EN1591 version 1.0 CALCULATION OF FLANGES AND THEIR JOINTS ACCORDING TO EN1591-1 Date 16-01-2009

Pro]ect Summary T|me ................ 163945
] Project No ........ 264

Project : Catlig Demo Calculated by ...

Revision ...........
D No. Flange Page ............... 1/9

References

European Standard ...........ccueeieiiriii e EN 1591-1
Standard title ... Flanges and their joints
Standard SUDLILIE .........ooo i Design rules for gasketed circular flange connections
Standard @ditiON .........oooiiiiiiii e Issue 1
Standard dated ..o April 2001
[CS NUMDET ..ttt seea ICS 23.040.60
Program VEISION .........cooiiuiiiiiiiee et e e e e e e Version 1.0
Program BUild ..o Build 015 12-01-2009
Program development .............oooiiiiiii e Danish Exergy Technology - DXT

Nomenclature, equation numbers and figure numbers are made with direct reference to the English printed
version of this European Standard.

Component type Component name Compnent ID Mat. code Mat. grade Status
Hubbed threaded flange EN10028-3 P460NH OK
Hubbed threaded flange EN10028-3 P460NH OK
Cylindrical Shell Shell flange 1 VdTUV 499 | NiCr22Mo9Nb (F) --
Cylindrical Shell Shell flange 2 VdTUV 499 | NiCr22Mo9Nb (F) --
Solid metal gaskets OK
Bolts - ISO M24 EN10269 1.1181 OK
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ID No. Page ............... 2/9
1F= 1T gl oo o 1A e [=T To ] g I oo Lo [ 2 UUPP TR PPRRPP -- EN13480
Y =T LU0 o RO P TP P P PUPPPPPPP - Other
FIUIO STALE ...ttt ekt e e e et e e e et bt e e e ek bt e e e bt e e e e aa b et e e e anbe e e e anbeeeeennee - Gas
[ (0T o | (U] o] o1 TSR PEPRORTPPIN -- 1
Maximum operation PreSSUIE (PO) ..o ittt e e e e e et e e e e e e e e e e annnaeaaeeas barg 300,0
Maximum operation teMPErAtUre (T0) ..........eeiiiiiiaiiiiiiiie ettt e e e e et e e e e e e e e e s enbebeeee e e e e anneeeeeeas °C 250,0
NUMDBET Of fUIl IOAA CYCIES ... et e e e e e e e eabe e eeeaaaeeas pcs 500
Temperature gradient dUring SEAIT-UD ......coooeo oo e e e e e e e s nnebeeeeeaae e °C/min 1,0
ComMPONENT HFEHIME () 1oiiiiiie ettt e e e e e e e e e e e e s e e e e e e ae e e e e e annnnnaeeeeess h 200000
Lifetime monitoring SYStem Provided ...............eeiiiiiiiiii et a e e e -- NO
Max allowable internal Pressure (PSM@EX) ......oiiioiii i e e e e e sanaeeee s barg 325,0
Internal calculation PreSSUIE (P) ........eeiiiiiiaae ittt e et e e e e e s e et e e e e e e e nnnbeeeeeeaeaeans barg 325,0
Minimum allowable temperature (TSMIN) ......oooi e e e e e e e e e eens °C 20,0
Maximum allowable temperature (TSMAX) ....ccuueueeiiiieeae et e e e e e e e s e aeeeeeaaaeeeas °C 400,0
Calculation tEMPEFALUIE (L) ... .eeeiiiei ittt e e ettt e e e e e e e et e e e e e e e et e e e e e aaeeaasbebeeeeaaaaeeaaannneeeeaas °C 400,0
Max allowable external pressure (PSMAX) .....ccioi oo e e e et e e e e e barg 0,0
External calculation PreSSUIE (P) ....cooii oottt e et e e e e e e e s e annbae e e e e e e eaneeens barg 0,0
Minimum allowable temperature (TSMIN) ......oooi e e e e e e e e e eeens °C 0,0
