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' C -EnA".KS/NOTEC 

1 OWNER W!LL COMPLY AND HAS STATED THE EXACT ENDf 
.:TIO. E•.;U:.ES E O~ THE HOSE.  

: THE &kAID PROVIDEr 1HE AXIAL RESTRAINT CAUSED BY 
CT HE P.EZSURE END LOAD, TO MINIMIZE THE NEED FOR RIGID 

ANCHORS 

3 GCNER WILL COMPLY. THE PERVIOUS BRAID WILL ALLOW 
WATER TO LEAK. SFFP, OP FLOW THROUGH IF LEAF DEVELOPS 

C IN HOSE.  

4 EXTRA SHIPPING LARS ARE NOT REGUIRED TO MAINTAIN 
PROPER rMCE-TO-FACE LENGTH BECAUSE THE HOSE BRAID 

O F'SOVIDES tEGUIREl; -ESTRAINT.  

THE OWNER MUST C3•FLY WITH ALIGNiENT INSTALLATTON 
C r•'E.UIREMENTS. LIJAT'ING FLANIE AT EACH END 41LL 

H•NIMIZE TfISTING THE HOSE.  

C 5 L.LGw DIRECTION NO;. hFEI2REr FG;, hOSE.  

6 NOT REGUIRED. FLOW VELOCITIES ARE BELOW CRITICAL 
0 LEVELS NOTEL IN JTRESS REFORT CR 683 

7 ALL PRESSURE BOUNDARY MATERIAL SHALL CONFORi TO 
0 NC2000. THE BRAID MATERIAL SHALL MEET THE 

REgUIREMENTS OF ASTM-A-580, AND MATERIAL PHYSICAL 
PROPERTIES SHALL iEET THE REGUIREMENTS OF SECTION III 

0 TABLE !-7-2, PLATE MATERIAL.  

8 THE STRESS ANALYSIS !S PERFORMED ON THE BELLOWS o ONLY AND IGNORES THE COMPRESSIVE HOOP SUPPORT 
PROVIDED BY THE BRAID.  

O CALCULATED HOOP STRESS PER CR 683 IS 2.36 KSI 
CODE ALLOWABLE STRESS IS 16.40 KSI FOR 321 CRES AT 200 F 

O REQUIREMENT IS NET. I 

9 THE CALCULATED BENi)IN1 STRESS IS 8.26 KSI EENDING.  
O PLUS 0.39 KSI iHERIDIONiL, OR 9.21 KSI TOTAL 

BENDING STRESS AT OP-'ATING, 1IIES 1.5 * 13.81 KS1 
PROOF PRESSURE STRESS. ALLOWABLE BENDINO STRESS a 

0 1.5 X 75 a M3 •.SI F'OF 2%X HANOF. T'ESIGN IS ADEQUATE 
FOR 71 CHAiNE F'Efl TTED BY THE CODE.  

0 0
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S THE ?RAI0 FROVIDE. THE EXT ERNAL RESTRAINT TO THE S 
O7E FFLLG~ W AFHD FE'iAINS ON AT ALL TIMES.  

N•TE EAXTE;NAL RE-TRAINT IS PERMITTED FOR SQUIRM 
TF.ST PER LAST SrNTENCE OF FARAGRAPh.  

TH-Z HOOP EXTE•iNL RESTRAINT FORCE FAR EXCEED. THE LOW 
GFFSET LOAD.S CAUSEL -.Y THF HOSE SQUIRMING.  

ii EbuRST TESTS TO FAILURE (4 TIIiE MIH OPERATING 
FRESUR;:E), THE HGC:E L3ES ;OT SUJIRtl AT Ai.Y TBiiE, EVEN 
THOUGH THE BELLOWS DEFORHM DRASTICALLY U!THIN THE 
.,rAIL. iN SEVErAL ;ESIS ;AFrTLr. -AlLUE) ;Hi: lELLG-S S 

HOSE AFFEAF.E; TO LGKi LIK A TUSBE IiiSID THE BRAID 
WITH INTEkiAL STIFFM•JIG .1NGS3. THE OUTSIDE RADIUS 
uF THE BELLG"3 ZNCREAS.EJ TO LOCK LIKE A TUBE WHILE 
THE INSIDE IELLOS F Ai;NlUS bECOiGES VERY SMALL.  
.HIS BURST TEST TJ FUUR TIKES MININUM OPERATING, 
EXCEEDS THE 2.25 TIMES SQUIR' NEQUIREMENT bY THIS 
PARAGRAPH.  

THE HOSE PITCH DOES NOT CHANGE BECAUSE OF THE FRICTION 
LOAD CAUSED BY THE HOOP SQUEEZE OF THE BRAID 

(1) HOSES ARE NORMALLY HELD ONLY AT ONE END BY THE 
EQUIPMENT WHICH APPLIES THE TEST PRESSURE. THE 
OPPOSITE END IS ALLOWED TO MOVE AS REQUIRED TO FIT 
PRESSURE TEST TANK.  

(2) PROOF TEST PRESSURE WAS INCREASED TO ACCOUNT FOR 
DESIGi TEHFERATURES.  

fKS)(S)(SF 

SF . 175 ;1 f'G; iJ030 CYCLES 

KSC ' 'SC/(SC+SH) . i.008 
K$S a 1.47C - 4.044)(NUIiER OF TESTS)O 
ISS - 1.470 - (.044)2.5) 

(ACTUALLY NBC HAS MORE THAN 25 TESTS PERFORHED TO 

REAFFIRM S-N CURVE) 

KSS * 0.37 

KS * (1.008)(.37) .37 

KS * USE 1.25 (MIN CODE ALLOWABLE) 

S * 29.56 ISI (SEE Ck 683 ARA ~ .3) 

36.07 .;1 •. ..7; KS1

kEi;'ulREifNENIci I rET.
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PALUE 4 

ScL2 Kc Z. jI:3G THE ZTA7Z ARD' ;ruLIUhEi) AND nrODIFIED 
t TiES1 LGIATIOG., *ir ' J...A , ' i,.JiSTi\AT iE ;.,in'L1'..•*tE 

w;:T T-!: LIFE ,EBUI:~r.riENT. cSC STRESS AEEFGRT, CR663 
SRGh:j; THZ CAw. ULATI;.'i Tc '-.UG LIFE i3 i4El.  

h.C HAS CONDUCTE ) rtAiY TESTS OEF ITS OW.- AND HAS FOUND 
C ?EMULT$ TO !,E VEr.' :IMILAR TO EJSMA RESULTS.  

13 ,'EE SESIGN STRES2 RE'SRT CR683 USED FOR DESIGN 
C JERIFICATIX•. SE1:,?IC TEST REPORTS CR427 AND CR439 

ARE AVAILABLE FOP TEST VERIFICATION.  

C 14 ZLL TPFES OF STRESS CYCLES WERE CONSIDERED WITH 
PRESSU•E STr.ESS AND MOTION STRESS OCCURRING 
SIMULTANEOUSLY TO F'ODUCE 1HE SIGNIFICAiNT STRESS FOR 

I LIFE CALCULATION:.  

CUMULATIVE STRESSES FOF SEISMIC AND THERMAL MOTION 
0 MEET ASNE -& FV CODE REQUIREMENT PERNC 3649.4(G) 

AS FOLLOW3S 

C TYPE 

Ti 10000 tHERiiAL LIFE CYCLES 
0T2 ; 500 SEIS4iIC LIFE CYCLES 

CYCLES STRESS PER CR 683 FARA 3.8 
0 

STT = 21.5a KSI (rHERNAL) 
0 STS a 62.57 kSI (SEISMIC) 

CALCULATED CYCLIC LIFE PER CR 683 PARA I.? 

0 Ni u 100000000 CYCLES (THERMAL) 
N2 - 87850000 CYCLES (SEISMIC) 

0 USAGE FACTORS 

UI = TI/NI1 .0001000 
0 U2 = 12/N2 * .0000057 

o CUMULATIVE USABEFACTORS SHALL NOT EXCEED 1.0 

Ul + U2 + ETC ( 1.0 
.000100 * .000006( 1.0 

0 .000106 < 1.0 

0 REQUIREHEiT IS NET.  

0 , w 

0 . S
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C . .'-,IXil•A COLLAF: ARE U.JE., AND ARE ACCOUNTED 
F', -IN"E THE COLLARS PROVIDE AN EXCELLENT LOCATION 
T. ATTAC. 'Ti.e L.I.HT 4WLL BELLOWS MATERIAL TO HEAVIER 

C :IN5 'HErKE THE RkAID TAD TUUE 3TU ARE ATTACHED.  
ATTACHNENT OF THE HOSE (OR BELLOWS) JOINTS MEETS THE 
REQUIR•NENiTS UF THE ASiHE b & iV CODE SECTIGa III 
PARA. NC4800.  

;o THE .!FRRiii RATE iGR n LGi,•i hGci:E iS i..SUAL.LY SO LOW 
Tr:AT T i 1 DIFFI•-l.LT T, liEAS;rf;;: WITHOUT THE BRAID 
BECAUSE OF SaUl.,. (ALCLU..iTEI, .FPRING kATES ARE. FROVIDED 
IN CR683. FRJCTT;,; FORCEZ PROVIDE A LARriER PORTION 

o GF THE LCA!:iG ThAiii iPRJIN F.ATE LOADS AND ARE ALSO 
CG$SIDEF:i-. AND A FACTOR IS APFLIED TO SHOW THAT THE 
IhPGSEr LOADS ILL;. iE LESS THAN THE ALLOWABLE REGUIRED 

0" EY THE CUSTUMER.  

NG INDIVIDUAL SPRING KATE TESTS WILL BE PERFORihELON o F'PRODUCTIUO HOSE.  

17 (A) REQUIRED NUMBER OF WIRES FOR HOSE - REF.  

C CR683 PARA 8.10.  

N " F/(SA)(COS A) " 401 WIRES 
C 

ACTUAL CONSTRUCTION = ( 48)( 12) - 576 WIRES 

O REQUIREMENT IS MET.  

(B) 'ALL OTHER REQUIREMENTS OF THIS CODE CASE HAVE o0 BEEN MET AS NOTED IN OTHER FORTIONS OF THIS CHECK LIST.  

0 6 

0 0 

* 0
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SUB- ?U?- ASME :ECTIOl ;II C( 
ARTICLE =ARA SUbSECTION NC 3649 

C NUMBER 140. REQUIREhENTS O0 

3649.2 <A) PFPING SYSTEN LAYOUT, .ANCHORAGE, 
GUIDING ;AND :!OTI3N.  

c ; RIGID A;4CHOF.$ 

:C) INSTALLATIO; LGCATIONS AND 
INSPECTION ACCESSIbILITY 

iD Z SHIPFPINi SAR N1 

o0 (H, FLCd LIRECTIO.i M..AilHNGS N 

o (F) INTERNAL LEEVES iN 
0 

3649.3 ALL PRESSURE BOUNDARY PATERIAL'
PER NC 2000 

0 
3*49.4 (A) ALLOWABLE CIFCUMFERENTIAL EELLOWS 

cEMBRANE STRESS 

(B) ALLOUABLE hERIDIONAL MEMBRANE AND 
BENDING STRESS AT 1-1/2 DESION 

0 PRESSURE FOR NO PERMANENT DEFORMATION 

(C) MINIMUM ALLOWED SQUIRM PRESSURE 
0 

(D) STRESS AULTIPLICATION FACTOR FOR 
DESIOG LIFE (KS)(S)(SF 

(E) COMPLIANCE PIEMONSTRATED bY (1),(2) OR (3) 

0 (1) CALCULATED STRESSES VS STD LIFE 
VERIFIED BY TESTS 

0 (2) INDIVIDUAL TEST TO VERIFY 
SINGLE ESIGN 

0 t) DESION ANALYSIS PER NC 3200 

(F) PROCEDURES USELD Y CERTIFICATE HOLDER 
0 TO VERIFY DESIGN ( 

(0) TYPES OF SIGNIFICANT STRESSES FOR 
O LIFE CALCULATIONS 

(H) CERTIFICATE HOLiKR" COi;PLIANCE 
0 REPORT TO NC 3649 

(<1 CYLINDRICAL BELLOWS COLLARS X \ 

(J) EXF'ANSION JOINT Jr'RINw RAtES 

0 COCE CASE HUMIIEF, -192 LU'E OF FLEXIBLE HiSE

)MPLIAHCE 
BY 

ONER MBC 

X
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-.v,•r.. c iil...t. *).'iCl- ,:i,.. i,;,. .~.l- iiil ThL LXALVi" L.fu 
!.: s'.'i." p:: .;,U:U RE:. '.'; I " * U~* .E.  

