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g 4041 ~W TKS2 1)- 14 l' ex. Vtaurr Reatd, Selt-Drillikng and Tapping

L : #410 Statnles Steel, Cadaium Plated.

MG: 1. 1000 per waterproof carton.

2. Supplters label to include part uoo., descrip, ion and quantity•.
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.1 4.

rO; 40S0 4 01 (#14 x 3/- Type B, Unio~rut Rex. Wtsher Bead vitki iooprene Washer~,
Selt-Tapping Sheet )Ital Scrme). (Stoeked Item).

•TA•L: 1. Scre - #410 Statnleag St~eel Cadumiua Plate4 (itin. Tovquw oi 100 •€L vds)

2. Nieoprene Washer - Ea.ntaact~ared fro Mopreae Composittion, C•bon Black, Zo~teoer
CoJtiq.,aid Atoelerators which 1.sicud. Act I Oxydlents cu

XAGflI: 1. 1000 per waterproof carton.

2. S~pp1Itera label to iaollade part Eo., descr1tption and quantlty.

RtOVED VPLm~: Cbmpou Screw, Chicago Ill•In s
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PART NO: 4290-1I2 (U12 - 11 x N".yloa Uesd •i: Tvp• .; ?oint, self tappim: •nd sealing

•1TER1AL. 2.. Sct'~ - C~TbC~ St~t1~ ~e~h~iij~ I'tateil,

zr

2. Scr~I4 ~!e~d - Pa~1 i~Tch ~ ~w~tht~ ~tr~r~1 Dupo~ ytel n;:1o~ reshi
prov~Ae~ r95ist~1~1G ~o i~ua.4~ ~nd cbemic~] ~o~r~ii~ hsco
tioo ~n8 e~ibr1tt3,~onZ.

3. Std7~48?d Co~vrs
A4:

~
(freizoo l'r~)
(Sur. G" ;ea) 46~ (D~st~ Gre~x)

a. Su~pp.Ue?'. lah,1l to inc1ude p~r zwber. ¢olor code numbe• cIol-. paicaeRc1iptioR vnd quantity,

APPRV1•I S1?PL]ER: 8~11de~ - 1t~asc~, X~1iu~1s

P-i,,,,•:P,,,,:., + +•+ ++..
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• z= Lse, .

?AJRT ?0: 4-Z90-1Z2 (#1k - 14 x I" •.y'o• head, se1f dril}i,•j, :•piT'iI; =n eeat .e n•, •I~'metal •crew).

IhtAIhRIAL:
1. SN crw, I~r Steel; Cadmiuam Plated.

Z.~ Screw lHeid - P~e i'etch • uatctzed weatherproof )uo~t Zyt,1 .fl.•Oft re,JSnwhi~ch lovtoad, ebiti to en ia!cain•.n1 ~oOi

3, Stvid.~z• Coiurs - 041 (White)

dtlf (•thqu• Green

PACj~A4D~G: 1. 14)00 ¶~er vat pz~of cartou~

2, Sappller's Label to •aclufde pare ziumber, color co4• •uber• •1or~
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CHAPTE• 3,- ANAYSIS AND B•[G

S Tho ,I•rposc o is• ~ijlhr Ios aro tU I.w itho sam• ~sptaw•, ond tah

•pl~io•ns digoa es Ii1fahr4 wl hfl t~~ eu# ihcosmp,-d wya tb~z uppr~bto

iddlof Oin .prLcn •h trcnurp• to dis.uMl pof i11 the.~ m•di Re~a' a
U tbr o~r L8o1.9 1~Ons .I 3.2,' •h d 3.3vf u~vbcr L:on~f this

7.~sv iowcvc.O• brici |oi~tiu of r~c qihont 0nacip~~ko nerc mbA'vd
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Attachment G Pa9e C3 of CiS

I 8 ANALThJ~ Ai~D IM3~IC2N

8. The dcforn~atiozis are s~i~Ii, ~pd 1Iit~r~fot~ the equflibiiuni cqua-
tioiis can b.~ formulated for the uniWormed structure (a~ in ord[
nary uIa~,c ~ystsY. Simi~ar1y, virtual-work e~~prv~sions for ~~h-
ani~rn dis lacenien? arc based on small dofioctions.

9. Nn in~tabiliIy wiJi ooc~r before the attainment of the plaslic ?irnit
load.

10. Th~ influenco o~ o~msd orce arid ~hcarin~ fence on 11w plastic
n~orncnI is not considered.

I 1 The loading ~s proporLioneil~ that is, ihe ratios betwcs~u different
~o.td~ rena~in von~ ~n 4wrh~ loadi,~.

The c penmen al v~nificaiion of spni~ of tbea~ assumptions is. ps~esontcd
in Ch rs 5 and 8. Other assum ions y need implQ entatiori t~ as-
sure that the ~ppropnia&e reguiromc~ts are u~ut~ and this ~ tlte ~oncetn of
parts of Chapter 4 and of-Chapters 6 and 7.

3 ~4~CI1ANISM f~ ~TI1O
The Inechst&ism method is based on ih~ uppor'~bouud iheoem. As is

~
.fl, a...,, *

of ihwe thc one that corresponds to the lowest possibio p1~sfic limit toad4
A check of the moments a o~Mi be used tove~lfy IAta,1 the pStlc-ino~wnt
condition is not violated (M ~ ~14 in cssm~c; t110r0 or~ the snethod ~lves.
a solution that is the correct yaioe of the plastic. load only when it el~o
~aXisflo~ the plastio-mowezs& condition, An ~wrnplo follows.
Aswiy~3i$ o Re~Ion~o~r rOf~ta~I~

ft is reqatired to find tho plastic limit )oad for tha structure thown in
~ 3.1(a). A~J members ~aw~cf upiiornvinonient ca~aeity, M~.

~X1a~ fizi~± step in tile mechanism mo~hod Is Ic find the ~eaiZion of os-
sible plas ic hinges. Th~e hinges ua~y form a points of peak ~monwut, that
is, where the sheer pas~cs through, for c~ampl#, n~ s~clt p~i ees as con-
~cntrawd load points, con o~tfons, etc. 'beMoro, the possiWe plastic.
Iain~e ben ions arc at se~tiona 1 2, ~ 4~ and 5.

The a~t step ~s to select for in~esU,~ation the various PO siWe fn~urc
meehanism~, Three of these arc sbo~yza in Pica. 3J(b)~ t4~ an (4). Mc~b-

I cot t.spo to the action ol' v~rtlcal ioadPartd is called a ~beam1'
mechanism. MechanIsm 2 corresponds to time action of the horizontal load
P and i~ often refozrcd to as ~ ~sway" or per n~c~hnnism. Mechanism
3, on the othcr hand, is a combined mechanism repre~sentlng he notion o~
both loads. it is a corn Wnniion of anisns 1 and 2 end. does not re-
quire~ plastic binge at so~tion 2.

The correct falinre mechpnism wiil he the a e which results in the lowest
loading, bccnu~e any greater 1oadi~ woul4 lead so the vk~iotion of the
ptsstie-ivmoinent ~oadition. The lo~dinE that et~a're~poads t~ each ni~eha-



NEDC 13-028
Revi1~ioa 1

Atach'hertt C. F•.geC.ci £3

)d_~lECB&_I~t _SNl• 6__[QP

(o)
$ThV~TURE A~I~

O'AQiI~I
.6

0 •

~ r-i.

et -~ 0

(C)1

•ECHA• IS.

W)AGIAM
I

RECTANGULAR ~ORTAL 3~XAME
P~o 3.-M~I~Ars.~ 1EroI)O~AN•ALY•J18 APPLI.•D TG A FDBA•E

fI.



•NEDO 13-028Reviion I.
.Allacthment C

Page C5 of 013

20

IUSU~ ~ay b~ cwnput~d ~y ~ppIy~a~ ~i virtual cUsp accnwnt ~att~ thai sal~-
ik~ ~hc cori~trsints 031 fh~ nux ian~sm) ~ th~ usi~ kh~ ~*pp~r~bo~iiad
~hcocci~,. Thc~ivrrin~ to Fig. 3.I(b>~ th~ beam i&a3Iow~d I~ 3~W~ ~hrou$h ~
v;riua dspJa~nu~iit A. Th'~ v~u~ off P. obtained by ~qu~in~ tiii t.~rncd

r~ dorn~ by ~ lo~. 4 ~i i~ znm'~ tbro ~h rhi~ di:~p ~ic4~ncrzt Lo.
I~i~e~;4 ~xirŽ. £PIt. ~sod~d cii c p1~st~c Aii*~gcs ~s ih~y f0i~ic lhwwjh
eori~spoiidio~ angles, is ~j~a~ec i~n uc ~quat ~0 iht~ plast~ )frnii lead.
Aecodha~ to this pro~8u~e

Thnr trIIL'f~is I tiJRV 4. tKlcraI work i• •iw, n 5y

l~qu~irE •s. 3.2 and 3.3 •tcrordin• to q. 3.1

2.

- ..... (3.1)

and

S (3A)

Shu•iky, bor tii~h isin 2

43

and

-~ $34
~ L

(3~5)

10~ flWC fliSi~1 3

F*11 +PA2~ ~U~±2e+2O-~-~J
~ L~. ~ ~

2 2

and

643 (3 4)

Siac~ ii c Iowi~ vahi~ i f~, this I ~nwd 1~ be il,~ tr~ h~w~t Io~d.
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_____Atachrnent C Page C6 of C13.

Rtt. 3.3 Sr+TAiCAI M&THOD 2

Fo niakc su~re t•I•! some-other mechanism, was not ovwrlokcd and..that
P• i•+ the •ru plati Iian• Ioa8, the plastic-moment c~ondition should ba

!t gram f'or thm anLie Btwc.tu. The c¢Oplct diagram is shown in Fig.

mn at0 pdo•c oi the te=ision. skic off tbc mein&4, IL is f•owi4 .fhin
'M • A(, throughout, aiid thus .4hc answer deter'mind ahove is crji edt, 'It:

The doUtoral in• Ja Fl$. 3A](o) tmacc th~1o ruonze diagram a, =tao~ata• att
which the hypothetca yiold m~omen would fIlt• bm reachel ii the frna-~-+
nanuey ,at smoto• 5, .where the aomoat is showa as A4.. Tha flrst pia~ttc
hingi) would form .thee, ftollowe by hin e at ection 4, 3,. and finally

uy ing the p~iuclplec illstatd i• the .xanmp•o muc more coraple:•,
frames can also be analyzed.

* ThZV sitaueai aoho a i)*lysS employs th lowc)r'boud therem a~nd is
suitahle for •ptrnsu, bems• and for fraesm in whic the number ot ra-

formed, tocreate-a mnccanipm. An amatnple follows.
Suppose is deshred 'to detrnniir tb. icad, W• that ma be cw~ied by

a bemmm of $iveh+coataa.moomou caaciy, in. a jimiti st•rute., oa#

Am ?+.helodio, wP. inmcasea frm .eto, there are peak iuienlsat tb
tw spports and a peak moment ,"tIn tit- span t •I~ste av. ic.r aid.
loading are syame,+rical a~oui-pan AC, the momenta at the two-s p-
porte wil be u+ncua1~and a ypkatl mon~me.t dliagm ut +he eastic+ ]imi i•

span ano finen but • az iso ' t Asthe load i setili+ fakrthe, the •rate

3,,2,(c, sioc• there s+ a- J+.=o at= each cod of •the, the poin o f~m
ntotnent has +hilte to. the cente ol the +aman:.lh moment a+Urve 2 is
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ny d ak wkr t ~ -~ ~ ad a

' ' ry/ ii t a tie ha oc 445 rndnv
ardC ~ thai a rcqiik~d Li ic inCt I is ~i as y si a

liar cia, c4'cqoutcdM~ otto a ~yb ca let S 1
to Jtwi . *n lr in ~ 3. a n tic r f y

10 jan amy - r~ aoL

Drawshc insta o a to I' 0 AltO I
ax " tst~ hi gcdcndtDrawanc cFnclor~cronso-

cats (a ixiaz hoc ~) at c inidhaight of is viva. liqusic the.
1 r~ ma haunt owopt: l~ a cii to A..

a C P t h 1 LiOn Jo ~ interior a a a coat untoiis basic
a" otat t ~gri ~stcgth ~.x <in

LiThe mace ~ w pCu yE a' ~o'n oa
WHeedle h~sursaso ~onm~ho4 or u y soI dig ike]
ariki ike or cwwZDlr ted.

wit a r ad~o a n cx a ao I
of hi to
m1ic~5•c 0, 211 a t~w t
Ic hr zoom am te . or o-

at capacity at iha poiu '0 ~m at in oncct~ t1 fala
c i- r I isa. wytat macha' torsCurvc

P 5 a, (4Y'2~ lastLY cC' a it, 1' a~ the cc
4-

,suderasuVrt - b ¼ si
a9lc*'st ~ a itt 0s za in II is a

co aWn clasic rihi I site MI
3. ),onthc e r uderhar I A .A zomatlznd r tic
orthoc coo eta yi cia a or I z adoto I-

x: aorta a ott hacofid.'2 V
Vie wit toad tmni Ira (a H a

Ia -o lii tA
ft otis ~. a 1a neat! '4 is qaita sfr~ a w to z appliad cc iii u

ou$ coins ftissi Coat or toawi or~..t1nrn nod rae ft
tcrmlnacy. For sue. moats x anti sa a bald a do ut I r t 0
set s;h'e iota~ni leachi I Adocl AatxA.
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e i o c sri ~sj.,c.t~grcsn si ii tsjf ~

7 4 1 copuA~ Cm
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ATJ
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yi ~si V bPs, *2fa) ilibocic zd.Th as
wul lhosc~ eninA .9.3Iirth "pare 3n~' cdso.Onc

CA ois ke~otso'-cfICn, sic (.2 A
1.2 ~3. )

( li.9.Jfr cz' ttr~C ~'~Wten ndoa. p&t.Whn'h
o I rind?! 'cc an i in

c cc i'inardinonc4 is in CISC sil aki 4 rc
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.~- hA

I 3E1 \2f

+ I M~L

~ the ~bov~ ~pressioiis, ~ is the ~iica~ d~floction wiUi co~itivuiiy {
a~aum~d ~t ~eetion 3,
Equ~fn$ $.~ ~nd 9a

24~V~4 5 MDL. ~ M4.

mus _ ~?~

aiRd i~m Eq. 9A

6 1 &4L~~ .-~-r-
Th~ va1i~s IorOt'~nd &~ would be t ~oyr~ct vah~ for tbQ doiVeotka~

at b~ate load if the 1a~t ~lcbl~e frrmed~tt point 3.
Con~I4~ii~g ~mcnt 4~3

I

*48 ~ - +3 (~ ;~J1 ~ )

I

I

Con~idcring ~c~zu~nt 4-3

L

I
7

~ IML
~ T~r

Equating 9~ and ~ and soh'la~ simulta oou~l~ with ~q. 9.4 gives

2~ M~L~
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The Wlotkiona cawlcuted avsnltig continuity at. secion 4 arclre
than those obaaici on tbc buses of conutinuity at e•etion 3. Coauidertiot
Of fthe rotations at section 4 when continuity as assumed at secto :3 shows
that An iinpinibla rvre,•r "kink" would occur at sOetiDo 4. ]BemUiSe of this
rvevra '"kie4," its iasvnpliw resultin$ in. suc a •olutios. i, discarded
Therefore, the deflections asumiug continuity at sietion 4• are the ctmctt
dclfleatloos at ultimate load, It has boon established elseWhere (!12?) thast
the cormct se of calculated deflections will Ii. the largest set fro any- of calculaions basedon ditffrept i•suusptlo ns ofte last plasti
hin$•. The latm pli hinge to form will be, the binge at which continuity
isasumed In eluatu the lagst delto.

tee~v£•d M.Iod.
* Anothlrw pl of 0w cal'ulation of deflection •tiAllmate load will be
given usilng the "dummy loa"method whc is n variatio of the "virtuel
work" method, This method i= used jan many tXOttOokB 0o3 .ttur--fr
Instance. Rdr. 9,10, in plastic range applicaions, tie smouet-csrvateare
rcltln•d bouudary conditions will be trtated accodntln to theasni
lions of the plsi Iwag method,

Tb. operaions oft he method arc as follows: (I) the mnoments W due to
thoapplidloads sr detrmined, and (2) a dwummy unit loadisapla •to
Ut. trnlqo• structure at the point of the dmesie deflecion and in the
dirotlou of the desired defecio. A se of nmoests a in equilbvii with
the wait load u then detrmlnm,

Additional specie) codhlios aised to &ui!p thuu maethd for the solution :
of deflection. at ultimate load arco:

, .All members are mussind to be fully elasic bewe plastic hinges,
2. Conthwlty Is Iasstnd at the Ilas plast hinge.
3. The dmumy load ts applied toan auibiary s~trutur wit frciol

hines= ausused at allt but the last plastic hlu•.~
4. lI the location o1 the lIs plastic hinge is pukuo, a solution rewst

be matde for eacwawned last plastic hinge.

After applying those eoaditioss, the deflecion at the uuit load duv to the
origiat~ applied loads is dltermined from a virtual work equation of the
torm

5 (l ) f 4neim f = /r- ds......... (9,8)
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Ui~tc• lAZd, many• othe sptjilons. In •the desigm of~tm 0tnltuet' it
.suiwwa ki &nu the wrdetim ov~ol~'ag th• cston.~m spern, sg essd

( Ue ti b to•x citbaiwun. In th oa• of Sume a•bh' we

loadh. as sho~wn ID Fig, 5l/~e, or they rc•y .swppoz kiade ta are
couUnunossy diatrllrt ,ed wor th Jegl of the csbke atnidcte4 by

weitht Oi thte eable is zngW txompeted wis the koad it sipoi
asod/ it edic cos Ue wolpht of the cabe way be an app'eciable •,t
4Tth6 EI Joad, iii 'whid se, sIt eaam~t be o~glocted, Kogrtaat of
whic of these eondltlo is pwes•, the equbbia~n a jusnunts o

(0J

(C

Li

It

wilts of forct• par •twit of li•"oinots1leola ~ x, Lthe the esamiltait t olf
the vcrlkal lonab.d i

wher.e the Iat•t..tltt As. t~lt&U DVCI 14) de~rfld itervOL We Le thi
plx~on qr 11 from the somesmi •prKd. 0 riat
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The d)erntid lo~d dR w dx Is re we• by. a, eolun t-ali •trip
of vewtk[leo•gtb m tuid wtkkh tk of tht •,bak4 aieD. of the Josdig,
dtsgv~n, •m It as rcpea~atvd by the tot4| a~ro. II foltow' fwisa the
Mrcei.ig vxrvisois that ft p• twsho~gh the ,oniw0d of the 4utael

The oquuhbrinu eou|Iithi• oft he .cadhk: will be uts4M4d $f awLc
inflnitesimaJ elcsoein of the cabh? Is iu eqidlibrtuma. The free-hodIy
daamof a diffceut~l ckteiemt ts shown fin Fig. ii26•¢ ,At the
general pOSllioA X the ts~o•r In th~e cable Isi,• attd the ale• nrake; in
angle Ft with the horizontal xtdrectim.. At the •eiie 4- dx the
ti~tnkf;T 4-dl; nds the ngoetsei-e.Noeb h eba nges in
both T gu td • •e gtJ] pomlttve with podlave cliat in hr. The
vetticai aind we da mopletii tl1* free hody dtaiar•n, The iqtagtWlkm
of vertkl imd herniwal fww, icqutfro• ic,•,tiv~hy that

*J1w tdigot•o:tr4 eapewon foir tha me twdoostnu of th stun of two
ala andthe uti Ut•ianssandl =i d i• ind o+/= 1, wJiechold

(1' + dT/i.onU + nlrU) r•} Tc'oU +u&

Dropping the ,e•.ipI-ul te~tu an s|iaa ,ii*ng give n

TwsO 8e• 4. drmi = aod

-TiiDiNd + dTuise? = 0

whic we may write a

The •ooo rejattlo eprusmos tho fact tt• the hosi,,o~tl eowponent

If w Mtodo the syza.bol T0  7co•0 liar this owstn bob 1no
(ore., w, may th•~ suboUtuiaT- ?j•!coa B a~to tbA flrt ctf tin two

4dr/.• so tht the equ.iib~iw eqsattlm may be writtew i the bran

Zqaafo 5/13 Is the ddfawatalequati fo the Bunal cable.
The a~itxoa 14) the teuaIlau I that famcthlpa. reetIOo y - (('1z
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&thws 11w~i~ shap.4. Ie iltpe ahk. uid w'abl4 e hit tO 2 .V)1V43 lit-

with• en|4;r uf cnuvjdnhltl~ ttakin iat tht. kt•podhr1 ef llw• •n Wh

bkaoth; stumd 4cootaof woeti that s.I e~,it, Juq ~i3 u• with1 rt/,et

wh4hW ,woa x¢ = t•'r,, T~rio tat "Cb 0 hs •o~d ee

l~t~~itb'l li• t'o'• mth• ~ll• zr • !]•,•IW I = in.',

Mea f£l5tli.Iqiu /14 givesteaeo h
wbebw ~ i. "rUt i.r~--. h •oatr 4thowznsl=ap

1111! III I _ 1hi, IF Illll
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"t1e tcwion 1'i• finiod frow s fr-4ioy diaam of. 1zit~ poUo lti of
ih& abo ,~~vhowp Se Fig. 5/27, which neqokv~s that.

Eliaizatiorn ci I• gvei

Wu oI=tain 1kIoui { th S of th emploie eable~ frtria rh dttfmern.