Maximum allowable temperature (TSMAX) .....cuueieieiiiee et e e e e e e e e e seeeeeaaae e s °C 50,0
Calculation tEMPEFALUIE (L) .. .. eeiiiae ittt e e ettt e e e e e e e ettt ee e e e e e e bbb e e e e e aaeeaasbebeeeeeaaeeeaaannnreeeeas °C 30,0
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Flange NUMDET ........oeiiiiiii e First flange in joint
FIaNQE tYPE ..o Hubbed threaded flange
FIange COUE ... NA
FIanQe SEIE ...eeeeieeieee e NA
Flange material Code ..........coooiiiiiiiiiiie e EN10028-3
Flange material grade ...........cccoo oo P460NH
Inside diameter Of flaNGE (AO) ......eeiiii e e e e e e e aeeeen mm 24,0
Average diameter of hub at thin @Nd (A1) .....oooiiiiiiiii e mm NA
Average diameter if hub at thick @nd (d2) .........oooiiiiii e mm NA
o] | Aol (o (o [T g a T (=T ol (o 1) PR RPRPRRY mm 80,0
Outside diameter Of flANGE (A4) ...oooo it e e e e e aeeeeaae s mm 115,0
Diameter of DOIt NOIE (A5) ...ttt e e e e e e e et ee e e e e nneeeee s mm 24,0
Inside diameter Of [00SE flaNGE (AB) .....veeeiiiiiiiiii e e e e e mm 42,4
Diameter of reaction between flange and stub or collar (d7) ..........ooriiiii e, mm 42,4
Outside diameter of COIlAr (AB) .........ueiiiiii et e e e e e e e e e e e e e e aaeees mm 42,4
Diameter of central hole in blank flange (d9) ... mm NA
Thickness of central plate of blank flange (E0) .......eeeii e mm NA
Thickness of hub at thin €N (1) ... e e e eeeaaaeeas mm NA
Thickness of hub at thiCk €N (2) .......eeieiiiiieie e e e e mm NA
Length Of NUD (TH) .cooo ettt e e e et e e e e e e e e e e aneeeeaaaeeeaann mm NA
Effective axial thickness oOf flange (EF) ....cooo i mm 25,0
1o QLTSI (=] o) SR UTT PO mm 25,0
Cross-section area Of FING (AF) ... e ettt e e e e ettt e e e e e e e e s e nanbeeee e e e e annns mmg2 230,0
SNEll MALEHAI COUR ......cvvvivieieti ettt ettt ettt e et e et b et se s s e sa et e s e s sess e s ebe s ese e -- VdTUV 499
Shell material NUMDBDET ... ... ettt e e e e e e e e e e eannbeaeeeaaaa e e, -~ Zr22Mo9Nb (F)
5] 1= I8 (0] o TP -- Cylindrical
Diameter of shell at JUNCHON (AS) .....uureiiiiieiiiie ettt e e e e e e e e aeee e e e e e nnnes mm 32,4
THICKNESS Of SNEII (ES) eeieeiiiee ettt e e e e e e eab e e e e e e e e e e e nnnaeeea e mm 9,5
Angle of inclination of connected Shell (PSIS) ... ° 0,0
Pitch between DOILS (PB) ...t e et e e e e e e e e eae e mm 31,4
Effective diameter of DOt NOIES (A5€) .....cooieiiiieiiiie e mm 21,0
Effective bolt circle diameter (A3@) ........eooi e e e mm 77,5
Average diameter of flange (AF) ........eeiiiiiiii e mm 33,2
Effective width of flange (DF) ........eoo e mm 9,2
Effective axial thickness oOf flange (EF) ...ccoo o mm 25,0
Part of flange thickness with radial pressure 10ading (EP) ........ccooi i mm 25,0
Part of flange thickness without radial pressure loading (€Q) .. ....eeviiiiiiiiiiiiiiie e mm 0,0
Wall thickness of equivalent cylinder for load calculations (€E) .........cccueeieiiiiiiiiee, mm 9,5
Average diameter equivalent cylinder for load calculation (dE) .............ooiiiiiiiiiiieee, mm 32,4
