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1 OWNER WILL COMPLY AND HAS STATED THE EXACT ENDf

ZTIO. Ee;U..EE O~ THE HOSE.

THE &KAI D PROVIDEr 1HE AXIAL RESTRAI NT CAUSED BY

HE P.EZSURE END LOAD, TO M NIMZE THE NEED FOR R d D

ANCHORS

GCNER W LL COWLY. THE PERVI QUS BRAID WLL ALLOW

WATER TO LEAK. SFFP, OP FLOW THROUGH |F LEAF DEVELOPS

I N HOSE.

EXTRA SHI PPI NG LARS ARE NOT REGUI RED TO MAI NTAI N
PROPER r MCE- TO- FACE LENGTH BECAUSE THE HOSE BRAI D
F' SOVIDES tEGU REl; -ESTRAINT.

THE OMNER MUST C3+FLY W TH ALI GNi ENT | NSTALLATTON
r«'E.UIREMENTS. LIJAT'ING FLANIE AT EACH END 41LL
HeNIMIZE TfISTING THE HOSE.

LLv DI RECTION NO. hFEI 2REr FG, hCOSE.

NOT REGUI RED. FLOW VELCCI TI ES ARE BELOW CRI Tl CAL
LEVELS NOTEL INJTRESS REFORT CR 683

ALL PRESSURE BOUNDARY NMATERI AL SHALL CONFORi TO
NC2000. THE BRAI D MATERI AL SHALL MEET THE
REgU REMENTS OF ASTM A-580, AND MATERI AL PHYSI CAL

PROPERTI ES SHALL iEET THE REGUI REMENTS OF SECTION |11

TABLE !'-7-2, PLATE MATERI AL.

THE STRESS ANALYSIS !'S PERFORMED ON THE BELLOWS
ONLY AND | GNORES THE COWPRESSI VE HOOP SUPPORT
PROVI DED BY THE BRAI D.

CALCULATED HOOP STRESS PER CR 683 IS  2.36 KSI

CR 6%4

FAGE 2

CODE ALLOMBLE STRESS IS 16.40 KSI FOR 321 CRES AT 200 F

REQUI REVENT IS NET. |

THE CALCULATED BEN)INL  STRESS 1S 8.26 KSI EENDING.

PLUS 039 KSI iHERIDIONI L, OR 9.21 KSI TOTAL

BENDI NG STRESS AT OP-'ATING 1IIES 1.5 * 13.81 KS1
PROOF PRESSURE STRESS. ALLOMBLE BENDI NO STRESS a
1.5 X75 a M .8 FOF 2X HANOF. T ESIGN IS ADEQUATE

FOR 71 CHAINE F Efl TTED BY THE CCDE.
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S THE ©?RAI0 FROVIDE. THE EXTERNAL RESTRAI NT TO THE
O7E FFLLGW AFHD FEIAINS ON AT ALL TIMES.

NeTE EAXTE;NAL RE-TRAINT IS PERMITTED FOR SQUIRM
TRST  PER LAST SINTENCE OF FARAGRAPH.

TH-Z HOOP EXTEeINL RESTRAINT FORCE FAR EXCEED. THE LOW
GFFSET LOADS CAUSEL -Y THF HOSE SQUIRMING.

ii  EbuRST TESTS TO FAILURE (4 TIIE MIH OPERATING
FRESUR;:E), THE HGCE L3ES ;0T SUJIRtl AT AiY TBIiiE, EVEN
THOUGH THE BELLOWS DEFORHM DRASTICALLY UITHIN THE

SJTAIL. iN SEVErAL ;;ESIS ;AFTLr. -AILUE) ;Hi: IELLG-S
HOSE AFFEAF.E; TO LGKi LIK A TUSBE IiiSID THE BRAID
WITH INTEKIAL STIFFM«JIG  INGS3. THE OUTSIDE RADIUS

uF THE BELLG"3 ZNCREAS.EJ TO LOCK LIKE A TUBE WHILE
THE INSIDE I|IELLOS FAiNIUS bECOIGES VERY SMALL.

HIS BURST TEST TJ FUUR TIKES MININUM OPERATING,
EXCEEDS THE 2.25 TIMES SQUIR' NEQUI REMENT bY TH'S
PARAGRAPH.

THE HOSE PI TCH DOES NOT CHANGE BECAUSE OF THE FRI CTI ON
LOAD CAUSED BY THE HOOP SQUEEZE OF THE BRAID

(1) HOSES ARE NORMALLY HELD ONLY AT ONE END BY THE
EQUI PMENT WHI CH APPLI ES THE TEST PRESSURE. THE
OPPCSI TE END IS ALLOVWED TO MOVE AS REQUIRED TO FIT
PRESSURE TEST TANK

(2) PROCOF TEST PRESSURE WAS | NCREASED TO ACCOUNT FOR
DESIGi TEHFERATURES.

fKS)(S)(SF

SF . 175 ;1 f'G; iJO30 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
REAFFI RM S-N CURVE)

KSS * 0.37

KS * (1.008)(.37) 37

KS * USE 1.25 (MIN CODE ALLOWABLE)

S * 29.56 ISl (SEE Ck 683 ARA .3

36.07 .;1 . .7; KS1
KEi;' ulREIfNENIcI | rET.
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Sclke  Z. j3G THE zTA7z ARD' ;ruLlUhEi) AND nrODIFIED
t TiESL LGIATIOG., *ir J..A, ' i, JISTMAT iE ;. inLl'..+*E
w;:T T-!: LIFE ,EBUIL:~r.riENT. cSC STRESS AEEFCRT, CR663
SRGh: j; THZ CAw. ULATI; . "i Tc '~ LIFE i3 i4H.

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

,EE SESI GN STRES2 RE' SRT CR683 USED FOR DESI GN
JERI FI CATI Xe.  SE1.,?IC TEST REPORTS CR427 AND CR439
ARE AVAI LABLE FOP TEST VERI FI CATI ON.

ZLL TPFES OF STRESS CYCLES WERE CONSI DERED W TH
PRESSUs E STr.ESS AND MOTI ON STRESS OCCURRI NG

SI MULTANEQUSLY TO F' ODUCE 1HE SIGNIFICAINT STRESS FOR
LI FE CALCULATI ON: .

CUMULATI VE STRESSES FOF SEI SM C AND THERVAL MOTI ON

MEET ASNE -&FV CODE REQUI REMENT PERNC 3649.4(Q
AS FOLLOWBS
TYPE
Ti 10000 tHERii AL LI FE CYCLES

500 SEIS4ilC LIFE CYCLES
CYCLES STRESS PER CR 683 FARA 3.8

STT = 21.5a KSI r HERNAL)
STS a 62.57 kS| SEISMIC)

CALCULATED CYCLIC LIFE PER CR 683 PARA |.?

Ni u 100000000 CYCLES ( THERVAL)

N2 - 87850000 CYCLES (' SEl SM C)
USAGE FACTCRS

U = TI/NLl  .0001000

U2 = 12/N2 * .0000057

CUMULATI VE USABEFACTORS SHALL NOT EXCEED 1.0
U + W + ETC ( 1.0
. 000100 * .000006( 1.0
.000106 < 1.0

REQUI REHEI T 1S NET.

C;, 60.
PALUE 4

2
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CR 684
PAGE 5

- IXileA COLLAF: ARE U JE' AND ARE ACCOUNTED
F, -IN"HHE COLLARS PROVIDE AN EXCELLENT LOCATION
T. ATTAC. 'Ti.e L.LHT 4wLL BELLOAS MATERIAL TO HEAVIER
:IN5 'HErKE THE RKAID TVDE 3TU ARE ATTACHED.
ATTACHNENT OF THE HOSE (OR BELLOWS) JOINTS MEETS THE
REQUIR'NENITS UF THE ASHE b &iV  CODE SECTIGa |l

PARA. NC4800.

THE IFRRiii RATE iGR n LGisi hGciE iS i..SUAL.LY SO LOW

TcAT  Ti 1 DIFFle-1.LT T, liEAS;rf;;; W THOUT THE BRAID
BECAUSE OF SauUl.,. (ALCLU..iTEI, .FPRING KATES ARE. FROVIDED
IN CR683. FRJCTT;,; FORCEZ PROVIDE A LARrER PORTION

GF THE LCAL!iG ThAii PRJI N FATE LOADS AND ARE ALSO
CG$SIDEF:i-. AND A FACTOR IS APFLIED TO SHOW THAT THE
IhPGSEr LOADS Il iE LESS THAN THE ALLOWABLE REGUIRED

EY THE CUSTUMER.

NG | NDI VI DUAL SPRI NG KATE TESTS WLL BE PERFORI hELON
F' PRODUCTIUO  HOSE.

(A) REQUI RED NUMBER OF W RES FOR HOSE - REF.
CR683 PARA 8.10.

N " F/(SA)(COS A) " 401 WIRES
ACTUAL CONSTRUCTION = ( 48)( 12) - 576 WRES
REQUI REMENT |'S MET.

(B) 'ALL OTHER REQUI REMENTS OF THI S CODE CASE HAVE
BEEN MET AS NOTED IN OTHER FORTIONS OF THI' S CHECK LI ST.
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ASME :ECTIO ;I
SUbSECTION NC 3649
REQUI REhENTS

PFPI NG SYSTEN LAYOQOUT, . ANCHORAGE,
GUI DI NG AND :!OTI3N.