2 TH£ INkAlr ?iGV1!i iHL H XIA.HL nESTihil-T L.AUIED iBY 
C ThE PRESSURE END LOA3. TO HNitii.IZE hE NEE FOR RIGI) 

riiC.HORS 

C O3 OGWER WILL COMPLYf THE P'ERVIOUS BRAID WILL ALLOW 
WATER TO LEAK. ZEEP, OR FLOW THROUGH IF LEAK DEVELOPS 
IN HOS.  

4 EXTRA SHIPPING BARS ,AFE Nt01 kEGUIRED TO iiAINTAIN 
PROPER FACE-TO-FrACE LENGTH BECAUSE THE iiOSE BRAID 

0 PROVIDES REQUIRED RESTRAINT.  

THE OWNER MUST COMFLY WITH ALIGNMENT INSTALLATION 
O REGUIREMENTS. :-LOATING FLANGE AT EACH END WILL 

MINIMIZE TWISTING THE HOSE. ,.  

o 5 FLOW DIRECTION NOT REQUIRED FOR A HOSE.  

6 NOT REQUIRED. FLOW VELOCITIES ARE BELOW CRITICAL 
0 LEVELS NOTED IN STRESS REPORT CR 683 

7 ALL PRESSURE BOUNDARY MATERIAL SHALL CONFORM TO 
0 NC2000. THý BRAID ihITEkRAL SHALL MEET THE 

REQUIREMENTS OF AJTh-A-a80, AND MATERIAL PHYSICAL 
PROPERTIES SHALL. iEEI THE RECJIREMeNTS OF SECTION III 

0 TABLE I-7-2, PLATE hATERIAL.  

8 THE STRESS ANALYSIS 15 PERFORMED ON THE bELLOwS o ONLY AND IGNORES THE COMPRESSIVE HOOP SUPPORT 
PROVIDED BY THE BRAID.  

0 CALCULATED HOOP STRESS PER CR 683 IS 2.87 KSI 
CODE ALLOWAhLt STRESS IS 16.40 KSI FOR 321 FRES AT 200 F 

O REQUIREMENT IS NET. 0 

9 THE CALCULATED BENDING STRESS IS 6.25 KSI BENDING, o PLUS 0..95 KtI MEERIDIONAL, OR 9.20 KSI TOTAL 
BENDING STRESS AT OPERATING, TIMES 1.5 * 13.80 KSI 
PROOF PRESSURE STRESS. ALLOWABLE BENDING STRESS * o 1.5 X 75 a 113 KSI FOR 2X CHANGE. DESIGN IS ADEQUATE 
FOR 7X CHANGE PERMITTED BY THE CODt.  

o 0 

0 .  

/ i

9·
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C 0 T-E RAID FROVIDE:' IHE EXrERNAL FESTRAINT TO THE 
HOSE BELLOWS AND REMAINS UN AT ALL 1IMES.  

C .tOTE EXTERNAL RESTRAINT IS PERMITTED FOR SQUIRMI 
TESTS PER LAST SENTENiCE Or PARAGRAPH.  

) THE HOOP EXTERNAL RESTRAINT FORCE FAR EXCEEDS THE LGW 
OFFSET LOADS CAUSED BY THE HOSE SQUIRMING.  

C IN BURST TESTS TO FAILURE (4 TIMES MIN OPERATING 
PRESSURE).'THE HOSE DOES NOT SQUIRM AT ANY TIME, EVEN 
THOUGH THE BELLOWS DEFORMS DRASTICALLY WITHIN THE 

o BRAID. IN SEVERAL TESTS (AFTER FAILURE) THE BELLOWS 
HOSE APFEARED TO LOjOK LIKE A TUBE INSIDE THE BRAID 
WITH INTERNAL STIFFENiING RINGS. THE OUTSIDE RADIUS 

C OF THE BELLOWS INCREASE' TO LOOiý LIKE A TUBE WHILE 
THE INSIDE BELLOW. hDiIUS NECOMIiS VERY SMALL.  
THIS BURST TEST TO FrUR TIMES MINIMUM OPERATING 

o EXCEEDS THE 2.25 TliES SQUIRMt FEGUIR:HENT BY THIS 
PARAGRAPH. / 

O THT HOSE PITCH DOES i;T CHANGE BECAUSE OF THE FRIC11ION 
LOAD CAUSED BY THE HOOP SQUEEZE OF THE BRAID 

(1) HOSES ARE NORMALLY HELD ONLY AT ONE END BY THE 
EQUIPMENT WHICH APPLIES THE TEST PRESSURE. THE 
OPPOSITE END IS ALLOWED TO HOVE AS REQUIRED TO FIT 
PRESSURE TEST TANK.  

(2) PROOF TEST FPRELSURE WAS INCREASED TO ACCOUNT FOR o DESIGN TEMPERATURES.  

ii (KS)(S)(SF 
0 

SF * 175 KSI FOR 10000 CYCLES 

o KS * (KC$)(KSS) 

KSC * 2SC/(SC+SH) = 1.008 
0 " KSS a 1.470 - (.044)(NUMBER OF TESTS)X 

KSS * 1.470 - (.044)(25) 

0 (ACTUALLY -iBC HA: MORE THAi 25 TESTS PERFORMED TO 

REAFFIRM S-N CURVE) 

KSS a 0.37 

0 S (i.O-&)(.-7) « .37 

KS u USE 1.25 (MIN CqDIE LLOWABLE) 

S * 40.<?0 KSI (SEE CR 663 FARA o.0) 

O <(.I'?)( 40.s( KSTI i7.iX I 
5 1 0 r,.F i 3 i T. 17 

0 REQUIREHE,;T 1: .CaT., , .
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C .2 . I.; U$INiL Tl-E STAHNAR3 PU&LIShEDa AND HGDIFIED 

FY TEST FOUATIOOiS OF jilA TO IEMONSTRATE CO;F'LIANCf 
WITH THI. LIFE FPEUIREIiENT. I16 ;:TRESZ REFGRT, CR683 

C P'r-G-i nLr tIHi Ci Cb.uk6T i * jii LIFE IS rsLT.  

MiC HýiAS t;Gir CTEi ;iiAli TESf3 UF IT! GCI4 AND HAS FOUND 
C R'SULS TO E VFY • ."riILAR TO tJ.iA RESULTS.  

i3 SEE DE7IG'; STRES3 R:EFCRr CK683 JSED FOR OES(G{4 

C VERIFICATION. JEISIiC 1EST REFPOiTS Ck427 AND CR439 
ARE AVAILABLE F.:n TEST VERIFICATION.  

o ! ALL TYPES OF STRESS CYCLES IERE COSIDFRFD WITH 

PRESSJUE STRESS AND MOTION; STRESS OCCURRING 

SIMULTANEOUSLf TO PRODUCE THE SIGNIFICANT STRESS FOR 

O LIFE CALCULATIONS.  

LnUILATIVE STRESSES FOR SEITHIC AND THERMAL NOTION 

C MEET ASME B & PV CODE REQUIREMENT PERNC 3649.4(G) 
AS FOLLOWS 

C TYPE 

Ti * 10000 THERMAL LIFE CYCLES 

C T2 = 500 SEISMIC LIFE CYCLES 

CYCLES STRESS PER CR 683 FARA 4.6 

STT = 40.80 KSI (THERMAL) 

STS * 96.77 KSI (SEISAIC) 

0 
CALCULATED CYCLIC LIFE FER Cf 683 PARA 4.9 

o Ni = 100000000 .CYLLS (THERMAL) 

N2 a 371830 CYCLES (SEISMIC) 

o USAGi. FAC10RS 

UI a Tl,'N = .0001000 

0 U2 * T2/N2 = .0013447 

CUMULATIVE USAGE FACTORS SHALL NOT EXCEED 1.0 

Ul * U2 + ETC ( 1.0 

.000100 * .001345( 1.0 

0 .001445 ( 1.0 

REQUIREMENT IS MET.  

0 

0 0
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C ;j' ».',..ii-.- !»: MI.i -yji r.:i · .hir »£f~ I<r».) nnk ACCOUilTED 
f"Ch, ,.iN.E TrL. .JtL.-.,a" j ;*',.,'^'i,'. ,p kXGLlLLLi'T iG#«*,ll ;•J 
TO ATTACH itHE L!GHT WALL BELLOUj NATERIAL TO H.EAVIEk 

C :S PriZ T'E. :RA1 ».i6. t'uBE STUD "RE TTACh&ir..  
-TACImEo4T OF THE HO.E (OP PELLO IS) JOINTS hEETS tHE 

.EWOIRf•.ENT• OF THE ShtE b 6 i r CODE SECTION III 
,Ar:A. NC4900.  

:6 'HE SPRING FATE FOR 4 LONG HOSE IS USUALLY SO LOU 
TCAT IT IS DIFF:ICLT TO MEASURE WITHOUT THE BRAID 
bECAUSE OF SQUIRM. CALCULATED SPRING RATFS ARE PROVIDED 
IN CR683. FRiCTIOW4 FORCES PROVIDE A LARGER PORTION 
OF TrHE LO-*riNG TH4N SPRING RATE LGADS AND ARE ALSO 
CC"ZIDERED. A:ND A FACTOR IS APFLIED TO SHOW THAT THE 
SHPGSED LOALS ,ILL bE LESS THAN THE ALLOWABLE REQUIRED 

O (BY THE CU3STT.ER.  

NO INDIVIDLUAL J;Ink, RATE TESTS KILL bE FERFPRHMEL OH 
0 FPRGDUCTtOf HOSE.  

17 (A) REGUIRED iF;i;E; F F IkES TrG HOSE - REF.  
C C(R63 FARA4.lC.  

N * F/(SM)fCOS A) a 401 6IRES 

ACTUAL CGOSTRUCTIOd4 ( 48)( 12) * 576 WIRES 

O REQUIREMENT IS NET.  