Lever arm COMreCLION (NP) ... ittt e e e e ettt e e e e e e e e e s e nab e e ee e e e annnbeeneeeans mm 30,59
Lever arm COrreCtiON (NG) ...ttt e e e e ettt e e e e e e e e e ettt e e ee e e e e nenbeeeeeeaaaesesrnneees mm 2,70
(07 1[oF]F=1a T g I £=Ted (o g (CF= 1ot 1 4 = ) RSP -- 1,06
Calculation faCtOr (TRETA) .......e it e e e e e et e e e e e e e e e nnnereaeee e e s -- 0,39
Calculation factor (LAamMBA@) ...........eeiiiiieii et e e e e e -- 0,00
(0 1 (B F=aTo] g I 7= Tod 1o gl (o o TSR -- 0,35
Lever arm COMrECLION (NS) ... ...ttt e e e e e e e et e e e e e e e e e e s naae e e ee e e aeannnbeeneeeans mm 14,65
Lever arm COMECLION (NT) ...ueiiiiieei ittt e e e e e e e e e et e e e e e e e e s e anbbeeeeeeesannnbnbeeeaaaaaeeaans mm 14,95
Lever arm correCtion (NQ) ... uuieeiiiiiei ettt e e e e e ettt e e e e e e e e e e e ee e e e n b e e e e e e e e e e e arereees mm 27,68
Lever arm COrreCtioN (NR) .....ooiii ittt e e e e st e e e e e e e e e e aneeeaaaae e s mm -2,20
(O 1T ] F=a o] g I £= ex (o g (@ ) TSP T PP RRRRR -- 0,85
Calculation fACOr (KR) ...ttt e e ettt e e e e e e e e e e e et e e e e e e s sannbneaeeeaeaeeannes -- -0,15
Rotational flexibility modulus of flange (ZF) *1,0E5 ........c..uuiiiiiiiiie e 1/mm3 0,00
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Flange NUMDET ........oeiiiiiii e Second flange in joint
FIaNQE tYPE ..o Hubbed threaded flange
FIange COUE ... NA
FIanQe SEIE ...eeeeieeieee e NA
Flange material Code ..........coooiiiiiiiiiiie e EN10028-3
Flange material grade ...........cccoo oo P460NH
Inside diameter Of flaNGE (AO) ......eeiiii e e e e e e e aeeeen mm 24,0
Average diameter of hub at thin @Nd (A1) .....oooiiiiiiiii e mm NA
Average diameter if hub at thick @nd (d2) .........oooiiiiii e mm NA
o] | Aol (o (o [T g a T (=T ol (o 1) PR RPRPRRY mm 80,0
Outside diameter Of flANGE (A4) ...oooo it e e e e e aeeeeaae s mm 115,0
Diameter of DOIt NOIE (A5) ...ttt e e e e e e e et ee e e e e nneeeee s mm 24,0
Inside diameter Of [00SE flaNGE (AB) .....veeeiiiiiiiiii e e e e e mm 42,4
Diameter of reaction between flange and stub or collar (d7) ..........ooriiiii e, mm 42,4
Outside diameter of COIlAr (AB) .........ueiiiiii et e e e e e e e e e e e e e e aaeees mm 42,4
Diameter of central hole in blank flange (d9) ... mm NA
Thickness of central plate of blank flange (E0) .......eeeii e mm NA
Thickness of hub at thin €N (1) ... e e e eeeaaaeeas mm NA
Thickness of hub at thiCk €N (2) .......eeieiiiiieie e e e e mm NA
Length Of NUD (TH) .cooo ettt e e e et e e e e e e e e e e aneeeeaaaeeeaann mm NA
Effective axial thickness oOf flange (EF) ....cooo i mm 25,0
1o QLTSI (=] o) SR UTT PO mm 25,0
Cross-section area Of FING (AF) ... e ettt e e e e ettt e e e e e e e e s e nanbeeee e e e e annns mmg2 230,0
SNEll MALEHAI COUR ......cvvvivieieti ettt ettt ettt e et e et b et se s s e sa et e s e s sess e s ebe s ese e -- VdTUV 499
Shell material NUMDBDET ... ... ettt e e e e e e e e e e eannbeaeeeaaaa e e, -~ Zr22Mo9Nb (F)