RIGID A 4CHOF. $

| NSTALLATI O, LGCATI ONS AND
| NSPECTI ON ACCESSI bl LI TY

BHIPFPINi SAR
FLCd LIRECTIO.i M..AIIHNGS
| NTERNAL  LEEVES

ALL PRESSURE BCQUNDARY PATERI AL'
PER NC 2000

ALLOMBLE Cl FCUMFERENTI AL EELLOWS
CEMBRANE STRESS

ALLOUABLE hERI DI ONAL MEMBRANE AND
BENDI NG STRESS AT 1-1/2 DESI ON

PRESSURE FOR NO PERVANENT DEFORVATI ON

M N MUM ALLONED SQUI RM PRESSURE

STRESS AULTI PLI CATI ON FACTOR FOR
DESIOG LIFE (KS)(S)(SF

YIE rr~. ~19~E

C( MPLI AHCE

BY

O®NER MBC

X

NOT REQD
NOT REQD

iNOT USED
X

X

COVPLI ANCE Pl EMONSTRATED bY (1),(2) OR (3)

(1) CALCULATED STRESSES VS STD LIFE
VERI FI ED BY TESTS

(2) INDIVIDUAL TEST TO VERIFY
SI NGLE ESIGN

t) DESION ANALYSIS PER NC 3200

PROCEDURES USELD Y CERTI FI CATE HOLDER
TO VERI FY DESIGN (

TYPES OF SI GNI FI CANT STRESSES FOR
LI FE CALCULATI ONS

CERTI FI CATE HOLi KR' CG ; PLI ANCE
REPORT TO NC 3649

CYLINDRICAL BELLOWS COLLARX \
EXFANSION JOINT Jr' RRNw RAtES

0O COCE CASE HUMIIEF, -192 LUE OF FLEXIBLE HIiSE
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CR 684

PAGE 7
- vere it 4C- i, =l diil Th LXALVI® Liu
LSt L iUl REL Lyt UE
THE INKAr  2iGV1li iHL  XIAHL nESTihil-T L.AUIED iBY

ThE PRESSURE END LOAS. TO HNitiilZE hE NEE FOR RIGI)
riC.HORS

O3WER WILL COMPLYf THE P ERVIOUS BRAID WLL ALLOW
\1\AK|E||85TO LEAK. ZEEP, OR FLOW THROUGH |F LEAK DEVELOPS

EXTRA SHIPPING BARS , AFENt01 KEGUI RED TO iiAINTAIN
PROPER FACE- TO Fr ACE LENGTH BECAUSE THE iiGSE BRAID
PROVIDES REQUIRED RESTRAINT.

THE OMER MUST COWVFLY W TH ALI GNVENT | NSTALLATI ON
REGUIREMENTS. - LOATI NG FLANGE AT EACH END WILL
M N MZE TW STI NG THE HOSE.

FLOW DI RECTI ON NOT REQUI RED FOR A HOSE.

NOT REQUI RED. FLOW VELOCI TI ES ARE BELOW CRI Tl CAL
LEVELS NOTED IN STRESS REPORT CR 683

ALL PRESSURE BOUNDARY MATERIAL SHALL CONFORM TO
NC2000. THy BRAID ihITEKRAL SHALL MEET THE
REQUIREMENTS OF AJTh-A-a80, AND MATERIAL PHYSICAL
PROPERTIES SHALL. iEElI THE RECJIREMeNTS OF SECTION Il
TABLE |-7-2, PLATE hATERI AL.

THE STRESS ANALYSI S 15 PERFORMED ON THE bELLOWS
ONLY AND IGNORES THE COMPRESSIVE HOOP SUPPORT
PROVI DED BY THE BRAID.

CALCULATED HOOP STRESS PER CR 683 1S 2.87 KSI
CODE ALLOWAhLt STRESS IS 16.40 KSI FOR 321 FRES AT 200 F

REQUIREMENT IS NET.

THE CALCULATED BENDING STRESS IS 6.25 KSI BENDING,
PLUS 0..95 Kt| MEERIDIONAL, OR  9.20 KSI TOTAL

BENDI NG STRESS AT OPERATING TIMES 1.5 * 13.80 KSI
PROOF PRESSURE STRESS. ALLOWABLE BENDI NG STRESS *
1.5 X 75 a 113 KSI FOR 2X CHANGE. DESIGN |S ADEQUATE
FOR 7X CHANGE PERM TTED BY THE CODt.



T-E RAID FROVIDE:" IHE EXrERNAL FESTRAINT TO THE
HOSE BELLOWS AND REMAI NS UN AT ALL 11 MES.

.tOTE EXTERNAL RESTRAINT IS PERM TTED FOR SQUIRMI
TESTS PER LAST SENTENICE O PARAGRAPH.

THE HOOP EXTERNAL RESTRAINT FORCE FAR EXCEEDS THE LGW
OFFSET LOADS CAUSED BY THE HOSE 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 APFEARED TO LOJOK LIKE A TUBE INSIDE THE BRAID
WITH INTERNAL STIFFENIING RINGS. THE OUTSIDE RADIUS
OF THE BELLOWS INCREASE' TO LOOiy LIKE A TUBE WHILE
THE INSIDE BELLOW. hDilUS NECOMIIS VERY SMALL.

THIS BURST TEST TO FrUR TIMES MINIMUM OPERATING
EXCEEDS THE 2.25 TIES SQUIRMt FEGUIR:HENT BY THIS
PARAGRAPH. /

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

1) HOSES ARE NORVMALLY HELD ONLY AT ONE END BY THE
EQUI PMENT WHI CH APPLI ES THE TEST PRESSURE. THE
OPPCSI TE END IS ALLONED TO HOVE AS REQUIRED TO FIT
PRESSURE TEST TANK.

2 PROOF TEST FPRELSURE WAS INCREASED TO ACCOUNT FOR
DESI GN  TEMPERATURES.

(K (S) (SF

SF * 175 KSI FOR 10000 CYCLES

KS * (KCH)(KSS)

KSC * 2SC/ (SC+SH) = 1.008
"KSS a 1.470 - (.044)(NUMBER OF TESTS)X
KSS * 1.470 - (.044)(25)

(ACTUALLY -iBCHA: MORE THAi 25 TESTS PERFORMED TO
REAFFIRM S-N CURVE)

KSS a 0.37

S (1.0-&)(.-7) « .37

KS u USE 1.25 (MIN CqDIE LLOWABLE)

S* 40<?0 KSI (SEE CR 663 FARA 0.0)

<(.I'?)( 40.s( KSTI  i7.iXl
51 OTLF 1 13

REQUIREHE,;T 1: .(CaT, ,

CR 68
PAGE
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CR 684
PABE 4

I.; USINIiL TI-E STAHNAR3 PU&LIShEDa AND HGDIFIED
FY TEST FOUATIOOIS OF jilA TO IEMONSTRATE CO;FLIANCf
WITH THI. LI FE FPEU REli ENT. 116 ;;TRESZ REFGRT, CR683
Pr-G-i nLr tIHi Ci  ChukeT i il LIFE IS rsLT.

MiC HjiAS t; G rCTE ;iiAi TESf3 UF IT! GCl4 AND HAS FOUND
R'SULS TO E VFY ¢TilLAR TO tJiA RESULTS.

SEE DE7IG'; STRES3 R EFCRr CK683 JSED FOR CES(G4
VERIFICATION. JEISIIC 1EST REFPOITS Ck427 AND CR439
ARE AVAI LABLE F.:n TEST VERI FI CATI ON.

ALL TYPES OF STRESS CYCLES IERE COSlI DFRFD W TH
PRESSJUE STRESS AND MOTION, STRESS OCCURRI NG

SI MULTANEOUSLf TO PRODUCE THE SI GNI FI CANT STRESS FOR
LI FE CALCULATI ONS.

LnUl LATI VE STRESSES FOR SEI THIC AND THERMAL NOTI ON
MEET ASME B & PV CODE REQUI REMENT PERNC 3649. 4(G
AS FOLLOWS

TYPE

Ti * 10000 THERMVAL LIFE CYCLES
T2 = 500 SElI SM C LI FE CYCLES

CYCLES STRESS PER CR 683 FARA 4.6

STT = 40.80 KSl ( THERVAL)
STS * 96.77 KS ( SElI SAI O

CALCULATED CYCLIC LIFE FER ¢ 683 PARA4.9

Ni = 100000000 . CYLLS (THERNAL)
N2 a 371830 CYCLES (SEISM Q)

USAGi. FAC10RS

u a T,"'N
U2 * T2/ N2

. 0001000
. 0013447

CUMULATI VE USAGE FACTORS SHALL NOT EXCEED 1.0

Ul * U2 + ETC ( 1.0
. 000100 * .001345( 1.0
.001445 ( 1.0

REQUI REMENT |'S MET.
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».' == b ML -yji reioLhir »Ef~i<«.»y nnk  ACCOUIITED
f"Ch, ,.iN.E TrL. JtL.-.a" *,.™i,. ,p KXGLILLLI'T iG#<*Il;
TO ATTACH it L!GHT WALL BELLOUj NATERIAL TO H.EAVIEK
'S priz TE. :RA1 ».i6. tuBE STUD "RE  TTAChr.
- TACI nEo4T OF THE HO E (OP PELLOI'S) JOA NTS hEETS tHE

.EWOIRfe.ENTe OF THE ShtE b 6 i CODE SECTION Il
ArA. - NC4900.

'"HE SPRI NG FATE FOR 4 LONG HOSE IS USUALLY SO LQU

TCAT IT IS DIFF: I CLT TO MEASURE W THOUT THE BRAI D
bECAUSE OF SQUIRM  CALCULATED SPRI NG RATFS ARE PROVI DED
IN CR683. FR CTIOM FORCES PROVI DE A LARGER PORTI ON

OF TrHE LO-*riNG TH4N SPRI NG RATE LGADS AND ARE ALSO
CC"ZIDERED. AND A FACTOR IS APFLIED TO SHOW THAT THE

SHPGSED LoALS ,ILL bE LESS THAN THE ALLOMBLE REQUI RED
(BYTHE CU3STT.ER.

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

(A REGUIRED iF;i:E; FF IkES TtG HOSE - REF.
C(R63 FARAA4.IC.

N * F/(SM)fCOS A) a 401 6IRES
ACTUAL CGOSTRUCTI Cd4  ( 48)( 12) * 576 WRES

REQUI REMENT | S NET.

(B) ALL OTHER REQUI REMENTS OF THI S CODE CASE HAVE

BEEN HET AS NOTED IN OTHER PORTIONS OF THIS CHECK LI ST.

