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SHEAR LUG EVALUATION PERTIGM (07 74 )

/ " -
GEOMETAY INPUT  FEF. 35 )
- 18.000 in Ro = 9.000 in

51 - 0.8750 in fr = 8.813 in

L = 1.500 in e = 0.875 in

a2 = 2,000 in b e 0.875 in

KL = 36 (Filet Weld) Le = 0.750 in

Log (w) = 0.25 in ld = 1.000 in

MATERIALS PROPEATIES

Sy = 326800 psi

Bh = 15000 psi

8¢ = 15000 p‘l |
Sa = 22500 psi NOMENCLATURE DIAGRAM

%% LOADS # PIPE STRESSES (bs & psi)

MEEQUATION =~ Eq.8 ' EqoB ' EqoC Eq 90 | Menge*

NOMENCLATURE bw U avee eveLe LEVRLD | M Renge
W K| 0l 0 0 0 0 e |

Q1 0l 0 0 0 0 e
@2 (Aoperinim -2 2678 2679 | 2921 | 2921 327 SAATAT ;:]
| 'Tlf- SZK .78’ 2005 2180 2191 2191 246 2
| {MN ; 0 0 Q! 0 0 A TR |
T ' 0] 0 0] 0 0l 0 s eom
f MT!%E 0 0 0 0 0 0 e

NOMENCLATURE WaZ  (MaeMvYZ Mo+ Moy (MadMEZ ML NA | POwa Pdgre:
| PIPE STRESS /& 77 67 1956 3442 42 2198 | 4264 1850]
MT(bar) = Greater of { MT/[(Lo)(La)®)(1 + (Lesld))] . MT/[(08 + 0 OS(La/Le))(le)?(Le)] )

zﬁ\mzo-(;”;t ._’3/’6

LIMITATIONS

Gamma w it « 235 s 50 0K S NQ FRICTIoN FoRCE.
Beta! =L1)r o 0.088 <05 oK

Bota?2 =12/t = 0113 <05 oK * Range : .?./’/?ff't”(zu.sﬂ ")
Beta 1 x Beta 2 = 0.010 $ 0075 oK RATE B
| = S00(25.095¢ .173)
ATTACHMENT PRQPERTIES % "

N o= a2 - 3.000 irs = 327 15S
| ZL = (L2 = 1.000 in®
CIN = () (L1 (L2 = 0.75C in®

\evigion 2 Page &
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ADDENDUM 1

M=1611-32

SHEAR LUGC EVALUATION PER T1-034 (cont)

STRESS INDICES
CT = 7.84 [(Gamma) ~ 1.64] (Beta 1) (Beta 2) [(Nu)~1.54) 2 1.0
- CL = 051 [(Gamma) ~1,74] (Beta 1) (Beta 2)? (Nu) ~4.74] 2 1.0
- CN = 0.76 ((Gamma) ~ 1.90] (Beta 1) (Beta 2) [(Nu) ~340] 2 1.0

Nu = ~[X1cos(Theta) + Y1 sin(Theta) | — (1/A0) [ X1 sin(Theta) ~ V1 cos(Theta) )2
X1 = Xo + log (Beta 1)
Y = Yo + log (Bein 2)

SNL** = (CT)(W**)/AL + (CL)(ML**)/Z)L + (CN)(MN**)/ZIN +

+ MT(bar) (Eq8.1.3-1)

llndu__ﬁ Ao | wi Xo | lg_h X‘ll Y1 Nu

L 22! 40| .00/ 0.05 -1.07 ~0.90 1.395 |

{ CL 20 50 ~0.45 -0.53 -1%2 ~1.50 2.102 |
CN 18 4! <075 -0.60 ~1.82 ~1.58 2.387 |

CT = 21.8

ClL = 4.59

CN = 4,05

BT =(23)CT = 14.557

BL =(23)CL = 306

BN = (2/3)CN = 8232

|

LQCAL STRESSES

SML = (BNW)AL  + BLMML/ZL + BNMNZN + QI201)La + Q22(L2)(b)