(B) ALL OTHER REQUIREMENTS OF THIS CODE CASE HAVE o BEEN HET AS NOTED IN OTHER PORTIONS OF THIS CHECK LIST.
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SUB- SUB- ASHE SECTION III 
ARTICLE PARA SUBSECTION NC 3649 

C NUMBER NO. -REQUIREMENTS 

3649.2 (A) PIPING SYSTEM LAYOUT, ANCHORAGE, 
GUIDING AND MOTIONS 

(B) RIGID ANCHORS 
C 

(C) INSTALLATION LOCATIONS AND 
INSPECTION ACCESSIBILITY 

C 
(D) SHIPPING BARS 

O (H) FLOW DIRECTION MARKINGS 

(F) INTERNAL SLEEVES 

3649.3 ALL PRESSURE BOUNDARY MATERIAL 
PER NC 2000 

3649.4 (A) ALLOWABLE CIRCUMFERENTIAL BELLOWS 
MEMBRANE STRESS 

(B) ALLOWABLE MERIDIONAL MENBRANE AND 
BENDING STRESS AT 1-1/2 DESIGN 

0 PRESSURE FOR NO PERMANENT )EFORMATION 

(C) MINIMUM ALLOWED SQUIRM PRESSURE 

(D) STRESS MULTIPLICATION FACTOR FOR 
DESIGN LIFE KKS)(S)(SF 

(E) COMPLIANCE DEMONSTRATED BY (1),(2) OR 

o (1) CALCULATED STRESSES VS STD LIFE 
VERIFIED BY TESTS 

0 (2) INDIVIDUAL TEST TO VERI'Y 
SINGLE DESIGN 

0 (3) DESIGN ANALYSIS PER NC 3200 

(F) PROCEDURES USED BY CERTIFICATE HOLDER 
O TO VERIFY DESIGN 

(0) TYPES OF SIGNIFICANT STRESSES FOR 
0 LIFE CALCULATIONS 

(H) CERTIFICATE HOLDERS COMPLIANCE 
0 REPORT TO NC 3649 

S() CYLINDR:CAL BELLOWS COLLARS 

(J) EXPANSION JOINT SPRINO'RATES 

C CODE CASE NUMBER N-192 USE OF FLEXIBLE HOSE

COMPLIANCE 
BY 

OUNER NBC 

X 

X 

x 

X 

NOT REGD 

NOT REQD 

NOT USED 

X

CR 684 
PA6%t it 

RENARS 
/NOTES 

1 

2 

3

X 8 

X 9

X 12 

NOT APPLICABLE 

NOT APPLICABLE 

X 13 

X 14 

X TKIS 
REPORT 

X is K £5 

X 16 

X t?
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C REMARKS/NOTES 

1 OWUNER MILL COMPLY AND HAS STATED THE EXACT END 
C ;AOTIONS REQUIRE!) OF THE HOSE.  

2 THE BRAID PROVIDES THE AXIAL RESTRAINT CAUSED BY 
THE PRESSURE END LOAD, TO MINIMIZE THE NEED FOR RIGID 
ANCHORS 

C 3 OWNER WILL COMPLY; THE PERVIOUS BRAID WILL ALLOW O 
WATER TO LEAK, SEEP, OR FLOW THROUGH IF LEAK DEVELOPS 
IN HOSE. .  

4 EXTRA SHIPPING BARS ARE NOT REQUIRED TO MAINTAIN 
PROPER FACE-TO-FACE LENGTH BECAUSE THE HOSE BRAID 
PROVIDES REQUIRED RESTRAINT.  

THE OWNER MUST COMPLY WITH ALIGNMENT INSTALLATION 
REQUIREMENTS. FLOATING FLANGE AT EACH END WILL 
MINIMIZE TWISTING THE HOSE.  

C 5 FLOW DIRECTION NOT REQUIRED FOR A HOSE.  

6 NOT REQUIRED. FLOW VELOCITIES ARE BELOW CRITICAL 
o0 LEVELS NOTED IN STRESS REPORT CR 63 

? ALL PRESSURE BOUNDARY MATERIAL SHALL CONFORM TO 
0 NC2000. THE BRAID MATERIAL SHALL NEET THE 

REQUIREHI4TS OF ASTM-A-500. AND MATERIAL PHYSICAL 
PROPERTIES SHALL MEET THE REQUIREMENTS OF SECTION III 
TABLE 1-7-2, PLATE MATERIAL.  

U THE STRESS ANALYSIS IS PERFORMED ON THE BELLOWS 
ONLY AND IGNORES THE COMPRESSIVE HOOP SUPPORT 
PROVIDED BY THE BRAID.  

0 CALCULATED HOOP STRESS PER CR 683 IS 8.89 KSI O 
CODE ALLOWABLE STRESS IS 18.55 KSI FOR 321 CRES AT 150 F 

o REQUIREMENT IS NET. 1 

9 THE CALCULATED BENDING STRESS IS 25.85 KSI B INO.  
PLUS 4.01 KSI MERIDIONAL, OR 29.86 KSI TOTAL O 
BENDING STRESS AT OPERATING, TIMES 1.5 * 44.79 KSI 
PROOF PRESSURE STRESS. ALLOWABLE SENDING STRESS * 

0 ~.5 X 7 * 113 KS FOR 2S CHANGE. DESIGN IS ADEQUATE 
FOR 7X CHANGE PERMITTED BY Thl CODE.
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C 10 THE BRAID PROVIDES THE EXTERNAL RESTRAINT TO THE O 

HOSE BELLOWS AND REMAINS ON AT ALL TIMES.  

C NOTE: EXTERNAL RESTRAINT IS PERMITTED FOR SQUIRM 

TESTS PER LAST SENTENCE OF PARAGRAPH.  

THE HOOP EXTERNAL RESTRAINT FORCE FAR EXCEEDS THE LOW S 
OFFSET LOADS CAUSED BY THE HOSE SQUIRMING.  

C IN BURST TESTS TO FAILURE (4 TIMES HIN OPERATING 0 
PRESSURE). THE HOSE DOES NOT SQUIRM AT ANY TIME, EVEN 
THOUGH THE BELLOWS DEFORMS DRASTICALLY WITHIN THE 
CBRAID. IN SEVERAL. TESTS (AFTER FAILURE) THE BELLOWS 0 
HOSE APPEARED TO LOOK LIKE A TUBE INSIDE THE BRAID 
WITH INTERNAL STIFFENING RINGS. THE OUTSIDE RADIUS 
OF THE BELLOWS INCREASES TO LOOK LIKE A TUBE WHILE 
THE INSIDE BELLOWS RADIUS BECOMES VERY ShALL.  
THIS BURST TEST TO FOUR TIMES MINIMUM OPERATING 
EXCEEDS THE 2.25 TIMES SQUIRM REQUIREMENT BY THIS 

PARAGRAPH.  

o THE HOSE PITCH DOES NOT CHANGE BECAUSE OF THE FRICTION 0 
LOAD CAUSED BY THE HOOP SQUEEZE OF THE BRAID 

o (1) HOSES ARE NORMALLY HELD ONLY AT ONE END BY THE 

EQUIPMENT WHICH APPLIES THE TEST PRESSURE. THE 
OPPOSITE END IS ALLOWED TO MOVE AS REQUIRED TO FIT 

O PRESSURE TEST TANK.  

(2) PROOF TEST PRESSURE WAS INCREASED TO ACCOUNT FOR 
o DESIGN TEI.P•.RATURES.  

11t (KS)(S)SF 

SF * 175 KSI FOR 10000 CYCLES 

o KS * (KCS)(KSS) 

KSC * 2SC/(SC+SH) * 1.006 
0 KSS * 1.470 - (.044)(NUMDER OF TESTS)% 

KSS * 1.470 - (.044)(25) 

0 (ACTUALLY MBC HAS'NORE THAN 25 TESTS PERFORMED TO 0 

REAFFIRM S-N CURVE) 

KSS * 0.37 

0 KS * (1.008)(.37) * .37 

0 KS USE 1.25 (NIN CODE ALLOWABLE) 

9 * 48.61 KSI (SEE CR 683 PARAI1.8) 

0 (1.25) 48.61) KSI ( 17iKSI 
60.76 KSX < 175 KS1 

0 REQUIREMENT IS MET.



"C 6CR64 6 
PAGE14 

C 12 MBC IS USING THE STANDARD PUBLISHED AND MODIFIED 
BY TEST EQUATIONS OF EJMA TO DEMONSTRATE COMPLIANCE 
WITH THIS LIFE REQUIREMENT. MBC STRESS REPORT, CR683 
PROVIDES THE CALCULATIONS TO SHOW LIFE IS MET.  

MBC HAS CONDUCTED MANY TESTS OF ITS OWN AND HAS FOUND 
RESULTS TO BE VERY SIMILAR TO EJMA RESULTS.  

S 13 SEE DESION STRESS REPORT CR683 USED FOR DESIGN 
VERIFICATION. SEISMIC TEST REPORTS CR427 AND CR439 0 
ARE AVAILABLE FOR TEST VERIFICATION.  

C 14 ALL TYPES OF STRESS CYCLES WERE CONSIDERED WITH 0 
PRESSURE STRESS AND MOTION STRESS OCCURRING 
SIMULTANEOUSLY TO PRODUCE THE SIGNIFICANT STRESS FOR 
LIFE CALCULATIONS.  

CUMULATIVE STRESSES FOR SEISMIC AND THERMAL NOTION 
C EET ASME I & PV CODE REQUIREMENT PERNC 3649.4() 
AS FOLLOWS 

C TYPE 

TI * 10000 THERMAL LIFE CYCLES 
C T2 a 500 SEISMIC LIFE CYCLES 

CYCLES STRESS PER CR "63 PARAMID 

STT * 48.61 KSI (THERMAL) 
o STS * 45.93 KSI (SEISMIC) 

CALCULATED CYCLIC LIFE PEt CR 643 PARA1(.9 

O N1 * 100000000 CYCLES (THERMAL) 
N2 * 100000000 CYCLES (SEISMIC) 

0 USAGE FACTORS 

Ul * TI/NI * ,0001000 o U2 * T2/N2 a .o0000050 

O CUMULATIVE USAGE FACTORS SHALL NOT EXCEED 1.0 

Ul * U2 + ETC ( 1.0 
.000100 + .000005( 1.0 

o AUE .00010NT 1.0 9 
REQUIREMENT IS MET.
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C 15 CYLINDRICAL COLLARS ARE USED AND ARE ACCOUNTED 
FOR, SINCE THE COLLARS PROVIDE AN EXCELLENT LOCATION 
TO ATTACH THE LIGHT WALL BELLOWS MATERIAL TO HEAVIER 

C RING WHERE THE BRAID AND TUBE STUB ARE ATTACHED.  
ATTACHMENT OF THE HOSE (OR BELLOWS) JOINTS MZETS THE 
REQUIREMENTS OF THE ASHE B & PV CODE SECTION III 
PARA. NC400.  

16 THE SPRING RATE FOR A LONG HOSE IS USUALLY SO LOW 
THAT IT IS DIFFICULT TO MEASURE WITHOUT THE BRAID 0 

BECAUSE OF SQUIRM. CALCULATED SPRING RATES ARE PROVIDED 
IN CR683. FRICTION FORCES PROVIDE A LARGER PORTION 

C' OF THE LOADING THAN SPRING RATE LOADS AND ARE ALSO 
CONSIDERED, AND A FACTOR IS APPLIED TO SHOW THAT THE 
IMPOSED LOADS WILL BE LESS THAN THE ALLOWABLE REQUIRED 
BY THE CUSTOMER.  

NO INDIVIDUAL SPRING RATE TESTS 6ILL BE PERFORMED ON 
PRODUCTION HOSE.  

17 (A) REQUIRED NUMBER OF WIRES FOR HOSE - REF.  

CR663 PARA0. 10.  

o N a F/(SA)(COS A) 1 122 WIRES 

ACTUAL CONSTRUCTION * ( 46)( 4) * 192 WIRES 

o REQUIREMENT IS MET.  

o (3) ALL OTHER REQUIREMENTS OF THIS CODE CASE HAVE 

KEN MET AS NOTED IN OTHER PORTIONS OF THIS CHECK LIST. O 

o 5 

o 0 

o 

0 0 .  

o 0 

0 0 

" I
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SUb- SUB- ASME SECTION III 
CO 

ARTICLE PARA SUBSECTION NC 3649 

NUMBER NO. REQUIREMENTS 

3649.2 (A) PIPING SYSTEM LAYOUT, ANCHORAGE, 

GUIDING AND NOTIONS 

(8) RIGID ANCHORS 

(C) INSTALLATION LOCATIONS AND 

INSPECTION ACCESSIBILITY 

(D) SHIPPING DARS 

) (H) FLOW DIRECTION MARKINGS NI 

(F) INTERNAL SLEEVES N 

3649.3 ALL PRESSURE BOUNDARY MATERIAL 

PER NC 2000 

3649.4 (A) ALLOWABLE CIRCUMFERENTIAL BELLOuS 
MEMBRANE STRESS 

(3) ALLOWABLE MERIDIONAL MEMBRANE AND 
BENDING STRESS AT 1-1/2 DESIGN 

o PRESSURE FOR NO PERMANENT DEFORMATION 

(C) MINIMUM ALLOED SQUIRM PREKURE 

(a) STRESS MULTIPLICATION FACTOR FOR 

DESIGN LIFE (KS)S)(SF 

(<) COMPLIANCE DEMONSTRATED BY (),(2) OR ( 

0 (1) CALCULATED STRESSES VS rST LIFE 
VItIFrED BY TESTS 

o (2) INDIVIDUAL TEST TO VERIFY 
SINGLE DESIGN 

* (3) DESIGN ANALYSIS P NC 3200 

() PROCEDURES USED BY CERTIFICATE HOLR 
* TO VERIFY DESIGN 

(W) TYPES OF SIGNIFICANT STRESSE FOR 
o LIFE CALCULATIONS 

WH) CERTIFICATE HOLDERS COMPLIANCE 
S0 PWOT TO NC a649 

(t) CYLINDRICAL BELLOWS COLLARS 

(, U) .. mXoANlO JOINT SPRIMN RATE 

SC~a CASE NUBER N-92 USE OF FEIBLE OwC -

nPLIANCE 
BY 

HER MBC 

x 

x

IT 

»T 01
REeD 

RED 

USED
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C REARKS/NOTES 

1 OWNER WILL COMPLY AND HAS STATED THE EXACT END 
C€ OTIONS REQUIRED OF THE HOSE. 0 

2 THE BRAID PROVIDES THE AXIAL RESTRAINT CAUSED BY 
C THE PRESSURE END LOAD, TO MINIMIZE THE NEED FOR RIGID 

ANCHORS 

C 3 OWNER WILL COMPLYi THE PERVIOUS BRAID WILL ALLO 
HATER TO LEAK, SEEP, OR FLOW THROUGH IF LEAK DEVELOPS 

SIN HOSE.  