PAGE $0O



SUB- SUB-
ARTI CLE PARA
C NUMBER NO

3649.2 (A
c (B)
(O
C
(D)
0 (H)
(F)
3649. 3
3649.4 (A
(B)
0
(O
(D)
(E)
0
0
0
(F)
(@)
0
. (0)
(H)
0

)

(J)

VERI FI ED BY TESTS

(2) INDIVIDUAL TEST TO VERI 'Y
SI NGLE DESI GN

(3) DESI GN ANALYSI'S PER NC 3200

PROCEDURES USED BY CERTIFICATE HOLDER
TO VERIFY DESIGN

TYPES OF SI GNI FI CANT STRESSES FOR
LIFE CALCULATIONS

CERTIFICATE HOLDERS COMPLIANCE
REPORT TO NC 3649

CYLINDR:CAL BELLOWS COLLARS
EXPANSI ON JO NT SPRI NO RATES

C CODE CASE NUMBER N-192 USE OF FLEXIBLE HOSE

PIN 7771

Ploc7 el
ASHE SECTION |11 COVPLI ANCE
SUBSECTI ON NC 3649 BY

- REQUI REMENTS OUNER NBC

Pl PI NG SYSTEM LAYOUT, ANCHORAGE, X
GUI DI NG AND MOTI ONS X
Rl G D ANCHORS X
| NSTALLATI ON LOCATI ONS AND X
| NSPECTI ON ACCESSI BI LI TY
SHI PPI NG BARS NOT REGD
FLOW DI RECTI ON MARKI NGS NOT REQD
| NTERNAL SLEEVES NOT USED
ALL PRESSURE BOUNDARY MATERI AL X
PER NC 2000
ALLOMBLE Cl RCUVFERENTI AL BELLOWS X
MEMBRANE STRESS
ALLOWABLE MERIDIONAL MENBRANE AND X
BENDING STRESS AT 1-1/2 DESIGN
PRESSURE FOR NO PERMANENT )EFORMATION
M N MUM ALLOVWED SQUIRM PRESSURE
STRESS MULTI PLI CATI ON FACTOR FOR
DESIGN LIFE KKS)(S)(SF
COWVPLI ANCE DEMONSTRATED BY (1),(2) OR
() CALCULATED STRESSES VS STD LIFE X

CR 684
PAG%t it

RENARS
INOTES

1

12

NOT APPLICABLE

NOT APPLICABLE

X

X

13

14

TKIS
REPORT

16
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I-C:CR 64

PAGE L
CREMARKSINOTES
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
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
00 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 I
TABLE 1-7-2, PLATE MATERIAL.

U THE STRESS ANALYSIS IS PERFORMED O
ONLY AND IGNORES THE COMPRESSIVE H

PROVIDED BY THE BRAID.

0 CALCULATED HOOP STRESS PER CR 683 IS 8.89 KS
CODE ALLOWABLE STRESS IS 1855 KSI FOR 321 CRES AT 150 F

0 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
BENDING STRESS AT OPERATING, TIMES 1.5 * 44.79 KSI
PROOF PRESSURE STRESS.  ALLOWABLE SENDING STRESS *
0 ~.5 X 7 *113 KS FOR 25 CHANGE.  DESIGN IS ADEQUATE

FOR 7X CHANGE PERMITTED BY Thl CODE.
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11t

THE BRAI D PROVI DES THE EXTERNAL RESTRAINT TO THE
HOSE BELLOAS AND REMAI NS ON AT ALL TI MES.

NOTE: EXTERNAL RESTRAINT IS PERM TTED FOR SQUI RM
TESTS PER LAST SENTENCE OF PARAGRAPH.

THE HOOP EXTERNAL RESTRAI NT FORCE FAR EXCEEDS THE LOW
OFFSET LOADS CAUSED BY THE HOSE SQUI RM NG

IN BURST TESTS TO FAILURE (4 TIMES HI N OPERATI NG
PRESSURE). THE HOSE DOES NOT SQUI RM AT ANY TIME, EVEN
THOUGH THE BELLOAS DEFORMS DRASTI CALLY W THI N THE
CBRAID.  IN SEVERAL. TESTS (AFTER FAI LURE) THE BELLOWS
HOSE APPEARED TO LOOK LIKE A TUBE INSIDE THE BRAID
W TH | NTERNAL STI FFENING RINGS. THE OUTSI DE RADI US
OF THE BELLOWS INCREASES TO LOOK LIKE A TUBE WH LE
THE | NSI DE BELLOAS RADI US BECOVES VERY ShALL.

THIS BURST TEST TO FOUR TIMES MINIMUM OPERATI NG
EXCEEDS THE 2.25 TIMES SQUI RM REQUI REMENT BY THI'S
PARAGRAPH.

THE HOSE PI TCH DOES NOT CHANGE BECAUSE OF THE FRI CTI ON
LOAD CAUSED BY THE HOOP SQUEEZE OF THE BRAID

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

EQUI PMENT WHI CH APPLI ES 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 FCR
DESIGN TEI.P..RATURES.

(KS) (S) SF
SF * 175 KSI FOR 10000 CYCLES
KS * (KCS) (KSS)
KSC * 2SC/ (SC+SH) * 1.006
KSS * 1.470 - (.044) (NUVDER OF TESTS) %
KSS * 1.470 - (.044)(25)
(ACTUALLY MBC HAS NORE THAN 25 TESTS PERFORMED TO
REAFFIRM SN CURVE)
KSS * 0.37
KS * (1.008)(.37) * .37
KS USE 1.25 (NI N CODE ALLOWABLE)
9 * 48.61 KSI (SEE CR 683 PARAI 1. 8)

(1.25) 48.61) KSI ( 17iKSl
60. 76 KSX < 175 KS1

REQUI REMENT | SMET.

CR 684
PAGEIS



12

13

14

GCRo4
PAGE14

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.

SEE DESION STRESS REPORT CR683 USED FOR DESIGN
VERI FI CATI ON. SEI SM C TEST REPORTS CR427 AND CR439
ARE AVAI LABLE FOR TEST VERI FI CATI ON.

ALL TYPES OF STRESS CYCLES WERE CONSI DERED W TH
PRESSURE STRESS AND MOTION STRESS OCCURRING
SIMULTANEOUSLY TO PRODUCE THE SIGNIFICANT STRESS FOR
LIFE CALCULATIONS.

CUMULATIVE STRESSES FOR SEISMIC AND THERMAL NOTION
CEET ASME | & PV CODE REQUIREMENT PERNC 3649.4()
AS FOLLOWS

TYPE

TI * 10000 THERMAL LIFE CYCLES
T2 a 500 SEI SM C LI FE CYCLES

CYCLES STRESS PER CR " 63FARAM D

STT * 48.61 KSI  (THERMAL)
STS * 45.93 KS| ( SElI SM Q)

CALCULATED CYCLIC LIFE PEt CR 643 PARAL(9

NL * 100000000 CYCLES  (THERMAL)
N2 * 100000000 CYCLES ( SEI SM C)

USAGE FACTCRS

u * TI/N * ,0001000
U2 * T2/N2 a .00000050

CUMULATIVE USAGE FACTORS SHALL NOT EXCEED 1.0

U * W + ETC ( 1.0
.000100 + .000005( 1.0

AUE .00010NT 1.0
REQUI REMENT |'S MET.
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CYLI NDRI CAL COLLARS ARE USED AND ARE ACCOUNTED

FOR, SINCE THE COLLARS PROVI DE AN EXCELLENT LOCATI ON
TO ATTACH THE LI GHT WALL BELLOWS MATERI AL TO HEAVI ER
RI NG WHERE THE BRAI D AND TUBE STUB ARE ATTACHED.

ATTACHVENT OF THE HOSE (OR BELLOWS) JO NTS MZETS THE
REQUI REMENTS OF THE ASHE B & PV CODE SECTION ||
PARA. NC400.

THE SPRI NG RATE FOR A LONG HOSE |S USUALLY SO LOW

THAT IT IS D FFICULT TO MEASURE W THOUT THE BRAID
BECAUSE OF SQUIRM  CALCULATED SPRI NG RATES ARE PROVI DED
IN CR683. FRICTION FORCES PROVI DE A LARGER PORTI ON

OF THE LOADI NG THAN SPRI NG RATE LOADS AND ARE ALSO

CONSI DERED, AND A FACTOR |S APPLI ED TO SHOW THAT THE

IMPOSED LOADS WILL BE LESS THAN THE ALLOWABLE REQUIRED
BY THE CUSTOMER.

NO INDIVIDUAL SPRING RATE TESTS 61 LL BE PERFORMED ON
PRODUCTION HOSE.
(A) REQUIRED NUMBER OF WIRES FOR HOSE - REF.

CR663 PARAO. 10.

Nh F/ (SA) (COS A) 122 W RES

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

REQUIREMENT IS MET.

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



ARTI CLE

SUb-
NUMBER

3649. 2

SC-a

3649.3

3649.4

SUB-
PARA
NO.
(A

(8)

(D)
(H
(F)

(A)
(3)
(©)
(a)

(<)

0
(W

WH)

(t)
V)

VtrT. e

ASME SECTION |11
SUBSECTI ON NC 3649
REQUI REMENTS

Pl PI NG SYSTEM LAYOUT, ANCHORAGE,
GUI DI NG AND NOTI ONS

RI G D ANCHORS

| NSTALLATI ON LOCATI ONS AND
| NSPECTI ON ACCESSI BI LI TY

SHI PPI NG DARS
FLOW DI RECTI ON MARKI NGS

| NTERNAL SLEEVES

ALL PRESSURE BOUNDARY MATERI AL
PER NC 2000

ALLOWABLE CIRCUMFERENTIAL BELLOuUS
MEMBRANE STRESS

ALLOMBLE MERIDIONAL MEMBRANE AND

BENDING STRESS AT 1-1/2 DESIGN
PRESSURE FOR NO PERMANENT DEFORMATION

MINIMUM ALLOED SQUIRM PREKURE

STRESS MULTI PLI CATI ON FACTOR FOR
DESI GN LI FE (K S)S)(SF

COVPL| ANCE DEMONSTRATED BY (),(2) OR (

(1) CALCULATED STRESSES VS rISFE
VItIFFED BY TESTS

(2) INDIVIDUAL TEST TO VERIFY
SINGLE DESIGN

(3) DESIGN ANALYSIS P NC 3200

PROCEDURES USED BY CERTIFICATE HOLR
TO VERIFY DESIGN

TYPES OF SIGNIFICANT STRESSE FOR
LIFE CALCULATIONS

CERTIFICATE HOLDERS COMPLIANCE
PWOT TO NC a649

CYLINDRICAL BELLOWS COLLARS

. MX0ANIO  JOINT SPRIMN  RATE

CASE NUBER N-92 USE OF FEIBLE OuC -

COPLIANCE
BY

CR 684
PAIG t*

REVARKS
HER MBC /NOTES

X 2
X 3
IT REeD 4

NI RED 5

N USED 6

,
X S
X 9
X 12

NOT APPLICABLE

NOT APPLICABLE

X 13
rv&r 1+r ~
X THS
REPORT
X 16
X PT
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C REARKS/NOTES

OMER WLL COWLY AND HAS STATED THE EXACT END
OTlI ONS REQUI RED OF THE HOSE.

THE BRAI D PROVI DES THE AXI AL RESTRAI NT CAUSED BY
THE PRESSURE END LOAD, TO M NIM ZE THE NEED FOR RIG D

ANCHORS

OMER WLL COWLYi THE PERVIQUS BRAID WLL ALLO
HATER TO LEAK, SEEP, OR FLOW THROUGH | F LEAK DEVELOPS
HOSE.

EXTRA SHI PPI NG BARS ARE NOT REQUI RED TO MAI NTAI N
PROPER FACE- TO- FACE LENGTH BECAUSE THE HOSE BRAID
PROVI DES REQUI RED RESTRAI NT.