::L = CNW/AL + CLMLTZL + (CNYMN*/ZIN + QI*2(L1)(La) + Q2°2(L2)(Lb) + MT(bar) (Eq 3.1.8-2)
L -KL(SNL)

(Eq81.3-9)

Q1*/2(L1)(La) + Q2**/8(L2)(Lb) + MT**(ban (Eq 8.1.8-4)
2

iggugeguxrpn __Eg® | EqoB £9.9C _  Ea90 | Range' ' Peakt* |
ML | 9702 10451 10802 10602 e

SNL e nseeacT O S pehie A 1808 |-iiod- s

SPL i 5638 »

SNL** povse Wodv | 13958

{evision 2 Page 9
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NUTECH ENGINEERS

Preject  QUAD CITIES NUCLEAR POWER STATION UNIT 1

Qo18

File No. 28.0201.1111-31

Owner  COMMONWEALTH EDISON COMPANY ADDENDUM 1
lisnt COMMONWEALTH EDISON COMPANY M=~1611-32
. T o /
 MODIFIER CODE EQUATIONS
' EQ. (8
{ POo/at + MA'/Z + SML 14433 10 Sy = 32800psi OK (Eq31.8-5)
. EQ. (98)
| PmDo/at + (MA' + MB)/Z + SML 14256 512 Sy = 30380 psi OK (Eq3.1.3-6)
. EQ (8C)
: PmDo/dt + (MA + MB)/Z + SML 15894 =15 Sy = 46200 psi QK (Eq3.1.3-6)
| EQ. (9D)
PmDo/4t + (MA + MB)/Z + SML 15894 20 Sy = 65600 psi OK (Eqa1.3-6)
EC (10)
MC'/Z + SPL2 5616 = Sa - 22500 pu'xl (Eq31.8-7
[ EQ. (11) ! oK
PDo/4t + (MA'+MCY/2 + SML + SPL2 20048 = Sh+Sa = 37800 psi . (Eq3.1.8-8)
| ADDITIONAL EQUATIONS
SNL** 13958 <20 Sy = 85600 psi CK (Eq31.3-9)
Qiee/2(L1)(La) + Q2°*/2(L2 (Lb) +
MT**(bar) = 3895 5 1.0 Sy = 32800 psi OK (EQ3.1.3-10)
Additionally, since the attachnment is connected with a fillet weld, the fillet weld must be qualfied.
WELD PROPERTIES
Aw = 2Q2L2)(w)(707) = 0.707 Im?
Iwl = (1/3)(2L2)*(W)(707) = 0.236 in?
Zwn = (2L1)2L2)(W)(.707) = 0.830 in? J o= (1/8)(2L1)] 3(2L.2)2 + (2L1)?2] = 36 in
M - (JC)wm(. 707 = 0.504 in? Cw= [(L)+ (L2]" 102 = 1285 in
. Therefore, the weld is checked by the faliowing two equations
WAW + ML**/Zwi + MN**2wn +
2001 + Q2*%) JAw + MT**2ut = 17560 20 Sy = €5600 psi OK (Eq31.3-11)
{(WE/AW)? + 4[(Q1** + Q2**)/AW +
| MT**/Zuwt]*} ~ 12 = 8263 1.0 Sy = 32800 psi OK (Eq31.9-12)
!
| e LTHE SHEAR LG 18 QUALIFIED AS PER 11-034; ALL EQUATIONS PASS
{
levision 2 | Page fe)
?Pnpndmmu KM Thakksd) 3-9-92 ot | 6

