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2.0

ASME 111 requires that the effects of sttacheent In producing thermal
stresses, stress concentration and restralnts on pressure mm:
sesbers shall be taken Into sccount In checking for comp | lance wl
stress criteria, (NB~3643)

Attachments to plping are ally categorized as Integral sttacheents
and non~ Integral M’o. Lugs and stanchions welded to the pipe
wall are sxamplos of | sl attachments, Clamps used for stteching
hangers and snubbers to pipe by boiting are non=integral attachments,

The design reperts prepared by General Electric specifically sddress
local stresses ot [ntegral sttachments (lugs) If the loads on the lug wre
signiticant, Rules for evaluating |ocal sss ot lugs have been definec
by ASME Code cases N122 and N318. GE computer programs evaluate local
strass ot lugs 'n & sanner cons!stent with these Code cases.

In Novesber of 1983, the Nuclesr Regulstory Committes |ssued IE
Information Notice 83-80: Use of Specialized *"Stif* Pipe Clamps,
(Appendix C), The Information notice Ident|fled three concerns with
stit! pipe clamps: excessive dolt preload Induced stresses In the plpe,
mall clamp contact bearing areas that could Induce local overstress and
the sffect of clamp on elbow stress Indices, Although no response was
required from the notice, the [ssus vas relsed In question 210,93 of the
Hope Cresk final safety snalysis report, The response fo the question
comm | tted 10 evaluats the affect of stiff clamps on the pliping.

PURPOSE

T™his snalysis evaluates the stresses (nduced by E~System clamps attached
1o the sain steam piping In General Electric's scope of supply.
DISCUSS I ON

The Code doss not have rules for the evaluation of non=integrsl
attecheents; however, sethods conslstent with the intent of The Code have

: developed 1o address the concerns of Information Notice A3-80 nd

3.0 Brisecy Membusos Srassss

™e sxistence of & plpe clamp will not affect the calculation for minimum
wall, In fact, sesbrane stresses In the circumferentisl direction dus o
prossure will be leas In the vicinity of ™he clamp tHhen In t™he wreas sway
from e clamp, The primery sesbrane sfress |» less than that of
straight pipe due 1o clamp relnforcement of effective thickness,




3.2 Primary Mesbrans Plus Prisary Sending Stresses

uation 9 Is ailwed at preventing collepse of the piping system due to
cads that produce primary stresses. Collapse Is prevented:by keeping
the stresses due to pressure, dead weight, and Inertie effects of dynamic
cads 1o less than prescribed velues. The existence of clamps on plping
stems do not adversely affect the moment carrying capabliity nor do

reduce the abllity of the piping system to resist col lapse under
combined lcadings that produce primery stresses.

g2

The only concern Is the !"eding transaitted from the snubber through the
clamp pad to the pipe. This bearing loed wiil result In local stress In
the pipe vall. These siresses are conservatively calculated using the
Indice method and added to the msembrane and overall bending stresses
computed dy equation 9 of the Code.

3.3 Strasses Dua to Preload

When the clamp Is Initially Installed oh the piping system and the bolts
are tightened, the preload will produce stress in the pipe wail, The
stress produced by prelcad Is applied one time and produces a stress of
only one quarter cycle. Stresses of this type necd not be Included In
the stress evaluations required by NB-3600. Although bolt prelceds are
not addressed under the Code, bolt preloceds could result In damage to &
plpe if a clamp was poorly designed. Calcuistions have been made to
ensure that boit preloads could not result In local plastic deformation
of the plping.

3.4 Clamp Design Critecia

The stiif type clemps werd designed to provide 8 high sirength attachment
for the pipe which would not siip and would fit on the mallest practical
length of pipe. Clamp design of the strap type are oo vide tov fit In
msny locations end requira lugs to hold thea In position, The st ffnes
of & ccmpect high streagth clamp Is Inherently greater than that of @
rtrep *ypo. General Electric specifications require that ai! clamps de
significant.y stiffer than the snubber sttsched 1o It., The stifiness
requirement doee rot govern the design of stiff type clamps.

3.5 Pratection from Locsening

ir order for the clamp to hold its pos!tion during vibratory loeds, It
must grip the plpe with enough force to prevent silding. The two
sechenisms for clamp locosening are loss of tension In the bolt due to nut
backing off snd bolt stress relaxation. To prevent backing off of the
nuts, all bolts have double nuts. The bolt material selected for the
clamp Is sn MS0 type commonly used for flange boits. This materisl vas
selected because at the temperatures of concern, It Is resistent to
relsxation,



5.6 Stress Dus to Contralnt of Expansion from latecnal Pressuce

Clamp Induced stresses caused by the constraint of pipe epansion dus to
Internal pressure have been added to other cper et ing secondary and
. peak stresses by calculsting special c, and K, Indices for the clamp.