THE OMNER MUST COVPLY W TH ALI GNMENT INSTALLATION

SREQUI REMENTS. FLOATI NG FLANGE AT EACH END W LL

MINIMIZE TW STI NG THE HOSE.
FLOW DI RECTI ON NOT REQUIRED FOR A HOSE.

NOT' REQUI RED. FLOWVELO. ' ARE BELOW CRITICAL
LEVELS NOTED IN STRESS '-A 683
ALL PRESSURE BOUNDARY . , . ALL CONFORM TO

NC2000. THE BRAI D MATERI k .:.ALL MEET THE

REQUI REMENTS OF ASTH- A-580, AND MATERI AL PHYSI CAL
PROPERTIES SHALL HEET THE REQUIREMENTS OF SECTI ON |11
TABLE |-7-2, PLATE MATERI AL.

STHE STRESS ANALYS | S PERFORMED ON THE DELLOWS

ONLY AND IGNORES THE COMPRESSIVE HOOP SUPPORT
PROVI DED DY THE RAID.

SCAL CUL ATED HOOP STRESS PER CR 63 IS  8.92 KS|

C€ 1
2
C
C 3
SIN
4
C
C 5
6
C
0
(0
C
O

CODE ALLOWABLE STRESS IS 18.5 KSI FOR 321 CRES AT 150 F
REUIREMENT IS MET.

T CALCULATED DENDI NG STRESS IS 25.82 KSI BENDING.
sPLU

S1.5

4.01 KSI MERI DI ONAL, OR 29.83 KSI TOTAL
ENDI NG STRESS AT OPERATING TIMES 1.5 * 44.75 KSI

PROOF, PRESSURE STRESS. _ALLOWABLE BENDI NG STKESS
X S* 113 S FOR 2 CHANGE. DESIGN | SADEQUATE

FOR t7 CHANGE PERM TTED BY THE COLE.
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C 10 THE BRAI D PROVI DES THE EXTERNAL RESTRAINT TO THE
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
OFFSET LOADS CAUSED BY THE HOSE SQUIRMING.

C IN BURST TESTS TO FAILURE (4 TIMES HI N OPERATING

PRESSURE), THE HOSE DOES NOT SQUIRM AT ANY TI Mg, EVEN
THOUGH THE BELLOWS DEFORMS DRASTICALLY WITHIN THE

C BRAID. IN SEVERAL TESTS (AFTER FAI LURE) THE BELLOWS
gw APPEARED TO LOOK LIKE A TUBE INSIDE THE BRAID

I NTERNAL STI FFENI NG RINGS. THE QUTSI DE RADI US

OF THE BELLOWS INCREASES TO LOOK LIKE A TUBE VWH LE
THE INSIDE BELLOAS RADI US BECOVES VERY SMALL.
TH 'S BURST TEST TO FOUR TI MES M NI MUM OPERATI NG

0 EXCEEDS THE 2.25 TIMES SQUI RM REQUI REMENT BY THI S
PARAGRAPH.

00 THE HOSE PI TCH DCES NOT CHANGE BECAUSE OF THE FRI CTI ON
LOAD CAUSED BY THE HOOP SQUEEZE OF THE BRAID

O (i) HOSES ARE NORMALLY HELD ONLY AT ONE END BY THE

EQUI PMENT WHI CH APPLI ES THE TEST PRESSURE. THE
OPPCSI TE END IS ALLOAED TO MOVE AS REQUIRED TO FIT
o PRESSURE TEST TANK.

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

S 1t (KS)(S)(SF
SF * 175 KSI FOR 10000 CYCLES

0 KS * (KCS)(KSS)
KSC * 2SC/ (C*+SH) * 1.000
@) KKSS m1.470 - (.044)(NUMBER OF TESTS) !
KSS * 1.470 - (.044)(25)
0 (ACTUALLY MBC HAS MORE THAN 25 TESTS PERFORMED TO
o) REAFFI RM S-N CURVE)
KS * 0.37
0 KS * (1.00)(.37) * I
SKS * USE 1.25 (MIN CODE ALLOWABLE)
S - 4264 KSI (SEE CR 6"3 PARAII.B)
0 (1.25)( 42.64) KSI ( 1"75S|

53.30 KSX 4 175 KSi
00 REQUI REMENT | SMET.
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MBC IS USING THE STANDARD PUBLISHED AND MODIFIED

BY TEST EQUATIONS OF EJMA TO DEMONSTRATE COMPLIANCE
WITH THIS LIFE REQUIREMENT. MBC STRESS REPORT, CRé83
PROVIDES THE CALCULATIONS TO SHOW LIFE IS MET.

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

SEE DESIGN STRESS REPORT CRé83 USED FOR DESIGN
VERIFICATION. SEISMIC TEST REPORTS CR427 AND CRA3?
ARE AVAILABLE FOR TEST VERIFICATION.

ALL TYPES OF STRESS CYCLES WERE CONSIDERED WITH
PRESSURE STRESS AND MOTION STRESS OCCURRING

SIMULTANEOUSLY TO PRODUCE THE SIGNIFICANT STRESS FOR
LIFE CALCULATIONS.

CUMULATIVE STRESSES FOR SEISMIC AND THERMAL MOTION
MEET ASME B & PV CODE REQUIREMENT PERNC 3649.4(G)
AS FOLLOWS

TYPE

T4 = 40000 THERMAL LIFE CYCLES
T2 = 500 SEISMIC LIFE CYCLES

CYCLES STRESS PER CR 683 PARA (3.8

STT = 42.64 KSI (THERMAL)
STS = 49.67 KS1 (SEISHMIC)

CALCULATED CYCLIC LIFE PER CR 683 PARAJ}.?

N{ = 100000000 CYCLES (THERMAL)
N2 = 100000000 CYCLES (SSISMIC)

USAGE FACTORS

UL = T4/NL = ,0001000
U2 = T2/N2 = ,0000050 \

CUMULATIVE USAGE FACTORS SHALL NOT EXCEED 1.0

Ut ¢ U2 « ETC ¢ 4.0
.000400 + .000003¢ 1.0

.000405 ¢ 1.0 ‘fji' . >
|/
REQUIREMENT 1S MET.

“w




oO

©O O O o o O o o

15

S 17

CR 6R4

CYLI NDRI CAL COLLARS ARE USED AND ARE ACCOUNTED
FOR, SINCE THE COLLARS PROVI DE AN EXCELLENT LOCATI ON

TO ATTACH THE LI GHT WALL BELLOANS MATERI AL TO HEAVI ER
RING WHERE THE BRAI D AND TUBE STUB ARE ATTACHED.

ATTACHVENT OF THE HOSE (OR BELLOWS) JO NTS MEETS THE
REQUI REMENTS OF THE ASME B & PV CODE SECTION 111
PARA. NC4800.

THE SPRI NG RATE FOR A LONG HOSE |S USUALLY SO LOW
THAT IT IS DI FFICULT TO MEASURE W THOUT THE BRAI D

BECAUSE OF SQU RM  CALCULATED SPRI NG RATES ARE PROVI DED
IN CR683. FRICTI ON FORCES PROVI DE A LARGER PORTI ON
OF THE LOADI NG THAN SPRI NG RATE LOADS AND ARE ALSO

CONSIDtrED, AND A FACTOR |S APPLIED TO SHOW THAT THE
| MPOSED LOADS W L% BE LESS THAN THE ALLOMBLE REQUI RED
BY THE CUSTOVER.

NO | NDI VI DUAL SPRI NG RATE TESTS W LL BE PERFORMED ON
PRODUCTI ON HOSE.

(A) REQU RED NUMBER OF WRES FOR HOSE - REF.
CR693 PARASS. 10.

N * F/(SA)(COS A) - 522 WRES
ACTUAL CONSTRUCTI ON * ( 48)( 4) 092 W RES

REQUI REMENT 1S MET.
(B) ALL OTHER REQUI REMENTS OF THI'S CODE CASE HAVE

PAE 20

BEEN MET AS NOTED IN OTHER PORTIONS OF TH S CHECK LI ST.

0



SUB-
ARTI CLE
NUVBER

3649. 2

3649. 3

3649. 4

SUB-
PARA
NO.

(A)

(B)
(O

(D
(H
(F)

(A)

(B)

(O

(D)

(E)

(F)

(0)

(H

(n
(J)

PPeLRea 07

CR 684
PAGEMa

ASME SECTION 11 CQ MPLI ANCE

SUBSECTI ON NC 3649 BY REMARKS

REQUI REVENTS 01NER MBC / NOTES

Pl PI NG SYSTEM LAYOUT, ANCHORAGE, X 1

GUTDI NG AND MOTI ONS

Rl G D ANCHORS

| NSTALLATI ON LOCATI ONS AND

| NSPECTI ON  ACCESSI BI LI TY

SHI PPI NG BARS NIOT REQD

FLOW DI RECTI ON MARKI NGS NOT REQD

| NTERNAL SLEEVES NOT 14SED

ALL PRESSURE BOUNDARY MATERI AL X

PER NC 2000

ALLOMBLE Cl RCUhFERENTI AL BELLOWS X 8

MEMBRANE STRESS

ALLOWABLE MERI DI ONAL MEMBRANE AND X 9

BENDI NG STRESS AT 1-1/2 DESI GN

PRESSURE FOR NO PERVANENT DEFORMATI ON

M Nl MUM ALLOAED SQUI RM PRESSURE

STRESS MULTI PLI CATI ON FACTOR FOR

DESI GN LI FE (KS)(S)(SF

COWVPLI ANCE DEMONSTRATED BY (1),(2) OR (3)

(1) CALCULATED STRESSES VS STD LI FE X 12
VERI FI ED BY TESTS

(2) INDIVIDUAL TEST TO VERI FY NOT APPLI CABLE
STNGLE DESI GN

(3) DESI GN ANALYSI S PER NC 3200 NOT APPLI CABLE

PROCEDURES USED BY CERTI FI CATE HOLDER X 13

TO VERI FY DESI GN

TYPES OF SI GNI FI CANT STRESSES FOR X 14

LI FE CALCULATI ONT

CERTI FI CATE HOLDERS COMPLt ANCE X THS

REPORT TO NC 3649 REPORT

CYLI NDRI CAL BELLOAS COLLARS X 15

EXPANSI ON JO NT SPRI NG RATES X 16

CODE CASE NUMBER N-192 USE OF FLEXI BLE HOSE X 17



C

C REMARKS/ NOTES

C

o

O o

OMER WLL COWLY AND HAS STATED THE EXACT END
MOTI ONS REQUI RED OF THE HOSE.