(Cheoked By/Date /L6 olud J-L 170




04/08/88 12:33 708 775 4505 VECTRA

PACIFIC NUCLEAR

ENGINEERING SERVICES GROUP
b2
PROJECT QUAD CITIES NUCLEAR POWER STATION | FILENO. 2% 2201 "1il-

@Qois

3
OWNER COMMONWEALTH EDISON COMPANY cote” g easi. 11173
CLIENT COMMONWEALTH EDISON COMPANY ANPENDUM - |
— e s : - T REF.
-NO.
REVI SED REM*T i On S AT AJMiUIAky STEGL FommEcl unS -
OW ML AEE STelL FRer PPl SUPPORT M. 1éti= 3 -
=L |
THE PURPISE 06  7HIS <ACULAT O 5 TO @ATAIS B i
A -
REViIsSED REAT Gds dad /N PLACE STEFL A7 AuwILIARY |
]
4jﬂ'£&. O a t‘fc":" 0;./; L homM PIPE SUPPORT M. 1bti-32 N5 o _]
RESVESTILD nER £ L L LETPER WNO A-1755 DATED '/-O&J'JJ—-—- !
: o -l
Fler ¢ AN PETREPOULAS aF & B L TO AR L wiAdenoq .
-
OF PALIFIE MNULLEAR ./gv;.‘w. ,g’ REE 3 B). o & A 3%
. " S—
IN QROER T caOnSIDER TORS AnJ AL ST)FFNLCSIES wh !
o e o - s - . — - . R
Ex sTiNG In PLPIE cTecL Tt L i ACL cTEEL 16 MODLLLLD i
ABals Wi ™ MYniiMEY (TLEL FOk GTATEIDL A~™9%'5  prg R L BB
) (g_ﬁ --(.’;;~ _‘gsp;__ raee _‘fp"f{‘ Mo0LL ), TR Loesl ;.Ltvm'_uz "‘t
$ sEEWLETTED . ALl FLER/ ALE i PLAE S TELL CAONNEeT ans | -—:
AL oLl LLLDd As PIN END doNNEdOmS se € 45 TSTR JOL = —_,
e B
H
ComPUTER  RUN DT o9¥TI. 93/223.112%7 CATTAGES A S | Q
ok I P JT 2 ourPur, - ,‘~PW pate £ [/Mvﬂrl;-/ ac =5y —j
_AAts g RESULTS RReN  ME  AVUTPUT  ARE g L seriewiede | T
PALTA
REVISION 3 e
PAGE
PREPARED BY/DATE | 4o, 239 o
CHECKED BY/DATE |#2//2-30 A3 oF




04/08/88 12:04 708 778 4698 VECTRA @go17

PACIFIC NUCLEAR
ENGINEERING SERVICES GROUP

"
PROJECT QUAD CITIES NUCLEAR POWER STATION | g LENO. 2%- oxel. 1itt. 31
OWNER COMMONWEALTH EDISON COMPANY came ¥ 240200 t111- 3
- T T T T REF.
NO.
PROPERTIES
T MEMBERs . 6~ 1~k (seE pacE 100) T T T T I
2¢C ax 67 Yok To /3 ALK _.;‘/,‘/2" GAP i .‘
- Y . Axz Ay:Ag + 2%1.97 = ';;94, - 0y
wl., Te ¢ 2R74% < &4 9% ot g i :
Al 2 S
| Ty :(1x0479) +{1 x 19700 4¥utore)™ s |7 T
..... e "/‘” o T ;_-2,..52 ;‘J" ) ST -
R
Ix - 2 %006 2 012 /.J" .
&6 <
Sy = e - s
PRSRERENCTRR RS . - .Y_" (";*0151 2 7%‘* ~.,- B : JESTpRrS [ —
o 3 waadn B > g
Sg - '_‘%.:S!_ ~ & A
MEMDBERS 3 W/ le»3)
. — —— > s ctims . . . . . - - S — - .——ﬁ —— - ——
3,00 L 'LxiB 1 35
L, 6§ W 12463
1§~ g W %36
ol o
7 o [
REVISION PAGE ! i?
PREPARED BY/DATE |44, 4)-7 v
CHECKED BY/DATE |H9//2-3-93 T OF




04/08/96 12:82 €708 778 4898 VECTRA Qoo2

PACIFIC NUCLEAR
ENGINEERING SERVICES GROUP

P2l
PROJECT QUAD CITIES NUCLEAR POWER STATION | puenNO. 2%. c2el. Mt - 3

OWNER COMMONWEALTH EDISON COMPANY eme X1 240200, 1111 3¢
CLIENT COMMONWEALTH EDISON COMPANY AODENSDVA]

— ; T ——T1REF

NO.