For cozweawoce lit computattoi we chaxaga tis .zssij toa
ooiaer"•t •c~s .wi te In,|tegrate Ii tera by term. V~ wn

Suhtftti~os of uu'Z, : 8k/V" yfrtls

When we ewnioo the prouta at this swbe. we s•d thet it co.-
iogsfor all veloes of I/L • 1/4. In uuu ~ee• is I •- tw =u RAIS

thaulo /4of t&,ot th1e t Inre t~im lof d . unlO , rel

IH II { 111 II II I I I ilil l ] [ I / [ ] [ I I I I I II IIIII I I I I I II I I
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ThuintDraiw~cdjndlt J 1~cvl.*tI fom 1w iiiarytu:/*,t,•a !

wI)wbivu y .1I i~i~u r~uv htK ~ sn

Elwaittit ./i/J) v. thu ,L4jtfuj~tg; ill 1h4i t(U1V,• kcltiwiiy) &t•,wsw.d |1y ti
c.ohi }1wlagtln| 'iigfrtr i vlc m .At Of it% wt•ght nt4ly

Yrw)tt tiu frit•-ixdy ctl~Uag t In hi, E 1ilt~/Z we s' th' i
di/d" -- IZA U •. S/Ti. Thits. livnt tern treitnis.c irligeott,/0 Ibhe

WaoIlgidn tho Ie,rqiuii * ' i.. thw 'i4l)t, Ir',nil Us' !qwllbriwn 4 lliaihl¶ iii
tie I,.n,,I, 1I. 5/"2, t. Thuic

which!. uijmnail rnullbinaiiol4I with l'q /U. i x, lolniws

We way ai'a apim $lex, tdwhw In tnutll oif v wi~ti th aid el Eq t•/lt.

ll 1 iw~le, 1 deofitil witl, thei• *,lu~ary invoh, mtuttloni of
• 5t. iV througlh 93j•.. wlh!ch m•y be hliudlc* .by. o' j~lri•!tt~t
alplrahelftfliol or tioIvedi by• lonipuhrw Thie I~tl~t,,..ioa pliljedlic Is.
iiiittriled In ultt saltnplc probbiern following tlld 1•i'I.

"he auouticti uf wltemtry pr•oblOns. wbleit' the ii•-ts-sp111 mlllo !h
*aImay he approxizeaicd by the• welettnras dee 1c for the Iw-
bchiicetsle A .uwfl mg-tol- wl mil men • titt e4,Sl n trod
vnfou~dr m uttot• of weight along the oal is not nmdh dilfensit
from te same head ivtcnslty dblr•ne uniifom'lly *luug 4Ite holt.

1Maay pwblut• d,,•lIug with lioh tl .aloniry an peabolie

Ca.ftS we nizay alpply the rolutil .jlis deverlope tu •lthe part" oll Ith
an each sideof thne lowest pohit.
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"the 1i$at eable wtpjxw a mess of 11.g per* meter of homiaantai leuq~th
ab41 twp.•ended botwean th. iwo pouta On the $ige level *i m apert. if
4lbo •I • m• lUd theteono et tnidleagth. the n*4nnn tenioaz• mid
the kili!l I4'OJh =i oft• oebde.

hfeli@J With a uo•nw burm jtaI I,*priw~t of toed the r•u-
lin *1 Iet• (b) of rt. 6/7 et~iiea, and we heve a parabolic •I~pe for ithe
cql•e. Porr A = n= I.=L- 300 n, am) #v .-- (109. l cl4 N/oiib rth e-
ti•a ludlowvn Itq. r5/14 glvm lot r the natlorgth tmnftwt

The rnaz~otw tetus• =eteeMt athf'e supjxta a Ist g= vuri by E~q. 5/1Ta,

0.117(300 I&LW Au

•Z kg/rn

)(c•tly freon lt, *o •e..ody di.•atn of the
•i•ht'bhm) heir af ihu, e4~l• ira wldhioi
kxee podyae• viy he drawn.

U

I

The sag~to..apt m ntiso/3f x 1)/ 11~ = ,<1I/4 Thterefee the w=erie
.,•pre%~ten &weelopad ha •q4 6/1 is ee=evga, •ud we may) wiitie. lot Ihe

5=0[ •: OlYt -*(00J + A.J=3 .

,N ,,n,,,,, • ! llllllllllllll lll ll I IH III II I I .. ... IIH l l l l l l l I • H I • ! [ l llll I
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0.050 in. (1.27 mm) thick.

th notrUnal pub-tout strength [r i.;#ance, Prr sh11 be ca.lcnf asied f•ollows:

'4.,.2 Pall-Over
Thle nrnninad puJI-over strength [r~sstnnc4. Pm,. shl~l be c~kulated an foilOws:

1w = tive pull-over dianieter det.r-ined in at cbncm• wiI1• (4) (b), PT (c) a#
follows:

(a) or~ a rotund lio~d, a hex hea*d (Ei~iurc E4.4.2(1)), or hex washer head:(FiureE4,,2())strew w•th an iridepe•ndeit a solid steel wa•r Lbeneath, th.,

U

I

IUI

II

F

I

|

, U11'wI,
.... i. i-'

Hec ;feq Strew Hee
(2) FMaet Wastw beeost• tierWahy H•e

7

KI2h

(3) Domo• Wahe ftloo4foUo beheetli Stwew t•e

FiguJre E4.4.2 ... eew PuN Over wlt Wuhr "di±00
July 2Q0,'0

IF
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rcr•W headl

,where•
d1, Screw head dianmeter or heax washier h~ead integral washe~r diaine tea

Steel • washer c/dness
d4 -' Steel wasiter diameter

(b) F'mr a rornd head, ai hex head, or hox washer head screw without an lndcpenv trnt
washer beneath the screw head:

d'w= dli but no~ iarger than 112 ira. (12.7 ran)
fe) )o ai domed (non-solid and independent) washer beneath• the sce head (Figure

E44.2(3)), it is permissible to use d'% as calcuateld irn Fq. E4.4,.2-2, wifth dj• tw, and
t•as defined in Figure F,4.4.2(3). hI the equatiOti, d' can not exceed 5/28 Ino (16

mnra). Alternatively, puII!over dc.•ign v~alues for domed washers, inchlding the
stzfe~yfair clo, an md the re~sis eafacrtr, 4, shall be penrahtetol be deterrraincei by
test ha accndnnce with Chapter F.

In lieu of the vahl. pmxwided in fetaon 1•4 the safsifad~cor or the trewMstc factor .shall •
be permittd to be at mvd im •cou with •s.'&ion F1ad •shan be tak':o

F~or .screw cotrnecirns sa•jce to a combination of sha and teso forces,~ the
followin8 requrnwe•'tt .shall be. met:

tnadii 1,Qan slmuiunvti eceed ihme r o nespoadg ,dIowai•,i &stgr a the~rmWnc tay

Sections E4.S and spavy

Q =Required allowable shear st~rength of connection
T =Reqoir~ed allowable tension strength off conuection

P•=Nominal shear strength of connectio

Po Nominal pull over strength of connection

dw LSinger f screw head diamete r or washer diameter

Eq. 1-34.5.t14 shall be vahd for connections that meet tihe fllow~ing limits:
(1) 0.0285 in (0 fl24 ram) s ii •0.0,445 in. (1.130 aram),

July2007 ±1
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IMEIl-1IOD O.F VERINCfATION:

Destgn Review x .Alt~mate Cculations• 0 Qua~ifi¢.aonTes.t 0

The follo•wing basic qulestions are ade~ressed as apphicabte, durin9 the perform~ance• of any design-veriftCation.
JANI• ,N45.2.11 - 18g74]

NOTE The reviewer cart use the "C~omiienw/Continuation sheet'? at the e~nd for entering any
conmnent/resolution :aiOng with t•e appropriate question number. Adlditiontal items with £qw question
numrbers earn also be enteted.

Deign Inputs -~ Were. the inputs cenootl •y siolo~xted nnd i•¢crpmebte into •the design?

(Design inputs include design bases., plant o)perational conditions, pelformance requiremrnts,
regultetry requirements and commitments. corjes, stah~darcs, field data, etc. All information
used as design inputs shOuld tiave been reviewed and apptoved by •the responsible design
o rganization, ;as apoplicable.

.All Inputs-need t~o be retrievable or excerpts of documenets used should be attaehed.
ExampLes may include Material Test Reports (CMTRs)i, verified As-Buitts. approved
procedures. .approved drawings, publications, etc. t& "

•See site specific design input pmocedures for guidance in idonlifyinlg inputs.)
•*Yos " No [21 N/A [Ii

2, Assumptions - Au. assumptiors nec~ssary to pet-forrn the de~lg-i activity adequate y .desribed Bfnd
reaennble? Where necessary. nro esaumphcins identified for subsequent re-voiletioitcti{ when the detailed"
activities are cbmpleied?
Yes 0 NafIIJ N/A [2J

3: Quality Assurance -.Are the appropriate quality and quality assurant~e requirenitents specified?
Yes 0 No [] N/AL]
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An~tIACIeNT 9,6 _____DESIGNWIE.IF1CA1I|ON HECKLIST

Sheet 2 of 4

4. .Cedes. Standards arnd Regulatory Requirements --A~e the •,pplieebl .c:Ode, starndacds andJ regubdtOty.
req&Ji rements, including i~sse arnd addenda properly identified arid are 7heir ju•i~ernJ~en nbco destin met?

5, ConstructIon and Qperateng Experience --Have applicable construction and operating e•perienoe
been considered?

6. Irnterfaces - Have the desrni interface requiremnents been satisfied and doumented?
Yes LIj No .]NA A

i. :Methods - Was en appropriafe designi or analytical (for caicuiations) methd used?
YeSt• NO J N/A .[-

6. Desiren Outpuits - Is the output reasonable compared to the inputs?
Yes[3] No [] NIAfl-

9. Parts, Equipment and Pr'o•eses -Are the specified pauts. equipment, and processes Suitable. for the,
required applica~tion?
Yest[] No:] N/A E

10 Maferates Cornpalibitity. - Are the specified materials •mnp'atbbe With eacb Other and the designl
environrmental conditions tQ.which the material Will be expos.ed?
Yes .] No t] NjA ?•

11:. Mairitenan~e. requirements - Have adequate rmeintenatice featdres and requirements been specified?
Y [s] No [] N;A "

12. Adcessibi~tiy fOr M~aintenance - Aie accessibility and other design provisions adequate for
pertorrnance ot" needed rn~aknteinance and repair'?

•3I3. ACcessibility for in-service inspecton - H-tssadequet a•csibility be=en providled to perform the in-.
servie Inspection expected to be required during the ptan? tife? Does• this desigtt prevde adequate
access to Other components that require inservice inspection-Bnd testing?

1;4 Raciation Exposure - H-as the design properly, coniside'red radiation exposure to the public arnd plant
personnel?' include review of USAR Se--tion XII, Sub~section 3.0, for affects to p~lant radiation zones
-durin~g operation .ad shutdown conditions.
Yes [] NOtF] NA[

15. Acceptance Criteria --Are the accept~nce crtria incorporated in the design diocuments .sufficient to
•allow verification that design reqirtements have been satisfacto~rily accomplished,?
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16. feet Requirernents - Have adequate pre-operational and subsequ.en~t periodic lest. requllilements.
been appfopriateiy specified?

a. Are air Operated components that nlaVe been. added or affected by this change tested for fall
positiofn on loss of air, or Ioss of' electrical power'?

i. ts adequate qualification testing specified fo•' new o; unproven equipment design's?

IT *•Hantdliryg Slo? ae, _Clcr'n9i and Shippingj- Are ade~qute. hendling, storage, cleanling and shipping
requiirements specified? _

'ies [j No [] :N/A

i 8 Ide!rtification rRequirements - Are adequate identificationi requitenments spec'ified?

19. Records and flreumentation -Are requiirements for record preparatin, review, approval, retention,
etc,, adequately specified? Are al! documents prepared in a cler legible manner su4Rbl for micro)tilrfin•
and/or ciher docmerntation •torage. method? Have afl impacted documents beeri ;dentitied fo.r updrit es

Yes Ei NO.[_ N/A. LI

2u. Software Quatity ASsurance- PCIr a calculation that u~tilized sof•'ut~ae .a)icatiOns (e.g:. GOTHIC,
MAAP), was It properly verifledt and validated in• accordance with !1 .SQA?
This is an 11 .SQA task. However, per' 3-ENS-DO--t26. for exempt software, was it verified in the
calC4Jiation?
YesQ[ NO 0 Ni'A j

2i Has adverse impact on p~eripherai compinenfls end systems, outside the bounidary of the document
being verified, .been considered?
Yes •. No [] N/A [-I

22. Are the latest applicable revisions (including pending data)of design documents utliized ? ©'.
-Yes [] No [] N'A L]

23. Has this design adequateiy con~icdered: hazards such as missiles, jet impingement, .etc.?
Yef N ] LN " '

24. -Has the design adequately considered seimic requirements, barge impact, and Mark * loadings as
appropriate?
Yesf [] oflJ N1A•

25. if this change involves a2rnadifio•tion to a containment isoit~i0o boundary or functio, have. the
.following. documients basin checked foiz po~ssble ifnpact?

a. U$A•R Ta.le V-2-2
b. USAR Section V

Yes EJ No [II. N/A ~
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26,. Has this design adeqLuately addressed nttrna! flooding vulnerability?
a. Does the configuration change increase potentiaf for internal ,looing?
b. Does Ihe tconfiguration change reduce capabitity to isolate, or cope with .fioodin•?
C. Does t(he design locate Essential equipment where, .it would be stusceptib~e to flood~ng?

27. Has th•e .design adeL~l~ately considered CNS COmnpier System interfaces (PMtS, Annunciator,.
Security, Simulator)?
Yes LI No I] N/A IF]

28. H-as the desigjn adequately addressed its impact on CNS Ene~rgency Operating.Procedurds and the
1T5mergency Procedure Guidelines?
Yes [] " No fil N/A

.29. For elec:trical and lAG cthances, the r•ults of the p0iilt-to-pciinl analysis indicate th•e design satisfies.
the specified design requirements and fully satisfies applicable topics listedt on t1is~ nttachrcnentt?
Ves] No[l3NA[

30 Dc• all drawings affected by the modification have DIR w=ersions created aod the-infOrt3atJn is
•properly dec; sm~c-ted?@'•' "

w--3Nor] N/

31. If ,applIcable, has the. Classification Evaluation ICE) been reviewed for oompieten~ess .and technical
•ar.curacy. with regard to• the Structure, System,, or Componen .SSC) design licensing requirerninls?

a. Are all question responses and required information correctf with. regard to the design..basis?
b. ts justification to each Equipment Application Data. Sheet YE S/NO answer docu~mented on

the Equiprientf Appl~icat10n Analysis Sheet and is it comprehensive and sensible"
c. Are all CE equipment applcations properly classified?

Year [NO•[l N/A @

32. Did this IDV inctkJde a rieview of all calculatiOnS affec..ed and/or implemented by the packageg
Yest•:l No r] N/All]

33. Did 1this IDV~review eli SAP Noif'_,aiions wri~tten for document changes to en•sure con si•Lerny with the
:prOposed design?
Yes[-l] NoDl NIAU

34. N~ave all CNS Computer support and other considerations been aequ~a.tely addressed?

35. Nave all design and oonfiguretien dcuments which were require•d to h]e creat•ed or revised as a result
of this activity been reviewed.?
Yes .F .Nor]• N/A 1l
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~~~REVIEWER COMMENT/RESOLUTION RCR

,Doc'ument: NEDC 13-028 Re•pv I

REV1EWER.
REVIEWER REVIEWER" PREPARER PREPARER ACCEPT

•NUMBER .... COMIVMENTS .INIT/QATE RESPONSE IMtTJDATE INITIDATE COOE'I -MBN Commet~ts!editoriaI TES -''"

Mio~dtda omnsprovidied n rkp79.5 corrections have been 7-13-15 •,'. 7.M~nordftoraI comentsin makup 79.15 inoorporated._____



SMANAGEMENT ..'-- -.

.ftAV*UAL FQ=R•A11ONL US E ,AGE 28 CF 27

i ' ....... .... Design Ver~~t~l~on

REVIEWER~ cOMMENTJRESOLUT1ON RECORD

Documnent: NEDC. 13-O_2_ Roy •I

"REVIEWER REVIEWER PREPARER PREPARER ACCEPT
NIUMBER COMMENTS: I NiT/DATE RESPONSE INITJDAT-E INITIDATE CODE_'.__

,,L . • , , ,, .F y c is th e ra tio o f p la stic .
hinges. This value is
used to account for ihe
different plastic moment
Capacities and cross
:sections of the girt
Qhannhel and connection
.angles that are evaluated
in thie piast~o be~am

t ~~analysis. This shows that :•1
2 Attachments E2 and E3: ,Explain Fyc component MBN the connection angles will TES

land possibly delete the ulttmate strength evaluation 7,g.15 develop plastic hinges 7-!3-I5 ,-,-
~before • plastic hinge
! ~develops in the girt.
!: channel. This comment
j ~has. been. added to E2
1 •and, E3, Also, the
., u-ltimate strength
~evaluation irn section 2.3.1

h,• been removed (it is
not pertinent to the

editiahmnt E4-i Me quto is not gie ,in the 6th MBN See page 2-6 in t~he 6th TE713 :••. i
e-qudatinon ' 7,.15- edition•. No change. .___3-___ ________I:.. ,,.
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• RE~iEW v CO MMNT'RESOLUTION, RCORO:

REVIEWER
REV1EWER REVIEWER PREPARER PREPARER ACCEPT

NUMBER COMMENTS. |NITIDATE RESPQNSE iNITIDAT"E INIT"DATE CODE;

i ~The reviewer's cornmrent
is .correct. The point of

!I pg.3 and pg,4 is to show
the tensile (and
e~ompression ) forces in

t•he angles when the
!plastic moment capacity

Attac~hment E4, pg 3: The reviewer understands is ch..ean.t
that tension generated by catenery acton is .a MBIN detemntine the lever •r TES •'° "

4 function of geometry and load, not section 7.915 length between the7-35
pr~e~is.If hi i• inorect povie areerettensile stre-ss ,block and •- 31
proprtis. I ths. s inorrct, rovde rctcrece.the compression stress
:I blOc:k. The level arm is

then used to determine
the ten~ite load in the
angle when 0.5 psi olf
pressure, is applied to the
Turbine Buitdin~g siding.
No change. ..... .....

5 on sheets 156. 157, 158 and 159 of drawing 91,5O. 7.9.15 Commernt incOrpOrated. 7-13-15 ";.-'•
__ _ _These are not the sam ~e as w hat w as used. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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... ... .. . .... R.....WE -COMMEN TRESO uT ON RECOsRD" ... . . . .. .. ..

Oocument: .NEDO 1;3-028,,Re, -. , ..

REVIEWER
I"REVIEWER REVIEWER PREPARER PREPARER ACCEPT

NUMBERI COMMENTS INIT/DATE RESPONSE iNITIDATE tNIT/DATE CODE•

This failure mechanism is ,
*the bolt tearing through
the base~ materiaL. A

* Attachment E4 pg. 7:, The puJrpose of this section is statement has been
6 unclear. It appears to be either a bolt tear out MBN added for clarification A TES ,,t,

calculation or e base metal tear out calculation, both 7.g1i5 base material check~for 7-13-15 -;> Kg
of which need to be evaluated ,the weld has also been

,added in the Weld
RuPture evaluation, :•

_______________ ________________________Com ment____incorpora ____ ed
.......... __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ... .. ... e...t inopoae ___...

After reviewing the
document that you
referenced (AISC Design~
Guide 17), it appears that

0.5 Of FU is used for
7 Attachment E4 pg 9t 0.62 Fu would be a better M BN nominal shear capacity of TES ,,.,

value for ultimate sheer strength 7.9.15 bolts. This is. a1so. 7-1.4:5 7•,%,:>
•contained in the AISC

Manual (13th Ed.), Table
J3.2.. Page 9. has. been
rermsed to reflect t~his

_______Comment. _________
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REVIEWER COMMENT/R ESOLUTION RECORD

Docurn.ent: N EO, 1,3-028. Rev I

REVIEWER
NU• E REVIEWER. RE VIEWER PREPARER FPREPAREiR ACCEPT

NUBRCOMMI•NTh. ,NITtDATE RESPON$E tNITVDATE IN~t•T CODE

A~ttachment E4 pg 9: Drawiing DIR 450015290 M8N Agreed; a r•ote has been TES
8 indicates that the bolts used in this evaluation are, 7.9.15 added to this evaluation 7-13-15

____machine bolts, page. *
Per the design guide
(Structural Steer tbesign)
used at that time, a 0. I
factor for shear loading is
not used. However, this

~section has been

i rewritten to) follow, the
iAttachment E4 pg 10: Because this is a transverse m~ethodtolgy more

0 weld, the weld strength follows a different MBN closely, such as using the TES •';

irelatiortship, Also, F•:•o needs to be reduced by 0 .6.~ al'tbewldsrnt -51
of 15,8ksi •ld remnoving
the FS. from the
equation. Also, FE7O
was used for A3S steel
under contract E69,I 5. A
nao ewas dedto ttis
section to provide some

_ _ __ __ _ ____-...



•ULA REV|EW YR C LAEThD S .U I~ RE DCORD. j . RVC

• omente:g NEA13-A8GeMENT

REVIEWER REVIEWER. PREPARER PREPARER ACCEP,'RVIWE
-NUMBER COMMEN4T$ INfITDATE •RESPONSE INIT!DATE ?NITIDATE JCODE I

An additional paragraph ,••,,i•

piasticIfy deormed. teas.3iscussfli~ure mechanism but is 7-01
10 ]patcly eomdPeaedsuscon~servatively ign~ored. ___________

... •Se Stp56] for code definitions.
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En in~erin Calculation P~cess

ATTACHME~N B.2:
Page 1 otll

'CALCULAT

COVER PAGE

_______Ei•GlNEERING CALCULATION COVCR PAGE

] -"#' .

E
t uALCULATfO? NO *E

t6 REVISOOW/Chiane Noic

(.EC #. EE 13-Q41

.• Design Basis Calc:
EYES ' LINO _ _

O •. Safety Ctass:

LIQuality Related.