5] 1= I8 (0] o TP -- Cylindrical
Diameter of shell at JUNCHON (AS) .....uureiiiiieiiiie ettt e e e e e e e e aeee e e e e e nnnes mm 32,4
THICKNESS Of SNEII (ES) eeieeiiiee ettt e e e e e e eab e e e e e e e e e e e nnnaeeea e mm 9,5
Angle of inclination of connected Shell (PSIS) ... ° 0,0
Pitch between DOILS (PB) ...t e et e e e e e e e e eae e mm 31,4
Effective diameter of DOt NOIES (A5€) .....cooieiiiieiiiie e mm 21,0
Effective bolt circle diameter (A3@) ........eooi e e e mm 77,5
Average diameter of flange (AF) ........eeiiiiiiii e mm 33,2
Effective width of flange (DF) ........eoo e mm 9,2
Effective axial thickness oOf flange (EF) ...ccoo o mm 25,0
Part of flange thickness with radial pressure 10ading (EP) ........ccooi i mm 25,0
Part of flange thickness without radial pressure loading (€Q) .. ....eeviiiiiiiiiiiiiiie e mm 0,0
Wall thickness of equivalent cylinder for load calculations (€E) .........cccueeieiiiiiiiiee, mm 9,5
Average diameter equivalent cylinder for load calculation (dE) .............ooiiiiiiiiiiieee, mm 32,4
Lever arm COMreCLION (NP) ... ittt e e e e ettt e e e e e e e e e s e nab e e ee e e e annnbeeneeeans mm 30,59
Lever arm COrreCtiON (NG) ...ttt e e e e ettt e e e e e e e e e ettt e e ee e e e e nenbeeeeeeaaaesesrnneees mm 2,70
(07 1[oF]F=1a T g I £=Ted (o g (CF= 1ot 1 4 = ) RSP -- 1,06
Calculation faCtOr (TRETA) .......e it e e e e e et e e e e e e e e e nnnereaeee e e s -- 0,39
Calculation factor (LAamMBA@) ...........eeiiiiieii et e e e e e -- 0,00
(0 1 (B F=aTo] g I 7= Tod 1o gl (o o TSR -- 0,35
Lever arm COMrECLION (NS) ... ...ttt e e e e e e e et e e e e e e e e e e s naae e e ee e e aeannnbeeneeeans mm 14,65
Lever arm COMECLION (NT) ...ueiiiiieei ittt e e e e e e e e e et e e e e e e e e s e anbbeeeeeeesannnbnbeeeaaaaaeeaans mm 14,95
Lever arm correCtion (NQ) ... uuieeiiiiiei ettt e e e e e ettt e e e e e e e e e e e ee e e e n b e e e e e e e e e e e arereees mm 27,68
Lever arm COrreCtioN (NR) .....ooiii ittt e e e e st e e e e e e e e e e aneeeaaaae e s mm -2,20
(O 1T ] F=a o] g I £= ex (o g (@ ) TSP T PP RRRRR -- 0,85
Calculation fACOr (KR) ...ttt e e ettt e e e e e e e e e e e et e e e e e e s sannbneaeeeaeaeeannes -- -0,15
Rotational flexibility modulus of flange (ZF) *1,0E5 ........c..uuiiiiiiiiie e 1/mm3 0,00
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GASKEE GIOUP ...t Solid metal gaskets
GASKEL LYPE .ttt Stainless steel, heat resistent
GASKEL FOMM ..o Metal gasket with curved surface - figure 3c
Gasket MALEITAl ........cveeiiiiiiie e
Inside diameter Of QASKEL (AGL) ...oooiiiiiiiiiieii e e ettt e e e e e e e e e e nenaeeaeeas mm 24,0
Outside diameter of Gasket (AG2) ... e e e e e e e nrnaeea e mm 37,0
(=TS AT To L1 g I (o1 PP mm 6,5
Gasket thiCKNESS (BG) ...ttt e e e e e e et e e e e e e e e e e bt aee e e e e e s nneneeees mm 11,0
Angle of inclination of sealing face (PSIG) .......coo i ° 20,0
Radius of curvature in CroSS.SECHON (F2) ..coiiiiiiiiiiieie ettt e et e e e e e eeeeaaaeeaan mm 43,0