PROPIRTIES

-

MEMBERS - G~9, 11~ 1k Csee pacE 16B)

2C 6567 Ak To sAw 1% sap

———— ’ Axz Ay:-Ag = 2X1.97 = 3.9 " 13
% Tg € 28749 4 9% " ity Gl
28 :
o 2 , b
A
Iy :(ano 47>)+(z 137 %(c 4ELr078) & ~
R ’|‘./2" “ s ¥ W :
e :
Ix » 2 ®o-06 = o012 1 o
52 LI .3
DRpp——— - SY (' ’5¢075) 2 76" N - SNPGRS, - p——
) 144 9¥ & 'Ji : s] - ot
53 - __{.;— % 1} :

REMAERS L3 _ = i0eh) |
!

- ————— — - - - -

PREPARED BY/DATE |44, 3 7 or 16
CHECKED BY, DATE MWP/i2-0-93




04/09/98 12:52 708 778 4508 VECTRA @003
PACIFIC NUCLEAR
ENGINEERING SERVICES GROUP
#
PROJECT QUAD CITIES NUCLEAR POWER STATION /| FILENO. 2% 2 2@l [lit=3]
OWNER COMMONWEALTH EDISON COMPANY coe ¥ 29 0200 V-
CLIENT COMMONWEALTH EDISON COMPANY ADDEND YA -1
B s o o — e e g o, e e ] ~REE
-NO.
Lo ADS :
B PIPING Lomaps AT Joints i), & 7.(SEE NEXT PAGE)|
 UPSET 240+ 53 = 29337 f sEe PAGL Y |
FAJLTED * 29%U2¢ 6% = 277$’ -_ ; -:
LoAps £ RaM 3y Reps FeR campuTS AT Jowms 89,213|
¢1a? upskT L raviren (fcfe racE &) . —
o
REVISION 3 PAGE o0&
PREPARED BY/DATE [ ,.13-7) O]
CHECKED BY/DATE Ho@ /%-30-77 o




04,0888 12:82 705 778 4595 VECTRA Qood

PACIFIC NUCLEAR
ENGINEERING SERVICES GROUP

1
PROJECT QUAD CITIES NUCLEAR POWER STATION | FILENO. 28 ciel. illl- 3l
OWNER COMMONWEALTH EDISON COMPANY cate ¥ g o6 111 3
CLIENT COMMONWEALTH EDISON COMPANY ADDIN D UM |

. r—~—

T T TTTTTITREF.

' O]
")
— — —— - ’_‘-_'-’
~™
e o - o
L S
R ™ 3
..~ } o~

® __“.-‘-’;j-_- A

02k | 5-37%
— NI p———" _ - = p————— - e od : " o R ——.
PLATFORM £t S%o-1/¢
-v“/‘s i« :.irvv'f."
O TOINT ~NO - - .
°. o= Dl i o
(1 mempes ~ e da 4
MEMMBERS : 43, [I~1k, 2€¢5267 PIB wimn (/" cap I
C30e, WolandBs | W ox33 . 45 W iLR53 W BRI
- L 15~ % L) 1K x36 T T T
LRERT: () S4L  DRe. B 7%, REV- G AT Tt B
e f2) PPE  SUPPORT pRé _mie  M-1611-32, REV-B _ i 35
REVIS! ; b
VISION
PAGE 0P

PREPARED BY/DATE |14 3. i3-®
CHECKED BY/DATE |/F/12-3093 B i




04/08/88 12:8%) 708 778 4598 VECTRA Qoos

PACIFIC NUCLEAR

ENGINEERING SERVICES GROUP
PROJECT __QUAD CITIES NUCLEAR POWER STAT|ON-"’I FILENOQ. 2% c390i. /1] =3!

OWNER COMMONWEALTH EDISON COMPANY cAwe M aq0a0i 113
CLIENT  COMMONWEALTH EDISON COMPANY POOEN Do - |
——— T e
NO.