THE BRAI D PROVI DES THE AXI AL RESTRAI NT CAUSED DY

THE PRESSURE END LOAD, TO miNIM ZE THE NEZD FOR RIA@ D

ANCHORS
OMER WLL COWLY, THE PERVIOUS BRAID WLL ALLOW

WATER TO LEAK, SEEP, OR FLOW THROUGH |F LEAK DEVELOPS

I BNASE

EXTRA SHI PPI NG BARS ARE NOT REQUI RED TO MAI NTAI N
PROPER FACE- TO- FACE LENOTH BECAUSE THE HOSE BRAI D
PROVI DES REQUI RED RESTRAI NT.

THE OMNER MUST COVPLY W TH ALI GNVENT | NSTALLATI ON
REQUI REMENTS.  FLOATI NG FLANGE AT EACH END WLL

M N M ZE TUW STING THE HOSE.
FLOW DI RECTI ON NOT REQUI RED FOR A HOCSE.

NOT REQUI RED. FLOW VELQCI TI ES ARE BELOW CRI TI CAL
LEVELS NOTED IN STRESS REPORT CR 683

ALL PRESSURE BOUNDARY NMATERI AL SHALL CONFORM TO
NC2000. THE BRAI D MATERI AL SHALL HEET THE
REQUI REMENTS OF ASTM A-580, AND NATERI AL PHYSI CAL

PROPERTI ES SHALL MEET THE REQUI REMENTS OF SECTION [

TABLE 1-7-2, PLATE MATERI AL.

THE STRESS ANALYSI S |S PERFORMED ON THE BELLOWS
ONLY AND | GNORES THE COWPRESSI VE HOOP SUPPJRT
PROVI DED BY THE BRAI D.

CALCULATED HOOP STRESS PER CR 683 IS 10.14 KSI

CODE ALLOMBLE STRESS IS 18.70 KSZ FOR 321 CRES AT

REQUI REMENT | S MET. I

THE CALCULATED BENDI NG STRESS |S 29.42 KSI BENDI NG

PLUS 4.57 KSI MERI DI ONAL, OR 33.99 KSI TOTAL

BENDI NG STRESS AT OPERATING TI?,S 1.5 * 50.98 KS!

PROOF PRESSURE STRESS. ALLOWABLE BENDI NG STRESS *

1.5 X 75 * 113 KSI FOR 2X CHANGE. DESIGN IS ADEQUATE

FOR 7X CHANGE PERM TTED BY THE CODE.

CR 684 0
PAGE XI

70 F
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11

THE BRAI D PROVI DES THE EXTERNAL RESTRAINT TO THE
HOSE BELLOAS AND REMAINS ON AT ALL TI MES.

NOTE: EXTERNAL RESTRAINT |S PERM TTED FOR SQUI RE
TESTS PER LAST SENTENCE OF PARAGRAPH.

THE HOOP EXTERNAL RESTRAI NT FORCE FAR EXCEEDS THE LOW
OFFSET LOADS CAUSED BY THE ACSE SQUI RM NG

IN BURST TESTS TO FAILURE (4 TIMES M N OPERATI NG
PRESSURE), THE HOSE DOES NOT SQUI RM AT ANY TIME, EVEN
THOUGH THE BELLOWNS DEFORMS DRASTI CALLY WTHI N THE
BRAI D. IN SEVERAL TESTS (AFTER FAI LURE) THE BELLOAS
HOSE APPEARED TO LOOK LIKE A TUBE INSIDE THE BRAID

W TH | NTERNAL STIFFENING RINGS. THE QUTSI DE RADI US
OF THE BELLOAS | NCREASES TO LOXK LIKE A TUBE WHI LE
THE | NSI DE BELLOAS RADI US BECOMVES VERY SMALL.

THI'S BURST TEST TO FOUR TIMES M NI MUM OPERATI NG
EXCEEDS THE 2.25 TIMES SQUI RM REQUI REMENT BY THI'S

PARAGRAPH.

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

(1) HOSES ARE NORKALLY HELD ONLY AT ONE END BY THE
EQUI PMENT WH CH APPLIES THE TEST PRESSURE. THE

OPPOSI TE END IS ALLOWED TO MOVE AS REQUIRED TO FI'T
PRESSURE TEST TANK.

(2) PROOF TEST PrESSURE WAS | NCREASED TO ACCOUNT FOR
DESI GN TEMPERATURES.

(KS) (S) (SF
SF * 175 KSI FOR 10000 CYCLES
KS * (KCS)(KSS)

KSC * 2SC/(SC*SH) * 1.008
KSS * 1.470 - 5.044 XNUMBER OF TESTS) !
KSS * 1.470 - (.044)(25)

(ACTUALLY MBC HAS MORE THAN 25 TESTS PERFORMED TO

SREAFFI RMs-N AR

KSS - 0.37
KS * (1.008)(.37) a .37
KS * USE 1.25 (MN CODE ALLOWABLE)

S * 47.29 KSI (SEE CR 683 PARAa.)

(1.25)( 47.26) KSI ( 175KS1
59.10 KSI ( 175 KSI

REQUI REMENT | S MeT.
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MBC |'S USING THE STANDARD PUBLI SHED AND MODI FI ED

BY TEST EQUATIONS OF EJMA TO DEMONSTRATE COVPLI ANCE
“ITHTH S LIFE REQUREMEN T. MBC STRESS REPORT. CR683
PROVI DES THE CALCULATI ONS TO SHOW LIFE IS MET.

MBC HAS CONDUCTED MANY TESTS OF ITS OAN AND HAS FOUND
RESUL' TS TO BE VERY SIMLAR TO EJMA RESULTS.

SEE DESI GN STRESS REPORT CR683 USFD FOR DESI GN
VERI FI CATION. SEI SM C TEST REPORrS CR427 AND CRA39
ARE AVAI LABLE FOR TEST VERI FI CATI ON.

ALL TYPES OF STRESS CYCLES WERE CONS|I DERED W TH
PRESSURE STRESS AND MOTI ON STRESS OCCURRI NG

SI MULTANEOUSLY TO PRODUCE THE SI GNI FI CANT STRESS FOR
CALCULATI ONS.

CUMULATI VE STRESSES FOR SEI SM C AND THERVAL MOTI ON

ASME B & PV CODE REQUI REMENT PERNC 3649. 4(0)
AS FOLLONS

TYPE

TI a 10000 THERMAL LIFE CYCLES
T2 a 500 SEI SM C LIFE CYCLES

CYCLES STRESS PER CR 683 PARAI U. 8

STT * 47.28 KSI
STS - 53.06 KS|

( THERMAL)
( SEl SM C)

CALCULATED CYCLIC LIFE PER CR 683 PARAg. 9

N1 - 100000000 CYCLES
N2 a 100000000 CYCLES

( THERMVAL)
( SEI SM ©)

USAGE FACTORS

U " TI/Nl a .0001000
W2 a T2/N2 * .0000050

CUMULATI VE USAGE FACTORS SHALL NOT EXCEED 1.0

* W@ * ETC ( 1.0
. 000005( 1.0
1.0

REQUI REMENT |S MET.

CR 6%
PACE 4
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CYI LI NDRI CAL COLLARS ARE USED AND ARE ACCOUNTED

FOR, SINCE THE COLLARS PROVI DE AN EXCELLENT LOCATI ON
TO ATTACH THE LIGHT WALL BELLOAS MATERI AL TO HEAVI ER
RI NG WHERE THE BRAI D AND TUBE STUD ARE ATTACHED.
ATTACHVENT OF THE HOSE (OR BELLOWS) JO NTS MEETS THE
REQUI REMENTS OF THE ASME B & PV CODE SECTION I
PARA.  NC4800.

THE SPRI NG RATE FOR A LONG HOSE IS USUALLY SO LOW

THAT IT IS DI FFI CULT TO MEASURE W THOUT THE BRAID
BECAUSE OF SQUIRM  CALCULATED SPRI NG RATES ARE PROVI DED
IN CR683. FRICTION FORCES PROVIDE A LARGER PORTI ON

OF THE LOADI NG THAN SPRI NG RATE LOADS AND ARE ALSO

CONS| DERED, AND A FACTOR |S APPLI ED TO SHOW THAT THE

| MPOSED LOADS W LL BE LESS THAN THE ALLOMABLE REQUI RED
BY THE CUSTOMER

NO | NDI VI DUAL SPRI NG RATE TESTS WLL BE PERFORMED ON
PRODUCTI ON HOSE.

(A) REQUI RED NUMBER OF WRES FOR HOSE - REF.
CR683 PARA f Ao.

N a F/(SA)(COS A * 138 WRES
ACTUAL CONSTRUCTION m ( 4B)( 4) 192 W RES
REQUI REVENT 1S MET.

(B) ALL OTHER REQUI REMENTS OF THI S CODE CASE HAVE
BEEN MET AS NOTED IN OTHER PORTIONS OF THIS CHECK LI ST.
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PAGE 16
SUB- SUB- ASME SECTION |11 COVPLI ANCE ey ks
ARTI CLE PARA SUBSECTI ON NC 3649 BY
C NUMBER NO REQUI REMENTS OWNER HBDC / NOTES
3649.2 (A)  PIPING SYSTEM LAYOUT, ANCHORAGE, X |
GUI DI NG AND MOTI ONS
€ S(B) RI G D ANCHORS
(C) | NSTALLATI ON LOCATI ONS AND
c C | NSPECTI ON ACCESSI BI LI TY
(D)  SHI PPI NG BARS NOT REQD
C (H  FLOW DI RECTI ON MARKI NGS NOT REQD
(F) I NTERNAL SLEEVES NOT USED
3649. 3 ALL PRESSURE BOUNDARY MATERI AL X
c C PER NC 2000
3649.4 (A) ALLOMBLE Cl RCUMFERENTI AL BELLOWS X S
C MEMBRANE STRESS
(B) ALLOWABLE MERI DI ONAL MEMBRANE AND X 9
BENDI NG STRESS AT 1-1/2 DESIGN
0 PRESSURE FOR NO PERMANENT DEFORVMATI ON
0 S(O M NI MM ALLOAED SQUI RM PRESSURE
(D)  STRESS MULTI PLI CATI ON FACTOR FOR
DESI GN LI FE (KS) (S) (SF
(E)  COMPLI ANCE DEMONSTRATED BY (1),(2) OR (3)
@) (1) CALCULATED STRESSES VS STD LI FE X 12
VER FI ED BY TESTS
0 (2) INDIVIDUAL TEST TO VERIFY NOT APPLI CABLE
SINGLE DESI GN
0 (3) DESIGN ANALYSI S PER NC 3200 NOT APPLI CABLE
(F)  PROCEDURES USED BY CERTI FI CATE HOLDER X 13
0 TO VERI FY DESI GN
S(0) TYPES OF SI GNI FI CANT STRESSES FOR X 14
LI FE CALCULATI ONS
(H  CERTIFI CATE HOLDERS COMPLI ANCE X TH S
@) REPORT TO NC 3649 REPORT
0 (1)  CYLINDRI CAL BELLOWS COLLARS ' X 15
(J)  EXPANSI ON JO NT SPRING RATES X 16

O CODE CASE NUMBER N-192 USE OF FLEXI BLE HQSE X 0?
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C REMARKS/ NOTES

C

3
SIN

4
C

5

6

7

OMER WLL COWLY AND HAS STATED THE EXACT END
MOTI ONS REQUI RED OF THE HOSE.