3.7 Strass Dus to Constralnt of Differantial Thersal Expanslon *

Clamp Induced stresses due to differential temperatures and saterial
expansion coefficlents have been sccounted for by computing special c,
and a Indices for the clamp. The stresses have been added to other
operating secondery and peak siresses.

3.8 Eatigus Usage

The fatigue usage at each ciamp location has been conservatively computed
taking Intc conslideration clamp Induced stresses from pressure,
tempersture and snubber locedings. The clamp Induced siTesses were added
to the stresses computed for ssch load set using equation 10 and 11 of
N-36%0. Cumuletive fatigue usage was computed by the rules of the Code.

3.9 Clamps or Elbows

Some clamps are located on or near the ends of elbows because of lack of
space. Clamp loadings on elbows due to snubbers, Internal pressure and
ditferential expansion are similar to or less than those on stralght
pipe. The major difference between a Clamp on straight pipe and on an
elbow Is the coupling between the pipe bending and the clamp loads due toO
olbow ovalization. The clamp tends to resist ovallzation by stiffening
the plpe wall. This local stiffening resuits In three effects: a slight
stiffening of the elbow In bending, @ siight reduction In overall elbow
bend!ng stress and a local stress concentration st the clamp pad. The
¢irst two effects are ssall and can be neglected In & sfress snaiysis.
The locel stress concentration at the cl!amp pad !s caused by the pad
preventing the jocal reglon of elbow under It from assuning the

oval izetion curveture. This local resistence to curvature causes the
stress concentration by crimping *he pipe vall. Bendirg Incices C, and
and K‘ for elbous with claaps have been calculasted to eccount for is
seconlary stress concentration effect.
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orgssdd .
S0ILIND UATER e TOR aYSTENS DEPARTHENT W - W — - . ;
e CREEX W8 & AN STEAM C
THE LOADING COMBINATION USED FOR THE ANALYEIS s 1ses ARE AS FOLLOW
wsion PO ¢ WYY ¢ OBl
LB B 1 PP e WY ¢ DORTI(OBDEL )eel e ( Tav Jeng )
LIV 6 B PP+ NTY ¢ SORTIIOBE! )eeR ¢« VY Yeeg )
LI o 1 PP s uTY » W
L. 0 1} PP e WYY ¢ SORT((SSE! jesel e ( TSV Jser )
LBV D B PP o+ WYY ¢ DORT(SSE] denp « (W e )
LEVL. D 3 PP o WYY * BORT((AP Jask ¢ ( SSEI )us2 3

sesNOTEsss ALL UNITS ARE IN POUNDS, INCHES EXCEPT NOTED
sosNCTEsss |F NO USER INPUT PRESSURE FOR CACH LOAD COMBINATION, PEAX PRESSURE WILL BE USED FOR LEVEL 8,0 AND D

TABLE A-3
LOAD COMBINATIONS



SEMERAL ELECTRIC COMPANY
SOILING WATER REACTOR SYSTEMS DUPARTHENT

e L L L B P e L L e T T R Rl R

HOPE CREEX NS C MAIN STEMN C
CD+ 26.000 (D= 23.684 Yo 1186 I= 09088.7 2+

837.4

81 = 0.80 Cis 1.490 Ci* 1,00 C3* *. 08 C3'c 0.80

B2 « 1.00 Kis 1,00 K2+ 1.00 ¥3e 1.0G0

STRESS DUE 7O LUG SNB 014, S53C2 ARE INCLUDED

A. PRIMARY STRESSES (EQUATION §)

SERVICE COMB. PRESSURE BENCING AND
LEVEL NO. STRESS TORS'ON BTRESS
DES 1% ) 7018 1040,
LEVL B ) 7508, 1218,
LEVL B ? 7806 1081,
LEwvL C B 7808, 399,
LEVL D ) 7808, 1210,
LEWL. D 7808, o8t
LEVL D 2 780S. 1969,
5. PRINARY PLUS SECONDARY (EQUAY 10) L

C. SECOMDARY STRESS RANGE (EQUATION 12) 1 13
D. PRIMA PLUS SECO EXC TH EXP (EQUAT 13510 13
E. CLAMP PRE-LOAD STRESS

F. CUMULATIVE USAGE FACTOR

YOTAL
STRESS

12609,
106598,

8372,
12049,
11078,
18400.

ssize.
20360,

Joeze.
1277,

0.129

ALLOWABLE

STRESS
26880,
31860,
31860,
39828,
83100.

83100,
83100.