Maximum allowable operation tEMPEIATUIE ..........ccooa i ee e e e °C 600,0
Minimum effective compressive stress in gasket for assembly conditions (Qmin) .............ccccceee. MPa 300,0
Maximum allowable compressive stress in gasket for reference gasket Qmax,ref (at 20°C) .......... MPa 660,0
Yield stress characteristic of gasket material (QMax,y) (€0. 4a) .....coccvreiiiiieeeiiiieeee e MPa 660,0
Compressive modulus of elasticity of gasket at zero compressive stress at 20°C (EO) .........c.......... MPa 210000,0
Rate of change of compressive modulus of elasticity of gasket with compressive stress at 20°C (t -- 0,00
Load - pressure ratio corresponding to reference conditions QI/P (20°C) ......cooviiiiiiiiieiieeiniiiiineen. -- 2,00
Creep factor for gasket at 20°C () ---uvvvererreaaaiiiiiiiie ettt e e e e e e e e et e e e e e e e e e e e e nnnbeeeeea e, -- 1,00
Numerical CONSLANT CL (B0 4A) .eeeeiiieetieiie ettt e et e e e e e e e e b e e e e e e e s nb e e e e e e aaeeeaaaseeeaaaaeaens -- 0,0
Thermal conductivity (AIphaG) @t 20°C .......eeieiiiii i e e e e e e e e e e e e eannaeeeeees, W/mK 0,0
Reference inside gasket diameter (AGL)Ief ... mm 50,0
Reference outside diameter (AG2)IEf ... i reaee e e mm 90,0
Reference gasket Width (DGU)FEf ... e mm 40,0
Reference gasket thiCKNESS (EG)IEf ... .. .. mm 2,0
ReferenCe PreSSUre (Pref) .o ettt e e e e eeaeaae e e barg 40,0
NItrOgEN gAs [EAK FALE ...ttt e e e e e e e e ete e e e e e e e e e e nnnreeeeas ml/min 1,0
#Er
11
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+ %
—
A
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BOIt frabriCAtION COUR .......eiiiiiiiie e e et e s et e e - EN/ISO 898
(2 T0] 11 T 1= Y=o R 1Y o1 PRSP SESRRR -- ISO M24
[N TU ] o T= 0 o To £ ESERRRSSU pcs 8
BOIt NOMINAL QIAMELET .....eeiiiiiee e e e et e e s e et e e enebe e e e e eneee mm 24,00
Bolt outside diameter (ABO) .........ueiiiieeiiiiiii e e e e s s e e e e e e e e e e e raeeeeeann mm 24,00
Bolt effective diameter (ABE) .......ccciiceiiiiiiie et e e e e e e e s e r e e e e e e e e e nnnrrareeens mm 21,20
Bolt shank diameter (ABS) .......uuuiiiieeiiiiiiiie e st ee s e e e e e e e s st e e e ae e e s e s snnbaaeeee e s snnnrnnnneens mm 22,10
Thread mean diameter (AB2) .......uiiieeiiiiciiie e e e e e e e e s s s s e eeaeeeeesaeees mm 22,05
QLI L= o N o1 (o] 1 (o] ) P PSSR mm 3,00
Bolt axial dimension (LB - fIQUIE 2) ......cccoiiiiiiiiieiie e cete e s e e e e e e e e e e e e e s e snnran e e e e e s mm 576,2
Bolt axial diemnsion (LS - fIQUIE 2) ....ciiiieiiiciiiiiieee e e e e e r e e e e e s snnrar e e e e e s mm 100,0
Nominal stress area for SiNgIe BOIt (AS) ..vvvvvee e i mmz2 353,0
Nominal stress area for all oIt (AB) .......oooceeiiiee e mmz2 2823,9
Plastic torsion modulus for Single BOIt (IB) ......cceeeeiiiiciiiiiie e eenees mms3 2494,5
Flexibility modulus for all BOIS (XB) .....ccciiiiiiiiiiiie ettt e e e narraar e e e e e e 1/mm 0,207
2] g Eo =T = L oo Lo = PRSP - EN10269