4 EXTRA SHIPPING BARS ARE NOT REQUIRED TO MAINTAIN 
PROPER FACE-TO-FACE LENGTH BECAUSE THE HOSE BRAID 

C PROVIDES REQUIRED RESTRAINT.  

THE OWNER MUST COMPLY WITH ALIGNMENT INSTALLATION 
SREQUIREMENTS. FLOATING FLANGE AT EACH END WILL 

MINIMIZE TWISTING THE HOSE.  

C 5 FLOW DIRECTION NOT REQUIRED FOR A HOSE.  

6 NOT REQUIRED. FLOW VELO' . ' ARE BELOW CRITICAL 
C LEVELS NOTED IN STRESS '-A 683 J 

7 ALL PRESSURE BOUNDARY I. ,.ALL CONFORM TO o0 NC2000. THE BRAID MATERIk .:.ALL MEET THE 
REQUIREMENTS OF ASTH-A-580, AND MATERIAL PHYSICAL 
PROPERTIES SHALL HEET THE REQUIREMENTS OF SECTION III 

(0 TABLE I-7-2, PLATE MATERIAL.  

STHE STRESS ANALYSI IS PERFORMED ON THE DELLOWS 
C ONLY AND IGNORES THE COMPRESSIVE HOOP SUPPORT 

PROVIDED DY THE RAID. .  

SCALCULATED HOOP STRESS PER CR 63 IS 8.92 KSI 
CODE ALLOWABLE STRESS IS 18.5 KSI FOR 321 CRES AT 150 F 

O REUIREMENT IS MET.  

9 THE CALCULATED DENDING STRESS IS 25.82 KSI BENDING.  
SPLUS 4.01 KSI MERIDIONAL, OR 29.83 KSI TOTAL 

ENDING STRESS AT OPERATING, TIMES 1.5 * 44.75 KSI 
PROOF PRESSURE STRESS. ALLOWABLE BENDING STkESS 

S1.5 X S * 113 SI FOR 2 CHANGE. DESIGN IS ADEQUATE 0 
FOR t7 CHANGE PERMITTED BY THE COLE.
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C 10 THE BRAID PROVIDES THE EXTERNAL RESTRAINT TO THE 
HOSE BELLOWS AND REMAINS ON AT ALL TIMES.  

C NOTE: EXTERNAL RESTRA!NT IS PERMITTED FOR SQUIRM 0 
TESTS PER LAST SENTENCE OF PARAGRAPH.  

THE HOOP EXTERNAL RESTRAINT FORCE FAR EXCEEDS THE LOW 
OFFSET LOADS CAUSED BY THE HOSE SQUIRMING.  

C IN BURST TESTS TO FAILURE (4 TIMES HIN OPERATING 
PRESSURE), THE HOSE DOES NOT SQUIRM AT ANY TIME, EVEN 
THOUGH THE BELLOWS DEFORMS DRASTICALLY WITHIN THE 

C BRAID. IN SEVERAL TESTS (AFTER FAILURE) THE BELLOWS 0 
HOSE APPEARED TO LOOK LIKE A TUBE INSIDE THE BRAID 
SWITH INTERNAL STIFFENING RINGS. THE OUTSIDE RADIUS 
OF THE BELLOWS INCREASES TO LOOK LIKE A TUBE WHILE 
THE INSIDE BELLOWS RADIUS BECOMES VERY SMALL.  
THIS BURST TEST TO FOUR TIMES MINIMUM OPERATING 

0 EXCEEDS THE 2.25 TIMES SQUIRM REQUIREMENT BY THIS 
PARAGRAPH.  

o0 THE HOSE PITCH DOES NOT CHANGE BECAUSE OF THE FRICTION 
LOAD CAUSED BY THE HOOP SQUEEZE OF THE BRAID 

o (i) HOSES ARE NORMALLY HELD ONLY AT ONE END BY THE J 
EQUIPMENT WHICH APPLIES THE TEST PRESSURE. THE 
OPPOSITE END IS ALLOWED TO MOVE AS REQUIRED TO FIT o PRESSURE TEST TANK.  

(2) PROOF TEST PRESSURE WAS INCREASED TO ACCOUNT FOR 
DESIGN TEMPERATURES.  

S 11t (KS)(S)(SF 

SF * 175 KSI FOR 10000 CYCLES 

O KS * (KCS)(KSS) 

KSC * 2SC/(C*+SH) * 1.000 
O KKSS m 1.470 - (.044)(NUMBER OF TESTS) 1 

KSS * 1.470 - (.044)(25) 

0 . (ACTUALLY MBC HAS MORE THAN 25 TESTS PERFORMED TO S 

O REAFFIRM S-N CURVE) 

KS * 0.37 

0 KS * (1.00)(.37) * .317 

SKS * USE 1.25 (MIN CODE ALLOWABLE) 

S - 42.64 KSI (SEE CR 6"3 PARAII.8) 

0 (1.25)( 42.64) KSI ( 1"75SI 0 
53.30 KSX 4 175 KSi 

o0 REQUIREMENT IS MET. O
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C 12 MBC IS USING THE STANDARD PUBLISHED AND MODIFIED 
BY TEST EQUATIONS OF EJHA TO DEMONSTRATE COMPLIANCE 
WITH THIS LIFE REQUIREMENT. HBC STRESS REPORT. CR683 
PROVIDES THE CALCULATIONS TO SHOW LIFE IS MET.  

BHC HAS CONDUCTED HANY TESTS OF ITS OWN AND HAS FOUND 
C RESULTS TO BE VERY SIMILAR TO EJHA RESULTS.  

S 13 SEE DESIGN STRESS REPORT CR683 USED FOR DESIGN 
C VERIFICATION. SEISMIC TEST REPORTS CR427 AND CR439 

ARE AVAILABLE FOR TEST VERIFICATION.  

C 14 ALL TYPES OF STRESS CYCLES WERE CONSIDERED WITH 
PRESSURE STRESS AND MOTION STRESS OCCURRING 
SIMULTANEOUSLY TO PRODUCE THE SIGNIFICANT STRESS FOR 

C LIFE CALCULATIONS.  

CUMULATIVE STRESSES FOR SEISMIC AND THERMAL MOTION 

C MEET ASME B & PV CODE REQUIREMENT PERNC 3649.4(G) 
AS FOLLOWS 

C TYPE 0 
Tl * 10000 THERMAL LIFE CYCLES 

C T2 * 500 SEISMIC LIFE CYCLES 

CYCLES STRESS PER CR 683 PARAI|.8 0 
STT * 42.64 KSI (THERMAL) 

c STS * 49.67 KSI (SEISMIC) 

CALCULATED CYCLIC LIFE PER CR 663 PARA5|.9 

C NI * 100000000 CYCLES (THERMAL) 
N2 * 100000000 CYCLES (SEISMIC) 

0 USAGE FACTORS 0 
Ul * Tl/Nl * .0001000 

o U2 * T2/N2 * .0000050 S 

0 CUMULATIVE USAGE FACTORS SHALL NOT EXCEED 1.0 

Ul * U2 * ETC ( 1.0 
o .000100 * .000005( 1.0 

0 .000105 ( 1.0 «1 .  

0 REQUIREMENT IS MET.  
0 S 

0 *



( CR 6R4 0 
PAE 20 

C 15 CYLINDRICAL COLLARS ARE USED AND ARE ACCOUNTED 
FOR, SINCE THE COLLARS PROVIDE AN EXCELLENT LOCATION 

c TO ATTACH THE LIGHT WALL BELLOWS MATERIAL TO HEAVIER 
RING WHERE THE BRAID AND TUBE STUB ARE ATTACHED.  
ATTACHMENT OF THE HOSE (OR BELLOWS) JOINTS MEETS THE 
REQUIREMENTS OF THE ASME B & PV CODE SECTION III 
PARA. NC4800.  

S 16 THE SPRING RATE FOR A LONG HOSE IS USUALLY SO LOW 
THAT IT IS DIFFICULT TO MEASURE WITHOUT THE BRAID 
BECAUSE OF SQUIRM. CALCULATED SPRING RATES ARE PROVIDED 
IN CR683. FRICTION FORCES PROVIDE A LARGER PORTION 
OF THE LOADING THAN SPRING RATE LOADS AND ARE ALSO 
CONSIDtrED, AND A FACTOR IS APPLIED TO SHOW THAT THE 
IMPOSED LOADS WIL%. BE LESS THAN THE ALLOWABLE REQUIRED 
BY THE CUSTOMER.  

NO INDIVIDUAL SPRING RATE TESTS WILL BE PERFORMED ON 

0 PRODUCTION HOSE.  

S 17 (A) REQUIRED NUMBER OF WIRES FOR HOSE - REF.  
C CR693 PARA5S.10. 0 

c N * F/(SA)(COS A) - 522 WIRES 

ACTUAL CONSTRUCTION * ( 48)( 4) 0 192 WIRES 

0 REQUIREMENT IS MET.  

o (B) ALL OTHER REQUIREMENTS OF THIS CODE CASE HAVE 
BEEN MET AS NOTED IN OTHER PORTIONS OF THIS CHECK LIST. 0 

0 0 

0 0 

0 0 

o 0 

0 0 

0 S 

0 0 

0 0
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SUB- SUB- ASME SECTION III CC 
ARTICLE PARA SUBSECTION NC 3649 

C NUMBER NO. REQUIREMENTS 01 

3649.2 (A) PIPING SYSTEM LAYOUT, ANCHORAGE, 
GUTDING AND MOTIONS 

(B) RIGID ANCHORS 

(C) INSTALLATION LOCATIONS AND 
0 INSPECTION ACCESSIBILITY 

(D) SHIPPING BARS NI 

o (H) FLOW DIRECTION MARKINGS NI 

3 (F) INTERNAL SLEEVES Nt 

3649.3 ALL PRESSURE BOUNDARY MATERIAL 
PER NC 2000 

3649.4 (A) ALLOWABLE CIRCUhFERENTIAL BELLOWS 
0 MEMBRANE STRESS 

(B) ALLOWABLE MERIDIONAL MEMBRANE AND 
BENDING STRESS AT 1-1/2 DESIGN 

0 PRESSURE FOR NO PERMANENT DEFORMATION 

(C) MINIMUM ALLOWED SQUIRM PRESSURE 

(D) STRESS MULTIPLICATION FACTOR FOR 
DESIGN LIFE (KS)(S)(SF 

(E) COMPLIANCE DEMONSTRATED BY (1),(2) OR (3) 

0 (1) CALCULATED STRESSES VS STD LIFE 
VERIFIED BY TESTS 

0 (2) INDIVIDUAL TEST TO VERIFY 
STNGLE DESIGN 

0 (3) DESIGN ANALYSIS PER NC 3200 

(F) PROCEDURES USED BY CERTIFICATE HOLDER 
0 TO VERIFY DESIGN 

(0) TYPES OF SIGNIFICANT STRESSES FOR 
0 LIFE CALCULATIONT 

(H) CERTIFICATE HOLDERS COMPLtANCE 
0 REPORT TO NC 3649 

(I) CYLINDRICAL BELLOWS COLLARS 

(J) EXPANSION JOINT SPRING RATES 

0 CODE CASE NUMBER N-192 USE OF FLEXIBLE HOSE

)MPLIANCE 
BY 

INER MBC 

X
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REMARKS 
/NOTES 

1

OT REQD 

OT REQD 

OT I4SED 

X

X 8 

X 9

X 12

NOT APPLICABLE 

NOT APPLICABLE 

X 13 

X 14 
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REPORT 

X 15 

X 16 

X 17
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C REMARKS/NOTES 

I OWNER WILL COMPLY AND HAS STATED THE EXACT END 
C MOTIONS REQUIRED OF THE HOSE.  