REVIEW @F LTETRUD CvTPUr

STRESSES ind AJwirt ARy STeEc L MEMARAS £~9 & “-414.,)

MAR AV ottt 2 E»JJ‘;: LorED sr!fsi- m/ﬂ-t AnvE E16HT
- . . ﬁ' . . o 7 .-
MEANLRS 15 685 ( PEAner & . sge¢ PACE A 1o ATTALH ax

_@L;oﬁ_ LE STAFIS N kS Fet .‘.-"""‘J.’f‘f‘:s__. Nel A

I2owex €% CEehmMvLA 8.7 REF.1y)

4 1“/“.’
ShHs |, ¢ = 29 7%, -‘/N" #:23% ioe cSré ] °
ALtowan g STRESS ‘thogj ¢ HBMNELS NITH Sy g 32.‘7 1 X
EYTTE. 1 ¥

——

F »
4375 2.8 B4

- RS ~ s ——"ry
IR D ¥ > &% , oK S (S
AN e LMy STRE 4 CErL toprD) N T™E R
e e e e e P4 s < B i s e a1 18 J e mem— w——
MOy LA S 15 ok 4 &l AT  MEABER <&
Bliaw/Ma Lo L AR £TAYS o Qv S 2 Woe

—— —

A‘y,_vi_rqa.r STELL crarCLs ' ARE « k& 2 S
—- e ﬂ; - o
REVISION 3 et sl
PREPARED BY/DATE |4 4.0-7> "-——-
CHECKED BY/DATE fOf/12-3043 O s




04/00/86  12:84 D708 775 4508 VECTRA

PACIFIC NUCLEAR
ENGINEERING SERVICES GROUP

4
PROJECT QUAD CITIES NUCLEAR POWER STATION ! ELEND. 27 c2ol. 1111 - 3
OWNER COMMONWEALTH EDISON COMPANY
CLIENT COMMONWEALTH EDISON COMPANY

@oos

cote? 2w e2si. 1011- B

B (Pt )

“REF,
NO.

CHFed

NELD NG

- ra

AUN LI SR A

SYCLF1t

- ) T nd

7L Aef

$v€ %l

1T

Evmu

WELDS

/e~

PTIO oW

oF
FPLPL

AU
5TE

PAGL )

© WELD

‘Lfﬂ)‘ﬁ(
i
oG &

i 1 £
‘e

w T

STEL L

vt

¥ 3¢
M

jam3é

&M Aninte ) §
£ Jiaxiy Ay

LOM ) AS ISELOW s

Pyl orip

Jyals

racr oM

(N ]

Ay

wMELD

wLigT

oy

(b GF

P

FAEMRER T @f

wEip

4

2 ¥85
vl

w/

AT

P

FAULTLD LoD

s

2 Lubk
~"-.‘.—‘>
2%n?s

o ™ALL $TALSS

79,01"

’

wadt T

s ©F

J'Q;AJ"

Fel ¥,

@ wWE MFMNAFA 9
Jiino

MEMDER 5,

W o lew A%
-

LeowDs

ar

§ e#

s Lep

MArMYER !

I e S i s+ it

R

:{'IJ

s QS’-HG > ¢*7

- 0 ;- "‘/.-‘.r 3&2;0-:-

O ——— - —

REVISION

PREPARED BY/DATE

ME-K)’,)

PAGE loF

CHECKED BY/DATE

he-20.93

OF




04/08/88 12:854 705 778 4598 VECTRA

NUTECH ENGINEERS

Project CUAD CIIES NUCLEAR POWER STATION LNIT File No 28 0201 111 -.31

RQoor

Owner  COMMONWEALTH EDISON COMEANY COLC T a%-030] (liiv3!