83100.
83100.
83100.
27052.
1.0

STRESS
RATIO

. 398
. 334
. 238
242

. 347

0.877
0.269.
0.129
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GENERAL ELECTRIC COMPANY
ciLiING um M'ﬂ 'Vl'l’. DEPARTHEMT

P tephdhisippianpuRtenge e T T T T T T T T L L e d o e hituiatadi bt fht i

MAIN STEAN C

HOPE “ﬂ ns c
0D+ 20.000 1D= 23.884

8 = 0.5
s = V.00 Kis 1.00 K2+ 1.00 X3+ 1.00

STRESS DUE 7O LUO SNB 091,

A. PRIMARY STRESSES (EQUATION #)
BENDING AND

LEVEL MO . STRESS TORSIOM STRESS
DES I ) 7018 2028
LEA B ] 7808 2129.
LEVL B 7508, 2170,
LEWVL C ) 7908, 1107.
LEVL D 1 7808, 2123.
LEVL D 2z 75C8. 2170.
LEVL D 3 7508. 237z.

5. PRIMARY PLUS SECONDARY (EQUAY 10) 1 8

C. SECONDARY STRESS RANGE (EQUATION 12) | 12
O. PRIMA PLUS BECO EXC TR EXP (EDUAT 13010 13
E. CLAMP PRE-LOAD STRESS

P. CUMULATIVE USAGE FACTOR

Te 1.1880 I= ©6980.7 2=

83C4 ARE |INCLUDED

SPEC NO.

837.4
Cis 1,81 C2+ 1.80 C3= 1.88 C3'+ 0.850

TOTAL

STRESS

18747,
19738,
20209,
12907,
19738,
20289,
20992,

71444,
5839,
3zes.
7277.

0.327

Table A-4.4

REV. NO. © -

P R R T LR R R R L L b b

ALLOWABLE

STRESS

20380,
31880.
31860.
39829,
83100.
83100.
83100.

83100.
83100.
83100.
27052.
1.0

STRESS
RATIO

0.708
0.819
0.837
0.324
0.372
0.382
0.398

0.110
0.819
0.269
0.327



SENERAL ELECTRIC COMPANY SPEC NO. 23A REV. NO. © ’
BDOILINDG WATER REACTOR SYSTEMS DEPARTMENT

B kL L L T B L

OD* 26.000 10+ 23.604 Ts 1,188 I= 0908.7 2= 037.4

Y = 0.80 Ci= 1.37 C2= V.80 C3+ 1.82 C3'+ 0.%0
8«10 Kis 1,00 K2+ 1.00 K3* 1.00

STRESS DUE TO LUG SMNB 037, SSC8 ARE INCLUDED

A. PRINARY STRESSES (EQUATION 8)

SERVICE COMBR. PRESSURE BENDING AND TOTAL ALLOWABLE STRESS
LeveL LD STRESS TORSION STRESS STRESS STRESS RATIO
oS 10N ! 7018. 1102, 13880. 26880 0.310
LEVL B ¥ 7608, 1887, 17298, 31080, 0.843
LEVL & 2 7808, 1208, 14908, 31060, 0.409
Lew. ¢ ' 7608 093 11110, 39829 0.279
LEVL D ' 7808, 1567, 17377. 83100. 0.327
LEVL O ‘ 7808, 1208, 15000 83100. 0.R84
LEVL D 3 7808. 1436 16680, 83100. 0.314
B. PRIMARY PLUS SECONDARY (EQUAT 10) 18 66583 83100.
C. SECOMDARY STRESS RANGE (EQUATION 12) 1 12 12908, 83100. 0.244
0. PRIMA PLUS SECO EXC TH EXP (EQUAT i3)10 13 ooz . 82100 0.888
E. CLAMP PRE-LOAD STRESS 5890. 27052. 0.218
F. CUMULATIVE USAGE FACTOR 0.195 1.0 0.195

Table A-4.5



Highest Clamp Induced Stress Intensities
Hope Creek Main Steam Line C

Item Highest g P
! Evalusted (1) Calulated Allowable et O loed (2) Identification of Location
| Usa ’:l;;ctor Limits Mieend Comb. No. of Highest Stress Points

g P gy

q. <\i.

Primary Stress

Eq. 9 <1.85a & 1.55y

Servicé Level B 20285 31860 0.637 2 SSCA, Header

Primary Stress

Eq. 9 <2.255= & 1.8Sy

Service Level C 12907 39825 0.324 1 SSCA, Header

Primary Stress :

£q. 9 <3.05=

Service Level D 20993 53100 0.395 3 SSCA, Header

Primary plus Secondary (3)

£q. 10 <3.05= 71444 53100 1.345 - SSC4, Header

Secondary Stresses . 3

£q. 12:;3.05- 12965 53100 0.244 SSC8, Header

Primary plus Seconda

Stress without Therma =

Expansion 32851 53100 0.619 - SSCA, Header

Eq. 13¢ 3.05=

Cumulative Usage Factor

<10 0.327 1.0 0.327 - SSC4, Header
(1) A1) equations used are from ASME BAPY Code, Sec. 111 - NB-3650, (3) Eqn. 10 triggers fatigue usage calculation
(2) See Table A-3 using low cycle fatigue method. Since