BOIt MALEHAI CIASS ...veiieiiiiie ettt e e e st e e e et e e e ennees - NA
(2 To] | Qg o (=T = U =V - OSSP -- C35E +N
BOlt Material NUMDET .......veiiiee ettt e e et e e e e b e enenes - 1.1181
(2 T0] | Qg = (T = U Y o1 U SOPRSRR -- Other
HEAL IFEALMENT ... -- N
Minimum tensile strength at room temperature (RM) ........cooeeeiiiiiiiiiiiie e e e N/mm?2 500,0
Proof strength at room temperature (RP0O2) .........vuuiiiieeiiiiiiiiiieee e ccce e e e e e e ernrrnnneaee s N/mm?2 300,0
Elongation after fraCtUre (A) ......eeereeeieiie ettt et s s r e e e e e e s s sra e e e e e e e e e s sennaraaeeeeeennns % 20,0
Reduction in area after fraCture (Z) .......ooccuviriiiie e e e e e e e e e % --
IMpPact €NErgy (ISO-V) (KV) .ottt et e e e e e e s e e e e e s snn e e e e e e e e e e e nnnneees J 27,0
Material strength properties
Elements Min Max 5004 =
C 0,3200 0,3900 450 — Rp02
Si 0,0000 | 0,4000 T 400 Ret
Mn 0,5000 0,8000 g 350
P 0,0000 0,0350 > ;
5 0,0000 | 0,0350 @ 300 =]
N 0,0000 0,0000 3 2507 ~—]
> 1 M
Cr 0,0000 0,4000 @ 200 e
Cu 0,0000 | 0,0000 © 1501 b&?"‘*“——h
Mo 0,0000 | 0,1000 T \\
Nb 0,0000 0,0000 50 .
" B s
Ni 0,0000 0,4000 S IS (S IS S S — S ——
Ti 0,0000 0,0000 50 100 150 200 250 300 350 400 450 500
w 0,0000 0,0000 Temperature [°C]
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Component : Flange Revision ..........
ID No. Page .............. 719
Bolting Up MEthod ........eeiiiiiiieiiee e Wrench. Torque measuring
BOolting UP MOAEI ...cooiiiii e General
Surface CoNItiONS .......oouieiiiiiiie e Smooth lubricated surface (0,10 to 0,15)
Friction coefficient under nut or bolt head (MYN) ......coooiiiiiii e -- 0,130
Friction coefficient 0n thread (IMYL) .......eeiireeoi i e e e e s r e e e e e e enneees -- 0,000
Mean contact diameter under nut or bolt head (AdN) .......oooooiiiiiii e mm 20,80
Mean contact diameter on thread (Ab) .......c..vvvieiieee e mm 14,40
Scatter of initial bolt load of a single BoIt (EPSLH) .eveeeii i -- 0,070
Scatter of initial bolt load of a SINgle BOIt (EPSL-) ..vvveiiiiieeiii e -- 0,070
Systematic error due to inaccuracy of bolt tightening (KS) ......ccevv i -- 0,018
Scatter for the global load of all DOILS (EPST) .ieeeeeiiiiiiiie e e -- 0,036
Scatter for the global load Of all DOILS (EPS=) «.vvvrriiieeiiiiiiie e -- 0,036
Nominal torque applied to tighten bolt (Mt,N0M) .........couiiiiiiie e Nm 45725
Nominal twisting moment on bolt shanks (MtB,N0M) ..........ccceeviiiee i Nm 11925
Nominal bolt assembly fOrce (FBONOM) ........uiiiiiiieeiii it st e e e e e s s ee e e s s st eeeeeaeeeenneees N 200000
Minimum bolt assembly force inclusive scatter (FBOMIN) .........ouvvviiieeiiiiiiieeec e N 192788
Maximum bolt assembly force inclusive scatter (FBOMaX) .......ccuvvviiiieeeiiiiiiiiieee e cesiiie e e e e s N 207212
Required bolt assembly fOrce (FBOIEQ) ....vvvveeeiiiiiiiiie e e e e ieciiiie e e e e e et e e e e e e e s s rne e e e e e e s sannaneeeeeeeenns N 145223
Max allowable assembly fOrce (FBOQUI) .......c.ooeoiiiiiiiiiee e N 282391