E-- Non-.Quality Redaed

• Proprietary:.
LIIYES [JNO

Blowout Panels ar

iCI $O:8.. i( wciivi zoare

- 2"pageo•'1

ternai Pressure oif Turbin~e Build:ing
•l ;eta? Wall System _

ire: ,:, Disctpline.
Civil/Structurai

•pmen~tfStructure:
anels, Girls, Angles, Bolts, Welds

, System(s)/Struct
Turbinte Building

Ci".ComponentlEqui
Turbine :Building: PR

•' Superseded;

(I'l eywor-ds (Oesciiption/Topical Codes):•Turbine Building, Pressure, Blowout Panels, rSARAmendment: 25, Ga~tenar'y

This calculation Is the design basis docurhiert •thatreconstitules the CNS FSAR Amendmlent 25. Tu~rbine
Buildiing Blowout P~anel pressure oF.0.5 pstg, A postulated Main Stearn Line break in the "turbine Gerheretor
Building, ur one which breaches tUie Reactor Building Steam Tunnel blowou~t panels, is capable of ceating a
. ilfferential pressure betwen. the Turbine Generator Etuididng and fle. outride environmnent. Thiis calculation
shows o• tl~ he Amendment 25 differential, pre siure valfue at W|ltic'h th~e Turbine Geiieraor Buitding,•teet.
suipe~structure siding expeiieneea-structural failure-is aclievecl.

A sirphified, conservative method was demonstrate~d for determining the marximum pressure value taken rrom
the FSAR Amendnment 25.

In this analysis, the tOhnncting bolt are shown to be the weakest component in The walt system. As the beam
devetop~s plastic deforrnatoti :in th~e connections,, its behavior will change from-beam b~ending to caten~ir/
action. Thi-s will result in a major inorease in the axial !oad on the angles, .which w'ill ,¢aus shear i~Alure of the
cdrnnectsJ• ts ____ ___.___

R EYE•WS -'-••NarneiSignatur,/fDate

.Superv~isor/Approvai
[1 omments Attached

Fl es~grn VerifierLI' Technt~al Reviewer
•j Comments.Attached___
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ATVAcM Elil 9,____ CA1,CULAnO• ReFiERF..a.$HE"T ®i•
P~ge 2of II.

CALCULATION CALCULATION NO: NEOC 13-028
REFERENCE SHEET .REViSION/Change Notice: I

.6a h~ange Noti•ces I~roa~[List: 0CI.
Lb. Ch~ngo No.j'• ,iOT Incorporated

List: None
•i |leiatonshipes inulIPending- Oupt lnpo •Tracking

-" D• oc t Changes I Qoc,. Y/N NO;..... G 4•0_8_ 1 OOMA [ N..... .. 1 l.JI
2.DWG 4f9l: _ __L--_- N N/

3.DWG. 9150 E1O6OO!- Nn " N ._ 'N/A

4..G.95 E107 OOI00AA i F None J__[. ./
5 DW . ,9150. 11 r-T / A....... f.... . . None --, /[ DW.90 I3O01AA Non :__ N N/A.
aDWG. 9150. 1157O1A ]._j None , N /A....

7. D G 1 0• • _ _ _ _ _ _ ... _A r... • _ •None I•_ -= - ..... N / ......... A-- .... - - i
11 . DWG..9054 l2N O0/AA - .•. None j_ -[ N N/A

12"• 4W,9054 ] 1.9 R00IAA :j- ... FNone. - .... N•__ N/A

13l. DW__G. 49054 1_2__T 00/AA .Non I . ........ N .......-
12•D__WG. 49054 L2WR00I-ANone -4 Eli N , N/A

13. 'DWG. 49054 . -2 Nn..... "-•A____ N ]NA
16. DWG. 49054 2- ..... Q0...A.A None j1 f N .N/A.

17 WO4954tOAA None /
riS.: DWG. 4905A .9T OOA No.ne_-::i: ........... • [•__ N N/A

197. DWG. A04Q 8 '9 00tAA •/ .!None 1- N N/A

20. DWG 4905 l..T O-.0IAAM _ .. N~one.. .-_-•-.___._•-

21:!. DWG. 49054 1 F0W/ :0O/AA .J -:, N~on~e _--- - ...... N•- ... N/A-
_..-__ G 49054 -. IT-I 0oOIA N..o-ne- L@T I-: -_-• V-

24- FSAR Amend. 25 i- N/A---), ..... B--N-on.e E"L-]-----i-

IlB. REFERENCE$:

1 .'Mantrnl of St~ee Construction, t Sixth Edition (1967). published by American Institute of Steel
S Corstrucodon, Inc.

2. "~ManuaI of $teel Construction, Thirteent~h Edition (2005), published by American institute of
Steel .Construction. Inc.

I?
I/a~.

I--
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3. "Plastic Design in Steel -A Guide and Commentary," Manuals and Reports on Enginieering
Practice Na. 41 (1971). published by American Society of Civil Engineeling 245 East 47th
Street;- New York

4. "Engineering Me•;hanics :Statics and Dynamics," prepared by J.L. M~riam, publishad.i by John
Wiley Sonis, Newi York

5. "Wvorld Trade Center Build~ing Performance Study," published by Federal Emergency'
Management Agency, Washingqton, DC., Document No. FEMA 403, May 2003

&. "•Federat Building and Fire Safety investigation of the World Trade Center Disaster. Mechanical
Properties of Structural Steels", NMST NOSTAR, 1.-3D. Lueke et a)., U.S. Departrnent o
Commerce, September 20]05

7:. "North AmnericanrSpecificatioti for the Pesigri of:ColI-Formed Steel Struotural Members,'• 2.007 I
Editior, published~ by American itorn and Steel Institute F

8. "~StructuraI Steel Design," First Editioni (1O65), prepared by Jack MolCermac., published by
International Textbook Company

9. "Steel Design Guide Series 7 - Industrial Buildings: Roofs to Column AMchorages;" First Edition
.(1993). prepared by James M. Fisher, pubfished by American |rnstitute of Steel Co~siuction,.

tO. "AkSTM A307: Carbon Steel Bolts and Studs, 60,000 PS! Tensile Strength,' 1978 Edition,
published by Armerican Society .•or Testing and MaterialsI

IV, SOFlWARE .U.ED.O None

____ ____ ___V ersion/R elease :__ _ _ _ M SI N o. _ _ _

V. OISK/CQS .iNCLUDED' None

Description of Contents: ....... . ..-

Vi .OTHER CHA•NGES: Non~e
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ArrAcHI'a.J•r 9.4 RE~CORD OF REV1SION
P'age•4ofl1

Revlsion Record of RevPsion

0. initial issue.

This. C.CN .co rrected. the soutlh walls, of the Turbine Building .plastic hinge girt.
.analysis for the different connectons as identified in CR-CNS-20.14-OG80I. The.

;001 method used in the original issuance of Uhii• caIculatiorn was used again .to
determine the pressure .at which th~e wall pan~el system will fail.

This revision specifkcafly evuatues the different failure mechanism at the
1 connection angles that could occ~ur before the weld connecton ruptures, and

aleo •ncorp~rates change notice 001.
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•.'rTACHMEF_,NT o Caculai.nPro E NGsEsGC~3U•INFR•

4.0 Table of Cn tents .

1,0 CaP u r pt o s~ e .ag .... ~.. ................. ,.-.* .......................... 4
2.0 Calc~usaion. efrn e h et ...................... ..... ,,, 2

7.0 Input ad of evsion ...r .....te.......ia.................................3
4.0 Tabsuepof- ntns ....................................................... 6

5.ethr ose ..........................s.....s.........................-.:.... .
1..0 Calculations..................................................... .. .....

Attachments List ..................................................... 1

5.0 Purpose
This calculation rec;onstitUteS the design basis document that validates ,the Turbine Building
Blowout Panel pressure of 0.5 psict as stated in FSAR Amendment 25. ,The pressure at which
the Tutbirn Budtding walls blow out is important to vent and release steam~ to the atn~osphere
following a Main Steamline break.

Revisiorn I provides additional de•,ail pertamilng to the controlling failure mechanism that will
cause the blowout panels to be released from the Turbine building nbrth and s~outh walls before
the angle connection welds will rupture.

6.0 Conclusion

The -Turbine Generator luild~ng (TGS) metal wall panel capacity 1br .an internal pressur'e is
limited by the ultimate strength of the connection aihgfes on the north and south wags between
column lineS 0, E and F. Analyses wer'e performnectto determine the controlling mateijal failur:
of the connection angles afier Plastic hinges are developed due to the internial pressure on •the
wall system. The a.nalyses conclude that the girt channel connection bolts will shear due to the
induced tensile force in the connection angles when a 0.5 paid pressure is piesent In the.
Turbine Bulding, The shear failure of' the connectng bolts causesetle :release of sections of
-panel wail siding :from the Turbine Bu~ilding, which will result in 6,576 ft• of. vent area to the
atmosphere.
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En~inoering Caictii~titrn Process.
A-ITACHMENT• 9.1
Page 6.of 11
7.0 input and Design Criteria

GCNS Safety Analr vss Re~opn

EW43GINEERING CALCUtAT•ON FORMAT

FSAR Amendment 25: 0.5 psid Turbine Building sidirgp blo~wout-pressure

Deski Godes
•Al.SC Martuat of Sloel Construction, 6th Ed,

AlSC. Manual of Steel Conistru~tion. 1i3th Ed.

AISI North Americanl Specification for th'e Oesign• of.Cotd-.Foimed Seloe Stsuciurai
.Meibet's, 2001 ;Ed.

Stmndard~s

ASTM A307: Carbon Steel Bolts and Studs, i.•,000 PSI Tensile Strength, 1!978 Ed.

Girt Channels. Cl10×1.3 (A36)

Connection Angles: .L~x3- 112x3!8. L4X3x~3l8 ('A361

Cornnecting Bolts: 3/21" machine bolts (A307, Gr.A)

.Angle Welds: 1i4'°, 5(16" (F~z.).

Pefform,•nce Re:ipImm~gt

Turbine l~u~lling sidin~g will blowout at the FSAfR defined blowout pressure
thereby venti~ng rel eased steam a~nd moisture-to the atmosphere, comrpletely.
relieving the con~fined space.

All othe" documents used. as inrputs to the an~l~yses are uunf, aned in the Calculation
Reference Sheet.

&0 Asumpt ons
There are no assu=mptions.
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9.0 fIetho•I f AMatysis.
I A,

Alt~hough the USA1R does not specify the plastic analysis method, it is, however.. Contained in.! he..
AISG Manual of Steel Construction, (6th edition., whloh is reference in the IJSAR.

This. analysis does not consider dynamic effects. 8eing equal to or tess tharn the speed.0f
sound at ambient conditions, H-ELS pressure wave effects are insufficient in duration to.e~ffect
the high strain rates needed to .rec-onsider the published mechanical properties :ot structural
members.f Ref. RS].

The design methodology .used .is plastic design.. Looking at the: different types o)f connecti~ons,
.the nmos susceptible are the connections between columns P. E, end F on the north and south
walls.. The angle steel elements .used in these, connections are smaller than any others in the
buildinlg.As documented in CfR-CNS-2Oi4-0O8O1 F the angle connections on the nort~h and ji\
south walls are not identical: however, the analysis shows that both walls will'ex~erience failure i'•
at or before an internal pressure of 0,.&psid. /The pressure is spread across a 7ff (841n) span.
The-7ft spans are not the longest span, but as they occur in a group of four when the interior
panels move into ,membrane action, the tributary area. will be half of both neighboring spans..

The flexur'al load and seetiura1 gewn•t~y drlf!erernces result in plastic deformation gocurring at tihe. /\
connection angles, At ttIs point, no further ftexure! load may be carried by the angles, There
may be solme strain hardening or toad redistribition that allows the angles to carry tension load
only, but-is countered by catonary action.,

When the-loads develop moments larger than the section's :plastic. moment, defle~c.tion .wil! take
place with no further toad increases. The beam behavior w~i follow catenary-action, This
caUSeS an~increase in tension in the connection angles. Tihe connecting! bolts wilt shear prior tQ /••
weld failure, as documented in Attachment E4. This releases the stress suddenly. causing a { -
zipper like failure vertically along the column bays, as well as a- -elease of the irnternal pressure. {
The deflection at haximum applied pressure-is determined by Slope D~eflection, .as documented I
in Attachments E2 and E3. .



Fnginenngtclcut~onioces

The- toad is uniforrtJy distributed ever the interior wall panels (inr-yco designatioin L 10) which i~re
attached to the girts wit~h #14 screws (see Design Input 14). The spans between giftls vary, by
several feet but mat of them are 7Tft The interior panels are.joined together through the
;ntenlockfing flanges with a screw. The screw iS anchored in a• sub-girt The sUb-girt is spaced
at approximatety 4ft intervals. Th~e ext~erior panels t(Inryco designation lW21) are also secured:
to thle sub-girt with #12 screews ,(see Oesign Input 14).

The system was tested with a. mock-up by ;the metli .walltt ganufacturel, A wafl system 7ft by
14ft was built and tested with a vacuum pressure on the exterior panel. The test was recorded
(see, Attachment 13); the results show mtha the exterir panels pop off at 0.54 paid with no
damage done' to the interior panels. A plastic sheet between the two panels causes mrost of the
differential pressure to be borne by the 0xterior panel once small leak~s devel.op in the interior
panels. Small leeks will riot establish a .vent pat~h capable of -eleasing, the pressure. This test
shows that the inte~ior panels are Strong enough to withstand a piessure of 05S4 psid,.

Girt fBay
23' 11"

/'
~~1

. ir-t

7r S " cig

4 ." 1 4 4 i i 1 4 i 4 { 4 4 - ¶ -' I

l" 2: 4 4 * I *I I I -S I I .4 4 4 4 I I.

4. 4 5 4 4 5 4 4 1 4 . 4 1 .

, • - S S 3 4 * 4 5 1 t . 4I .4 4 4 * "

i ' 1 4 4 " 4 4 I . . .4 4 5 .4 4" . . . .I

.cokumn

Connection

Panel.

Girt

L

itFl~ure 1: Typical Wall Sedion View
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~~~En ineerir9 Calculation Proce.• ...

Ar"TACHMENT 9.1 ENGoINeERInG CALCULATI.dN FORMAT

.Metal Wall Panel System

._Girt channol _________

eJ\ ~ 1' It

Connectiotn Angle

•. -.. um.i," i

#']2 Screw.

# 1 4 & r e w_ _ _ _ _ _ _ _ _

jjgr : yka ubGr rssSc.o

Ext•erior

•-- Sub-Girt

---- Interior
Panel

The interior panief design Shieets were provided by the manufacturer (see Attachment A). Those.sheets give an allowable pressure near 0.5 psid for a triple span condition. The as-installed
span condition is more than 3 spanning sections, but this. difference is sm~all, .As the edges of
the panel are sUpported continuously by 'the neighboring .panels, the wall wi!l distort, but no."
.panels will, open to establish a vent. path for interior pressure. The bahavior of the panels will
then switch to that of a membranre. This greatly increases the carrying, capacity of the. member.

The pressure put on the pan~els will force the screws t~hat tie the panels to the girts~into tension.
A single panel is .rastenecl to the girt with t~o #14 stainless steel ScreWs,. For metal buildings
and walls such as this, failure IS t-ypically initiated at these c~hnectiqns eitherby screw ~pultout of
the base material, screw tensile rupture, or sheet pullover•. These failure modes are .e,,alU.•ld
:in Attachment El;, with the lowest tbeing a pressure of 5.6 Ps~d. Failure of the panels wilt not
,occur,..therefore, by this mode.

Beami material will change• behevior when .operat~ing k•yond the elastic range or elastio buckling
range due to .excessive loading. A plastic hinge will form when yield stress is passsed. This
causes a redistribution of the moments on the beam and a consequential ¢hange in the beam
behavior. When the beam reaches its plastic moment (M•p), any further increase in load will
cause Continued deformation. -W~en the-deflection is •large enouigh, .the beam will no longer be
able to .carry-the load through beniding and will have. to c.arry it in t•ension through catenary
action. This will resuil, in_ this •case, in.plsticizing of the .conneCtion angles that causes shearing
of the bolts. I

I
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,ATTAGHMENT •A __. EN~GW4EER1NG CAtCULATION FORsIMAI

The Turbine BI•]ldingz stiuctural steel coliumns are designed for ;40 psf with .a 0.6 safety facto-
(as seen in B&R Book 58). If the safety facor is removed this will r~esult in a yielding pressure.
of about c.5 .psid. These beams are very large arid will not fail immediately at 0.5 psid, due to
their depth, and .will npt atllo {te pressure to be released- The -columns are rigid enouzgh to.
.resist the catenary action of the beam.

Several different beam configui~ations are used in t;he girts of the metal, walls. of the Turbine
Building. As seen in B&R BOok 5B. the girts are designed for a 40 ~patfctstributed load. Like
item 6 above, with the safety factor removed the yield pressure is near; 0.5 paid. The book's
anatysi.• is bnanrl•ning for the longest girt.

The bolts connecting, the girt channels to the, connection angles are• the weakest part of the .••'
loading, chain. The connection angles between col~umn lines D, .E and F inl the north and south-•:
:walls are* different. T[he north well connection angles are L4<,3x3/8, arud.the soulth wall
c.onnection angles are Lbx3-1/2x3/8, The girt ch'annels are C10x15:3 f{or beth walls between
column lunes 0, E and F. Shlear toads, caused by. the internal, pressure acting, no~rmal to the
metal walls, are not capable of causing failure.

This c,-•lculition demonstr'ates the mnethodology used :to reconstitute the. 0:5 psict value!
presented in the. FSAIR Amendment 25. The oonnect~ing bolts will shear before, a prcssure 0.5
psid is present in the Turbine. Building,: as seen in Attachmnter E4. Therefore, the value is

Catenary actIion is initiated at the development of a fUll plastic moment at the end conne.ction
angles resulting fin failure. This evaluation also demonstrates a te~nsile force from catenary
act~ion.n This calculation does not explicitly considter the possibility of str'ain-har'dening and load
djstribution; The large Catenary tension force demonstrates the conseivatism in• this
mretho.dology.. The conctusion is the same far both cases; 1)-catenary action i8 initiated below
0.5 psid and; 2) when catenary-action begins, tensile loads increase rapidly and shear the bolts.

Attachment E3 contains the evaluation performed in change notice (001. This change notice
was perforated to evaluate the south •fl cOnnection angles.

Attachment E4 contfains an evaluation of the materiel failure ri-,chanisms. The result of the
evaluation determined that the shear failue of the two .3/4in AS07 bolts connecting the girt
c hannel to t~he connection angles is the controlling failure of the metal panel wall system,

"The. analysis in Attachment E4 does not evaluate the strain levels of the connection .angle at the
location w# here the plastic hinge is developed. An advanced fracture mechanics evaluation
could be per.ftorrnied to show that the angle exp•eriences fracture when the strain limits of the
material (A38) are exceeded beore ful. c...leiary behavior is developed, in :the girt .channel,
Further analysis could prove exceeding the angle material strain limit .is the :controlling failure
mechanism in system; however, strain limits were conservatively ignored, Stress evaluations
were performed using standard structural engineering design methodologies.



. .Engin~ering Catculation Process ...

Pane 1.1 of 11
The 1oss of a. connection an¶gle (bohts) causes a re~distribution of the loads on the whole girt bay.
L~oads supported initially by the br'oken connection are distributed to the con~ne~tions above and
below. which then fail under rincreased load. The_ combined, vent path =area created on thie north
and so~uth Walls of the Turbine .Buitding. due to the shear failure •f the connection ~rngle bolts, is.
6,576: it'-

.Atchments:

El. P&nelI Fastener Evaluation (,pages El-i. to E P.2)
E2~ North Wall Plastic Evaluation. (pages E2-1 to 12-3)
E3. South! Wail Plastic Evaluation .(E3-1t Lo E3-4)
E4.. Faiure M~ech~anisnls Evaluation (E4'-l tq.E4-12)
A. Inryr.o Walt Systems Technical Data sheet for LI 10 e•ris Liner Pathels-(pages AliA2)
B. VacuumnLoad Test (pages 8l.-,$28)
C. IPtastic: Deslign in Steel excerpt.tpages Cl -013)
D, Engineerinlg Mechanics Statics end DynamicS ex•erpt (pages 1)1-16)
E...Fastener equations from-reference R7
F. Figure R-2 from reference R5
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IjV•IIt•fIio I

Ttle carews wtimr• fasten the p~anals to 1Ii• %uctu¢trat qft are ev•II4:;t.e( h~t~ekx. "Th•,o will bhe.
• l ebjtecl.i I•a trsn~ile forcc: whi~i rfl<y c~tmse'

PUll-over : TIhe shee melte w•ill rip over {~teners
Pull-uut: The strew will 6ip out 0.f tIestrilctut• gi~d
"Ten~ik• f~iltir•: The S•;3W will fail ill tertsi~n

11I Pull over

d• := fi.S i .dith •l~os• screw hbaCJ (Ai~i equ~ation rmax)

Fu I :: 90ksi tiltimetv• ltiength of shl•ee •!t~e {AltCxclrnen A)I

Pn CJV " l,•t1 .dw'Ful 3.2 kips

Vht• th!lt heads cannln~ be directtl' obsr~rvd and. tho tree ulhmate sl~en Wn is unknown so
cofiserVtativ• L~ritf$!i lbze been niatl,

i .2 Pull nli4

tcv=- .... .in; depth of pCnefraaonl t f!asige hco•s• 0-3

.PAjot : 4to..tC.cdFu2 = .2

I .3 Ten~ile failure

dl :=0.242

,-A d)

in: Nomfial diarneter for ff14 scn.•W

kSi: TnIbtei ltrength bf Sn~uclural Steel

in: n.o~inal dliamtrer

in^2: ~fe~tiI• cr'o•s seciioi.



f~o;~ I
ij~ El at.F1-~

Spn . as.umed7' Cj. Sitrgnith of .a fast~ner .qoiup •. a~ssnd tO th• •potr• eacLion, "• •.:pafl
cnc#•d•ioin is used. The• iowes pres-u• ~v~~owrt~ fo• screw strer',gth I• .used.

WIl4

1.1 •44

12

kips (A-•ci•w ~niffdllod pe•-pondl to •Jirt)

i[Eoi R2, 63 sp~fn e'odiutk•i

in

ps;i

•Jsir• thei nkiuirnt ,' estge, jilt of the fsl~es ,t screws ra] inl t,•nson When ttl Iflt4 ioi pre.U!l•,'ea•;hes 56 psi:
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iS~G#~ 1
AIct~u~nf L~2

Cv~aluu*ton 2.