THE BRAI D PROVI DES THE AXI AL RESTRAI NT CAUSED BY

THE PRESSURE END LOAD. TO M NIM ZE TF1 NEED FOR RO D

ANCHORS
OMER WLL COWLY; THE PERVIOQUS BRAID WIL ALLON

WATER TO LEAK. SEEP. OR FLOW THROUGH |F LEAK DEVELOPS

HOSE.

EXTRA SH PPI NG BARS ARE NOT REQUI RED TO NAINTAI'N

PROPER FACE- TO- FACE _LENGTH BECAUSE THE HOSE BRAID
PROVI DES REQUI RED RESTRAI NT.

THE OME's MUST COVPLY W TH ALI GNMVENT | NSTALLATI ON
REQUI REMENTS. FLOATI NG FLANGE AT EACH END W LL

M N M ZE TW STING THE HOSE.
FLOW DI RECTI ON NOT REQUI RED FCR A HOSE.

NOT REQUI RED. FLOW UELOCI TI ES ARE BELOW CRI Tl CAL
LEVELS NOTED IN STRESS REPORT CR 683

ALL PRESSURE BOUNDARY MATERI AL SHALL CONFORM TO
NC2000. ' EBRAI D MATERI AL SHALL MEET THE
REQUI REMENTS OF ASTM A-5SO. AND MATERI AL PHYSI CAL

PROPERTI ES SHALL MEET THE REQUI REMENTS OF SECTION I

TABLE 1-7-2, PLATE MATERI AL.

THE STRESS ANALYSIS |'S PERFORMED ON THE BELLOWS
ONLY AND | GNORES THE COMWPRESSI VE HOOP SUPPORT
PROVI DED BY THE BRAI D.

CALCULATED HOOP STRESS PER CR 683 IS 10.1S KSI

CODL ALLOWABLE STRESS IS 18.70 KSI FOR 321 CRES AT

REQUI REMENT |S MET.

THE CALCULATED BENDI NG STRESS IS 29.40 KSI BENDI NG

PLUS 4.57 KSI MERI DI ONAL, OR 33.97 KSI TOTAL
BENDI NG STRESS AT OPERATING, TIMES 1.5 a 50.95 KSI
PROOF PRESSURE STRESS. ALLOWABLE PENDI NO STRES8 *

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

FOR 7X CHANGE PERM TTED BY THE CODE.

CR84}
PAGE 27

70 F
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THE BRAI D PROVI DES THE EXTERNAL RESTRAINT TO THE
HOSE BELLOAS AND REMAINS Ch AT ALL TIMES

NOTE: EXTERNAL RESTRAINT |S PERM TTED FOR SQUI RM
TESTS PER LAST SENTENCE OF PARAGRAPH.

THE HOOP EXTERNAL RESTRAI NT FORCE FAR EXCEEDS THE LOW
OFFSET LOADS CAUSED BY THE HOSE SQUI RM NG

IN BURST TESTS TO FAILURE (4 TIMES M N OPERATI NGO

PRESSURE), THE HOSE DOES NOT SQUI RM AT ANY TI ME. EVEN

THOUGH THE BELLOWS DEFORVS DRASTI CALLY W THIN_THE
BRAID. |IN SEVERAL TESTS (AFTER FAI LURE) THE BELLOWS

HOSE APPEARED TO LOOK LIKE A TUBE INSIDE THE BRAID

W TH | NTERNAL STI FFENI NG RINGS. THE QOUTSI DE RADI US
OF THE BELLOAS | NCREASES TO LOOK LIKE A TUBE WHILE

THE | NSI DE BELLOWS RADI US BECOMES VERY SMALL.
THI'S BURST TEST TO FOUR TIMES M NI MUM OPERATI NG
EXCEEDS THE 2.25 TIMES SQUI RM REQUI REMENT BY THI'S
PARAGRAPH.

THE HOSE Pl TCH DOES NOT CHANGE BECAUSE OF THE FRI CTI ON
LOAD CAUSED BY THE HOOP SQUEEZE OF THE BRAID

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

EQUI PMENT WHI CH APPLI ES THE TEST PRESSURE. THE
OPPOSI TE END 1S ALLOWED TO MOVE AS REQUIRED TO FI'T
PRESSURE TEST TANK.

(2) PROOF TEST PRESSURE WAS | NCRECSED TO ACCOUNT FOR
DESI GN TEMPERATURES.

(KS) (S) (SF
SE * 175 KSI FOR 10000 CYCLES
KS * (KCS)(KSS)

KSC * 2SC/ (SC+SH) a 1.008
KKS a 1.470 - (.044)(NUMIER OF TESTS)
KSS * 1.470 - (.044)(25)

(ACTUALLY MBC HAS MORE THAN 25 TESTS PERFORMED TO
REAFFI RM S- N CURVE)

KSS * 0.37

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

KS * USE 1.25 (M N CODE ALLOMBLE)

S * 47.99 KSI (SEE CR 683 PARAr. 8)

(1.25)( 47.99) KSI ( 179KSl
59.90 KSI ( 110 KSI

REQUI REMENT | SMET.

*



12

13

14

MBC IS USING THE STANDARD PUBLI SHED AND MODI FI ED

BY TEST EQUATI ONS OF EJMA TO DEMONSTRATE COVPLI ANCE
WTH TH S LI FE REQUI REMENT. MBC STRESS REPCRT, CR683
PROVI DES THE CALCULATIONS TO SHOW LIFE IS MET.

MBC HAS CONDUCTED MANY TESTS OF I TS OAN AND HAS FOUND
RESULTS TO BE VERY SIM LAR TO EJVA RESULTS.

SEE DESI GN STRESS REPORT CR683 USED FOR DESI GN
VERI FI CATION. SEI SM C TEST REPORTS CR427 AND CR439

ARE AVAI LABLE FOR TEST VERI FI CATI ON.

ALL TYPES OF STRESS CYCLES WERE CONSI DERED W TH
PRESSURE STRESS AND MOTI ON STRESS OCCURRI NG

S| MULTANEQUSLY TO PRODUCE THE SI GNI FI CANT STRESS FOR
LI FE CALCULATI ONS.

~.""JLATI VE STRESSES FOR SEI SM C AND THERVAL MOTI ON
MEET . *HEB & PV CODE REQUI REMENT PERNC 3649. 4(0)
AS FOLLOWS

TYPE

TI * 10000 THERVAL LIFE CYCLES
T2 - 500 SEI'SM C LI FE CYCLES

CYCLES STRESS PER CR 683 PARAf..8

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

CALCULATED CYCLIC LIFE PER CR 683 PARAtj.9

N * 100000000 CYCLES  ( THERMAL)
N2 * 100000000 CYCLES  ( SEI SM Q)

USAGE FACTCRS

u * TI/N * .0001000
U2 * T2/ N2 * .0000050 I

CUMULATI VE USAGE FACTORS SHALL NOT EXCEED 1.0
U * U2 + ETC ( 1.0
. 000100 + .000005( 1.0
0 . 000105000. 0

REQUI REMENT | S MET.
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CYLI NDRI CAL COLLARS ARE USED AND ;.'E ACCOUNTED

FOR. SINCE THE COLLARS PROVI DE AA EXCELLENT LOCATI ON
TO ATTACH THE LI GHT WALL BELLOWS MATERI AL TO HEAVI ER
RI NG WHERE THE BRAI D AND TUBE STUB ARE ATTACHED.

ATTACHVENT OF THE HOSE (OR BELLOWS) JO NTS MEETS THE
REQUI REMENTS OF THE ASME B & PV CODE SECTION 11
PARA. NC4800.

THE' SPRI NG RATE FOR A LONG HOSE 1S USUALLY SO LOW
THAT IT IS D FFI CULT TO MEASURE W THOUT THE BRAI D

BECAUSE OF XQUIRM  CALCULATED SPRI NG RATES ARE PROVI DED

IN CR683. FRICTI ON FORCES PROVI DE A LARGER PORTI ON
OF THE LOADI NG THAN SPRI NG RATE LOADS AND ARE ALSO

CONSI DERED, AND A FACTOR |S APPLI ED TO SHOW THAT THE
| MPVOSED LOADS WLL BE LESS THAN THE ALLOWABLE REQUI RED
BY THE CUSTOMER

NO | NDI VI DUAL SPRI NG RATE TESTS WLL BE PERFORMED ON
PRODUCTI ON HOSE.

(A) REQU RED NUMBER OF W RES FOR HOSE - REF.
CR683 PARASI . 10.

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

ACTUAL CONSTRUCTION  ( 48)( 4) * 192 WRES
REQUI REMENT |S MET.