S 2 THE BRAID PROVIDES THE AXIAL RESTRAINT CAUSED DY 
C THE PRESSURE END LOAD, TO mINIMIZE THE NEZD FOR RIGID 

ANCHORS 

6 3 OWNER WILL COMPLY, THE PERVIOUS BRAID WILL ALLOW " 0 
WATER TO LEAK, SEEP, OR FLOW THROUGH IF LEAK DEVELOPS o IN HOSE. .  

4 EXTRA SHIPPING BARS ARE NOT REQUIRED TO MAINTAIN 
PROPER FACE-TO-FACE LENOTH BECAUSE THE HOSE BRAID 

C PROVIDES REQUIRED RESTRAINT.  

THE OWNER MUST COMPLY WITH ALIGNMENT INSTALLATION o REQUIREMENTS. FLOATING FLANGE AT EACH END WILL 
MINIMIZE TUWISTING THE HOSE.  

0 S FLOW DIRECTION NOT REQUIRED FOR A HOSE. 0 

6 NOT REQUIRED. FLOW VELOCITIES ARE BELOW CRITICAL 
0 LEVELS NOTED IN STRESS REPORT CR 683 

7 ALL PRESSURE BOUNDARY MATERIAL SHALL CONFORM TO 
0 NC2000. THE BRAID MATERIAL SHALL HEET THE 

REQUIREMENTS OF ASTM-A-580, AND MATERIAL PHYSICAL 
PROPERTIES SHALL MEET THE REQUIREMENTS OF SECTION III 

0 TABLE 1-7-2, PLATE MATERIAL.  

8 THE STRESS ANALYSIS IS PERFORMED ON THE BELLOWS 
0 ONLY AND IGNORES THE COMPRESSIVE HOOP SUPPJRT 

PROVIDED BY THE BRAID.  

0 CALCULATED HOOP STRESS PER CR 683 IS 10.14 KSI 0 
CODE ALLOWABLE STRESS IS 18.70 KSZ FOR 321 CRES AT 70 F 

0 REQUIREMENT IS MET. I 

o 9 THE CALCULATED BENDING STRESS IS 29.42 KSI BENDING, 
PLUS 4.57 KSI MERIDIONAL, OR 33.99 KSI TOTAL 
BENDING STRESS AT OPERATING, TI?,S 1.5 * 50.98 KS! 
PROOF PRESSURE STRESS. ALLOWABLE BENDING STRESS * 

0 1.5 X 75 * 113 KSI FOR 2X CHANGE. DESIGN IS ADEQUATE 
FOR 7X CHANGE PERMITTED BY THE CODE.  

0 S 

0 
o • 

o I •
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10 THE BRAID PROVIDES THE EXTERNAL RESTRAINT TO THE 

HOSE BELLOWS AND REMAINS ON AT ALL TIMES.  

C NOTE: EXTERNAL RESTRAINT IS PERMITTED FOR SQUIRE 

TESTS PER LAST SENTENCE OF PARAGRAPH.  

THE HOOP EXTERNAL RESTRAINT FORCE FAR EXCEEDS THE LOW 0 
OFFSET LOADS CAUSED BY THE AOSE SQUIRMING.  

€ IN BURST TESTS TO FAILURE (4 TIMES MIN OPERATING 

PRESSURE), THE HOSE DOES NOT SQUIRM AT ANY TIME, EVEN 
THOUGH THE BELLOWS DEFORMS DRASTICALLY WITHIN THE 
BRAID. IN SEVERAL TESTS (AFTER FAILURE) THE BELLOWS 

HOSE APPEARED TO LOOK LIKE A TUBE INSIDE THE BRAID 
WITH INTERNAL STIFFENING RINGS. THE OUTSIDE RADIUS 
OF THE BELLOWS INCREASES TO LOOK LIKE A TUBE WHILE 

THE INSIDE BELLOWS RADIUS BECOMES VERY SMALL.  
THIS BURST TEST TO FOUR TIMES MINIMUM OPERATING 

0 EXCEEDS THE 2.25 TIMES SQUIRM REQUIREMENT BY THIS 
PARAGRAPH.  

C THE HOSE PITCH DOES NOT CHANGE BECAUSE OF THE FRICTION 

LOAD CAUSED BY THE HOOP SQUEEZE OF THE BRAID 

O (1) HOSES ARE NORKALLY HELD ONLY AT ONE END BY THE 

EQUIPMENT WHICH APPLIES THE TEST PRESSURE. THE 
OPPOSITE END IS ALLOWED TO MOVE AS REQUIRED TO FIT 

0 PRESSURE TEST TANK.  

(2) PROOF TEST PrESSURE WAS INCREASED TO ACCOUNT FOR 

0 DESIGN TEMPERATURES.  

0 11 (KS)(S)(SF 

SF * 175 KSI FOR 10000 CYCLES 

0 KS * (KCS)(KSS) 

KSC * 2SC/(SC*SH) * 1.008 
0 KSS * 1.470 - (.044)XNUMBER OF TESTS) t 

KSS * 1.470 - (.044)(25) 

0 (ACTUALLY MBC HAS MORE THAN 25 TESTS PERFORMED TO S 

SREAFFIRM S-N CURVE) 
KSS - 0.37 

0 KS * (1.008)(.37) a .37 

0 KS * USE 1.25 (MIN CODE ALLOWABLE) 

S * 47.29 KSI (SEE CR 683 PARAa.) 

0 (1.25)( 47.26) KSI ( 175KS1 

59.10 KSI ( 175 KSI 

0 REQUIREMENT IS MET.
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C 12 MBC IS USING THE STANDARD PUBLISHED AND MODIFIED 
BY TEST EQUATIONS OF EJMA TO DEMONSTRATE COMPLIANCE 
-'ITH THIS LIFE REQUIREMEN'T. MBC STRESS REPORT. CR683 
PROVIDES THE CALCULATIONS TO SHOW LIFE IS MET.  

MBC HAS CONDUCTED MANY TESTS OF ITS OWN AND HAS FOUND 

RESUL'TS TO BE VERY SIMILAR TO EJMA RESULTS.  

13 SEE DESIGN STRESS REPORT CR683 USFD FOR DESIGN 
C VERIFICATION. SEISMIC TEST REPORrS CR427 AND CR439 

ARE AVAILABLE FOR TEST VERIFICATION.  

C 14 ALL TYPES OF STRESS CYCLES WERE CONSIDERED WITH 

PRESSURE STRESS AND MOTION STRESS OCCURRING 
SIMULTANEOUSLY TO PRODUCE THE SIGNIFICANT STRESS FOR 

CLIFE CALCULATIONS.  

CUMULATIVE STRESSES FOR SEISMIC AND THERMAL MOTION 

CMEET ASME B & PV CODE REQUIREMENT PERNC 3649.4(0) 
AS FOLLOWS 

C TYPE 0 

TI a 10000 THERMAL LIFE CYCLES 
0 T2 a 500 SEISMIC LIFE CYCLES 

CYCLES STRESS PER CR 683 PARAIU.8 0 
STT * 47.28 KSI (THERMAL) 

o STS - 53.06 KSI (SEISMIC) 

CALCULATED CYCLIC LIFE PER CR 683 PARAg.9 

0 N1 - 100000000 CYCLES (THERMAL) 
N2 a 100000000 CYCLES (SEISMIC) 

0 USAGE FACTORS 

UI " TI/NI a .0001000 
0 U2 a T2/N2 * .0000050 

o CUMULATIVE USAGE FACTORS SHALL NOT EXCEED 1.0 

Ut * U2 * ETC ( 1.0 
.000100 * .000005( 1.0 

0 .000105 ( 1.0 

a REQUIREMENT IS MET.  

o 5 

o 0 

0 0 •
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15 CYILINDRICAL COLLARS ARE USED AND ARE ACCOUNTED 
FOR, SINCE THE COLLARS PROVIDE AN EXCELLENT LOCATION 
TO ATTACH THE LIGHT WALL BELLOWS MATERIAL TO HEAVIER 
RING WHERE THE BRAID AND TUBE STUD ARE ATTACHED.  
ATTACHMENT OF THE HOSE (OR BELLOWS) JOINTS MEETS THE 
REQUIREMENTS OF THE ASME B & PV CODE SECTION III 
PARA. NC4800.  

16 THE SPRING RATE FOR A LONG HOSE IS USUALLY SO LOW 
THAT IT IS DIFFICULT TO MEASURE WITHOUT THE BRAID 

BECAUSE OF SQUIRM. CALCULATED SPRING RATES ARE PROVIDED 
IN CR683. FRICTION FORCES PROVIDE A LARGER PORTION 
OF THE LOADING THAN SPRING RATE LOADS AND ARE ALSO 
CONSIDERED, AND A FACTOR IS APPLIED TO SHOW THAT THE 
IMPOSED LOADS WILL BE LESS THAN THE ALLOWABLE REQUIRED 
BY THE CUSTOMER.  

NO INDIVIDUAL SPRING RATE TESTS WILL BE PERFORMED ON 

PRODUCTION HOSE.  

17 (A) REQUIRED NUMBER OF WIRES FOR HOSE - REF.  

CR683 PARA fAo.  

c N a F/(SA)(COS A) * 138 WIRES 

ACTUAL CONSTRUCTION'm ( 4B)( 4) 1 192 WIRES 

o REQUIREMENT IS MET.  

o (B) ALL OTHER REQUIREMENTS OF THIS CODE CASE HAVE 
BEEN MET AS NOTED IN OTHER PORTIONS OF THIS CHECK LIST.
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SUB- SUB- ASME SECTION III 
ARTICLE PARA SUBSECTION NC 3649 

C NUMBER NO. REQUIREMENTS 

3649.2 (A) PIPING SYSTEM LAYOUT, ANCHORAGE, 
GUIDING AND MOTIONS 

S(B) RIGID ANCHORS € 
(C) INSTALLATION LOCATIONS AND c INSPECTION ACCESSIBILITY C 
(D) SHIPPING BARS 

C (H) FLOW DIRECTION MARKINGS 

(F) INTERNAL SLEEVES 

3649.3 ALL PRESSURE BOUNDARY MATERIAL 
c PER NC 2000 C 

3649.4 (A) ALLOWABLE CIRCUMFERENTIAL BELLOWS 
c MEMBRANE STRESS 

(B) ALLOWABLE MERIDIONAL MEMBRANE AND 
BENDING STRESS AT 1-1/2 DESIGN 

0 PRESSURE FOR NO PERMANENT DEFORMATION 

S(C) MINIMUM ALLOWED SQUIRM PRESSURE 0 
(D) STRESS MULTIPLICATION FACTOR FOR 

DESIGN LIFE (KS)(S)(SF 

(E) COMPLIANCE DEMONSTRATED BY (1),(2) OR 

O (1) CALCULATED STRESSES VS STD LIFE 
VERIFIED BY TESTS 

0 (2) INDIVIDUAL TEST TO VERIFY 
SINGLE DESIGN 

o (3) DESIGN ANALYSIS PER NC 3200 

(F) PROCEDURES USED BY CERTIFICATE HOLDER 
0 TO VERIFY DESIGN 

S(0) TYPES OF SIGNIFICANT STRESSES FOR 
LIFE CALCULATIONS 

(H) CERTIFICATE HOLDERS' COMPLIANCE 
O REPORT TO NC 3649 

(I) CYLINDRICAL BELLOWS COLLARS ' 0 
(J) EXPANSION JOINT SPRING RATES 

o CODE CASE NUMBER N-192 USE OF FLEXIBLE HQSE

COMPLIANCE 
BY 

OWNER HBDC 

X

NOT 

NOT 

NOT

CR 684 
PAGE 16 

REMARKS 

/NOTES 

I

REQD 

REQD 

USED 

X

x S 

X 9

(3) 

X 12 

NOT APPLICABLE 

NOT APPLICABLE 

X 13 

X 14 

X THIS 
REPORT 

X 15 

X 16 

X 0?
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C REMARKS/NOTES 

i OWNER WILL COMPLY AND HAS STATED THE EXACT END 

C MOTIONS REQUIRED OF THE HOSE.  