2.1 Giv~r,':

FE ;-2U000O000 psi : rnod~u 1Ik,. 0 elesti~iy

Fy :•30000 psi yietd .•itre~s (re ~ri)

• ib;,o-500 psi 2 itutnte •tre~s

Ls :, 84. irn: gitt •gCirnf

Chaipu•t 010x:15i3

¢. 0• .12

p - 0;01

n :mon•.nt of irietii(rd' Ri)

itthi C •tjitet Stf•in (ri~f
,R5, Ei9 g-)

L• :-4.5 :in :lenqth oF a•ng~e

FE•;-•70000 psi 2 •linIte veid sbelwnjt

S•'i'op G10x 15.3: Mornher 2
A-•xc • 4.47

,MI2 •F•.Zxc 572400

Seetioi• L4x.3X3i8: Me,•ber 113

Axxd :, 2.48 iii2 A,.et (re Ri))

Modtilus {-ref R2)

*bt-n: PasicnMpI : FyZxt ;= 960O

A

I-.-2.2 Using the MPechanism m etiodmrotfr1 refeirece .R3 the max pressure iS. •vaiuate4. The maFik
,beaim of the g¢i does n•ot yield. T"he load is, balancedJ to ti4•d the. I•en(l•nl mnrl. nt tn the middle of
the elastic. be~am when the angle connections re~ach plastic n.iprnrl (Mp).

~vP I
Eli - - I

l~Ap.
:~1 g~ ~iijw

Mi;,mOr•lt

Mp IFyC:-~ 2-~- ~~0327
Mp2

Fyo -Rdtio of Plastic Hinges
iNote: This v~Juo is ujsed to acc~ount ftw the different plastic.
remenmt rap.acitt•e. and cross sections of the girt cfannal and
the conneotlon angles. Due to th-e smaller capacilty of 4he
connection angles, the girt channel will niot devel!p ~a plnstic
hinge when plastic hinges dev•jiop if: the connection angles.
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P~e E~' otF~.3

2.3 13lo#ruinelion of rn•.i~xrnu preisure .•-•ppied tc. UI~e (3i; b~ed en exfen~ai wvsu-s m~~ wo{i•
foi UFppr lmin~ condition:

Whr~e We• z- (,•e( R:•, A•,t 3./#

Wea w-Lv~'L((0i~(L'2) -=(wu'L2GO}i4

p' -Mpi + p0FcM2

Wip:=' 2•Mpl J 2-Fy :p2 • 561t60 .i A

,(4 .Wip) Ib51wup: ... .27,3 ---

Pp (1 •03 Ib•e
.2Z
In

Vlh;6 dtrin rIo• 1,h81 the URAR itoad of 0 .5 •psi c•,n be nbtaiined. True f~ikireoLcum at 0.3 psi.
,curacy shoulId not• h given Q rnore %hart •I .significant.figure due tnU g~erteinties in yieldi slress.

2.4 O3eirmrnaticri of Uth deflection ait i)Iid-Span using slop deUoctkmon t a h)nem usingj.unlOmrn
Ikladingq. M~a~dritn• dfho-tiogn O~eaj( at the mtnor oI the girt,

Wh~ere.:

G)A = A'+ Ji~L + I3 "E •t ) (MAt8 .- MtN2) (rot R~, Nj ~ 4)

f Jit4 M.

J
•Note: 8A' s a •uppoi dsplaceenwtn ant! ti
i~noreiA in tl~is ev~Iatz~arier.



e-i3= o eWi~t.• +(L~e.-:I(X• i3-p•2

H•V/ + ~A2(U2EI) 4. tEI-Mp2 ÷ *t2 -2 l/)V.L÷(6•I2- p/.
O~ i2/5VL2 + .L2biVM2/ Li.EI2)(p- •/•- L6I)-t2 Mti2

4t•V2,L =('L/5"t~)(2Mp2. MplI2- Mp3/2)
?iV2 (~I.212 Vyi2F Mp2 - ttlpl/2 - MIp3i2)

(?4.E ho)

2 .5 To ij|tminj. lh'P_ c'.e~lIeeton beyond yield, Es is doierminied •sed on..*,he a{•,fe jpe.'.e
.ef ~ trali t •il 4u*•. Th Vle. v '01u E(, ml Ii*~am Wun•/f l~it slre.s-stri•t •rve lrow e.f R5.,

/Jsp::• 2•pLa • 0.09

Ag= av2 .p . • 0,59

2,6 Ds'~rmiriation of the ,31plied tertson al Su,•aIt ends • a result Of the rab&'r,1, adiun whic:h
•Occurs when Nip, isa•hIv•-; the beaum delectio n fmm Sect'ot• 2.5i Is used.

wup .L
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4~Vi~i h 1

AU~ich~rn~wil E~

Ev~huation 3

Gn~er1

-- 29QbO~fl ps• moiiultu of elast~iciy Chanril C~x 15.3

F' =3i000 psi : yield •ttc.=s, (ref rt)~

Lk flA• in girt spaiing

L :=287

•p--012t

in4 moment of inertia
(ref l,1):

in l girt length

in/iii i .ultineate strim (ref
eR5, Fig B-2

I • • 4.75 in : tength of angle

FED ;-= 70000 psi 4!Otimate weld strengi4

Seclio'i C10x15.3: Men'~b~r 2
A,. =447

S~c~ion L5K3,5x3t8: Member ,i13

ThAi ZxI::, 4.39

1n2 :Area (ref R1•

Mij"l: to~l (ref R2

lbs-in: Plasic
mnonentMp2 Fv.-Z~o = 572400 Mpi : Fy.1~i = 14724f0

lJsjtr•j the Mechanism method from ,•ferlreceR3 the max pt~e~sure iS eval'uated "The n•ain beam
of..the git4 da roto yield. The toad is balanca, h1o find the bendinil mrneant in th•,middle Of the
e~asf1• beam when the angle connec~tions 'e~ch p1asti¢c mc~iert •'Vl)

I
III I,

F
~ 41

I Gt~i Fw& d~' t3i~i~rn

Fc. Mpl
MpZ Fyc•' Ralio of Plasic Hinges

Note: This value Is usedt aGOQUnI f' i the cliffeiep plastic
momngre papie• an4l cross se•tiOns •f the girt chaflnel rin
the ¢eo¢cJn angtes Oue tr the smf~lor•;pa~ity el 11w
coaneted•n nngl~s. theo gi char, net will tiot develop a plastic.
hinge Wtie.'i plastic hinges deve!op~ irj he. oonnec~ior anoges.

K



t~v~i6n
Actirrteefl F3 ., eE3-2 OB E3-4

Oeteuni~aiion of. maxirnlm ptessule eppIed to tihe Girt b~e.! •n e•dtmai, Ve us iiACenal w.sI( ,•OI
upper limit • jfkndi

Wi•:.• W -Wi Ore{ R3 .Art .3.2)

We = *•L'(8J.2y'(t2) =(w~u'L2")I4

Wi =Mpl•O÷Mp~3 e+-2Fy¢*Mp2"i3

Mpt = Mp3

fy

W~p := 2'MPt + 2,Fyc.Mj2 .•+8834,•0 0

wup = " 42.9
,2 in

L.

05
1b~
.2

This d~emon~*tes th0Ite ,'-+ USAR lo~ad of t05 psi can be+ obtained, A~'ura.y, shnufd not ba pivei1 to
more han I significanot tf•ure d~ie to •,ce~rtaini.s in yieid *o'•s,•

Deiermiina~ton af the dafkciucti at midt-span using step sdflctie~ =.n a beani using ur'iifom+J

lorading, Ma~1,1frt, deflection oacucm a• the centler a• he gut.

JV•,/ere:

+

GA = CA'~ . L -;, U(3 " E: I) (MAB3 -MBA,'2) (,,et R3. At', 9.4+)

(I•.

I- L
I.

Note. (IA' t• a support di~p•ernert and is
ignored lit thievahiation



Attwhi~rlmnt E3 Pa3 ;• i3-'i nV[Ei;4

(2 .0-. t•Vl(U12) 4 (UE)~?- Mp.3!2)

021 =023
?.V2tL -4 (IJ•-=)(-Mp2 + MpirF.•) = V2IL * (LI0EI}•IMp2 . 32

2'•V21L +. •iV2JL = (J6ED)(Mp? Mp~I2),IL/GrII.-Mp2 •- MpIt2)
4•5V2!L tLI(W!IXMp2M. -ipl#2 -t•p3I2)

(V L•/Ž4EIX)2Fy'Mp•2 -MpI12 -Mp3tI.)

L"-(2Fy:-Mp2 •Mp l)

To estimate 11hc deflOCtk|rn beyond y~e•d, f. i• d.tennined based oa Ihe aongtpe irunti
deformmtion Strain value. The yalues for •. ere taekn from the •,m 1-srain cgr/e from ;ef R5.

,isp .•2¢p,.Lc =. 0,95

•p:=,v2p4+ spz=0,88

De•nnmm'aion ci the aipp$ied len.•i~o at .'upport enil•i as a rr,•ult of thie caten;t action whih.h

o¢cti,• whoa Mp is, achived; the lbe•ad d Ih3tie*• fi•m secion 2.5 i• used.

••p.L2

Tp -•p-~1041 b {e 4
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Aetaijhe~ E4

Pag2 f£dl. 1 J •4- IJ

(i4rt Ltiiglh (t

Apptieat P1 essU((! IP}

P= 0.5 lb/irV

S~ = 4 hin

1)istfibuLpd tuaj4 (wJ.

w••= 42 lb/in

Ref: D3WC. q.1•cShni 7,,

Pef; FSAR l~ndrnemt 25

UteI. DWG 9ViO Sht, E JtG, EW17

ii Fixcd-Fixd tnd 40n(IftI~U$

Load Induc--,d NMoreon:
Midf.pan Moment

-jnl Momee1• --
WLi'124
wL'f1Z

Ref' AISC. Mammal~, 6th Ed.
S144146 lb-4o - 3.44 lup-hi

-=2A18292 tb.~n •,2S1 hip-rn

i ~ i ~ ~j i -,'

Load tnduucd Moments:
Mid~pan Moment=

Et~i Mimnts

Ret AMC Manua|, 6th Ed•
-43•2 iui•nwi JR• 432437 lb-in

0
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~f~vi~flfl

Aa~th~n~. IA

~tC~~gad .y lo b~fthecjj. enCros& ~tion~

ik

-~ Mt k~i .58 i~i

Rel AISC M,;muai, J.l 6t 'J-

Ci'~ SecLion M M~.

C1On15.3~ 134 ~t-r' 482.4 tp~in ~ 11 ~W 512.4 kij.~rn

~c3x3fii ~ ~ ~& s~ a j ~ 2~60 ;n~ 93k ip4n

cheek fat du~d Stren~b Catti~I of kh~t Irt CW nnei:

i2r1O0Oo0fii4/A~)
L~ 2~fl4 72 in
d~ 10 in

l•8959 psi fie-f AI$5; Mentjal, 6"hld. -'t

A•= .6 in ×0.436 Iiit 1.1t34 in2

0.72 in

C~ r~l~)/fJ~ 3 ~

42~ I

E 2000000 r's~
I FL. 5, ip.-if~

216 k~i• Ref: At M~nuAI, 6th Ed.

~cnnstflvative~

CONTROLS4

1•.ta i he un~br.aci ettgeth o~ tht girt c:hannet beino 72- k¢hi• It_. w] lhe sg rods {wi•. jprovide It.en4
suppiort IReL:AlSC Design. &iide 7- lndustiaIl Btiikla~g]J) %Ih effects of [•Leroi wor denalbudi~g will c•: rol
ower the• v Id cepacit of €h noi f iiref'ei, •he Lh(nl~t•~. wi~ buickle.( Y.~3 Itpn) •bete th• pbastit
be.tj.c'pa~i~y (572. kip-4.1 !s achieved. $Owce~r, this bvc, Iii phenornerioh wfi not he. bee
bet;ore the plastic mornen{ eapa,:ties ofRI e eotntectin angle• are e•¢di.ad 1'44 •2 kip-n, 93.6 kifrmn <



ileir~a :1tnlds p a i-roreat t e #,~n ji (Cfn~~)will no • ef'c•t-pasi krilc ¢ ocr w., si wt 8n r Rvilo ai4 with piie-

thenc oile4xd tondi i•odi wtki{ }nr (•• 1a hslic €he- pela surem pinds¢'i mont-c•a(tis a F t~h e 'r c~haaiel
cr~fawe lhcctionen •t9 k'pe on i~l•( 1pml~, r tItS ( trŽ to.in Thia:arpie d omnt r~in nrlles ~ttm t~h

,et[4 it•i s; fl'ereufore, tlit~~hnaiIja pllas~ticct. deempsastIwll f•.•. aut 11e pash bu~n~ pWi• ?~~iir WUlh

The orth¢•~ ande• Afou {h Tre puldsing woenl• hae twol. riffei-eud, s(o cnect cion 0floe. irn-s(Bitearhil
f-the fi deetlofh e #i? (OflhJtioa5 Cw 3/'•ghots ) ¢•~p.~~ .rassu indued inormoegiat the gi.t channel• oi

tthe cioss •,dclern ¢ccup.• rot* di~u to hen•iing brn due to e. ces.sive tens~kot -;. the maemrber. The ininrina|
forCeis itt the conuerh.[on ernge mlust. he identifid when• the Tu ~birw• Bwildiog rs pre~ssnzo.d ut:O,5 psi to
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At rthmniL !l.E,

f'g•,, fi-4 of I;,4-1:3

Wht.n•f M. is ie, chod it the cro• -tior,., th.. •b• b~oct' dre~a z~/oV arn3 bolow •hc plti&c:

cru, s we:on a r• also oqu~a! (T Cl. ThiŽ di•,i~ntC b•w'en Iho r~uttar, 1It!~ •o• U.v lo Iver .ini'
jJA)" Th• iOer~ irpi Pnr~l~,lio.d by t~hm % or C forc g.vuIi,J the, pIaLtk m~m rici paktvr of the

t5×3- /2,c3/• Con ntcting)? Angk.

14~ kip-in
f~NA tc~k~r~ 0.93a ~ri (from bi~ttot~)

A, V~3Y5 ir~ ~ (S hi C.9~ in~

A1 - 1.523 *int*
R•suttani Lucar, )A1 (5 in - 0.938 in) I
ResuItnnt.Locai~honA, = 2)1i1 !n

..,iz F
(from injui

Iteseilft' |Incaliu t.A¢ is 1.it~o. mined by Ioc,.•ting thte ir, the A•.

96"

IBottorn

A (in') 9 (in)- AjS (h'n)
0,2.109 0.5563 0.131•4

1.3125 0.4•75 0,2•Gl

Y= •Aj'iEA-' 0.52.S in
Re-suhant Location A• 0.252 in

(from bbLtorn)
(fromi bottom)

d .715 -;03 in.f 52n

T = A• xFy = 4.I kips

or lr= M,~/d• 54?. klps

P'0.Sp'!- T= M/'d• 2S8•k-in/2.7156in' 1.06, kps

the tensi~n value 1$ 106 kips. After the plasti• marnenL t:apisdiy of the {:fO5s s,•.Ctioo1 is t•ioee•ed
the j•rnression aroa stars to detiea~se;,cl•I~ng the Iension area to increase. •vmrtuatly, the
cvmpr•.sion area will be elimninated eiithcly fro~m the t~russ 5C.cti~n• lemiving valy .he tension
properties of the cross siection to carry the enrtir !oad. At Ihis p~oirfl pure c•tonary behai~or is
ac~hieverd., wh~ah wouid re~ult in hi~her t:ension Tortes and therefofe shows, that using a tension
value at 10 kitps t••onservativc.



Nwc,4o

De•erwnne intrn.a IForres trq0s!SecOn: (cnnrinned)

L 4x3,3/R Conn,=•caan .Angie

tT4-~ nf r~i- I I

PN.A I.Q¢c•tion -- ;•688 in
(from bottom)

A•0,375 in ,x (4 wi -OA9375 in)

RiesUI1|ltm Lo~atfon A,. $ in - .97 in} /

Resultant ILocatiOni A, = t6.6 in .to top)

O;5-i16

Tn'i

• leultianlt .acti'cin A,- is d~Iermwwd by lo•xatinr; tlue Y in the A,.

T~p 0.1174• O.5315 0,0524

Botton. 1,12.50 0OI&75 0.21]0,9

•Re~'tant Locatzon A,.

*2A~' Q~27~13

0:220 .in•
0.220 in

(frorn bo~ttoi)
t~rom bottom)

•- 2,124 in

T'= A•ity = 44.7 ldp

Thc, tension vilue is i3b'•ips:. A*erIthe plastic ornent.capacity of tbc cross •cUon is ex;eod'2d
Llth ronipr ssiOf ara start5 fri dcc.*oasc. c•Llsirlg ?Jh( kflslon are~a to in•rL•,•. £vantuaily, the
cOmprr~sion area h.l.bcelimbmated onnbuey trm tihe crOSS section, ieavAn¶~nly •htu tension
.propertijes cfi ltie croSs sL=Ctiofl to carry the entire load. At this point l~tre catenary bhaim~or~is
aci•eved, Wthich would result: in hhert ttion tortes and therefore Show r:hat u~tng a tenslon
value at 135 kfs is cqlnservative.



1. Ba~ MJra .uptlIr

4. Bait .Shear

5. Weld Rtspipe

Thez p.•a•,t•{ rrtomc1t[ capaci~ie~s cd f •ite f-atr-,io ailies are egte~eu•b¥ :•i I•a~t f~tnx o•
2 (288 tdp-ln/ 14i7 I~ip" il =, ..9G ur 287, kip-in I 9.3Ii •Ip--in 3,d), •jplouJt'ai~ir•lV, whec1 -.t•
i'~'Piia1a Pr wue v~alUe of.QS p~i lS pre~sent' in •Ie rurt~it*e Bdtilfini. The rUU;Mt1{dif

m•:'aLr w~I| be a I (altmed tensKn •r ie~ar faitur'e due tu t~h• ~iduut-,d atinuz~my J~ha~vlor
in hc~e connet~rion angieo•. The falire wiJI occur •1s heii•r tiise rupturoe r shIL-r rtapl.i}e of ;
the Iba.e iatrla; or the f~stcnin• rnalelial5 {beAt• orwektld). The' fi~i!uf•. ni 1hanism (!It
are listed above wUi #e. ewaluate to (}lem~n!•d the tnit~al failure that wfll c;oiitro! llhe •
.panets retast,, frn}rn thc Tutlbm.8 i~uilriing.



NISL)C 13,-018
~ 1

An~ichrnc~ni: V.4

!"a•e F4.- 7 ot £4.I.•
I+A

"•h.tailurn me•.ha~ist is. re •i{ ru ~uire

r• -Tet Cro~s Sedion,•t At•÷:

A.' L~x3 1l2x~/8 ConneWtin AnIk'

l~oli i-tole flarneter (i-',,) 0.31= it.

A.:.= A,-h.,• .2•..7 inQ

*1

SRet; D)WG. 9151) S•, .: £10

Rt4{: tWG. 9ii0 Sht. is6

Ref. DWG. 4.T h0 ShI. 56
|le•4 thic•ne•s)

Tu=159 *kpi

1.2 .L 4.3x3/ Cowewiaor Anqic

A•= 2.48 in=

fief~ AtS£ M~amual, 6Ih Ed;
Ret' LIWG. 9150 Sht. EIOI•

Ref• 3W&. 91.5O S,t. 137, 158, 1 59
Ref' DWG. 915,0 Shi. 157, 1L58, 159q

I% 12,;6 kips C:ONTRCJL$I

t..3 (10453 Girn c'hnaew

Bolt fote Oiamet.rh) N 0,81. irn

Atz 024 inX| ,2

Ief.: AICWitii. 9l5 h, EdIO,

Bef: tJW(: 9150 Sht. 1•3,

ief: AISC Mr~tuai. 6thi Ed(web thirknes~

T,+m248 )~ips

Tiw L4•3•3/8 Conneuliori AngIe. A• the contrroiiui. troal •icion for Ltis faiiurt•: rredhi~itii~.n.



tC£IC i3-02b

The: failfre m• iinism i• shc~w rupture iif hl hi• c bse riote ,) Thi• i• •u•. by t1-:.

r• v 58 k•!

I• = hcŽar Pl~m•e hlugtl

(2L: -- IWO Shear Ptan:es)

tL 8aB~e Mate ial Tliq~n

L~ & 25 in
L• 4..,5 in ile. DWC. 9.150 Shn. i[S6

Ref. DWG,9150 Sbt 356
U;et, thickness}

18 *t5 •i K

L : .,5. in

t= O.3B mn

Ret: I)Wb. 9150 ,ht. 157, 1St8, :59.

Ref: DWG, 9150Sht• 157, ISS, •39•r~ ie icki'es)

•, • CIx53 kfi (s~f

l•= 4..5 in
t .r0,24 in

1T, 25 kips"

R ef; EDWG, 91150Sht. 13•
I•efrAIsc Mannl, 61,h Ld,(welb thkkness)

CONTJ~Ot!4

The CIOxdS 3 Gir• CharneI is the controlling cross se•:don for this faiknre mec.hardsr. Thieisoccutinng from the edge of the end Of channael to th~e in~tde e¢tge of th~e bolt line.



A•kwOw £342
r*~m~.± ~ (4 F4J4

/! !_

Thi• .~iliIVn lill.~llll 4 i't h il. yI tit ol tit ! i• ~ • A,-j-id olt r~i,'l n• d tt bt:e

t :-I!,sle Mzatoerk4 Thi•.r~s,,

: Bolt Diamerer

I~f: Struct. 5t~:l Us~'~ (19651

t- 0.375 in

-b,= 0.7$ in,

Ref, DWG. 93505k 1h,56
Rf.lS DWG, 9130} Sbt. 15L6

PeT: DWG. 915Q Slit. fil&1

f~," 27,.3 kip!.

0.• .75 in
ief: LDW6. 915S0 Shi. 157.. 1SB, 1.59
Rlef: OWG. 91.50 S!t, E1CI1

r•-27.3 kip•

L 0.24 in
b4 -' r,.m inl

r:~ 1-7.5 k~ps

The CI.04;5,3 Girt Channet is the co~irolling uro• sesiio tcir hi• fa~i• mezhanism,



tNef)CI 3iOŽ

*1
1, L"..
+t N+'

the failur'+e'craptstn • stear rupture at the tx•.'Fe material.