Table A-8 fatigue usage 13 within allowable, tha higher

ratfio is acceptable.
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Drressd
SENERAL ELECTRIC COMPAMY SPEC NO. 34 REV. NO. O .
SOILING WATER REACTOR SYSTEMS DEPARTHMEN i
HOPE CREEX M8 D MAIN STEAM D

THE LOAGING COMBINATION USED FOR THE ANALYSIS =» fass ARE AS FOLLOW

DESIoN PO ¢ WTY ¢ oBEl

LI 8 Y PP s uTY ¢ BORTI(OBE! )esp ¢ TV desg )
UV b & PP+ NTY ¢ SORTI(OBEI )esep ¢« L W (L LT B
L. ¢ 1 PP s WYY +« RV

LEWL D Y PP+ WYY ¢ BORT((SAEl )esp ¢ L TBY Desp )
LIV D ® PP+ WYY 4 BSORTI(SSE] )seR L ) Jesg )
LEVL D 9 PP e WY ¢ BORTIIAFI Jesg ¢ ( S8E1 )uep i

sesNOTEsss ALL UNITS ARE IN POUNDS, |NCHES EXZEPT NOTED
sesNOTEsss IF NO USER INPUT PRESSURE FOR EACH LOAD COMBINATION, PEAK PRESSURE WILL BE USED PFOR LEVEL 8,0 AWD o

TABLE B-)
. LOAD COMBINATIONS o
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SENERAL ELECTRIC COMPANY SPEC NO. 23IA

-ll.l- “'ll REACTOR BYLTENS DEFARTMENTY
0-! CREEX M8 D MAIN STEAM D
OD+ 20.000 iD= 23.884 Te 1.188 = G9OC.7 2= BI7.4

° ®) = 0.80 Cis 1.82 C2+¢ 1. .50 C3+ 1.868 C3°'+» 0.850
se = 100 Xis 1.00 K2+ 1.00 K3= 1.00

STRESS DUE TO LUG SNB 020. 38304 ARE INCLUDED

A. PRINARY STRESSES (ZOUATION ®)

SERVICE COMB. PRESSURE BIRDING AND TOTAL A LOVABLE
LEVEL NO . STRESS TORSIOM STRESS STYRESS STRESS
DESION | 7018. 77. 8847, 26980,
LEVL B ) 7806, 1088 . 9877. 31060,
LEVL B - 7806, o0e. 11879, 21880,
LEWVL. C ] 7008, arm, 11324, 39820,
LEVL O |} 7808, fi108. 9787, £3100.
LEVL D 7509, 1020. 11837, 853100,
LEWVL. O 2 70080 . 1890, . 11914, 83100,
8. PRIMARY PLUS SECOMDARY (SQUAT 1) 1 8 sosiR. 83100,
C. SECOMDARY STRESS RAMOE (EQUATIDN 123 08 7284, 83100,
D. PRIMA PLUS SECO EXC TH EXP ITOUATY i3210 13 7. 83100.
E. CLAMP PRE-LOAD STRESS 71277, 27052.
P. CUMULATIVE USAGE PACTOR 0.165 1.0

Table B-4.4

BTRESS
RATIO

0.137
0.888
0.269
0.163

L



Highest Clamp Induced Stress Intensities
Hope Creek Main Steam Line D

Highest
Evetuated (1) Caluiated Allowable ot o 1dentification of Location
: Usa pé:’ctor Limits ATTowed " Comb. No. of Highest Stress Points
Primary Stress
“o ’ “os& .
Desfgn Condition 9578 20550 0.361 1 SSD1, Riser
Primary Stress
€q. 9 <1.85= & 1.55y
.| ServicE Level B 12313 31860 0.386 2 5503, Header
: Primary Stress
£q. © <2.255= & 1.85y
Service Level C 11818 10825 0.297 1 | 5503, Header
Primary Stress
' | Eq. 9<3.05m
Service Level D 13393 53100 0.252 3 SSD2, Riser
Primary ph:s. Secondary (3)
% Wes 62434 53100 1.176 . $SD3, Header
Secondary Stresses
£q. 12 305. 7284 53100 0.137 - SSD4, Header
Primery plus Seconda
Stress without mc.r- i
E;’"'. I 31127 53100 0.586 . SSD4, Header
Cumulative Usage Factor
oo 0.175 1.0 0.175 i $S03, Header
{1) A1) equations used are from ASME BAPY Code, Sec. 111 - NB-3650. (3) Egn. 10 triggers fatigue usage calculation
(2) see Table B-3 using low cycle fatigue method. Since
Table B-5 fatigue usage is within allowable, the higher

ratio is acceptable.