(B) ALL OTHER REQUI REMENTS OF THI 'S CODE CASE HAVE

CR 684
PACE 10

BEEN MST AS NOTED IN OTHER PORTIONS OF THI S CHECK LI ST.
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PAGE#U
UP-  AME HECT7I'! I11 CCMPLIANCE
PA RA  SUBSECTI ON NC 3649 BY REMARKS
NO. REQUI REVENTS OOH\ER MBC  / NOTES
(A)  FIPING SYSTEM | AYOUT, ANCHORAGE, X |
GUI DING AN !|OTIONS
SB)  RIGD ANOHRS
(C) I NSTALLATI ON LOCATIONS AND
INSPFECTIOIN ACCESSIILITY
(D) SHI FPI NG BARS NOT REQD
(H  FLGv DIR-ECIION i AhKI NGS 1@OTREGD
(F)  INTERNAL NGIEWSED
ALL PRESSURE BOUNDARY MATERI AL" X
FER NC 2000
(A)  ALLO WABLE Cl RCUHFEKENTI AL BELLOWS X 8
MEMBRANE STRESS
(B) ALLOWABLE MERI DI ONAL NENMBRANE AND X 9
BENDI NG STRESS AT 1-1/2 DESI GN
PRESSURE FOk NO PERMANENT DEFORMATI ON
(C  MN Mh ALLOAED SQUI RM PRECSURI
(D)  STRESS MULTI PLI CATI ON FACTOR FOP;
DESI GN LI FE (KS)(t) (SF
(E)  COWPLI ANCE DEMONSTRATED iY (1),(2) OR (3)
(1) CALCULATED STASSSES VS STO LIFE X 12
VERIFIEI bY TESTS
(2° INDIVIDUAL TE.T TO VERIFY NOT APPLI CABLE
SINGLE. I.LSIGO
t.d) DESIGH AIALYSIS PER NC 3200 NOT APPLI CABLE
(F) PROCEDURES USED 10 CERTIFICATE HOLDER X 13
TO VERIFY DE'SIaN
(0) TYPES OF SIGINFICANT STRESSES FOR X 14
LIFE CALCULATIONS
(H  CERTIFICATE HOLWS iOi['LIANCE X TH S
REPORT TO NC 3649 REPORT
) CiLI:DRICAL BELLOWS COLLARS X 15
(J EXTrASlir'  JNr -RINu  RIVc: 16
HUYK Pit:ro 1S OF FrlXbl: ik 17



CR 684

aere Wi, L C FLi s, h , "i.TA'L. rinLEAACel T,

Cs*"R ii7;:i8F. riij..E.

h. SHAI D PROVILES WHIi)AL RESTRAINT LAUSL'U bY
THE PRE'*SURE E ;0 LOAD. Ti. MINIHIZE ThE ;NEED FOR RIUID

ANCHO-S

#' ™LL COMPLI 'HE PERVIOUS %iRAIDDbILL ALLGW
J LEAK, .Fr OR FLOW THROUGH IF LEAK DEVELOPS

S< dOSE.

4 EXTRA SHI PPI NG BARS ARE NP1 KEQUI RED TO hAI NTAIN
PROPER FACE- TO- FACE LENGTH DECAUSE THE HOSE BRAI D

PROVI DES REQUI RED RESTRAI NT.

THE OMNER MUST COWPLY W TH ALI GNVENT | NSTALLATI ON
REQUI REMENTS.  FLOATI NG FLANGE AT EACH END W LL

M N M ZE TW STI NG Ti E HOSE.

5 FLOW DI RECTI ON NOT FEQUI RED FOR A HOSE.

6 NOT REQUI RED. FLOW VELQOCI TI ES ARE BELOW CRI Tl CAL
LLVELS NOTEL IN CZTRESS REPCJRT CR 683

7 ALL PRESSURE (BUNOAR* NATERI AL SHALL CONFORM TO
NC2000. THE BRAID | ATERIAL SHiiL t:L TI;
REQUI REhENTS OF AST. - A-580. AND MATERIAL PHYSICAL
PROPERTi Ei  SHALL iF.LE tih KEGUI | hrt ENTS OF SECi | uN 111

TTABLE 1-7-2, PLATE |ATER[ AL.

8 THE STRESS ANALYSIS IS PErFCkiflj UN THE BELLOWS
ONLY AND | GNORES THE CONPRESSI VE HOOP SUPPORT

FROVI DED FY THE iRAID.

CALCULATED HOCOF : TRESS PER
CODE ALLOMBLE SThESS 15

SEREQUI REhENT 1 s weT.

9 THE CALCULATED BENDI NG STRESS

CR 683 1: 1.52 KSI
16.5,5 KSI F-OR 321 CRES AT 150 F

IS 5.85 KSI bENDI NI,

PLUS 0.79 KSI MERI DI ONAL, OR 6.64 KSI TOTAL

BENDI NG STRESS AT OPERATI NG,

TIMES 1.5 * 9.96 KSI

PROOF PRESSURE STRESS. ALLOAMBLE BENDI NG STRESS "
S1.5 X 75 * 113 KSI FOR 2X CHANGE. DESIGN |S ADEQUATE
FOR 7X CHANGE PERM TTED BY THE CODE.
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ThE ERA~D FROVI DES THE EXTERNAL RESTRAINT T) THE
HOSE BELLOW:' rND PE4MINS I[N AT ALL TIMES.

i~cTE. EXTERIN.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'SED b THE HOSE SGUIRMING.

IN BURST TESTS TO FAILURE (4 TIMES hIN OFERATING
PRESSURE), THE HOSE DOES NOT SQUIRM AT ANY TIME, EVEN
THOUGH THE BELLOWS DEFORM; DRASTICALLY WITHIN THE
IfRAID. IN :F.VEr.L TESTS (AFTER FAILUs;) IHF hELLOC,
HOSE API'ErAE M iOGk: LIIE A TUBE INSIDE ThE BRAID

WITH INTERNAL STili'R;incm  hliii.. ThE OUTSIDE RADIUS
OF THF ="i;., INCREASES TO LOWGI LIKE A TUBE WHILE
THE. .. £L.LLOS iADIUS MC:GIiE$S VERY S3ALL.

"rIS UF.T TEST .;; FOUR TfiHES .itl Ui OFERifrl,
EXCEELS TE: 2.23 TIiLS SGUIrwi i:iUlrsEI4EIT BY THIS
PARAGRAF H.

TIHE HOSE F.ITH /OLS 101 -~OtHAIOE E~CAUCE. ,F THE: FKkICTON
LOAD CAUSED BY THE HOOP SQUEEZE OF THE BRAID

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

(2) PROOF TESI PRESSURE WAS INCREASED TO ACCOUNT FOR
DESI GN  TEMPERATURES.

(KS)(S)(SF
SF * 175 KSI FOR 10000 CYCLFS
KS *1KCS;(< )
KSC a 2SC/(SC+SH) " 1.008
KSS o 1.470 - (H044)(NUMBER OF TESTS)
iSS * 1.470 - (.044)(25)
(ACTUALLY iBC HAS HORE THAN 2: TEST rERFORMIEO TO
KEAFFIRh Sj-N CUIVE)
KSS 0.37
"s (1.00tb(.")) - .3Y
KS * UE 1.25 'I'N CODE ALLOWALLE)

S * 21.b6 ;Sl (SEELk .h 83 fARAL.:)

S ;236 *.3" | .17 +%63

SR'EUIREMN1



CR 684

PAOEJ4
ac. :j. N THE ZTiTAODAPR PUBILIShED AND MODIFIED
. BiL .ty Cluia ur j.UInAM i1OL ZAILC'iIIM i rrCir.
WTH THI: L?»E RE I'EEIT. Hisi: STRESS REPORT. CR683

PrkOVIDLS THE CAi.iLi.;qr;;, 1@ OW LIFE IS MET.

_:e+CHA. COr=D,CT;D |Yii'TESTS OF ITS W AND HAS FOUIND
UL7' "o ht VLp"i i.i.S.Ak 7u EJoi Ket {UL.

6) EZi+E-1 STRF.EJ REFORT CR60.5 sfE) FOR DESIGO
EAFIAT;10. SEIMi.C TE:T REFiiTS C427 AND C. 4t?
ARE AVAI LAGLE FOR TESJ VERIFICATION.

AL TYPES OIF STRESS L.YCLES *.ErE C~U NSDERED WITH
PRE" ZURE STRESS ' AND :13CTION STRESS OCCURRI NG

S| MULTANEOUSLY TO PRODUCE THE SI GNI FI CANT STRESS FOR
LI CE CALCULATIONS.

CUMULATIVE STRESSES FOR SEI SM C AND THERVAL NOTION

MEET ASME 8 & PV CODE REQUI REMENT PERNC 3649. 4(0)
AS FOLLOWS

TYPE

Ti ¢ 10000 THERMAL LIFE CYCLES
T2 a 500 SEISM C LIFE CYCLES

CYCLES STRESS FER CR 483 FARAAILB

STT a 21.86 KSI  ( THERMAL)
STS a 24.24 KSI (SElISM Q)

CALCULATED CYCLI C LIFE PER CR 683 PARAAI. '

Mi + i GO00000 LYCLLS ( THERVAL)
N2 | -00000000 CYCLES (SEISrHIC

USAGE FACTORS

uL TI/N * .0001000
W2 * T2/ N2 « .0000050

CULULATI VE USACE-' FACTORS SHALL NOT EXCEED 1.0
U * U2 + ETC < 1.0
. 000100 + .000005( 1.0
0000105 < 1.0

REQUIREMENT IS MET.
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CR 684
* PASI.

CYLINDRICAL COLLARS ARE USED AND ARE MCCOURITE

P01, :INCE THic. L.ULLng; Ulii. Ah LXLCILLEINT LC iALIUH
TO ATTACH THE LI'?*T WALL BELLOWU MATERI AL TO HEAVI ER
SHING WHERE 1HE BRAI D AND TUBE STUB ARE ATTACHED.
ATTACHVENT OF THE HOSE (OR BELLOWS) JO NTS MEETS THE
REQUIREhENTS OF THE ASME B & PV CODE SECTION I11
PARA. NC4800.

THE SPRI NG RATE FOR A LONG HOSE IS USUALLY SO LOM

THAT IT IS D FFI CULT TO MEASURE W THOUT THE BRAID

BECAUSE OF SQU RM  CALCULATED SPRI NG kKATES ARE PROVI DED

IN CR683. FRCCTIO FORCES PROVI DE A LARGER PORTI ON

OF THE LQAbI NG THAN SPRI NG KATE LOADS ANP ARE ALSO

CONSI DERED. AND A FACTOR |S APPLI ED TO SHOW THAT THE

| MPOSED LOADS WILL BE LESS THAN THE ALLOWABLE REQUI RED
THE CUSTOMER.

N~ | NDI HDUAL SPRIWub r.ATe TESTS UILL. BE PERFORMED ON

PRODUCTI ON HOSE.

A f REGU REpUMiei;hi i WIRES FOR HOSE - kLR *

CR6a3 PARA&S.iC.

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

ACTUAL CONSTRUCTION - ( 36)( 8) 288 Ul RES

REQUI REMENT IS NET.