F, . 60 k!s'

1•b = k•It. S ecu~onal Area

U-el A1!sC Manuai, 1~th Lidl.

fM•O7) Rt~f. A.STM A30~, l)~JC. 9i 50 ~hI~ 10 ,i~td ~ I

Ii~ 2 haIt~

t~4~' 0.75 in

~ Iji~

R~tl O.WGi, 93150 Stit.133

I• :32.9 kip•

Shear rupture~ of both bolts will occur at 32.9 kips (tensioni between tiits 3nd colifneCtionl angies),

Niow I5W(. 9150 Shls. '10 •ind EIOI indicate that the bQ•ts e8.i1 Ihe•'e rconnedi,i•!s am 3/4 in rnachit•
bt•1ts. Per c:ontract iT69-T5, thiese machine boits are oi" A•307 faSuriri.grade A). A!so, it is assum~ed ltbo
thre threads are excl~ud~d from the shear plane. The 1t1ih editian uses,2• tlensfle strengh kor the nvminei+

sht'at c~patiW of baits:,



RC~ib~lrI

aiigfes l~' the . lru..turaI ¢•iintr•,. {F1v,, welds atre ,a~srnedAi

t.-.WelId rhir~knes$

L• . Weld Length

5L•¢= Th8 &si

F.S,, •3

rer: SU•ur.C Stee! D•i•a: {•96.•)

(totsl combiced lcn~th]

(,Alowable-Shear Sb~'ss)
•Comrnentarv)

* •e: A1SC Manual: bth !•d•
{• AlSC.Manual, 4j.h Ed.,

~.A L5~3~ii2x$/$ C;jn'iertiorp 4nqk~

:I:0,25 ii)

V,,i, 586 kips

Ret OWG,91S0 .ht, 156

(ONTROLSk

b2 L,!fX348 Coniewdion An0J

=0,31. in
[L,= I0 in

Ref: DW6. 9150 Sht. 157., 158, 159

6, 2,8 kips

'the Controlling wei~Gld onnctioA is on the t.Sx3-4/2R.3I8 ,nti#A•:iri antlte.

Note. The. 6th edition provides an alow~be welti Str•.n!h in the ScifkiatiOn•; the co n*Ž•htarv s,•rtiO•
indicateS tthat a factor of safety of 3 was used on the uilimate strtg testt •,results to prodtucethe-
aflowables, The F,.S. is mTultipliedi lboc in.e rhe strepgtih equal &o.generate the ultimate streng~hrf ti~e

welds.. Also, IEY0 electrodes were ideflhtiaid via weld procedures associated with contract E69-I5.

Validate weld strengltflcontrols over base material strenghk Rel: Af5C INlstiual, .13th Ed.,

t5t/!• in. weid thikknessj

(-3/8.ir. le• thick ness4
Weld rvletn: Ren f: F• A•, -~ 0,GO ,c ~

0.60(txFu
I 3d, kipl/in

Tlhe. tase material and t~e- WelId material hiave the sam•e. •trength;.thert'k~tt, the calcuilested weld strength i•;
•cceptahte for us e.



R~viion 1

A!taJhleei £4

ControlIingjI~suit~ S4Imm~LV:

roiiwte Mt~hnYsn j- h'•Or• [or•i foil-d Maer~rol
Baso Mothrit ipxieI .126 . 1 L4153~3

17:5 _..kips fCONtRO f~Sisyedn)
I -B~hc~.r 329 ki 314 tn (A307) bofts

WEiJ fhipture . 5S~6 *ip~ i5~3 W~3/P~ weld

Tho spni l n¢gth kbc~ween •i~ti chaonn• effects tht- linOe force oi (h'e •irl cban~nel. :An

4evaiull, on Ji performed t•ekW te detecmfnc lhi.> ,irrnIrno gixt ihannel sp/=I that wil1
permin~ patsiel blOWO~t whin**O.•olt i, •~kn I~ier tOhi fifiTwrbiti Bliding.

D'istributed L~ad:,i P x S

fixed Elnd Mo~inli~:Al . WC!j2

L=. 287 in•

(LS'3'1/2x3/8) S 26015 in
(L4x3n~I8) S 20342 10

CONII1QoLSi

Th!e minimum girt chann~els$tan fo• bolt shear~n to occur wilh 0.5 psi pmr in theTuirbire iBui inl i&,26.P1 lin, AilI the gt!In chennel+ spans beteenl column Iines D, 1E, and F ofp
the notth and south ends of theTurbinre Rul~dng •r gmt.ae&hao 2.5 ft ({26.0• 14• Ttt
ony exeelit is the tolp girt anhet,. whicbhis a C12j25 r~ltarrel;



N il)C. 342 k~~ge Fi4~23 of i:4 -23

tg~noririf; the bol berig fa~iure rchnrdsn ( (nrt u~ttin~aw •,irei~h •f the n•terial), the

twoi r~J(4~ iatr A37mC-:ltiw~ bolhs ~th 32!ik •:hi5 f.3l/ee,.tit meItMe OaL t s¢ri~ b( tet!

prt~ssure of t0.5 ps• is •cie. (.9 kipt< • k~ips, 13fI kip4j Pe, thef• •ireiU• r~t:ios, a

Thewlor s, tbotunnct~(ton aftBgicsW~Il • remnait ;•ttaguid eOthe iiw t dh nneth wh•,t thz

lines 0, £, arid F~ tu thg rmith i•ed souttl• en~i~of tbe.Turbin 6snliing'hav ep'L gren

•heri 3 It, acid 1! eretore •viU uli! Bf •'.psi. A vtntt a.e of (J5! & will be :r~'eated th•r

will relieve pressu~re irom tt• Turbin, I3Luild•t1.

Th~e otifa bay width i s 48 ft (2 ba sir 24 ,ft) andt the bai height tbuiP of indtividuaL •irt •pani•

i• 8,5 ft per dra ings 408,8 antI 40119. The 6•576 ft• 12 X 5&S ft• • 8ft) ta the total vent

area treate•d O he-north and south Turbli-ne Bil•ding walls.



AltfdmtrJ~n A Page Al tflAZ

Inryc0 Waii Systems Technical Data I Field-insulated Walls

LIO Serio SLiner Paned

Aval~abic' in two swfac:i twxwve. LIC ard 111pitnols ate desi9gned .@( u~o as in~tOTlot Ilner• in
oombrnatsof wrlh any Inryr.o stetrior parret or
other azAtabIe facing izvsiem hi o•avtw wall con-
Steu~tlfr or Ci |nteriot part•tson sy•.ielnts. Stan-
daeSd as t'•9Q steel, stu.cco emboasod with a two
COst polyester (0 ,remer•) ott both Stdes, Oter
mo•tnl' ard noatieis avolinbico an spi..•a{ Inq|ls
baids.

Thrz slttl psoe~t with eauikod• jonttS. perfornvs 86 it•
Vda4)f herrier. At W~thZ itt' txterlor pIter in rn.p-
porting a~pj~qeg toads,

Accedmirl.:
Available. for uao with the LWO interior Weltf'Pdrol-
Series"
1. R•ut at roll typ fnUlliorn

2 roe,. base, and coraer trim
3 S~uh%1i~t selectiOn
4, Vaaton.-r .typo .elertion
5. Brake*formod trim f~r specca! cordlhona
ii. Se.a|ant-factoryior fieki-•ipiiod

Panel properties LI0 YIrB

Peal fli rUl~ ione ....... 1 ; U •U 4ti1

.J~in wfl~e~iarlt~ .......... (on0 geus anilkad iti,

VEfacoce .uri~ ...... 3 D~oriterlfc pn

Availablity

Tth TOk'wlr'Pg gagos arid Ilengths, ae• focoi-
mendo .tp faciht~ e~retion, minlini~e hendlhng
damage arid surfet* abe~ra'Irns
Prof 4ea Gagpz Ma2ts h
LlOor lOA ..... 22 ,...... 2~

18' .... 2'0
L11 r11A. . .. 24 . ... 'A0"r0"

20 .... 24'-0'
18 ..... 28'.0*

•-•,.Lungttt aea~i/alIe tg 39"'0J" on si~p~a| rquest,

Spolol Applications:
Aasistrznas on speotel or unuseal appl•.ations o! LW
panela are ava uabi• from you~r Iriryno Sales E

1.10

I., 1

~

I , I

g;mAev: Haptitp erforrtatkt on tire-watt ralmgs, air
and Wae~r lnflituiron cr~lto0o corrosve e %pourea.
nu,;i~~wat a.piiret~ori8 wut'iai enwironme~ntal
c•ndiotite, special material or 5nih requlrarnnte.•
sort many ote pertinenlt Stu~1jGltB.

Peron •c Features

U-vale of ,t35 aTUifnJmq 'ti¶' wher etorrdd to a
Iti mph wind cenditlon.

No Mr Ieelmgge. pot square foot of ujrfec~e, greater
than .06 ofit at 1•53 pal air proceure d'fferrnlial,
Wetor Wltrtion
NO anonrotiud Water oak~ge at 4 pro air pressure

A~onei~ai preeiles.
LW 13 a•.aitbl perforatd fo s US. • awuetai
'liner with an NR gf ,9D and hfn STC: of z34.
=Data is tsaacc an interior parei truted W4)h eartaior
pae n plao.
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At~ad'me~fl A 1Pag•• A2

+DesigIn Tables Maimtmi Sports ..... L

L18 Serkts Linor P8.16l18

Lo. MXI•MUM 8•PA• LCMGTHf$ P FC"1

P+ V 13.4 11m+ t46 15.8 155 17.-

15, 8.64 5.85 10.16 10" 1 1,"3-

__________ I • __4___________________6,

__1____ e7es2L ;0. Panel

.... .••.• I : 74 7.45- 8 _7 8.7 8.9 .8

-$5 •-4878 10,1 6-•,i ,=-++r,.1,

rsr ,A 49e+ ,,mf 61 e,4 e,, 7.3

,'ro+ _ -m, j_____.__ , ++
"PO. U~ wh t j.l 4is 840tmt•ot~l 590I 9.79 ?A) 6.53me

4 .7 .1 .t _l,65 .

10 Linor Pann.l $t~rti-;

Ejltpanatary Notes for Desl, ThId4e
"I. PNnci gi~ar~n|r•i cn+d8lions

£ - liimpke Spnio 13 ---- floublutRp.n; T
Spin

rr;pkt

2. Nurni~re ' the tbles +no'cP~e distanace he1wSI~n

3. Spun tcng1h ijmilakbn fi!clOrS
& +Sr04 fs-ctr liuntation, ~~ t 1 0.6 trfly) a•

dl4ISill+ stroou., inc19seirI1.33%. oti *in4 todlin~g

A 1.1.11~ 111 •P mtlxPi n lum ohoiab~e +'ioflocll|on
If or L!1•, Use: I!-La~e T IIe2 I

4 SI. . blind mI< tvi• tltOn to Wifld ve•IOtLy:

5, Shado,4 areat.-t tdlc~aIe Ibin if ihti p+&,• wur+ to

I~n+, 1hel Wne k ol ecvmId tnay Irngth eec-

*1+' nest W•,yt,t *5 "• , - t

374 .60 ! .44 067= .0397 .055• .1 8

217 ,74 1 1+0 P• •11 .078 141

2 •5 2.16 .11•4 .14., 1023 •73
us 1 17 •.81 .197 .t180 .153 :723

4pp an tr~oaedgm tel 4r. b~i y

Fens 924! laM #4/N
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NLf.C 1! -Q,2.
Rcwisvv *

TJ..$7 £E'RT PJI1•AI• B'

ST•")) AND g'JTh•siiD JB

ThS We.Oar T .,Efd• bY:

ThST RAWPORT APPft'y• •Y:

(:.

lna.#sd-Ryuyatcn PeS01onae1

Y. ft. Shea
Jt It. flsk
It. .. qc:cabe
•, R. H•intz

4o Vasbinde r
R. Vasey

aun~ ftoe~ inc.

A6 f 4 tZm
P.R.
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Page

ThThOflUC1'W AND 2W~IPOSE I
~QNCLISIOflS

T J~L~ 1. - flf~1ec..io~~ ~ S
1~ABLE El - Sc~z Z~oad G~ C
nrsc~IP~rIe~4 OP ms'~r JU~St~,Ts 4

~i-I~-7
bESC~UPT~oN OI~ ~S~C

P. T~est A~~b1y S

Bra ~ ?~o. 4t309 ~ ~
Scctlou D~dz~ LXQ aid X1~2~A A1u~i.

~wi >~~:

X~. 4ZO9-~S~ 42~7O-1 ~; 4Z9O~I21; 4Z9O-I~Z

1Jat~ £~U4 ).oa4 J1 ~t~oi~ Curvos



Ni•DC 1 a-O28
Rvl'fixj1 1

At+achm0IflB F ,B++ofB .
++ • + , , ::: 2

=:+ ++++ • r~m,+•.; ++•_-(+,••+++S++'-:+°•n ++++ •,• ++ •:• .
.+

'i:tS+t +?'~~ iern~o~&
+•: T• ++~mb Y + s 1o~~d • ++ "r+•F +" O.....

.,.+++''+=, u7•d two . .. .fl spn• ,go~so •:SPu++' .h. ss l.y.odcs wa~ m+, +

pihnii psto h 'cn

:?:. .•t +•+)+mt r<spmn +u s. mci+ imn 1?ouct Ccss+b1p ny~ate

The Q•.o'+++•m ti.e o• t:i negative +•sire load testa were tie follo~mg... :

>++,:.,Alum~mum i+nsu~lato4 ++a1 amsemb3.y.

+,+

,•:.•

* _"



NE1)C I 3028.
ReiAion Ia•P 

O 2

V 
--

,'.

!i lbs'/ft.: Ther.# was ,w dinage Zci ,tw LbO ste=1 pa,,eLo

: h m:i:,I •ctiofTe 
I,~ "" .~1)hic ~ ~ r

spnN&C s.• h sc:tdvlu i'IDb.*

sot •. ~ ~ etJ0.1 O~4 f~b lua~,*1*
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DEPL~CT ION SVt~

PL~CI~XQ?~
~r~h Sp~

Test C4c.
?e~ Thst~k Pa~

C Vt
South Sp~

z uo ~e 40

! 2i~A Z~
AI~ pfl.3 bIA~34

TA L~ I

scant LOAD CARR~Th1f CAPAeITY

Test N~ I
Ldjt~k

CLbs.! I~t~
~of~

2' LIOflM21A A~u2
~1zo gage



NEDC 3-028
fti,,•iv• I

SCRU'T~O~ OP inST U~suLTs

Tfh• I•/;1A alai pirnel lost it.• tarryi.ng capaciay w•iatm th pro--ctt• it s or1inarw shapeo, Th~ii osct~rrd in the three east
p•Iczu• s e~r• the t•creg was fastened • the szubg~rt5 • the -trewh



I RI
Test Speciutoa MSfloi~eter ari~1 A~.r Control

?;;~ Sps.4 CI.uents P4over 
;:t 1~.4 ~SP

•i'•o Sp•ed Cle•ts Blower FiYs1: Lo• a• 10.4 YS•

........ " -- ii !ll! . •LL_



i

Load at 20.8 PSF Load at 41.6 PSF

Load at 61.4 7ISF Loe4 tt 72.8 PS•



East Panel Pu-ll orver of Screw" OnStiffened Rib~ at 14d-Support
Ultimate Load (78.0 PSF) At Fail.ure 1!]

C
V

North-]ast E•nd P~lura of ?tn,1 End Panel Pull Ore.- OfScre•r O.i Sti.tfen•1 •ib
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R, ~io, t• I

RAPT l(~N (W TL~WI

'i'}..h: 14"- "' li~y s4"rv¢ted ?O 3- A/r' " .4- Ir|'Z t'atiing :;u~port:;.÷
iV•'0 Ig4 x314" Trpe" IA St'rt.•t:. w Fi1h a•,preD(' vateI~t'•", dst~y{'o 1hvrt
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Braisted, Jonathan

From:
Sent:
To:
Cc:
Subject.:
Attachments:

Sutton, Taylor E. <tesutto@nppd.com>
Tuesday, August 04, 2015 2:19 PM
Braisted, Jonathan; Reinert, Dustin
Flaherty, James R.
[ExternalSender] Turbine Building Blow-out Calculation

NEDC 13-028 Rev.1 Approved (email size pl).pdf

All,

Attached is the first part of NEDC 13-028 Revision 1. The second half is to come shortly.

TAYLOR SUTTON
DESIGN CIVIL ENGINEERING DEPARTMENT
COOPER NUCLEAR STATION -- NPPD
TESUTTO@N PP'D.COM
0. (402) 825-2706

1



Braisted, Jonathan

From: Sutton, Taylor E. <tesutto@nppd.com>
Sent: Tuesday, August 04, 2015 2:15 PM
To: Braisted, Jonathan; Reinert, Dustin
Cc: Flaherty, James R.
Subject: [ExternalSender] FW: Blow-Out Panel 3D Animation Update
Attachments: EE 13-041 Rev.2 Approved (email size).pdf

All,

Attached is EE 13-041 Revision 2. The calculation will come in two separate emails.

TAYLOR SUTTON
DESIGN CIVIL ENGINEERING DEPARTMENT
COOPER NUCLEAR STATION - NPFD
TESUTTO@NPPD.COM
0, (402) 825-2706

From: Sutton, Taylor E.
Sent: Tuesday, August 04, 2015 12:26 PM
To: Braisted,, Jonathan (Jon) D.- U.S. Nuclear Regulatory Commission; Reinert,, Dustin- NRC
Cc: Flaherty, James R.
Subject: FW: Blow-Out Panel 3D Animation Update

From: Woods Kirby [mailto :kwoods~inntechena.com]
Sent: Monday, August 03, 2015 6:49 AM
To: Able, Alan L.; Sutton, Taylor E.
Cc: Estrada, Roman M.; Nienaber, Matthew B.
Subject: Blow-Out Panel 3D Animation Update

I have created two 3D animations of the angle and bolt(s) fracture (see attachment).

Enjoy,

Kirby Woods

President

InnoTech Engineering Solutions, LLC
6721 North 105th Avenue
Omaha, NE 68 122-3005

Phone No. (402) 740-0281
kwoods(~innteeheng. corn
website: _httn://www.inntecheng.com

1
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". Description

1.1. Structure S stemn or Co orient Descri tion

Tulrb.ine Building.
The Turbine.Building is designated as a Principle Class H Structure IRef.
2Z3i1J..

The Turbine Buikldng houses the turbinie-generator and associated
auxiliaries incuding the Condensing, Feedwater, and Water Treat-ment
;Systems. Spac~eis provided- in this bui~din• for other auxiliary power paii~t
equipment. The Water Treatmern Area1. Machin~e $hop., Ex•haust Fan
Room and. Heating Boiler Room are located adjacent to the Turbine
Building andl are referred te as the-Turbine Building appendages |Ref.
23.321.

The Turbine Building is a •reinforced concrete structure up to th~e-operating
fleO~r. Concrete .shield. walls surround the turbine-generator and structural-
steel framing rises above the operating floor:. The buidling is enclosed
with insulated metal siding and roofing: The Interior .walls are reinforced
concrete with concrete block encto~ng smelter areas.. The Turbine
Pedestal is a massive reinforced conch'ere structure supported by the
.same foundation mat as the building [Ref. 2.3.32]..
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Metal Wail Panel .System
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L_~iurw 3; Typica Su1-6irt Cross Section I

1.2 Reason for Chan.pelEvaluation.
EE 13-041 IRevisi~o• 2

During a High Energy Line0 Break (HEIR), such as a Main Steam Line
Break, the Turbine Bu~iding. will pressurize. This event will lead. to over
pressurization of the Control. ~oom. if the pressure is not relieved.. The
.peak pressure that the-panel wall system (metal siding) can achieve is
stated in FSAR Amenment 25. This Engineering Evaluation looks. at .the
noriiah nd south walls 0f the Turbine Building ,to detemiin8 the failure
mechanism that will control the release of the panel wall system when 0,5
psid .pressure is present it, the Turbine Building.

I ,3 g.jOjeciveto Resolve Poblem

This.Engineering Evaluation is an .assessment of the weak ,link and
subseguen• internal pressure that can be maintained, as well as the impact
of the effects of blowout on the surrounding structures and equipment

FSAR Amendment 25 states a value of 0..5 psid for the pre'3sure• at which
the butling siding fails. This evaluation conservatively confirms that panel,
wall systems on the flesrh and south Turbine Building walls wifllfail .at 0.5.
psid.
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1TitIe Turbine Etiklindtg Blowout Panels •I fMete4 Wail System

Z. Documents

2.1 Affected Documents L, s t

There are no ckcunents affected: by this Engineering. Change.

2.2 _Affecte ~.uinmerit List

There are. no SSCs or equipment affected by this Engineering' Change.