2 THE BRAID PROVIDES THE AXIAL RESTRAINT CAUSED BY 

C THE PRESSURE END LOAD. TO MINIMIZE TF1 NEED FOR RIOID 

ANCHORS 

C 3 OWNER WILL COMPLY; THE PERVIOUS BRAID WIlL ALLOW 0 
WATER TO LEAK. SEEP. OR FLOW THROUGH IF LEAK DEVELOPS 

SIN HOSE.  
4 EXTRA SHIPPING BARS ARE NOT REQUIRED TO MAINTAIN 

PROPER FACE-TO-FACE LENGTH BECAUSE THE HOSE BRAID 
C PROVIDES REQUIRED RESTRAINT.  

THE OWNF's MUST COMPLY WITH ALIGNMENT INSTALLATION 
C REQUIREMENTS. FLOATING FLANGE AT EACH END WILL 

MINIMIZE TWISTING THE HOSE.  

C 5 FLOW DIRECTION NOT REQUIRED FCR A HOSE. S 

6 NOT REQUIRED. FLOW UELOCITIES ARE BELOW CRITICAL 
C LEVELS NOTED IN STRESS REPORT CR 683 

7 ALL PRESSURE BOUNDARY MATERIAL SHALL CONFORM TO 
0 NC2000. 'E BRAID MATERIAL SHALL MEET THE 

REQUIREMENTS OF ASTM-A-5SO. AND MATERIAL PHYSICAL 
PROPERTIES SHALL MEET THE REQUIREMENTS OF SECTION III 

0 TABLE 1-7-2, PLATE MATERIAL.  

S 8 THE STRESS ANALYSIS IS PERFORMED ON THE BELLOWS o ONLY AND IGNORES THE COMPRESSIVE HOOP SUPPORT 

PROVIDED BY THE BRAID.  

0 CALCULATED HOOP STRESS PER CR 683 IS 10.1S KSI 

CODL ALLOWABLE STRESS IS 18.70 KSI FOR 321 CRES AT 70 F 

0 REQUIREMENT IS MET. 
0 

9 THE CALCULATED BENDING STRESS IS 29.40 KSI BENDING, 

0 PLUS 4.57 KSI MERIDIONAL, OR 33.97 KSI TOTAL 

BENDING STRESS AT OPERATING, TIMES 1.5 a 50.95 KSI 

PROOF PRESSURE STRESS. ALLOWABLE PENDINO STRESS * a 

0 1.S X-75 113 KSI FOR 2K CHANGE. DESIGN IS ADEQUATE 

FOR 7X CHANGE PERMITTED BY THE CODE.
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C 10 THE BRAID PROVIDES THE EXTERNAL RESTRAINT TO THE 

HOSE BELLOWS AND REMAINS Oh AT ALL TIMES.  

C NOTE: EXTERNAL RESTRAINT IS PERMITTED FOR SQUIRM 

TESTS PER LAST SENTENCE OF PARAGRAPH.  

THE HOOP EXTERNAL RESTRAINT FORCE FAR EXCEEDS THE 
LOW 

OFFSET LOADS CAUSED BY THE HOSE SQUIRMING.  

C IN BURST TESTS TO FAILURE (4 TIMES MIN OPERATINGO 

PRESSURE), THE HOSE DOES NOT SQUIRM AT ANY TIME. EVEN 

THOUGH THE BELLOWS DEFORMS DRASTICALLY WITHIN THE 
C BRAID. IN SEVERAL TESTS (AFTER FAILURE) THE BELLOWS 

HOSE APPEARED TO LOOK LIKE A TUBE INSIDE THE BRAID 

WITH INTERNAL STIFFENING RINGS. THE OUTSIDE RADIUS 
0 OF THE BELLOWS INCREASES TO LOOK LIKE A TUBE WHILE 

THE INSIDE BELLOWS RADIUS BECOMES VERY SMALL.  
THIS BURST TEST TO FOUR TIMES MINIMUM OPERATING 

0 EXCEEDS THE 2.25 TIMES SQUIRM REQUIREMENT BY THIS 

PARAGRAPH.  

C THE HOSE PITCH DOES NOT CHANGE BECAUSE OF THE FRICTION 

LOAD CAUSED BY THE HOOP SQUEEZE OF THE BRAID 

C (1) HOSES ARE NORMALLY HELD ONLY AT ONE END BY THE 

EQUIPMENT WHICH APPLIES THE TEST PRESSURE. THE 

OPPOSITE END IS ALLOWED TO MOVE AS REQUIRED TO FIT 

0 PRESSURE TEST TANK.  

(2) PROOF TEST PRESSURE WAS INCREOSED TO ACCOUNT FOR 

0 DESIGN TEMPERATURES.  

i (KS)(S)(SF 0 
SF * 175 KSI FOR 10000 CYCLES 

O KS * (KCS)(KSS) 

KSC * 2SC/(SC+SH) a 1.008 
0 KKS a 1.470 - (.044)(NUMIIER OF TESTS) 

KSS * 1.470 - (.044)(25) 

0 (ACTUALLY MBC HAS MORE THAN 25 TESTS PERFORMED TO 

REAFFIRM S-N CURVE) 0 
KSS * 0.37 

0 KS * (1.008)(.37) a .37 

o KS * USE 1.25 (MIN CODE ALLOWABLE) 0 
S * 47.99 KSI (SEE CR 683 PARAr.8) 

O (1.25)( 47.99) KSI ( 179KSI 
59.9o KSI ( 170 KSI 

0 REQUIREMENT IS MET. 0
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C 12 MBC IS USING THE STANDARD PUBLISHED AND MODIFIED 0 
BY TEST EQUATIONS OF EJMA TO DEMONSTRATE COMPLIANCE 
WITH THIS LIFE REQUIREMENT. M9C STRESS REPORT, CR683 
PROVIDES THE CALCULATIONS TO SHOW LIFE IS MET.  

MBC HAS CONDUCTED MANY TESTS OF ITS OWN AND HAS FOUND 
RESULTS TO BE VERY SIMILAR TO EJMA RESULTS.  

13 SEE DESIGN STRESS REPORT CR683 USED FOR DESIGN 
VERIFICATION. SEISMIC TEST REPORTS CR427 AND CR439 
ARE AVAILABLE FOR TEST VERIFICATION.  

C 14 ALL TYPES OF STRESS CYCLES WERE CONSIDERED WITH 
PRESSURE STRESS AND MOTION STRESS OCCURRING 
SIMULTANEOUSLY TO PRODUCE THE SIGNIFICANT STRESS FOR 
LIFE CALCULATIONS.  

~."'JLATIVE STRESSES FOR SEISMIC AND THERMAL MOTION 
MEET .*HE B & PV CODE REQUIREMENT PERNC 3649.4(0) 
AS FOLLOWS 

C TYPE 0 

TI * 10000 THERMAL LIFE CYCLES 
C T2 - 500 SEISMIC LIFE CYCLES 

CYCLES STRESS PER CR 683 PARAf..8 , 

STT * 47.99 KSI (THERMAL) o STS * 55.16 KSI (SEIStIC) 0 

CALCULATED CYCLIC LIFE PER CR 683 PARAtj.9 

0 Ni * 100000000 CYCLES (THERMAL) 
N2 * 100000000 CYCLES (SEISMIC) 

0 USAGE FACTORS 0 

UI * TI/Ni * .0001000 
U2 * T2/N2 * .0000050 I 

O CUMULATIVE USAGE FACTORS SHALL NOT EXCEED 1.0 

Ul * U2 + ETC ( 1.0 
.000100 + .000005( 1.0 

0 .000105ooo < .o 

- REQUIREMENT IS MET.



C 'S V 
J 

( CR 684 
PAGE 10 

C i5 CYLINDRICAL COLLARS ARE USED AND ;.'E ACCOUNTED 
FOR. SINCE THE COLLARS PROVIDE AA EXCELLENT LOCATION c TO ATTACH THE LIGHT WALL BELLOWS MATERIAL TO HEAVIER 
RING WHERE THE BRAID AND TUBE STUB ARE ATTACHED.  
ATTACHMENT OF THE HOSE (OR BELLOWS) JOINTS MEETS THE 
REQUIREMENTS OF THE ASME B & PV CODE SECTION III 
PARA. NC4800.  

16 THE'SPRING RATE FOR A LONG HOSE IS USUALLY SO LOW 
C THAT IT IS DIFFICULT TO MEASURE WITHOUT THE BRAID 

BECAUSE OF XQUIRM. CALCULATED SPRING RATES ARE PROVIDED 
IN CR683. FRICTION FORCES PROVIDE A LARGER PORTION 

C OF THE LOADING THAN SPRING RATE LOADS AND ARE ALSO 
CONSIDERED, AND A FACTOR IS APPLIED TO SHOW THAT THE 
IMPOSED LOADS WILL BE LESS THAN THE ALLOWABLE REQUIRED 
BY THE CUSTOMER.  

NO INDIVIDUAL SPRING RATE TESTS WILL BE PERFORMED ON 

O PRODUCTION HOSE.  

S 17 (A) REQUIRED NUMBER OF WIRES FOR HOSE - REF. d o CR683 PARA8I.10.  