(o) ALL OTHER REQUI RCHENTJ CF TH2I CODE CASE HAVE
BEEN i;ET AS NOTEl IN OTHER PORTI QUS OF THIS CHECK LI ST.
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NCHER 00 ?;UIRUELE,.TS OUNER MBC /NOTES
36~.2 PIPING rSTE~ LAYOUT. A-i ChUKAGE, X> L
SGUIDING AND Ni OTI ON$
1) R GD ANCHORS
.C) I NSTALLATI ON LOCATI ONS AND
| NSPECTI ON ACCESSI BI LI TY
(D) HFFNiI3 ;R NJT RECD
S<H() FLOW D! RECTI ON MARKI NGS NIOT REQD
<F) I NTERNAL SLEEVES NQT USED
364; . 3 ALL. PRESS'URFE 6OUNDARY MATERI AL X
SPER NC 2000
364..;  *A  ALLOWABIL. CAgPiCh 1 iAL IyFLLOWS X 6
" HEiiBRVHE STRESS
(b)  ALLGOI'LE. ;t;i.1:ii  hEiEi)iRadE niD X 9
SENDIN?  STRESS AT 1-1/2 DESIGN
PRESSURE FOR O FERWEH T -D+FQi hATI ON
(C>  MINIMHU ALLOWED SGUIAm PRESSURE
(D)  STRESS i-ULTIPLI CATION FACTOR FOR
0 DESI GN LI FE (KS)(S) (SF
(E)  COhPLI ANCE DEMONSTRATED NY (1),(2) OR (3
(1) CALCULATED STRESSES VS STD LIFE X 12
VERI FI ED LY TESTS
(2) INDIVIDUAL TEST TO VERI FY NOT APPLI CABLE
SINGLE DESIGN
(31 DESIGN ANALYSI.? PER NC 3200 NOT APPLI CABLE
(F)  PROCEDURES LiSED BY CERTI FI CATE HOLDER x 13
0 TO VERI FY DESIGN
(0)  TYF~S OF SIONIFICASdi  STRLSSFS FOr X 14
LIFE C.LC".L:ION
(H)  CERTIFICATE  IHCLDL.S COMPLIANCE. X  THS
SREFPORt I O NC 6496 REPUR
(i CYLINDRICAI IELOL.  COLL»<RS X 15

E 41 IbbER N-1n2 A1 OF 'FL.X1LL nO.L.
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SC REIFCIC z

S :rER WILL CCiOPLY AND hA; STATED THE EXACT END
nOTIOINS EQUIRED OF THE HOSE.

2 THE kelAl PROVI DES THE AXI AL RESTRAI NT CAUSED bY
C THE PRESWRE END LOAD, TO MIHNIIZE THE NEED FOR RIA D
ANCHORS

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

O O

4 EXTAR SeHIPING [iIARS n"c iI€@rEGIIRED TO iiAINHTIN
PROPER FACE-rO-FACE LENGTH bECAUSE THE HOSE BRAID
PROVIDES RE; Ul RED khEi | KAINT.

o

THE OWNER NUST CO;:PLY WITH ALIGNHENT INSTALLATION
0 REQUI KEMENTS.  FLOATI NG FLANGE AT LACH LND WLL
M N M ZE TW STI NG THE HOSE.

C 5 FLOW DI RECTI ON NOT kEQUKIED FOR A HOSE.

6 NOT RECQUI RED. FLOW VELOCI TI ES ARE PELOW CRI Tl CAL
0] LEVELS NOTED IN STRESS REPCORT CR 684

7 ALL PRESSURE BOUNDARY MATERI AL SHALL CONFORh TO
0 NC2000. THE BRAI D MATERI AL SHALL MEET THE
REQUI REMENTS OF ASTM-A-580, AND MATERI AL PHYSI CAL
PROPERTI ES SHALL NEET THE REQUI REMENTS COF SECTI ON I
OTABLE 1-7-2, PLATE MATERIAL.

8 THE STRESS ANALYSIS |S PERFORVED ON THE BELLOWS
0 ONLY AND | ONOREZ THE COHPRESSI CE HOOP SUFPORT
PROVI DED 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 REQUI REMENT 15 MET.

9 THE CALCULATED BENDI NG STRFSS IS 5.85 KSI | ENDI NO
0 PLUS 0.79 KSI MERI DI ONAL, OR 6. 64 KSI TOTAL
BENDI NG STRESS Al OPFRATJN6, TIMES 1.5 * T.96 KSI
PROOF PRESSURE STRESS. ALLOWABLE BENDI NG STREZ~ *
S1.5 X 75 a 113 KSI FOR 71 CHAHRO. | ESION |'S ADEQUATE
FOR 74 CHANGE PERM TTED BY THE CODE.

*1
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PAGE $%
™  v=brifi ; Jul nEt TriE EXTERdIL RESTRAINT TO) e«he
hGSE PFLLOGL Ahb kEhAIhS i;, AT ALL TIMFS.
.-*TE.  EXTERNAIL RETRFA;.i |. PERMIITTES FOR SQUtiRM
TFESTS FEh LAST SEWEi NCE OF PARAGRAPH.
THE HOOP E: TERN..L PE; TRAI NT FRh FAR EXCEEDS THE LOW
OFFSET LOADS CAUSED BY THE HOSE SQUI RM NG
IN BURST TESTS TO FAILURE (4 TIMES MH OPERATI NG
PRESSURE). THE HOSE TOES NOT SOUTRMn AT ANY TI ME, EVEN
THOUGH THE BELLOUS DEFCORMS DRASTI CALLY U THI N THE
BRAI D. IN SEVERAL TESTS tAFTER FAI LURE) THE BELLOUS
HOSE APPEARED TO LOCK LIKE A TUBE INSIDE THE BRAID
W TH | NTERNAL STI FFENI NG RINGS. THE OUTSI DE RADI US
OF THE BELLOUW INCREASES TO LOOK LIKE A TUBE VWH LE
THE | NSI DE BELLOWS RADIUS BECOMES VERY SHALL.
THI'S BURST TEST TO FOUR TI MES MINIMUM OPERATI NG
EXCEEDS THE 2.&5 TIIES SQUI RM REQUI REHENT BY TH S
PARAGRAPH.
HOSE PITCH tCES ;iOT CHANGE BECAUSE OF THE FRICTION
LOAD CAUSED BY THf HOOP SQUEEZE OF THE BRAID
D HOSES ARE i;OiGALLY HELD hi.Y MT GNE IEND .Y 1HE
EGUIPhwEr WHICH AFPLIPJ THE TEST PRESSURE. THE
OPPCsI TE EV: 1 . NLLONED TO MOVE AS KEOUZKED TO FHI T
PRESSURE TEST  iTANK.
(2) PROOF TEST PRESSURE WA] | NCREASED TO ACCOUNT FOR
DESI GN TEFPERATURES.
(KS)(S)(SF
SF a 175 KSI FOR 10000 CYCLES
* (KCS)<K5 )
KSC * 2C/SC/SC+H) * 1.008
KSS v 1.470 - (.044)(NUMBER OF TESTS)
KSS * 1.470 - (.044)(25)
(ACTUALLY MBC HAS MORE THAN 25 TESTS PERFORVED TO
REAFFI RM S- N CURVE)
KSS * 0.37
KS * (1.008)(,37) * .37
KS * USE 1.25 ;M CODE ALLOUABLE)
S " 16.03 KSI i3FE Ck 683 PARAI4.)

r3liPtet-JIT 1. 1~

00
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MB IS UZe10 THE STANDARD ; USLIZHED AND MODI FI ED

1 TEST LGIUATIO? RJU.Jrl  TO IEIiiiSTi.Af, SLIACE
"-H THIZ LIFE REQUIR.EHENT. MC STRESS REPORT. CR683
*FVIDESTHE CALCULATINS TO SHOM LIFE IS MET.

PCHA: CONDUCTED MANY TESTS OF | TS OAN AND HAS FOUND

C ecuts TO |E VEKY SIMILAk 10 LJHA tESULTS.

S) EE DESZIG STRESS RfF: SRr CR6a3 USE)D FOK DESIGXO

@4

VERI FI CATI ON.  SFISHIC TEST REPORTS C6427 AND CR439
At KkVAILA&LE FOR *E.Sf VIERFICAriON.

AL Ti-LS *F TRS: CClt' 6 UiJDANFTH
rES:U-.E  FES AiD ,OTIO;i STRESS OCCURRINe
0Snvi§ICL;  Guie'. 1, rehuti%; ThE .;»~iFICANT STRESS FCGl
LIZE CAi.Cu®A  GNS,
CiUL.TIE P,VES9  FOR SIS.i'L »HD) THIRNAL iiTO1iwW
hEET AShE 6 & PV COE RIEUIRENENr PENHC 3649.4(0)
AS FOLLOWS

TYPE

Ti * 10000 THERMAL LIFE CYCLES
T2 - 000 SEI'SM C LI FE CYCLES

CYCLES STRESS PER CR 683 P . 8

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

CALCULATED CYCLI C LI FE PER CR 683 PARA1l

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

USAGE hACTOGIK'

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

SCUMULATIVE USAGr Fa'QKORS ISALL Nor EXCEED 1.0
Ut + 6y * ETC 4 1.0
. 0000  .000005( &0
OoodCi&C i 1.0

REQUIRENCNT IT Mir.
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CYLI NDRI CAL COLLARS ARE USED AND ARE ACCOUNTED

FOR, SINCE THE COLLARS PROVI DF AN FXCELLENT LOCAIt1O
TO ATTACH THE LI GHT WALL BELLOAS HATERIAl. TO HEAVI ER
RING UHEhL THE BRAID A% | UbE S Ub AkiE ATTACHED.
ATTACHVENT OF THE HOSE (OR BELLOUS) JO NTS MEETS THE
REGUI REMENTS OF THE. ASHE B & FV CODE LCT1ON 111
PARA. NC4800.

THE SPRI NG RATE FOR A LOHG HOSE |S USUALLY SO LOW

THAT IT IS DI FFI CULT TO MEASURE W THOUT THE BRAID
BECAUSE OF SQUIRM  CALCULATED SPRI NG RATES ARE PROVI DED
IN CR683. FRICTI ON FORCES PROVI DE A LARGER PORTI ON

OF THE LOADI NG THAN SPRI NG RATE LOADS AND ARE ALSO

CONSI DERED, AND A FACTOR |S APPLI ED TO SHOW THAT THE

| MVOSED LOADS W LL BE LESS THAN THE ALLOWABLE REQUI RED
BY THE CUSTOMER.

NO | NDI VI DUAL SPRI NG RATE TESTS W LL BE PERFORMVED ON
PRODUCTI ON HGCSE.

(A) REQUI RED NUMBER OF WRES FOR HOSE - REF.
CR683 PARA&Q. 10.

N * F/(SA)(COS A) * 60 WRES
ACTUAL CONSTRUCTI ON = ( 36) ( 8) * 288 WRES
REQUI REMENT | S HET.

(B) ALL OTHER REQUI REMENTS OF THI'S CODE CASE HAVE
BEEN MET AS NOTED IN OTHER PORTIONS OF THI S CHECK LI ST.