2.3 Reference Documents

2.3.1 NEQ•C 13-028, Rcv.1; "Ultimate' Internal
8uilding Blowout Panels and Metal Wall

2.3.2 FSAR Amendment 2.5
2.3.3 OWO. 4088, Sht.1, Rev.00, Ver.AA
2.3.4 DWG. 4089, Sht.2, Rev.0O, Ver.AA
2.~3,5 OWO. 9150, Sht.E106, Rev.00, .VerAA
2.3.6 OWG 91,50, Sht.E107, Rev 00. VerAA
2.3.7 OWO. 9150, Sht 10. Rev.00, Ver AA
2.3.&, OWO. u--15•I. Sh133. Rev.00, Ver.,AA
2.3.9 DWG. 9150, Sht.156, Rev.00}, VerMA
2.3.10 DWVG. 9150, Sht.:157, Rev.00, Ver.AA
2.3.11 DWG. 9150, Sht. 158, Rev 00, Ver.MA
2.3.12 DWG. 9150, Sht.159, RevO0. VerAA
2.3 13 DWG. 49054, Sht.2N, Rev.00, Ver.AA
2.3.1•4 DWG.. 49054, Sht.2R, RevO0•, Ver.AA
2.3, 15 DWG. 49054, Sht 2T, :Rev.O0,. Ver AA
2.3.16 QWG, 49054. Sht.2W, Revi0O.• Ver.AA
.2.3.17 OWO. 49054, Sht.6T, Rev.O0, Ver.AA
2.3.18 O3WG. 49054, Sht.7T, Rev,00, Ver M
2.3.19 DWG. 490•54, Sht.8ST, Rev.O0, "Ver;AA
2.3.20 OWG. 49054, Sht.9T, Rev.00, Ver.AA
2:3.21 DWG: 49054, Sht.9W, Rev.00, Ver.AA
2.3.22.? DWG. 49054,, Sht I T, Rev 00, Ver.AA
2.3.23 DWG, 49054, Sht,1OW, Re~v,00, Ver.AA
2.3.24 DWG. 49054, Sht.IIT, Rev.00, Ver.AA
2.325 4JWG. 49054, Shi 12T, Rev.400, .Ver.MA
2.3.26 USARV'I-.3, Rev.loep.xxvii2
2.3.27 USARM!I-4.4, Rev~loep.xxvii2
2.3.28 USAR XI-2,4, Revitoep.xxvii2
2.:3.29 USAR X1-9.3. Revi.oep.xxvii2

Pressuire of Turbin.
System"t
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2.3.33 USAR XI|-2.12.3, Rev.loep xxvii2
23.31 USAR XII-2.21.3.1 Rev.Ioep~xxvie2
2.3.32 USAR X11-232.2, Rev~loep.xxvii2
2.3.33 USAR XiI-2.3.32, Revloep xx vni2

2.3 31 USAR Xtt-2.3.5, 1.3, Rev.Ioep.xxvii2
2.3.38 USARXIV-6 .13,.;, Rev Ioep.xxvii2
2.3.39 Technical Specification 3,5.2
2.3 40 Bums and Roe Calcutation Book 58

Other applicable calculation references are contained in NEOC 1 3-028,

3. Evaluatlon/Qesign Summa~ry

3.1 ivaation •eojluIon

If the panels blow off, it is hypothesized that they could damage plant
structures or equipment. This discussion looks at the various equipment
surrounding the Turbine Building and what effect the discharged building
siding could •have.

I.

Fig~ure 4: Location of Blowout Panels i



r itle Turbine Beliding Blowout Panels / Metal WeI! Syit~m -
Calculation NfEDC 13-028 concludes that tthe w-all system will fad in the •i
middle of the north and the south walls, as noted in Figure 4. (The east
and west walls of the Turbine Building have more robust connections to
the girts and will require a higher internal pressure for the connecting bolts
to shear,) The calculation also validates that the walls will fail at the FSAR
Amendment 25 pressure value. Bolt f.~ilure ts to oc'ur in the shear plane
between the girt channels and the connection ang~les. T'his failure
mechanisin con~trols the release on the blowout panels.

Localized dynamic loading was not considered in NEDC 13-028.
Localized pr'essures from a HELB event could break the panel fasteners,
whtch would result in releasing the panels, If this were to occur, it would
estab~lish a vent path sooner than what is calculated. From the point of
view of the 1-ELB event, ignoring dynamic effects is conservative.

T'he iternal pressure acting on the panels puts the girts in bending. The
connection angles have smaller plastic mioment capacities compared to
the girt channel After the connection angles dfefom' plastically, plastic
hinges form that induce catenary behavior in the connection angles. A
catenaty is formed by lack of flexural strength such as is present in a
string or suspension bridge This is reasonable as deflection will continue
to increase with no increase in load. The catenary action leads to a much
larger tensile force that must be resisted by the bolted .connections
between the girt channel and the connection angles (In the end, the bolts
fail due to excessive 1oading..)

After the first connection fails, there will be a redistribution of load, which
in turn, causes more bolts to shear. Sag rods tle the girts to each other
from the lowest girt to the ceiling. The sag rods provide dead load and
lateral support of the panels and gerts, and are supported from above in
th~e eave strut.

The Turbine Building's concrete wails and metal roof were not considered.
They are not the weakest components .of the building envelope. An
alternate blowout loaion, such as the Office Building or Turbine Building
ground level exit, does not offer a large enough vent path and so are
conservatively ignored.

The interior and exterior panels do not fail within this evaluation The ¼>
panels were subjected to a vacuum tes~t (retrieved from microfilm and is
attached to calculation NEDC 13-028). The failure mechanism of the
panels is sheet pullover near the pressure that as considered in that
test/analysis. The panels,, as tested in the setup, doa not fail and remain
undamaged.
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Hlowever, it is foreseeable that unusual conditions may cause panels to
separate from the main mass of the wall. The resulting pieces would be
srnaH and Would fly, anywhere within• a wide arc of the breach. :It is also
foreseeable that larger sections of the wall could break off. These larger
pieces would not travel far and may land close to the north or south walls.
In addition to wall debris, smiall, lightweight, looe items wit•hin the Turbine
BUilding may also be swept up in the resul ing airstream and become •;
airborne. The total ,debris is equivalent to the vent. area, which is 6,576 .fi2•. <.

As stated in USAR XlI-2.3.3.2.1, all Class I structures are designed for
•Qrnado loading. Also, USAR X,1I-2.3.3.2.2 states Class I structures are
designed for tornado generated missiles. Any missile generated by
release of the blowout panels will have less kinetic energy than a 35' utility
pole with a velocity of 200 miles per hour due to the significantly smaller
mass and slower velocity

Class. I structures include the Serviee Water Pump Room. the Contfrol.
Building, the: Diesel Generator Building, the Controlled Corridor, and the
Drywell arid Suppression Chamber. Not induded is the refueling floor
which is enclosed in a metal wall similar to the Turbine Building. This. part
of. the structure is not located near the blowout, so it is 0rotevted .from
damage by separation.

Diesel fuel oil storage tanks are tlassif led as Class i equipment as stated
in USAR XII-ZI.'l2.3. The diesel fuel oil storage tanks are protected from
tornado missiles by a double manhole and a soil cover, They am not
affected by airborne debris.

USAR Section X112°2.6 s~tates that the ERP was. not designed for trnado
leading. It is. not ,required for safe shutdown. l•'s failure does not cause an
accident.

While the Emergency Stationi Service Transformer (ESST) and Start~up
,Station Service Transformer (SSST) are not located directly adjacent to
the walts that blow out, it is possible that pan~el fragments of other airborne
missiles could damag~e the transformers or short the buses, Per USAR
XIV-6.5.3.1 i, during, a main steam line break accident, the plant assumes.
a Loss Of Offsite Power (LOOP). The Emergency Station Service
Tr~ansformner (ESST) and Start-up Station Servce Transformer..(SSST) are
both assumed down at this point. Therefore, they are .not reqtuired,
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The Condensate Stor'age Tanks provide station system makeup, receive
syste~m reject flow, and provide condensate for any continuous ~ervce.
needs aid. intermiittent batch type Servces. White CST~-A is used in Tech
Spec 3.5.2 and is referen~ced as ECOS suc~ioan in IJSA•R sections XI-9.31
VI-4.3, and V-4,4, both Condensate Storage Tanks A and El are not
designed .to withstand tornado n~iissiles. The. Tech Spec and IU.SAR
sections are under revision to remove this requirement dute to the lack-ot
seismic qualification o!' the tank~s. OST's aic i'ot required after a Main
Steam Line Break.

Su~m rarlConcl usions:

The 0.5 psid value siated in.,FSAR Amendrment 25 .was shown to be
.calculatead by~ ai simplified. analysis (NEDC 13-028); .This value iS sh~owni to -
be conservafive-When compared with the shearing for•e that is required
for thle controlling failure mechanism of tho system.

The north and south Turbine Building •ialls between columns 0, E, and F
will, experience blowout before 0-5 psid is achieved. When the bolt
connections tail, pressure inside the s--ructure is relieved to the
atmosphere.

When the wall panels detach form thie Turbine Building., they do not impact
structures ~or equipment important to nluclear safety.

3,2 Liens~iara'd Desin Bases Disussion

FSAR Amendment 25 states that the Turbine Building siding will blew out
at 0.5 psid .thereby venting the releas-d steam and steam/wate,' mixture to
atmosphere pressure causing complete pressure relief for the confined
space (Turbine Building).,

Ant evaluation of the Turbine Building concrete structure was .tefformed. to
.confirm that it is capable of remaining stru.cturally intact withotu gross
structural failure followin~g a postulated SSE. This allows Ocrediting the dose
Consequence mitigation assumptions related to leakage holdup..nd t~e-
tesulting iodine plaieout within the Main Condenser following a postulated
Loss-of-Coolant Accident [Ref'. 2.3.3'1].

The Turbine Building, is a Ctass !1 stwuctuie f•eL 2.3.31] that is designed to /:
wit:hstand a minimum Wind velocity of 1O0.mph {Ref, 2.3.351. Class 1
structures are designed to wihstand tornado loads, such as tornadoI
rmissiles"IRef-, 2.3.361; the Turbine Building is not designed to withstand,
tornado. loads.,
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The Turbine structure is de~signed to withstand missile effec-ts f'or nornmal
operation, i.e., the inner and Outer casings ar'e designed to resist disk.
missile impact at more then 120% of rated spe~e IReL. 23.281.

Burns and Roe Calculation Book 58 contains thle structural design of
columns, roofing, girts and other wail panel .components in Turbinei
Building. This book Was reviewed in the preparation of NEDC .13-028,

Samples. of key Turbine Building substructu res (e.g., Walls, floor slabs,
and Columns) were evaluated for increased seismic loading resu!ting from
a postulate SSE. The tiorizonial, seismic acceleration input to the
operating floor of the. Turbine Building .at elevation 932 ft-6 in. due to the
Turbine Building r'esponse was assumed to be O.3g based ona
comparison with Class i structures (R~eactor Building arid Control
Building). The. evaluations show that the increase in design loadings from
the original seismic Class ii criter#ia o the postulated SSE ciondit~w, do- rot
resuft ifl stresses that exceed the allowable limits .applicable to the SS.E
load case. Therefore, it is concluded, that there is sufficient margin in the
original design to ensure that the concrete portion of the-Turbine Buildiflg
struct=ure witll rem~ain intact during and fdliowing an SSE. These results .are
based primarily on the fact that allowable stresses are increased for the
SSE toad case and, consequently, the increase in seismic loading is offset
by the increase in .allowable stresses [Ref. 2..3.32J.

The Turbine Building was specifically evaluated for: the potential toc impact
adjacent Class I structures, Ittwas determined that= the only zone of the
Turbine.Building that can adversely affect the integrity of an adjoining,
Class I structure is the, area in close-proximity to the Diesel Generator
Building. This,.partcular area has been designed: to Class' i standards. (Ref.
2.3.37].

The.Control Building houses instrumentation and switches re~quiaed for
station operation. AlIso located in this building is a computer rQ•rTI, Station-
batteries, and ' oononents of the Reactor Protection System [Ref."2.333].
This evaluation is in support of protecting the.Oontrol Building. These
other areas are evaluated separately,

The applicable .drawings of the Turbine Building panel walls were u~tilized
in NEDC 13-028 and are listed as references to this document. When,
possible,, the drawings were field verified to validate materials and'
dimensions of the metal wall systeml. In such cases, the drawing details
did match the field conditions. The drawings that could not. be easily
verified were assumed to be accurate.
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The .use of several structural design codes, su]ch as tihe AISC Manual of tv
Steel Cornstructton 6th Edition, were used; when applfcable, tO determine
the ultimate st-enqtth .o the metal wall system girl. channels, cornneCtion
anglies, bolts and welds. Oesign cedes~ are typically us~ed to evaluate the
ac ce.ptbility of str~uctural member's, and not the point of ultimate failure.
This evaluation uses• angineering pdrncip~es when the-standlard
engineeringpractices (design codes) lack specific desigrn criteria .for
evaluating rni erial failure.

3.3 Dei•In ~ ~ min

CNS Safety Analysis Report

FSAR Amendment 25: 0.5 psid Turbine.Building siding blowout pressure

Design Codes

AlSC Manual of Steel Cornstru(•tion, 6th Ed.
AISC Manual of Steel Construction, 13th led.
AISI North American Specification for the Uesign of C061-Foimed Steel

Struottaral Maembers. 2007 Ed.

A$TM A307: Carbon Steel Belts and Studs, 6O,000. PSI. Tensile Strength,

1978 Ed.

Physic~al/Meaasured Components

Girt .Channels. C10xi15.3 .(A36)
Connection Angles; L~x3-1t2x3te, L4x3x3i8 fA36)
Coiinectin9 Bolts: 3/4" machin~e boilts (A307, Gr.A)

Performance Requirement

Turbine Building siding will blowout at t~he FSAR -defined blowout pressure
thereby venting released steam and moistu~re to the -atmosphere,
custipletely relieving the con~fined space.

Other Documents

•All other documents are. referenced in Section 2,3 or referenced, as inputs
to the .analyses in NEOC i13-02-8.
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3.4 Discu.ssion .•tj cScreen. ;Resl

See Attached 9• 1 for the bimpact Screening e•urmary.

3.5 R~elationship_ with Other Encqinree~ririq C haiaes

This EC is not associated with any other Ergineering.Chlarge document,
However, the following discussion ha~s been .added for clarification on the
different calculations associated with Turbine Building blowout panels and
HELB.

NEDC 12-012, "Turbine Generator BuiIding $iding, Blowout Pressure,
ot•her than EQ Purposes,, is supet'•eded Uy NEDC 13-028, "Ultimate
Internal Pressure of Turbine Building Blowout Panels and MetaltW•I
System ." However, NEDO 12-012 supports NEOC 11-075, "Turbine
Building High Energy Line Break,, which SUpports a.closed CAP itom. ror
this purpose, these two calcuiatior~s have not been deleted. Calculation
NEOC 03-005, 'T-urbine Generator Building Siding. Blowout Pressure:"
which also looks at the blowout of the Turbine Building walls, has been left
in pl- ace. UI pr'ovides co)nservative results tO NEDO 02-006, "HELB EQ -

RB Gothic Model.'" .Calcula,,ien NEOC 11-122, "De~sign Check for Door
Mark 11-307 for an Overpressure of 0.15 psi," evaluates dQcr-H-307 .for an
over~pressure of 0.75 psid. Because the blowout pressure has been
dtetermined to-be lower than 0.75 psid, there are no Pending. changes.

3.6 .peaiQ. E,~prien~ce Search Results

:3.6.1i The search criterion of "Turbine Building Biowout" was used., in h3
the INPO ICES database; there were 21 results using that
criterion. Only two oreports appeaLed to be applicble to this
evaluation,

3.6.1.1 l•epor• #1641•: - Safety Analysis Overpressure
Protection Not Provided for the Turbine Building

Event Su._may.• On March 3, 1997, with Verrontr
Yankee operating at 100 percent power, ;it was discovered
that the design for Turbine Building o~verpressure
protection, as described in the final safty analys;is report
(FSAR), was never in~talled. The Vermont Yanlkee FSAR
description of Turbine 8uilding .oveprpessure protection
includes a 1,000 square toot blowout panel that would
actuate at an irternal pressure of 0.25 psi. No venting
areas of this size have been ftund in the Turbine Building,,
and invetiation to date has been unable to identify any
other venting mnethods that may ,ha4'e been assumned, in
lieu of the blowout panels. wheni the plant was



constructed, The analysis for high enerrgy line breaks, of
t;he main steani and feedwaler piping in the Turbine %'
Building cr'edits the blowout panel. Once the bIowoutL
panels actuate, a steam .cloud: would be released itnihipesr asdcnenfrtesrcua caaiiy
matter seconds. Absent the blowout ~panel, the potential
o1 ¢ertain btook walls :and ductwork- in operation:

The preliminary FSAR ,states that" steam would travel up
thrlough• the Turbine auilding. partiatly cormdeniin-lg on the
walls and equipment. The incremse in pressure in the
Turbine Building would result in portions of the sid-ng .and'
roof of the building being .ten from the budtding structural
.members. releasing steam to the environment: It; is not.
clear from the current FSAR descuiption and that of the
,preliminary FSAR as to whether the anticipated change, tQ
btowoutt panlets was t~o be made .as a resul of a decision.
that an engineered feature n~eeded to be •installed or
simply a. case of interpretation.

Due to the age of t•his event, .it is not p~ossible to determine
the root cause tar the failure to instal! the devio• described
in .the FSAR. The difference in the terminology, between
the plant's preliminary safety analysis report (PSAR.) .and
the. original final safety analysis report alludes to an,
apparent cause. Trhe "PSAR identified that building
overpressure was to be prevented by failure bf Turbine
,Building sidin9. in contrast, the original FSAR descuibed a
blowout panel, indicating that a fornma)ly eligineered reliel
path was.intended. it appears .thait a d.es.ign: change .was
planned which would have installed a specific relief device
in the Turbine Building., However, becatise the
investigation was hampered by the tack of documentation
and unavaiabiltiy of individuals. involved in the early
licensing process, it coul. not. be posit~ively detern~itiec itf
the change was simply a chenge in wor'ditng or the result
.of actual change of intent.

Corrective actions include modification of the vital
sWitchgear room heating7 ventilaion, and-air conditioning
system to prevent an .HELB in the Turbine Building from
introduction steam into the switchgear rooms and
developing operabilit'y determinations to. support bases for
continued safe operation of the plant.

A~pftQcabiib:. The original Vermont Yanlee PSAR
indicated that the .Turbine Bu~ilding siding would fail and-
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thereby crea~te ai relief path for internal pressure to escape •,,
to the atmosphere.

3,b.1 ,2 •lepoift #1•6158- Turbine and Reac~tor Building. l•wout
Panels Determined t;o be Outside Plant Design Basis.

Event $um'narv. At 1000 hours on} October 25;, .193, with
the reactor at 100 percent .power, It was .determined .that
the relief (blowout) patnels in. the Nine Mile P~oint Unit I
(NMPI) Turbine and Reactor Bu~idings would not blow out
at the design pressure of 45 psf because the bolt
fasteners for the panels were .larger than designed and.
lind a higiei: ultimate strength than designed. The initial
engineering evaluetion of this condition erroneously
determi~ned that the Turbine and R eactor Building panels
would blow out at 60 and 53 psf, respectively, td relieve
internal building pressure prior to str ural failure of the
buildings.

On .March 27, 1995. durdng refuelin~g outage 1i3 (RFO13),
it was determined that there was an~ errot in the design.
asawmpt ons for load distribution. Revise'd calculations
confirmed that the reief panels would not blow out until
the internal bullding pressure exceeded the minimum
documented building structural design of 80 p~f. The
cause of this event was inadeq uat•e quality cotrolns
measures during initial construction which, resuited Sin
oversize bolts being installed in the rel~ief panels,

Pr~ior~to restart from RFO13, the panel-attachment design
was revised, the size of the bolts was verified, and. every
other bolt was removed from the relief panels to reduce
their blowout point to a value below the documented.
building structural capability. Additionally, appropriae
Engineeri~ng •ersolnreI were counseled regarding
verification of design-assumptions,

The blowout panel design uses panels of corrugated
siding approximately-2 feet high by 20 feet long. The
horizontal ends of these panels are firmly fastened to steel
angle bars which are then .connected to the. buillding
structural st~eel by shiear bolts. The top and bottom. •f the.
individual p~anels are not structurally fastened to adjacent
panels, and, because of the c•.rrugetion, thd panels are
relatively flexible ~in the vertical direction. For these
reasons, the toad .resulting from an biternal pressure-is
.transferred horizontally only, however, the engineer
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evaluated bo Ii a horizont.al and vertical transfer of load.h in
the design ca~culation. As a result. the incorrect
calculation conolusions wete used to determine the
bl0vwout panels wouldi separate from the building
structures at infernal pressures of 60 psi (Turbine
Buildin§) and 53 psf" (Reactor B3uilding) by teari•ng of the
panel metal at the top and bottom of the -Blowout Panels.

ApJ?J~cabilitv: The Ninle Mile Point Turbine and Reactor
Building Blowout Pane .analysis determined t he limiting
•failure mechanism of the System to be the bolt fasten~ers.

3J7 Mar~in Analysis

The analysis preformed in NEOC 13-O28 determined the metal wall
systems on the north and south Turbine Buifdmng walls wift fail (create a
vent path to the atmosphere) before 0.5. psid pressure is present ip the
Turbine Building. However, the purpose of the calculation, and this, EC, is
to reeonstitute the FSAR Amendmnent 25 pressure value of O.5 psid:
therefore, margin is available in the calculation to confidenty claim that the
applicable panels wilt fail at 0,.5 psid.

4. impaot; oti CuA rent Operational Basis

This Engineering Change does not: adversely ,impact the current operational
basis of =the plant, but on the contrary, by validating the FSAR Amendmenlt 25
blowout pressure the current, operational basis is reinforced.

5. Engineerin Requirements I'ecessary to lniplement th Change

There are n~o .engineering ,reqUirements associated with this Etnginering Change.l

6.1 E__ineered kiatrials

None

8.2 Vendor T._echjj.ija nform2ation

The applicable vendor aS-built drawings are listed in Section ;2:3.

No .special process requirements are associated with this Engineeding Change. !
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No new tests .or inspections are associated with this Engineering Change,

9. Attchmrnen !

91impact Screening Summary

9.2 PAD .(Revision I)
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•AnIACHM•EI~r 9.3.
*SHEET I OF?7

_______tPAG~t"SCuREEmNrG SiIMAtRy

.iNSTRUCTIONS:
tdentify the potentaialy impacted and the unaffected areas by checking th~e appropria'te
Ysor • block on the Inipact ,&reening Criteria.

•if • direct deteiminatlon cannot be made based =on thte itmpact screenhng questions, the detailed
questiorns i.Attachuie* 9.4 nrsy be used tu identify polerti-at impacts,

*Ibe completion of detaiIed questions in Attachment 9 4 is recomnmended but not req~uired.

Contact potentiatly imps--ted groups if •ssi~tance Is required

• Engineertng Change NWe.: lE)E -4 Rev. Non: ,

Prepared by: Taylor Sutton Date: 712 7f!15.