- N a F/(SA)(COS A) - 138 WIRES 

ACTUAL CONSTRUCTION ( 48)( 4) * 192 WIRES 

0 REQUIREMENT IS MET.  

(B) ALL OTHER REQUIREMENTS OF THIS CODE CASE HAVE 
BEEN MST AS NOTED IN OTHER PORTIONS OF THIS CHECK LIST. 0 

o 0 

0 0 

0 0 

0 0 

0 0 

0 S
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3JJ- U'P- AME HEC T7I'! III CC 
ARTICLE PA'RA SUBSECTION NC 3649 

C f('rJMER NO. REQUIREMENTS 0O 

3649.2 (A) FIP!NG SYSTEM lAYOUT, ANCHORAGE, 
) GUIDING AN' !IOTIONS 

SB) RIGID ANCHORs" 
C 

(C) INSTALLATION LOCATIONS AND 
INSPFECTIOiN ACCESSIILITY 

C 
(D) SHIFPING BARS N( 

O (H) FLGw DIR-EClION iAhKINGS 1( 

(F) INTERNAL NLEEVfS N 
0 

3649.3 ALL PRESSURE BOUNDARY MATERIAL" 
FER NC 2000 

0 
3649.4 (A) ALLO.WABLE CIRCUHFEkENTIAL BELLOWS 

MEMBRANE STRESS 
0 

(B) ALLOWABLE MERIDIONAL MEMBRANE AND 
BENDING STRESS AT 1-1/2 DESIGN 

O PRESSURE FOk NO PERMANENT DEFORMATION 

(C) MINIMUh ALLOWED SQUIRM PRECSURI 

(D) STRESS MULTIPLICATION FACTOR FOP; 
DESIGN LIFE (KS)(t)(SF 

0 
(E) COMPLIANCE DEMONSTRATED iY (1),(2) OR (3) 

0 (1) CALCULATED STASSSES VS STO LIFE 
VERIFIEl bY TESTS 

0 (2' INDIVIDUAL TE.T TO VERIFY 
SINGLE. I.LSIGO 

o0 t.d) DESIGH AiALYSIS PER NC 3200 

(F) PROCEDURES USED 10 CERTIFICATE HOLDER 
* TO VERIFY DE'SIaN 

(O) TYPES OF SIGlNFICANT STRESSES FOR 
0 LIFE CALCULATIONS 

(H) CERTIFICATE HOL•Wb' iOi['LIANCE 
0 REPORT TO NC 3649 

(I) CiLI:DRICAL BELLOWS' COLLARS .  
0 

(J' EXTrASlir' JNr r-RINu RIVc: 

O C'ODK Chot; HU¶k PI , it:ro 11SI OF Fr.LlXIbLl: lik

MPLIANCE 
BY 

HNER MBC 

X

CR 684 
PAGE#U 

REMARKS 
/NOTES 

I

REQD 

REGD 

USED 

X

X 8 

X 9

X 12

NOT APPLICABLE 

NOT APPLICABLE 

X 13 

X 14 

X THIS 
REPORT 

X 15

16 

17

OT 

3OT 

OT
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a.,E..,F£ wi,.L b; C F'L i » iqi;, h ,'i .TA'l.. rinL; E AAC'• I T, 
Cs^R ii7;;iF itJF. riij..E. S 

: h. SIh kAlD PROV1LES THE YHi)AL RESTRAINT LAUSL•U bY 
C THE PRE•SURE E:;0 LOAD. Ti. MINIHIZE ThE ;NEED FOR RIUID 

ANCHO•S 

"' * "'LL COMPL'I :HE PERVIOUS %iRAID bILL ALLGW 
.J LEAK, .Fr OR FLOW THROUGH IF LEAK DEVELOPS 

S< dOSE.  

4 EXTRA SHIPPING BARS ARE NP1 KEQUIRED TO hAINTAIN 
PROPER FACE-TO-FACE LENGTH DECAUSE THE HOSE BRAID o PROVIDES REQUIRED RESTRAINT.  

THE OWNER MUST COMPLY WITH ALIGNMENT INSTALLATION 
0 REQUIREMENTS. FLOATING FLANGE AT EACH END WILL 

MINIMIZE TWISTING TiE HOSE.  

C 5 FLOW DIRECTION NOT FEQUIRED FOR A HOSE.  

6 NOT REQUIRED. FLOW VELOCITIES ARE BELOW CRITICAL 
O LLVELS NOTEL IN CZTRESS REPCjRT CR 683 

7 ALL PRESSURE 0BUNOAR• NATERIAL SHALL CONFORM TO 
O NC2000. THE BRAID IATERIAL SHi.i.L t:L TI.;; 

REQUIREhENTS OF AST.-A-580. AND MATERIAL PHYSICAL 
PROPERTiEi SHALL iF.LE tih kEGUIlhrtENTS OF SECiluN 111 

0 TTABLE 1-7-2, PLATE IATER[AL.  

8 THE STRESS ANALYSIS IS PErFOkiflj UN THE BELLOWS o0 ONLY AND IGNORES THE CONPRESSIVE HOOP SUPPORT 
FROVIDED FY THE iRAID.  

0 . CALCULATED HOOF :TRESS PER CR 683 1: 1.52 KSI 
CODE ALLOWABLE SThESS 15 16.5,5 KSI F-OR 321 CRES AT 150 F 

SEREQUIREhENT IS MET.  
9 THE CALCULATED BENDING STRESS IS 5.85 KSI bENDINI, 

0 PLUS 0.79 KSI MERIDIONAL, OR 6.64 KSI TOTAL 
BENDING STRESS AT OPERATING, TIMES 1.5 * 9.96 KSI 
PROOF PRESSURE STRESS. ALLOWABLE BENDING STRESS " 

S1.5 X 75 * 113 KSI FOR 2X CHANGE. DESIGN IS ADEQUATE 
FOR 7X CHANGE PERMITTED BY THE CODE.  

0 

o 0

_ . 1___
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'C 10 ThE ERA~D FROVIDES THE EXTERNAL RESTRAINT T) T HE 
HOSE BELLOW:' rND PE4;MINS ION AT ALL TIMES.  

C i~cTE. EXTER:N.L RESTRAINT IS PERMITTED FOR: SQUIRM 
TESTS PER LAST SENTENCE OF PARAGRAPH.  

THE HOOP EXTE:.-h.L RE:TRAINT FORCE FAR EXCEED: THE LOW 
OFFSET LOADS CA'S;ED b THE HOSE SGUIRMING.  

C IN BURST TESTS TO FAILURE (4 TIMES hIN OFERATING O 
PRESSURE), THE HOSE DOES NOT SQUIRM AT ANY TIME, EVEN 
THOUGH THE BELLOWS DEFORM; DRASTICALLY WITHIN THE 

C- IfRAlb. IN :F.VEr.L TESTS (AFTER FAILU•;i) IHF hELLOCi, 
HOSE APi'ErAE rT3 iOGk: LIiE A TUBE INSIDE ThE BRAID 
WITH INTERNAL STili'R;incm hliii.. ThE OUTSIDE RADIUS o OF THF =' i;. ., INCREASES TO LOuGi LIKE A TUBE WHILE 
THE. .... £L.LLOS iADIUS MC:GiE$S VERY S3ALL.  
"rIS ;- UF;.r T TEST .':; FOUR TfiHES .itl Uii OFERf r1, i 

0 EXCE.ELS TE': 2.23 TIiiLS SGUlrwi i:iU1rsEi4EiT BY THIS 
PARAGRAF H.  

O TiHE HOSE F.ITH /OLS 101 ~OtHAiOE E~CAUCE. ,F TiHE: FkICTON 
LOAD CAUSED BY THE HOOP SQUEEZE OF THE BRAID 

C ki) HOSES ARE NOMimI.LY HELD ONLN A" ONE END I.Y THE 
EQUIPMENT UHICH APPLIES THE TEST PRESSURE. THE 
OPPOSITE END 15 ALLOWED TO MOVE AS REQUIRED TO FIT

0 PRESSURE TEST TANK.  

(2) PROOF TESI PRESSURE WAS INCREASED TO ACCOUNT FOR 
o DESIGN TEMPERATURES.  

0 11 (KS)(S)(SF 

SF * 175 KSI FOR 10000 CYCLFS 

0 KS *;1KCS;(< ) 

KSC a 2SC/(SC+SH) " 1.008 
0 KSS o 1.470 - (.044)(NUMBER OF TESTS) H 

iSS * 1.470 - (.044)(25) 

0 (ACTUALLY iBC HAS HORE THAN 2: TEST r'ERFORMIEO TO 

kEAFFIRh Sj-N CUlVE) 

KSS 0.37 

0 "s (1.00tb(.') - .3Y S 
KS * U.E 1.2:5 'i'N CODE ALLOWAtLE) 

S * 21.b6 ;S1 (SEE Lk .h 83 fARAl.':) 

S ;?,36 *.3' I . i7 •,%63 

SR'EUIREMN1 t: .
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. ac. :j . I-N THE ZTiTAoDAPR PUBiLIShED AND MODIFIED 
. a TiiL :.tU 'luia ur j.rnAM i "i r'ilM i rrCir. 10L1AIL.  

W:TH THI: Lt?;E .. RE i'EEiT. Hi•i: STRESS REPORT. CR683 
PrkOVIDLS THE CAi;..i. Li.;qr;;, O 10 OW LIFE IS MET.  

.;•C HA. COr=D;CT;D IYii' TESTS OF ITS CU.W AND HAS FOUIND 
C 7 UL'.' "o ht VLp''i i.i.S.Ak 7u EJoi Ketl .UL .  

i 3 ; 6) EZi•E-1 STRF.EJ REFORT CR6o.5 s£•E;) FOR DESIGO 
C E F. 1FiAT;10. SEIMi.C TE:T REF'iiTS C427 AND C.4t? O 

ARE AVAILA6LE FOR TESJ VERIFICATION.  

S 14 A•LL TYPES OIF STRESS L.YCLES *.ErE C~UiNSDERED WITH 
PRE"ZURE STRESS 'AND :I3CTION STRESS OCCURRING 
SIMULTANEOUSLY TO PRODUCE THE SIGNIFICANT STRESS FOR 

0 LICE CALCULATIONS.  

CUMULATIVE STRESSES FOR SEISMIC AND THERMAL NOTION 

o MEET ASME 8 & PV CODE REQUIREMENT PERNC 3649.4(0) 
AS FOLLOWS 

0 TYPE 

Ti c 10000 THERMAL LIFE CYCLES 
) T2 a 500 SEISMIC LIFE CYCLES 

CYCLES STRESS FER CR 483 FARAAI.B 

STT a 21.86 KSI (THERMAL) 
STS a 24.24 KSI (SEISMIC) 

0 
CALCULATED CYCLIC LIFE PER CR 683 PARAAI.

7 

o N1i * iOO00000 LYCLLS (THERMAL) 
N2 i- 000o0000 CYCLES (SEISrHIC 

o0 USAGE FACTORS 

UL Tl/Ni * .0001000 
0 U2 * T2/N2 u .0000050 

- CULULATIVE USAOE-'FACTORS SHALL NOT EXCEED 1.0 
0 

w 

Ui * U2 + ETC < 1.0 
.000100 + .000005( 1.0 
.0000105 < 1.0 

REQUIREMENT IS MET.  

o. , 

/ I 0
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C CR 684 
* * PA8i.  

C i~ CYLINDRICAL COLLARS ARE USED AND ARE MCCOURITE 
P01, :1NCE THic. L.ULLnsh; Ef Ulii. Ah L.XLCtLLErN T LC iALllUH 
TO ATTACH THE LI'?4T WALL BELLOWU MATERIAL TO HEAVIER 

C SHING WHERE 1HE BRAID AND TUBE STUB ARE ATTACHED.  
ATTACHMENT OF THE HOSE (OR BELLOWS) JOINTS MEETS THE 
REQUIREhENTS OF THE ASME B & PV CODE SECTION III 
PARA. NC4800.  

16 THE SPRING RATE FOR A LONG HOSE IS USUALLY SO LOM 
THAT IT IS DIFFICULT TO MEASURE WITHOUT THE BRAID 
BECAUSE OF SQUIRM. CALCULATED SPRING kATES ARE PROVIDED 
IN CR683. FRCCTIOi FORCES PROVIDE A LARGER PORTION 

C OF THE LOAblNG THAN SPRING KATE'LOADS ANP ARE ALSO 
CONSIDERED. AND A FACTOR IS APPLIED TO SHOW THAT THE 
IMPOSED LOADS WILL BE LESS THAN THE ALLOWABLE REQUIRED 

SBY THE CUSTOMER.  

N~ INDIHJ IDUAL SPRlWub r.AT• TESTS UILL. BE PERFORMED ON 
o PRODUCTION HOSE. ..  

7 T A) fREGUIREpD •iUMi•i;bi i WIRES FOR HOSE - kLF. * 
o CR6a3 PARA&S.iC.  

N * F/(SA)(COS A) * 60 WIRES .  

ACTUAL CONSTRUCTION - ( 36)( 8) 288 UIRES 

0 REQUIREMENT IS NET. • 

(o) ALL OTHER REQUIRCHENTJ CF TH2I CODE CASE HAVE 
O BEEN i;ET AS NOTEI IN OTHER PORTIOUS OF THIS CHECK LIST.  