Hlient COMMONWEALTH EDISON COMPANY ALD 7/ wy ur - |

DISER— i

Description  WELD QLA‘.IFCA’:ON_BETV‘IEE."{_C.S_Z(G 7 AND 'N PLACE STEEL W18X36

Structural We Weic
SupportNo  M=1611-32 _ Member  CS5X87 Type 3 Sige 0125
- - (o] ] 175 in 4= $Sin
Y 032in W Q.19 in
Sy of Basa Metal = 32.8 ks (Ref i)

At cesign temperature = 200 °F

FAULILQADS. Ret | 9°

OF Loma0s AT
IOINT 1. oE MEANA 4

|

!

(
|
]
i
|

i
0in=-lp|

Fx = - le Mx =
Fyw 32010 My = 0 n=Ibi
| Fz = Oie Mz=m 180 ir-lb
Weid Propertes  (Ref 42)
Awe2(b—tw-f)+¢d = 748 in Jw = Swy(C2) + Swz(Cy) = 2347 n»®
Cym(d~2¥/2 = 218 n Swy=(1/3)(b~w)i[b—tw+2(d-2tf) )/(o~-w+d=-21") = 1.41in?
Ci=b=tw=[(b~tw)¥/Aw] = * 23 in, Swz= (d=2fi[L~tw+ (d-2t)/8] = 9.897in2
Strgss
X = P AW + MZz/Swz + My/Swy = 19 k. /in
ty = Ey/Aw + (Mx * Cz)/uw = 128 Ib./in
fz = Fz/Aw + (Mx * Cy)/Jw = 0ib.fin
fr=(e +tyd + 2)~ % = 124 ib./in.
Fr= 3Sy = 8840 ps:  Controlling failure mode lamaller ea-ing (Ref 12
Wed Size Reqo = friFr = 0.013 in.
Interacticn Ralo IR = 0.101 WELD SIZE IS ACCEPTABLE!
|
“evision i 3 : | : L Page (ol
crepared ByDate Q4 /o239 3 | of R—
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Project  QUAD C7'ES NUCLEAR POWER STATION UNIT File No 26.020" 1111 ~-31
“wner  COMMONWEALTH EDISON COMPANY citL A 28,0240 4111 =3
ent COMMONWEALTH EDISON COMPANY AppEmpun - |
: Oescripton  WELD QUALIFICATION BETWEEN CSXE 7 AND IN PLACE W10X33
Structura Weld Weld
SupportNo  M-1611-32 Member Csxe.7 . Type 3 /Cwm it 9) Sze 0128 ;
S R b= 175N d= Sin f
= 032n W 019in |
|
Sy of Base Vetal = 328ksi (Ref 12)
At design temperature = 200 *F :
Cotje ok LeM0 AT
7o O . _{Ref. )
FAULTD MM__—JO'W 2 of HEMMEL é

S/t PAGL A7, AMAwmidT &

Fx = ____0b Mx = Qin=lb
Fy= _13151b My = Qin=ib
F2m 0lb. vz = 210 in-1b
Weid Propertes (Seté))
AwsZb=tw=t|+0 = 748in Jw =8wy(C2) + Swz(Cy) = 2347 in?
|
[
Cysm(a=2/2 = 218in Swys (1/3) (b= 1w)4o-tw+2(d=20/(b-tw+ d-21) = 141in2 |
Cz=b-tw-(lc-'W)¥Aw] = 123in Swz= (d=2t)(D-tw+(d-2H)/6] = 9.87in? y
Stress
x = Fx/Aw « M2/Sw2 + My/Swy = 21 18./in '
fy = Fy/Aw + (Mx * C2)/Jw = 176 b./in
fz = F2/Aw + (Mx * Cy)/Jw = 0 b /in
? fre b+ 4+ 29~ %= 177 1 ie ‘
Fr= 38y = 6840 psi  Contre ling faliure mode lamalisr tearing (Ref 124
|
j We'd Size Reqd = {1/Fr = 0018 in
I interacton Ratic IR = 0144 WELD SIZE 'S ACCEPTABLE! s
)
‘ i= T !
aen . K . ] Page loH
Frepared By/Da'e Q-»"”' 3 . A T
Checkee ByDate  A7P/ 123093 | ! |
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