Citvil I Stru4Iral Design Eogtnerig • YIE$ [f]NO
*. - ~ the 0r~opoe ,arUtiity invoive any civil / structuraI (inejc~din• seisnt'k rfe~i.jn

chianges 0r aiivitiov'7 OR IJ~s ItPe ptrdposed., aci~vity i•woive any pipii g ngnerinil
der• cha___,es ar activities? ____________________

Pa~intig and Coatings Engine.ring F'l YES £• NO
Lions tie pr~posed actvity itvglVO the use of a coating or a icomp~fnen.I coaed with a9

•ictrical Design SiigineerlAg [] YES • NO
•, DOeS Iie propoefl activity ivolve alny station: or switchyard {•eemicl dtejj, liage

-Anstrtflentaion sod Conb'ns Design E.ngineerig U:]YE$ • NO

Mechanicnl.Design Engineering .YS " N
,* Does the pr~posed aictivity addlr ovelrepiaoe i¢=sulat'ori, aluminum pr oilher

rmotaircinoa-rnetaIir sources Of•'rt lfl the~ ••o/,.onteti~t!e building o¢)r lvoivo.
any nlecticai d~ei n chenges or c,,iviiie~s? __.. .. _....

P8A Enigineedng.. Q-YES •.NO
Doe{os the pr'oposed ,ctivity impact or" inlvalve chang.s to plant nvaluelioee. or
pro>bilistie safety nssessneeis?

* Does tthe proposed acivity irptiac or invn~ve eJhingea to the Emrgne•cy Operating
SF'roceouas, Abnormal Opor~tintg Procedures. or $evere Accident PrOCedures o.r
dae•e i.add, remove or modify SSCs in~duded in a Maintenance Rule function?-

Nucl erAnlss []YErS fLINGar, r n0e mn~st late vi~~o..Tehia
Dpes then. prpTed cthivity i..Re ct r - invnlvo M anual s tr mpian va !uaioop.5 TEchuical...

cyber sect•niv A.alysi [] YEs []N0

- Does thei propoased activity impact qr in~v•h chahlges to Cyber Security Controis. or
reQu;ie cybet seurity SssessmenA. evaim~ation a • r •1'0CFR73,54 and

• F mceure 11 .CYBVR-•SECURrrY? t ;...



(EC) EE. 13-O'1
R~evmiDn 2

_____Attadinment 9 1

PAANUAL I AOt PAGE XXX OF XXX

ATTACHM•FENT 9, iPBPACT SCREIE 41WGSLUJ •AR=....

SHEE!T 2 OF 7

• FER• NI•RC mp•;l 2 YES N

U- oes the prbpos•,d actijviIy impatct .IM ivoivP.. ¢_ttangas to .strateie. ret~li-d taB.. or 12 YES. L NO.

• other ie~ues ~s.•e~d "beyond design ba.,s" i'•¢hJdin~j Sevcro Acdcidnt Pieeduffs.

DESIGN E NGINEERI1NG• PHOGRA•dS Ptni1lt

1 Does thte proposed activity add, rdeIBte, ut modity inforrnation roqulied t'y ASME .Sec•tkr
01t ecnaadi a deai n e._ficatkon? _____ _____

# Uoes the pt~o~ev~ed activI y inv~tV any chan~ge• to c~bie tiays, rat'sways or the

Electwntc Databases (EIDB) [f.VES . ~NO:

EQ:Progran 41OCFR•. 49, ?4UR•EG a588~a, ReM Guide t89) []YE.S 2 N

Hydfrogen Cw.a{itri Pregrant (40t 01R 56 444 (iI applicebie) f2 YE• °-i
w IUoes me ptposed actwiyipc qipment or n•aitelaial ated to hvdcoen •ontrot? ____

Human Fac!tor Program Q.•YES • NO.
idreas the proposed activity-involvc 'onPir~ panel des~qn i•ncluding layout anld labelin, '
'usual displays, operati( aids, audilo;'y sigiars or ewonmlennnt in the cwitre r'oo,, eable

MarG• Management fl2YES, F•NO
tde-1s the propoede •cdivlty irlpact or involvue any dhlrlge to £Iesign l'ii•,'ng or

Reg, Guide tST,7; PAM (Post Ac~ciden •'omtoing} LIVES L•4NO
Si~oes the proposed arcliity Invohve Reg. Guide .97 (Poat Arcddent Monitorir3).

htdicatioos'? . . . .... ._' . . .

Eie~trfcaI P~ine~ei~ce ........ ]YEs I No
,• CoeI the p ..poaUtJ a•ivily te-•qjine anI El*ettiica$ .intenance raview to idlenti• affectd
.. procedures, red, ed act9,os atic ileqU~e l'abinin? t.. .. _... ._

I&C• MaIntenance lE.tN
r t " ec0 tho proposed activity reqefre so l&C Maintenance .•view to identiry attfectod.
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-PAGE XXX OF XXX

ATTACHMENT 9.3 IMPC'T SC1RE.•NIIN"SU UAARV
SI4EET 3 OF 7

-.. Do•ers Ite propose(I &tivity #vQtuw a Mechanicatl, Mainte~ar vei~ tvw k•id/eittif.y I
_ _ _ _ _ _ _ _ _ _ _ __.... ..

f•hoe t~he proposed a~tiviw irnpace or itwolve thec design, peforntiai~o or storage of

L.•;Oes the proposed aflivity irh'pac Or inVotve the reacto, system,, reactor •rntbeI.is
reactor cnemistry, r at~d sys.tems, potentiat cem• and speri fuel clamago. •ljpeni k•I, i

:Computer Suppor and.S0ttwar r:-3YEs fl•NO

, .Coos the proposed a•,l~ity in~pci• or involve changes to ptant computer sofiware or t
. trmware or imp~act Software Oua&~y Assura___n•S_3 _t

Chemistry and Environmental Impact FI-VES •! NO

* Coo t+he prosOsed aclivty impac--t or mnve!ve any chanL•;s to. plarn ohenistry
requiretrneets, operationn or procadiros; or any changes to the. on'vArOnmnt9

,.Does the proposed actuity imsaet orinvolves tte eth redolgcol if ound ';ae
onitornpf ~g~ani? ___

tRadIattn PrstectI• (1RP) Program Imnpast OV ES [•JNO

operathos JJYE.S L NO
•-Coes the proposedt activity mpact Or inwolve chan~ges t&Opar atiorts procedureS.,

tnirnn• or operator aettons? -____

.PIaninng, •ahethuliog ond Outage tPS&O)} •J YES [kJNO:
* Coges the proposed actiity iequire a PS&Q, reVnew to Identify reruired dasgign a,

insUalliton information? -

MP&•C (nvantoty) rI YEs t3NO
a Ltoes the proposed actjvty. irrpec or involve arty acd'iton or removal 01 equ~pO)Onl
* from the inventory?
, Do•e- the pro.posed activity irrp~ct oriovolve any P- cur~nqsn of Qu"aily material

Sfaxtn nren.rqumilfed suppiierS? -.. -- . • .
Pro remre i. Engieeering Ef ES. !I NO

*.. EUr-'s the activity inw~ac or• invp_|ve_4rlY procUrement a'~tivites? .__._...

Vendlor Ma~nual Control j.1YES [] NO
* vet, the ehange adrm ov o m oditya structure, system. or comporent?--
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ATrAGHM•INT 9. 3 ________ IA•T SCREENtNG SUIMgIARY
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PROGRAM,'S AND CO•PONENt'S Pt•a l•c

; ASMiE Apjpen~dh J (Prlimary COntai )mei L,.e;k.Rate Tesbng) Prore [ YES I Nir4
Cons• the propopsed activity impac4. or in volve any c auges to pnima,-y coantanmont
tleak rate testing ____________ ___

A•ME Containment lnservica his~ptl~on (JWE• / tWL) Prn~rarn E YIEs t• NO
SCoos thre prOoposd activity impact or involve the c~oitainrnent preeire boeanery or

• ,ociafcd mo istre bnrni• or ,v ou,upprl for the contciinoent proturo.bou=ndary?
This i.-lude.s 'sofwa re only" changes that do notl phy_•icuily ohange the hardare

* sa]ch as re-ratirg of press~res.or temperatures to include chl]•ges :o.docurtentedl
irif'xmj~lion ott t~ee item•s or adddlionol docormented i ,flmetior for fhe-s• items.
:1 0ocs tho proposonati•vity. limit accss to donta~iinment suttranes For inspaction?

e lr'hvOlve di assrhiy or a bolltol c_. ,necion which fo~rms • portion-O of th onlainleent
* b•,undary?" "

AS&IE In-se~vice ns poctior ($1) Progam U YES [] NO
s Do~es Ihe proposed ac.tivity eld., delete. or rnrdify an ASME Sectior XI pressure

btj•ndery item oi a nuppmt for an A8SAE Sectfon Xl pressuebouixdary iteim? 1 his
* nCludes s•oftware only' change~s mdl do not physiciliy r•hana the hardware Jlik

ouch, a rc-rating of pressaures Ot eiperrtisrss. iASM et,, on • I ibma Instudo
* ASME (•,asa 1.I ,.3, or •3,1.I treated ac ISI Class 2 or 3 iT2 end T3) campooer•t.

*parts, or app~lrenances such as r~ipe or pressure vessel Walls, valtie bodies anid

ASIJIE ,Section XI Re air 1Replac:enien. Fragan V7YES • NO
:• ro the proposed activity nvolve any mechanical component within the A$• X;I
program /1boundaries• Does the proposed activity add. delete, or modify art ASME
:S•-ictih Xt pressure boueidary lIton' Or a suppedt lor an ASME Soctioti.Xl pr.essure
bounldary iteni (ASME Section Xi item s ircudo ASMLE Class 1, 2, 3, MC, end CC.
ns we.li as I3~1 t frnatd as t51 Ctanss 2 or3 CT2 Ond T3i imp~nnet., parts, or
appurlenaflces arict as pipe or pressut vessel waits. ValVe bodies and parnp
cesings), ______

AS•iS ln-aorvice Testing Program YS L O
• Does the proplOsed activity impact or tnvolve any item (safety rfltaed or noin safely.

retal•ed} that may aff~cI the pedonearioe or testng-of a safety rel~ate pump• wivave?
,* L2os the proposed actity impact the function or functional ci ss~fiisaion of any

p•n•.or vave as stae in h ST mourat?_________

Air Operated Valv~e (AMV) Progiam .' DYES I• NQ
* Doss the proposed actvity impact or involve the ctesign, Operation or teling of
" AOVs?__ __

Burlesd Piping and Tanks (BP&TlTProgram L•rES .*t NO.
" oees mie propsd aobvvty impact or involve any hanges to piping or •atthdic
.. protection of $Ludid Pipian & Comporqiorl? "____

, DoeI•s the proposed activity impac~t or involve any incr'ease in the liK~lihu•ott O( bdtZc
• cid formation or corrosio? ..______

Check Valve Pritgrem ,OJYE~S .]NO

valves? . ......... ... ... ,,
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CoIalt. Redu~tinn U YtS: [4 NO
SC'oe.s the propose ac'iv'ty involve the p Ontiat to •reste coti iooiS th~al eo~d impact

pe•,otne.e dose such as the intiodi.clion (or reintroducton) of ah.,yr~balt cz~irnn
rn~triias.(suoh aisSto~lito gr h~igh •obal, stainless sieiel) into the p~iiar~y syster of
woeS -•ucti as odec nmolishiri9 or advfjnaed. s-uiia.oe rtm~n•.s?-

Ceitirol Room Hablfabi~ity . - YES (•NO
• eDes .the proposed acdivity frnraot or inv(rove chw~ges that affect th• t-emperature Or -

. radtooglc•aI onwvromnrnual cond~ition~s iii the Mvaio Coetri•. Rodin?

•1e•tricalCireuit Breaker, Relay •fid Elettiieal Rqiiipient leatig U• YES 0 ?40
=DOes the proo~sLd activity impa• or rwvoiue ohnges to the functi€.nal tesuihq of

..... circuit brealit;.r reI&•. Or oteccal.equip fIOI _____ ____

Flow• Accelerated Corst~aln 4FAC) P~rogtE]YE ntO
Does the proposed activity• involve any changes (eog : on rati~on, Velocity, thow ~t
rate, pre,•ure, temperatisee. matertia, weld lgc:ation, etc.1 1o piping systemns h'ckide
Ut the FAC Pragtlar 7? _______

Heat Eixchanger Pt~igamn 0] YiEs
o tYs the •0rposed aotivity'irnpac ot involve the design, opewtion' or tbsling of a

SDoes the proposed adlvivty lmpact or invdive any aspect of the storage, use ard
Wsling oftuoa:nt~s'
Does tire p oposej activity invofv,• themiOgraphy?

foe~s th propos•ed acidivity in glye •pipig econLainirng £ntfeated or sr~gnarm Water or

• itot'r Operoted Valve (MOY) P~gra•n. FIF ['E• jNO
o IDoes tha pr'opOSed •ctivit•' iO'paet or lnvolW, tho design, operation or" testing of

Pkrnt Ttwmjat P ne ncew•¢ Program [2] Y•S ]NO
* b fine the prop•Osed eotiviy ibm .a or involvO rlotnitlhemrnipooTn~nce?..

Puewntire •=Mannna• Progrnm L] VES 1 O
0 toe th• pr'oposed act~ivity imipa~l~or invohie .periodic testing or portormance of

.. Does. the n'oposedl activity add, modify Or dele~te any Environment-el
Quait$icatiorn (EQ). maintenance requimrene• or replacemert frequaery to

sites •e~t vessel surveillance nr~aterial testin9 prograrm) for The. Fressui /
.... r1 uf imtCrvs(lune pressre. te•perature. reactor mnaforials)?. -
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PtOR1 • N PO•4E$TS (CONTII~UEDI

* .• Does the pro~o.sed activity impact or involve the design, oper,"ion and lot~s• Of
relief valves. safety valves, vaculum brealcr valves.-or nipjsc?

RPV lttar~teafs Prrgratn (BWR VIP)
Does the proposed activtty impact or involve any chiange to the rmacto inqternals?
tl'hindmudas "software only" ehan~es that do not p's~cal~y cl~ailge tile hardlware

such a$ re~raing of pres.sres or te~mpoiatures.
-D oe* Iho p Dpos•&ec activty impact or involve or rotated doc.tmuna~tio IQ hict&•e

rtautron fluence {er neutrQn fluen~cc calculations 9

lDoes the propoo.edactivity impact .r h-vole or ch~anges to core fow charactestics
* o" core flow charcteristics_?

-[iYES INO

U .YES fINO

I Weld itt Proqram

,. Does the ptropo~sed activity impact or invoive a specal process, sucJh as welding.
.~ b~azir~jbr sOtderin4 ....... .. ........... _

Safety program
SDarts th•e o,•ooose.•d impact or acvtiv~h involve aaraonni~l Dr indusuria, safety?

LiYES []NO

- I- -----
LiYES' t•INO

- Droes the proposed activity impact or involve any ahnges to syistem. eontiguration,
functiomn Or pertorm-dance, eat., for Miui~tenance Rute or either s,•tern•

SDoes die propo}sed activity impact or involve ahy changes fo sys.eii procedures;e.

Tmining Pre~ram f-]YES ,•NO
* Does the proposed activity involve existin;g t raninfl requiremenfs or m a the need

* Does the. propo. sed activit irmpac or in~volve chan~ges to the •imuistor? .____

Fire Protection Program L YEfS :•NO.
• VIl! the proposed.•ctt,,ity be. petfb'msd as "Work at Risk" thus requiring rrtificafion Of
NaiL •ere~mentative at conce,•p~tual desig, phase';

*, 0oe the proposed atcivi~y result ri a change to any exisiinyg o in•stall S new fire
*p'¢.•t,'Oon water su.pply system O•anks., pumps, unde~r•rnnd fire rmain, hlydrants), ftir

su~ppVsi~f- system (water. gaseous), tire alarm or d|ete0~n system?
a, Does the propos• activity tesult in a change to any Axisting fire ban iii, fie barrier

pen~etration seal, or ifsl~tl new •fre ba~r or or fire ba~r~iar panef-atian seals?
D oes the pirbpOed activity re~u•t in- o haria to any in-situ cobiusible loading or

* add i-tw hi-situ comrbusible hmateriols (c.able insulation, thermal insulatio, oil;

* Does the pr~opo activity result in a change to any adminstr~ative coQntrol {of the Fire
Protection Program- Q4FPP te~g, hot werlW, transient comrbu~stIble. impairments, fire
brigbde composition •r tr-aining)?'

* Does the proposd activiy result in a change to any syaterif wF ra'ilnpunint cre'dited in
ibe -tuclom Safety C~apability Assesmernt (,NSCA)7 Reference N1EDC. 11-019.

e Dooi the proposd-activily result• in a change to the Fire Protection Programn (FPP)
as descnibed fri Procedure 023? Also, refer to the Fire Safety Anmlysis calculationi

* fc-r the speciic fire areas affec.ted by the c,-hange.
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ATTACHM•ENT 9o3 IMPACT SCREENInG SumMARY

SHFE'T 7 oF 7

Vire PRA E] YES flNO-
floe3•s tie pi.o.oss• acti|ly rosul in a change that wOidd affect th'• -•RA f'r• rhioded?

Change to a pump,.motor, tan, MOV.
Chat~ge to ,any ca~blte~s Cr cable routiog.
(hange to atqigprono location,
Ct1an•- tO in- t~o •mbtzibks (c.3ble it'$~.iothon, tubrt(.•ntE, ptastkt•).
Change to or addition of ant ig~nition sturo. (trnnsforn•.t qiofor .r etarioM

NIlL D•i9a Review FJ- YES 0 No
• , Is this deAq . rhan§ •t • anew .. structure?.

. r':Že addtihan, rnovation or. alteration d•.lge the occapancy classific~ation of any
patof a NEIll insurd structure9
£ oes the dtesn ehnge inDiove tho additbon at a new NEiL rquired tire protect~iofl

- o~s the. ohan~a .ignifica•ntly add to, reove ow alter an existing NEll' required flt'.
detection or fire protraction system? Fe•r exanip1• this does not inct;ide reloca•tion of
tees thar• 10% of the Flre detectors or s•,appressionl heads/nozles far a slogla systefl
.while still mintaininir code cbtnptieno?

a DoeS the change create an addition to an w•sing NI~Ll insur~ed structure'?
SDoes the Change involve replac ienti of Ihe iroof dec~ing andfor •~vering?
* D-'oe.s the design change affect an inte~ior flinish such that It vwoutc*not repel Ihe

requirenients of the NEL Property Loss;Gontro].s•andards (PLCS}?
Doe•s the d•stgn change add to, renovate or alter the smooing tower liii or suppo.ts?

e Does the~deskgn ohag•, •dd _oil fll~d.•mpenents over 50 gallons oil capacity?
SDoes the change add to env* t t alter oil •tei•tlt sy!es tIre 'barnar or tire 1• .prrk"ect~on1 systems for eil.{iiled Corepon~ents? _
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S"Pr~cess Applicabi Ity Determination ,________

'ATTACH ENT 8.1 __PROCESS NPU{CAaIU•% DET&R N!ATION FORM

I. O VERVIEW PAD Tracking #•" 1120

PAD Rev. #: I

Cha~gelRav. • _2Propoeed AetlVity I Documont: ,EEl 3-041 artdior NEDC I 3-028,

Qescrip•tion of' Proposed Activity: Turbine 8citdim3 Btowot Pa n__eLMetal WalSstm

if. DOCUMENT REVieW

Provide the •'quested ii~form~4Ion for each Iton below.

•.For decuments available electronically:

a. Lis search engiine or documents searched, arid keywords uJsed: FSAIR, T.c~h Spnc.
"Siding" "'H~[ B" '' "flG" "P~nP~I" "Gi•f "Turbine Butcirdig'

Ib. List relevant sections .0i conro,'lled electronic documents reviewed:

CNS USAR Section fl.3.2.2, 'Wi'nd"°
CNS USAR Section :•lI-2.13.1. ".Prnnipaii Glass II StrncOtes".
ONS USAR Section XlI-2,~2.2 "'.urbire Buldig':

CNSB USAR Section XII.2.3,3.2.2. °Tornado Ge*neIated Missies"
CNS USAR Section lV42. "Hpi Eneigy Line Break (I-/L B) Study"

2. Docuents rev~oed manually (hardcopy):

NEDG 03-005, Nev. U thwru 4
NEDC 124012, Rev "I
NEOC 1I1-075.Rev 1

&. For tji~se do•Ueuret that ar• e• r•teviewed either electron•cally or manually, use •e
Seciac questions iwovkle hi Sctions Iii ad IV of Attachent 9..2 of )E•N-•-iO• as
needed. DOcument below the extant ta which the Attachment: 8.2 q•uestions were nseed

lii. PROCE=SS REVIW

Doses the proposed activity affect, invalidate, or render In~corete, OR have the potozntais to aftect,
invalidate, or render incorrect, infoimation containe:d ifl any of t~he following processes? Assoclated
regulations and procedureS_ are identfied with each proc:ess below.

PROCESS (Roguiat~onr I Procedures)

Ra.dwasto, Process Control Program •PCP)
(OPCP.1 .o coriia¢t tihe R~aiation Pro~e~tio'n LepI,)

Rac~datn P ototion / ALARA
(10 .CFR 2{) 9.EN-RP-1 1J bO r contact thie RudiatiOn Pusedio• iDept.)

yE0
..... i [v~s NO RE VIEW RnS1JLTS
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Process Applicability Det.erminatiOn _______

ATTAC•HMENT 9.1 PROC•ss APPLICABILITY DETERMINATION FORM

PROCESS ( julat~os I Pr~cedure) .Y"

Inservctr Thsing Program J10 GFR 50.5a I 3.EN-OC-332) I
I~amnm~nce Rule Prograni {} CIFR •30. EN•D-Ot>20. -2rJ4, .20.5., ~24,oB
.207)

Coeoin~e• Leakag Rat Testisg .IA~pendit J1 Pro~m, (V3 CWR 50 U.'_
,4ppandix .313.40)-.