0 * 

0 . - • 

o * 

o/ 
o. I
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' 3' C't.. '.' A J'up 1c.C * lj i'^ * » 
NCHnEjcR 0O. ?;UIRUE!;E,.TS 01 

36~.2 ' PIPING rSTE~i LAYOUT. A-iChUkAGE, 
SGUIDING AND NiOTION$ 

1 ) RIGID ANCHORS 

.C) INSTALLATION LOCATIONS AND 
INSPECTION ACCESSIBILITY 

(D) ;H;FF'N.i3 ;R N( 

S<H() FLOW D!RECTlON MARKINGS NI 

<F) INTERNAL SLEEVES N( 
0 

364;.3 ALL. PRESS•URfE 6OUNDARY MATERIAL 
SPER NC 2000 

0 
364..; *:A ALLOwABi.L. CiA.grPirCh r.'I1 iAL IýFLLOWS 

i " HEiiBRvHE STRESS 

(b) ALL.GOi'.LE. ;t;i.1;ii hEiiEii)iRadE niD 
SENDIN? STRESS AT 1-1/2 DESIGN 

0 PRESSURE FOR O FEkR4ANEiH T -D•FOtihATION 

(C> MINIMHU ALLOWED SGUIAm PRESSURE 
0 

(D) STRESS i-ULTIPLICATION FACTOR FOR 
0 DESIGN LIFE (KS)(S)(SF 

(E) COhPLIANCE DEMONSTRATED NY (1),(2) OR (3) 

0 (1) CALCULATED STRESSES VS STD LIFE 
VERIFIED LY TESTS 

0 (2) INDIVIDUAL TEST TO VERIFY 
SINGLE DESIGN 

O (31 DESIGN ANALYSI.? PER NC 3200 

(F) PROCEDURES LiSED BY CERTIFICATE HOLDER 
0 TO VERIFY DESIGN 

(0) TYF~S OF SIONIFICASdi STRLSSFS FOr 
O LIFE C.LC".L':ION 

(H) CERTIFICATE lHCLDL.S COMPLIANCE.  
SREFPORt r O NC .6496 

(1i CYLINDRICAi. 1ELLO.LU. COLL»<RS 

O E 4':1;.:I lUi hbER N-1n2 v .I: OF 'FL.X1LL nO.L.

)nFLIAiCE 

bY 
JNER MBC 

X>

CR 6&4 
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REHMARK 
/NOTES 

L
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· 1 
·ice 

i, 

:g 

~ 

,4 
·cr 

S

REOD 

REQD 

USED 

X
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X 9

X 12

NOT APPLICABLE 
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SC REfA!Fr.C/,'C Z S 
S :rER WILL CCiOPLY AND hA; STATED THE EXACT END 

nOTIOiNS EQUIRED OF THE HOSE.  

2 THE k•IAll PROVIDES THE AXIAL RESTRAINT CAUSED bY 
C THE PRES'WRE END LOAD, TO MIHNIIZE THE NEED FOR RIGID 

ANCHORS 

C ~ OWNER WILL CONPLY; iHE PF.RVIOUS BRAID WILL ALLOW 
WATER TO LEAK, SFEP, OR FLOU THROU3.- IF LEAK DEVELOPS 
IN HOSE. * 

C • 
4 EXTAR SeHIPING IiARS n"c iiel OrEGiiRED TO iiAINHTIN 

PROPER FACE-rO-FACE LENGTH bECAUSE THE HOSE BRA!D 
0 PROVIDES RE;UIRED khEilkAINiT.  

THE OWNER NUST CO;:PLY WITH ALIGNHENT INSTALLATION o REQUIkEMENTS. FLOATING FLANGE AT LACH LND WILL 
MINIMIZE TWISTING THE HOSE.  

C 5 FLOW DIRECTION NOT kEQUkIED FOR A HOSE.  

6 NOT REOUIRED. FLOW VELOCITIES ARE P£LOW CRITICAL 
o LEVELS NOTED IN STRESS REPORT CR 684 

7 ALL PRESSURE BOUNDARY MATERIAL SHALL CONFORh TO 
0 NC2000. THE BRAID MATERIAL SHALL MEET THE 

REQUIREMENTS OF ASTM-A-580, AND MATERIAL PHYSICAL 
PROPERTIES SHALL NEET THE REQUIREMENTS OF SECTION III 
0TABLE 1-7-2, PLATE MATERIAL.  

8 THE STRESS ANALYSIS IS PERFORMED ON THE BELLOWS 
0 ONLY AND IONOREZ THE COHPRESSIOE HOOP SUFPORT 

PROVIDED bY THE PRAID.  

0 CALCULATED HOOP ZTRESS PER CA 683 IS 1.52 KSI 
CODE ALLOWABLE STRESS IS 18.5S KSI FOR 321 CRES AT 150 F 

0 REQUIREMENT 15 MET.  

9 THE CALCULATED BENDING STRFSS IS 5.85 KSI lENDINO, 
0 PLUS 0.79 KSI MERIDIONAL, OR 6.64 KSI TOTAL 

BENDING STRESS A1 OPFRATJN6, TIMES 1.5 * T.96 KSI 
PROOF PRESSURE STRESS. ALLOWABLE BENDING STREZ~ * 

S1.5 X 75 a 113 KSI FOR 71 CHAHGO. lESION IS ADEQUATE 
FOR 74 CHANGE PERMITTED BY THE CODE.  
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C .t TMh v~brIfi ;JuInEt TriE EXTERdiL RESTRAINT TO) •h• 
hGSE PF.LLOGL Ahb kEhAl•hS i;, AT ALL TIMFS.  

C ;-*TE. EXTERNAiL RETRF.A;.i I . PERMIITTE3 FOR SQUtiRM 
TFSTS FEh LAST SEWTEiNCE OF PARAGRAPH.  

THE HOOP E:TERN..L PE;TRAINT FORCn FAR EXCEEDS THE LOW 
OFFSET LOADS CAUSED BY THE HOSE SQUiRMING.  

C IN BURST TESTS TO FAILURE (4 TIMES MIH OPERATING 
PRESSURE). THE HOSE TOES NOT SOUTRMn AT ANY TIME, EVEN 
THOUGH THE BELLOUS DEFORMS DRASTICALLY UITHIN THE 

0 BRAID. IN SEVERAL TESTS tAFTER FAILURE) THE BELLOUS 
HOSE APPEARED TO LOOK LIKE A TUBE INSIDE THE BRAID 
WITH INTERNAL STIFFENING RINGS. THE OUTSIDE RADIUS 

0 OF THE BELLOUW INCREASES TO LOOK LIKE A TUBE WHILE 
THE INSIDE BELLOWS RADIUS BECOMES VERY SHALL.  
THIS BURST TEST TO FOUR TIMES MINIMUM OPERATING 

0 EXCEEDS THE 2.&5 TIlES SQUIRM REQUIREHENT BY THIS 
PARAGRAPH.  

O 0THE HOSE PITCH tCES ;iOT CHANGE BECAUSE OF THE FRICTION 
LOAD CAUSED BY THf HOOP SQUEEZE OF THE BRAID 

0 (1) HOSES ARE i;OiGALLY HELD hi.Y MT GNE lEND .Y 1HE 
EGUIPhwEr WHICH AFPLIPJ THE TEST PRESSURE. THE 
OPPOSITE EiV; 1 nLLOWED TO MOVE AS KEOUZKED TO FIT 

O PRESSURE TEST iTANK.  

(2) PROOF TEST PRESSURE WAj INCREASED TO ACCOUNT FOR 
0 DESIGN TEFPERATURES.  

- I (KS)(S)(SF 
O 0 

SF a 175 KSI FOR 10000 CYCLES 

oKS * (KCS)<K5 ) 

KSC * 2C/SC/SC+H) * 1.008 
0 KSS v 1.470 - (.044)(NUMBER OF TESTS) 

KSS * 1.470 - (.044)(25) 

0 (ACTUALLY MBC HAS MORE THAN 25 TESTS PERFORMED TO 

REAFFIRM S-N CURVE) 

KSS * 0.37 

KS * (1.008)(,37) * .37 

KS * USE 1.25 ;MHZI CODE ALLOUABLE) 

S " 16.03 KSI i3FE Ck 683 PARAl4.) 

00 

O r3IIIPtet~JIT I. 1~
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C .2 MB IS UZ•1O THE STAN'DARD ;USLIZHED AND MODIFIED 
.I TEST LGiUATIO? F U.Jrl TO lEiiiSTi.Af, .'LIACE 
':-H THIZ LIFE REQUIR.EHENT. MbC STRESS REPORT. CR683 

C *FVIDES THE CALCULAT:INS TO SHOM LIFE IS MET.  

.PC HA: CONDUCTED MANY TESTS OF ITS OWN AND HAS FOUND 
C EC.JT~ S TO IE VEkY SIMILAk 10 LJHA tESULTS.  

SJ EE DESZIGi STRESS RfF:SRr CR6a3 USE)D FOK DESIGXO 
C VERIFICATION. SFISHIC TEST REPORTS C6427 AND CR439 

At kVAILA&LE FOR *E.Sf ViERFICAriON.  

C &4 A.L Ti-LS *jF TR.S.: C.CLt.' 6i UiJDrLf WITH 0 
rES;U-j.E F:?E$S AiD ,iOTIO;i STRESS OCCURRIN• 

0Snivi$'!CL; Gui•'. 1,i r'ehuti%.; ThE .;•~iFICANT STRESS FCGI 
o LIZE CAi.Cu0A t GNS.  

CiUL.TIE P;VES9 FOR SIS.i!L »iHDI) THiRNAL iiTO1iW 
0 hEET AShE 6 & PV CO•E Rl£UIRENENr PENHC 3649.4(0) 

AS FOLLOWS 

O TYPE 

Ti * 10000 THERMAL LIFE CYCLES 
o T2 - 000 SEISMIC LIFE CYCLES 

CYCLES STRESS PER CR 683 PFNAh .8 

STT * 16.83 KSI (THERMAL) 
STS * 25.85 KSI (SEItC) 

O 
CALCULATED CYCLIC LIFE PER CR 683 PARA11 

O Ni * 100000000 CYCLE: (THERMAL) 
N2 * 100000000 CYCLES (SEISilsC) 

o USAGE hACTOGlK' 

Ui = Tl/M * .000i00 
0 U2 * 12/N2 - .0000030 

SCUMULATIVE USAGr Fa'QKORS lSALL Nor EXCEED 1.0 

Ut + 6ý * ETC 4 1.0 
.0000 .000005( &.0 

0 .0oo0Ci&C i 1.0 

REQUIREnCNT IT Mr. M..
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, 15 CYLINDRICAL COLLARS ARE USED AND ARE ACCOUNTED 
FOR, SINCE THE COLLARS PROVIDF AN FXCELLENT LOCAltIO 
TO ATTACH THE LIGHT WALL BELLOWS HATERIAI. TO HEAVIER 

C RING UHEhL THE BRAID AWk lUbE S'Ub AkiE ATTACHED.  
ATTACHMENT OF THE HOSE (OR BELLOUS) JOINTS MEETS THE 
REGUIREMENTS OF THE.ASHE B & FV CODE LCT1ON 111 
PARA. NC4800.  

16 THE SPRING RATE FOR A LOHG HOSE IS USUALLY SO LOW o THAT IT IS DIFFICULT TO MEASURE WITHOUT THE BRAID 
BECAUSE OF SQUIRM. CALCULATED SPRING RATES ARE PROVIDED 
IN CR683. FRICTION FORCES PROVIDE A LARGER PORTION 

0 OF THE LOADING THAN SPRING RATE LOADS AND ARE ALSO 
CONSIDERED, AND A FACTOR IS APPLIED TO SHOW THAT THE 
IMPOSED LOADS WILL BE LESS THAN THE ALLOWABLE REQUIRED o BY THE CUSTOMER.  

NO INDIVIDUAL SPRING RATE TESTS WILL BE PERFORMED ON O PRODUCTION HOSE.  

17 (A) REQUIRED NUMBER OF WIRES FOR HOSE - REF.  o CR683 PARA&Q.10.

N * F/(SA)(COS A) * 60 WIRES

ACTUAL CONSTRUCTION * ( 36)( 8) * 288 WIRES 

REQUIREMENT IS HET.  

(B) ALL OTHER REQUIREMENTS OF THIS CODE CASE HAVE 
BEEN MET AS NOTED IN OTHER PORTIONS OF THIS CHECK LIST.

.
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