REVIEW RESULTS

L~J

I f

IFF any tbo, is vhecked ~'!Ye,": THEN contc the approprit depattmnt to ensure that thb Proposed.chage Is ~ccep~able and ddthent he re ult In the REVIEW RESLTS column.,

D)oes the propoed a{itity affects Invafldate, or render hncorrect •. have ihe potentil .to affsct•
• nvalida~e• Or' render inorrect. nfornmation contained i aeny of be following Licensing Basis
lDocument~s)? Assoaiated regulations ande prce.dures are identifled with each Licensing BesiS
Document below..

LICENS|NG BASIS DOCUMENTS i•IRE
CRO9U!atkons I .PioedIurs) ! !,

C+o CFR 50.54a)• 0 O29,4) i

(FH4A)J Appeedlix R $SAR, 0.233 1
01. Cond~ior, 10 CFR 50.48/I0.2941 1

f1O.CFR 50.54[pjI:0 29.4 or contact the •et SeCurtyJ IT tispD.epJ

Sor Opesatirng lmices 04 Teport (cal R.S~drnif isatlo e ( oth) + 103.
50 9NL/-0!29.1, 0-EN.L-1,3)

*T$ Base d(i0~i~FiR 5al~0I or L10,R 0/iNL.l01 / 0.29.1 o -N--0/ 0-jN-
Tec1-1Otl Rouriet aulrRIliilcn JM~ss

.(10 CFR 5~0.• I0.. 0EN-U-i.0 0 2. N.'JO

{0.ENRL72170, V-NLor¶24 .99,) E-I•0 0E-iIt

UpdaFe 7S22Eafetyaonays Re.por-t1 RtpoAR ) tJ 0 ..

(10 CFR.72.4E8 /•, 0 I-ENUtO0, 0-EN.Ii+1 12, 0,29.1)

i1EW RESULTS O}ft OETlON5
APPECTED OR LBDCRff

L
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Process Applicabil~it Detennlnatio)n

A.TTACH ;ENT 9.1 P~ocES APPUCAB}LiTY OLrERMItNA'HON FORiM

acodnew o h eeeu~t~ nce p~cedtite s P~pr nL IR ArFpr c TdueD OR•, LBDR is~

NRC Dhaners(IiFd , g d~ -~eN-ItO oany•~ce diectiord ory t he O -BC .•iydscs o h B

V.t Seciii CFR 50.59 i i FR7.8 wLCAL'

IF Any bop s vec, aed 5@.s, • nsireha EvI aonycve wq ssc~i d reuatoy ecie ar •e perormsed I
accdnc ith th a r efeyreesced procedure.5728 Prep uare n LBQCR per pprocdure o,2Ai attach s t

V. IQCFRne~0.S9 n IDr CFRe 72.48ou APPLICABILITYtin emin vi

E]The NRC has approve=d the proposed activity or ,plortos thereof or an approved license
anlemend in addres~s the propoed activtyj. -Reference the approval documnent:

jU The proposed activi is controlled by orne or more speciflo reguatione.

Exahtples of specific regulations are:

Q uaityt Assurance Program (10 CFR 0 •AppendlxiB)

SFire Pratection (operating i~cense c•nltin)

See NEI 98-07 Section 4.1 fOr additional guidanc on'specifc reuttione.

Reference the controfling specific regulatlon(4•

•F. •the entire propoesed activity cain be dispositioned by the criteria In SectionV., • proceed to
Section VI! and provide basis for conclusion In Section VI1.A.

:Olherwise, contilnue to Section Vi to perfrm a 541.69 andlor 72.48 Screening, or perform a 50.50•
and/or 72,8 Evaluation in accordance with D-EN-LU-101 andlor0-EN-LHI-f2.

•' _2• _ .i,•T i•',• .... • ... . T• ....... • =•'•2.



• ' Ptaces8 AppticabtlityDeterlnaitn t"

ATTACHMENT.9.1 -PROCESS APPLICA8ILITY DETERM.INATION FORM

VI. 50.59.1 72M.4 SCRE~N1IG fR VEW

VIA 5Q.:59i72.48 SCREENING (Ch"e¢k the appropriate boxes.)

IThe proposed ctivity meet all of th. foltkvwing hie~ria regardin design function:

* D oes-not ad •~ afc the. design f,.ctin of arn SSC as described in the USAR• AND

i Does not adVerg• affect1 a method of perforing or controllin a. design unctnon el an SSU, •s d•sarlod in

i the uJsAR AN.

' Dons not -advorsely affc • ehod of evaIhmtin thatt tlemnstrates intended. design function(s) of en SSC
t wit| e ccorplished as described, in the USAR; ANDW

So floes• not Involve a test or etxpe~'iment not de~enbed in the USAR.

[I] TFhe proposed activity dos not involve uc¢tur, systiims, or components controlled by 10 CFR 5059

10 CPR 72.4• Sc~reein critria are et. fiO) CFR 72.48(cXlIJ (App~icabI¢ to sites with a~n I•FS.I)

SThe pr'oposed activity meetal.of the following cmtema. r•ardirg design function:

SDoeS not. dvrsl a •ette design function of •ii S$C as des~ribed In• thd OSAR;

i Does• not adversely a.fect a metho of performintlg or controlling. a r~iegn function of arm SS as descrbed in

t. o Does not adversely affect a m~ethod of e~valuatron that demnonstrates nt~ended design firiction(8) of en SSC
• WtUl [r accommpishedas described in the CSAR; A•

S Does not invoive a tea or uzperi~rnnI• eel'describe In tile C8A•R

i • The proposed acivit~y does not involve *~uctures, systems, or components contrlled by 10 .CFR 72lAB.

IF eithe'of the 50,59 or 72,48 Screening criterla are met I complete VL•B below •s u•ptpr~iate
and p~ocsed to Section VIL

WL the proposed actJvtty does not meet the appioble c riteria, THN perforwi a 50,59 or fl.45
Evaluatiomi in accrance with 0-E•N-L~I-• or 0-EN-U-I- 12,.as..appropriate, attac.h a c-ay .ofth
SEvaluatio0n t•o this forms and lproceed t Section VII.

iF t he activity doe not involve systems, structures, or compon~ents cOnt•,el• by 1•0 CFR 60.59 or
by 10 CPR 72.48 T•~ a 50,59 or 72.48 Screen~ing is-not requed, es appropriate, aid[ proced to
sect~n Vii,
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. .. . Process Applicabil ty. Dc ermiWatio•

ATTACHMEfIT SIt PRGESS, APPLICABIUTlY DE--TE.R IfINA"Ot• FORM

VLB BASIS

Pro icIe a ¢cicr. concise basin for deterrisniig the propoed •fetiv{ty •iay be reonned .nut sutch that a
• it-•:party roviewer can reach •the sanie conclusioas.. Rofr to NEt 90-e Section 4.2 for guidance
Provide supportlng dagrnentati ri o re erencs an apptopriate.•

,÷ Does no0t adV~y~~Wff2_. •the design function o•f an S-SC_ s des~cribed in the8 USAR: AND.

The siding (such as: panels, girtsi, sub-•IMs, sag rod•s and conneclionsi is co~sidteted as an arc ~ieciurai
•cormponent and rs nat craditee as a s~uwural SSC fut Ut~e desi~ii of the Turbine. Generains Buitd'm9 (TGD)
•teperstructuie (Note: the siding ofiy trans.fers load to th• TGI3 Si'!poNshUcture GCC. The HEL 6 Event has the-
pot.entint to. g~nerae dedris and/or rnssiles', h'id. will be rniniiniz~ed bythe •n rod arnd attachmnent to t~h~ ,oot truss
and girds. In addilion. th~e Reactor B~uilding Tornado Event foi missiles impact (Ref .CNS USAR Sectiori Xii-
2..3.3.2.2) envelops this siding system missile type.

o toes not _a_.v__se ._ypfcg a method o~f Ferforating or con~troltin~q a design fun~ction of an SSC as desciub-ed in tLhe

There are no chanrjesto any procedur, or any other riocuneo.•le as ,3 ;esult ol this assessrrsooi EE13-041q .Revue<Q'°'
.Rev. ,• •*ndor Catculatbon NED)O13-O2 ,hA:>ev--O determines the ntaxomum .nterhnl pressdre at which the TGB V"
.siding can be tnaintained. Therefore. there are no adverse e~f~etts on US•AR- des€fbed 550 des~gn finctionl
'pedrtomaflCe or o>ntral.

DOe•. n•ot •yXrety.,{afel e mehod of evahualia,,n that dernonstr~es iibkmnded design f rctioi~s) of arn $50 will ~
.accomplished as descd'bed: in the USAR; .AND_

This assesment of the TGB niding(s) capability to realist an ir~ternat pressurie does niot impac et, aher t•i des•ign
bases for the structure or safety analyses tbr the HELB. The JIELS analyses' bounding peak- end ternpe-ati~re.
curves will not bc altered and/or caged. by this assessment. 1-Iwever. lhis evaluationt des demonstrate t:he
cone apjproach end/or methorotay and values used to arrive~at t~he FSAR Amendment 25 (Re[f C.NS USAR
Section 1V.!2, "Hegh e•nergy Line /3,eak (FIELB) Shudy"; 77Q1) haunding vtalue lor the TGB. limiting intern~I
pie~snre rcapacity as being conservative.

Does not iflyolve a lest or axpauimont riot described in the USAR.

No UJSA -esotibed tests or experiments are involved in the evatuatioin of the TGB sidting system internat

.pessure c~apaty.

This EE 13-041 and subsequent supporting analysis NEDC l3028 is an passessment of th~e archite~ture sdidng's
strcture, system an•d/or components @SSC).to determirte the weak link and subsequently {he-max~murn internal
pressure that oan be maintaine=d an• a result of" a High Energy Line.Break Event. This assessment dos not.
cssango ahe Designl Basis of th~e TCB atid therefore has no impact en the dosign 'reqWiremen•s for dues Clas's 11.
structure as definedinri the iJSAR. However, This evalr~tion of nloressivr' coilapse of the TOB architectural
siding syntem. .consisting of the• guir and coniections, dowrnnts the co~de rnethedJology and ir•Jt values to
detive an internal pressure uataue of 0.5 psid as reported in the FSAR Amendment 25. In addition, the analysis
alsode,i •eas&e Idntfies this system's in-,o, Jpress•re-aom en-os.O-.- t-u~l-yieJ-ef IA
zle__a._e io__ne!S 1_omritano sou•TGB wall wihen f/ic FSAR def /jouie is Presenlt in Ih TGB



Proceas Applicability Determination

ATTACHMEN~T 9,1 PROCESS APPLICABILITY OE*TrER NATION FOR'M

Vii. REGULATORY REVIN SUMf•ARV

VU.A GENERAL REfI•EWUCOMME•T$ (Provide p entiro {vie%7 detals and basis For com~cluslons if not,

VIL.B cONCLUSIONS

1. iS • chahgo .o an LBD being Initiated?
)fYes,"- THE enter the apppriate change control procaas and include
thsfor'm with the change pa•Jag.

2. is a 10 CFR 50,59 Evaluation requirel?

10Q1 and-attach a cOpy to the. change activity.

3. Is a 10 CFR 72.48 •valuetion reuired?

11 2' and attch. a copy to the change activ3ty.

4. Are any' oher reulatory. reviews requii'ed?
['Ys, THENI I specify the review(s) reqired, below, complet the revlew,

aind attach a op~y of th r'eview result(s) to this PAD.

Review(s) required prior t!PAD cemp~etion: NIA

Elves

E~ f~o

1~] Yes

~No

t:i No

....... SGAUE - / 7

.801P,,,R1  (I

Relviewer': ;'•••"f., ... , ,1-, i- /F 1, .. •!;,

92&l..

Pr~e~dure __________

.Owner: Name (print) I Signature) Departm•ent I Dkate

Upon completion, f'orward this PAD form to the appropriate organi•,ation ror record storage. If thPAD form is
.part of a proess, that requi~es tr•aml~tta! of documentation, includin~g PAD forms,. Ici- record etorage, then
thu. PAO luim need ~not be forwarded separately.

SSignatures, may :be oblained via manual methodls (e.g., lnlk signature) or telecommniunication.

L



ATTACHMENT 9.1 ______E___DI• N VI,•CAIION .COVhR P~A(E

DESfGt• VERIFICATI•ON COVER. PAGE
:Document NO. EE 13;041 Revisio No I.Pg 10

Title;. Turbine Building Blowout Panels / Metal Wall System

I] Qualtdy Related

•DV Method: II Design Review I-] Alternate. Calculation Li•J Qualification. Testing

VER!FICATION REQUIRED"

"Eh__-_

DISCIPLINE .VERICI1N COMPLETE AII•[',.-D.....•COMMENTrS RESOLVED (DV pnint, sign, end

Mechanical

Instrument end Control ..

Civil/Structural Matthew Nienaber . .. .

_____________. ___________________._______ "t ..

.DVus)n " Pay/ 2LDe.ftl Coet Hav Been Resolved{
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___ NUCL~A~ QUA I~ATr.0 3-EN-DO-I 34 REV.. ~C2MAt4AGEWIENT -~_____ --

~AANUAL - Ver~f~t~atio41ft~OI~4MATIONAL W~r PAGE 23 OF 27
_____ I-. -~

ATlAt".HMIET 9.6 DESIGN VERIFICATION CHECKLIST

IDENTiF ICATItON: . DISCIPtINE:

gocuinen• •ritlc: Turbind Building Blowout Panels / Metal WatU Syste • CiviI1.StuihFIr.

SDoe. No.: EE 1$04i Rev2 • QA Cat. R 1OI(•C

iVerifier: pri) ... Sign Dat EJN•clear

M~anager autI~orittien :lt•
for supenvis.or perfornming

Prit Sign: .. t..______

METHOD OF VERIFICATION:

Design• Review x A~ttmaine Ca~lculations E] ouaification t-est U:

The following 'basic questions are addressed as applicable, during the .perflrmance of a.ny desigi verefi~ation.
•,NSI .W45.2.li1t-i974]

•NOTE The reviewer can use the "Commerots/Contenuetioni sheet" atibe end [or enterin~g any
cornrentlresolutivn along with tt.. appropriate question number, Adlditinal itern• with new queeliop
numbers can also be entered.

t - Design Inputs - Were the inputs oorfal~y seleclted and iv rpor,•t~d into Thc das~gn?

(Design inputs include design bases, plant opertonalcodtnariotns, perlbrmnance requirements,
regulatory rerquirmffents and commitments, codes, stantdards, field data, _etc. All information
usec as design inprits should have b0ear reviewed and approved I0y the responsible design
organ zat ran, as applicable,

All in puts need to beretrievable or excerpts of documents used should be attached.
Exatnples may include Matral• Test Reports (CMT.Rs), verified AsBuilts, a~pprved
procedures, approved drawing~s, publicatiofls, etc.. ®" 2

See site specific desigtn input procedu~res for guidance in adentifyirn9 inputs.)
Y'es [•No El , N/A [ii

2,. Assumrrptions - Are ae.sumptions 0eC96$Sr to perfornm the design activity adequately desic~rihed :and
reasonable? Where necessary. •re assuflptios ideloti~ied for Siii ib"eueni re -enflfcatinn when the detailed
activitis are completed?
Yes[] No El N/A,[-l]

O- uality Assurance - Are the appropriate quality and quality assurance requirements Spe~cilied.?
YesJ• NoE [] , AU:



AttACH ENT 9;6 DEssG4 NVERl|tCAT•O CHEcKLIST

Sheth2 of 4

4. Codes, .Standards and Reguiatory Re •iremernis - Are •th• ;pplicable •,odes, Standards m~u eg~ltory
requirements. mnci i.ding issue and eddenia properly identified and are their renuirernents for design met?
Yes [• NO l] N/A [

5. Construction and Operating Experience -Have appiicable construction and operating experdence
b~eei considered9
YesLJ No [] N/A LI

6. interfaces - Have the :desigpa •nerflt'fae requirements been satisfied and documenited?
Ye L] No [] NIA []

7. Methods - Was an appropriate design or anslytical (Icr calctkAtions) method.Used?
Yes [H No t] N/A [II

8. Design Outputs - is the output reasonable compared tO the inpuits7
Yes I' No. [i N/A C]

g. Ptaits. Equipment and Proces~3es,- Are the specified parts, equlpment, and processes suitable for the
required, application?.

Ye LI No [] N/A m

10. Materials Compatibifity/ Are the specified materials compatible with each oth~er and the design
environmental conditionts to which the mate jal .will be e~posed'9
YesL1] No ] N/Am

11. M~arnteflan¢e requirements - Have adequate mai.itena i~ce fealUjrs a~d ¢equirements been specified?
'Yes LJ No [] N/A 1[]

'12. Accessibility foir Mainternane - Are accessibility and other design •provisions adeqaLee to
peiformance of needed maintenance and repair?

13. Accessibility kor In-service lnsp~ction - Ha8 iadequate accessibility b~een provided to perfvrm. the in.-
serviae inspection expected to be required during the plant tife? DOe this design providte sdequa~e
access to other components thatrquire inasPrvio?. inspactiai and Lesting'?
Yes [l No El. N/A1

f 4. -Radiat~en exposure -Has thne design properly considered radiation exposu~re to the publii arnd ptlat
personnei .oinclude review of USAR Section XII,-Subsection. 3O,t0,or affects to plant radiatiOn zones.
during operation and shl~tdown conditions.
Y(es-L N]ro E] N/A

15. Acc.eptanCe Criteria - Are the .acceptance criteria incorporated in the .design docunments sufficient to
atleow veJ-ficalion .that designl requirements have been. satisfactorily acc-omplished?
Yes L• No li N/A L-]
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ATTACH•AEt4r 9,B DESIGN V•ERIPICAT UJN CHt•cKI.I 1

Shseot3.oi 4

16. rest, Requirements - I ave adequat.e tpre-operatioiil! and, subsequent periodic te~st~requrtesefnts
•beer app~ropriately specified?

a. Are air operated coinponents thi hatirae b~een added .o. affected by this chan•ge, t:ested for fail
•positieon on• loss of air. or loss of eletrical power?

b. is adequate qualification test~ing specilied for rnew or unproven equipment designs?
Ye•I] Nol N/! A-[] . .

1 7. Harndling, Storage, Cteaniin• anc $hipping -• Are 'adequate handling, stcr•,e. cteanin.j arnd •hippirng
roquirernents specd~ied?

18. Identlificetion Recqui'r~ents - Are ade~ate identification requirements specified?
v•L3 ' Noi:3 .N.,A. "

10. Records and IDoourmentation -. Are requireme~nts for record~preparat.ion, review. •pp~oval, retention,
etc.. adequately specified? Are all documents prepared in a c~lear iegble mtnnner suitable for miCrOflliriop
and/or other docuriin~ation slora•e methold? Ilave all impelcted d•_cUnenits been idenlified for update w
n]ece~ssay?
YfesWJ No[]J N./A ]

20. Software Quality Assurance--For a calculation that Utii~zed software applications (e~g.. GOTHIC,
MAAP), was it properly v, erfied and Validated in accerdarie With 1 .SQA?
This in an 11 1..S.A fasl However, per 3-ENS-t)C426, for exempt software.-was it verified in the
calculation?
Vesi [.Nojil NIA •

21. Has adverse impact on peripheral components and systems, outside the boundary of the do~cument
be ingyerified, been considered?
Yes ] :NoL N. JAU

Z2. Are the latest applicable revisiors (indluding pending .data)of design document~s utilized? .©'
Yes •. NO [] Nj I -

23. Has this design adequately considered hazards Such as mis.siles. jet impinglement, etc.'?
Yesf Ne •Oll. N/A s

24. H-as the design adequately consideredl seismic requlremenls, barge inmpact, ano Mark I1otadings as
appropriate?
'Yas Li NO l N!AN

,25. :If this ch~ngc• involvos a modification to a contlaininent isolation baund~ry or ,unction, have the:
following documents been c, hecked for possible impact?

a...USAR "Table V-2-2
b. USAR Sectin V

Yesfl No.l_] N/AN[



ATI-AUHMSF-NT 9.• DESIGN VERIFlcATtorN CHECKLIST

26. H-as this iesign adectuately addressed internal flooding vulnerability?
a. Does the configuratio~n change increase potential for internal flooding?
.b. Does the confiquration change reduce capability to so~ate or cope with fi ooding?
c: D~oes~ the design locate Essential equiprrrnt ,where it would be susceptible to ilooding'?

27. Has the design adequately considered CNS Coimputer System interfaces (PMJS, Annunciator,.
Security, Simulator)?
Yes IL] Nofj: NIA •]

2B. H-as tihe design adequaraly addIressed its impact o~n ONS Emergency Operating P~rocedures and the
Etnergericy Procedur'e Guidelines?
.Yes [11 No L-- N/A El

20.L For lectri~cal arid lAG chatnges, the re~uits of the point-to-point anatysis indicate the design satisties
th~e stecifled design requiremente and fully sstisFiea applicable topics lt•ted on this aflachment•'
Yo_] Nof N/A []

30. Do all drawing~s affected b~y the modificationl have DIR versions ci~ated end the lnferrne'jon, is
properly docurmented?©@'
Yas i] No El NIA []

31. If applicable, has• th ClassifiCation Evalkjatipn .(CE) b~en reviewed for t;ompleteness and technica'l
a~ccuracy with regard to the Structure, System, or Compo~nent (SSC) design licensing requirernants?

a. Are ait question responses and required' infotmnation correct wit~i regard to. the design basis'?
ti. Is jitstification to each Equipment Application Data S•heet YES/NO anitier documnted on-

Ihe Equipment Application Analysis Sheet a•.n is it cornpreb~r~sive and •ensib•?
c. Are all CE equipment applications properiy classified?

YesL [_ No [J NIA []

32. 0u1 this IDV include a review of all catlculations affected and/or implemented by The package?
Yes[Fi No [] NIAfl]

33, Did this IOV review all SAP Notific~ations written for document changes t0 ensure con rsistency With the

Yes [] Nof•'I] N;Al

34. Have alt CNS COmputer suppori and other considerations: been adequately addressed?
Yes EI No117 NlA •-

35. .Have all design and conffgurati•on d~curiente which were required to be created or revised as a resd~I
Of thiS activity been reviewed?
YeSr•- Not]• N/A II]
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