PlantWare A/S - Skovlytoften 4, DK-2840 - Holte - Phone: +45 4547 5101 - Fax: +45 4548 5101 - info@plantware.dk - www.plantware.dk Checked by :




EN1591 ver 1.0 CALCULATION OF FLANGES AND THEIR JOINT ACCORDING TO EN 1591 Date ................. 16-01-2009

Time ..o 16:39:45
Project Catlig Demo Project No ....... 264
Calculated by ...

Component : Flange Revision ...........
ID No. First flange Page ............... 8/9

Load POINt ... 0 1 2 3 4

Load desc_rl_ptlon ............................................. -- Bolting Up  Operation Test

Load condition s -- Assembly  Operation Test

Internal pressure (Pi) ..o barg 1,0 325,0 550,0

External pressure (Pe) ......ccccccveeeeeiiiiciinneeennn. barg 0,0 0,0 0,0

Temperature (T) ..o °C 20,0 400,0 20,0

Additional external axial force (FA) ................ N 0,0 0,0 0,0

Additional external moment (MA) .................. Nm 0,0 0,0 0,0

Bolt temperature (TB) .......cccceeeiiiiiiiieieeeees °C 20,0 400,0 20,0

Flange temperature (TF) ......cccooiiiiiiiiennenenn, °C 20,0 400,0 20,0

Temperature loose flange (TL) .....cccccceeeeeennn. °C 20,0 400,0 20,0

Gasket temperature (TG) .....ccccvvveeeeeeeeeninnns °C 20,0 400,0 20,0

Min. tensile strength at 20°C (RmS) .............. N/mm?2 760,0 760,0 760,0

Min tensile strength at design temp (RetS) .... N/mm?2 0,0 0,0 0,0

0,2% vyield stress at design temp. (Rp02S) .... N/mmz2 380,0 260,0 380,0

Safety factor for shell material (SS) ............... -- 1,5 1,5 1,5

Nominal stress for shell material (fS) ............. N/mm?2 253,3 173,3 253,3

Min. tensile strength at 20°C (RmF) .............. N/mm?2 570,0 570,0 570,0

Min tensile strength at design temp. (RetF) ... N/mm?2 0,0 0,0 0,0

0,2% vyield stress at design temp. (Rp02F) .... N/mmz2 4450 253,0 445,0

Safety factor for flange material (SF) ............. -- 2.4 1,5 2.4

Nominal stress for flange material (fF) ........... N/mm?2 253,3 173,3 253,3

Min tensile strength at 20°C (RmB) ............... N/mm?2 500,0 500,0 500,0

Min tensile strength at design temp. (RetB) ... N/mm?2 0,0 0,0 0,0

0,2% vyield stress at design temp (Rp02B) ..... N/mm?2 300,0 173,0 300,0

Safety factor for bolt material (SB) ................. -- 3,0 3,0 2,0

Nominal stress for bolt material (fB) .............. N/mm?2 100,0 57,7 150,0

Ax!al compl!ance YG (€Q. 46) ..coooviieeeeeee -- 9,57E-06  1,14E-05 9,57E-06

Ax!al compl!ance YQ (9. 47) «oeviieeieeeee -- 1,76E-06  2,04E-06  1,76E-06

A)_(lal complianceYR (e_q. A8) i, -- 1,76E-06  2,04E-06  1,76E-06

Min gasket force FGmin (eq. 49/50) ............. N 78169 96203 78169

Min gasket force FGd (eq. 51) ....ccccvvveveeeeeennn. N 78188 145223 89038

Bolt assembly force (FGO) .......ccccceeeeeiiinnnnnnn. N 145209 145209 145209

Req._assembly force (FGOreq) ......cccuvvvveeennnn. N 145223 145223 145223

N(_)mlnal assembly force (FBOnor_n) ............... N 200000 200000 200000

Minimum assembly force (FBOmin) ............... N 192788 192788 192788

Maximum assembly force (FBOmax) ............. N 207212 207212 207212

Bolt load ratio @B (€0.71) ......cccvvvvriveeeeniinnen. -- 0,522 0,805 0,324

Gasket load ratio @G (€9.72) .....ccvvveviirereennn. -- 0,353 0,303 0,190

Flange load ratio @F (eq 73) .......cccocvveernnnnne. - 0,000 0,000 0,000
Blank flange load ratio JF (eq.85) ................. -- - - -

Blank flange load ratio @x (€q.87) ................. -- - - -
Loose flange load ratio GL (€q.89) ................ --

Allowable load ratio @max ..............ccceeeeeennne. - 0’956 0,956 0’956
Minimum value of eF (eq. A1) ...ccooceiiiieinns, mm 12,99 13,15 12,99
Load point admissibility valid ................c..c...... - OK OK OK

PlantWare A/S - Skovlytoften 4, DK-2840 - Holte - Phone: +45 4547 5101 - Fax: +45 4548 5101 - info@plantware.dk - www.plantware.dk Checked by :




EN1591 ver 1.0 CALCULATION OF FLANGES AND THEIR JOINT ACCORDING TO EN 1591 Date ................. 16-01-2009

Time ..o 16:39:45
Project Catlig Demo Project No ....... 264
Calculated by ...

Component : Flange Revision ...........
ID No. Second flange Page ............... 9/9

Load POINt ... 0 1 2 3 4

Load desc_rl_ptlon ............................................. -- Bolting Up  Operation Test

Load condition s -- Assembly  Operation Test

Internal pressure (Pi) ..o barg 1,0 325,0 550,0

External pressure (Pe) ......ccccccveeeeeiiiiciinneeennn. barg 0,0 0,0 0,0

Temperature (T) ..o °C 20,0 400,0 20,0

Additional external axial force (FA) ................ N 0,0 0,0 0,0

Additional external moment (MA) .................. Nm 0,0 0,0 0,0

Bolt temperature (TB) .......cccceeeiiiiiiiieieeeees °C 20,0 400,0 20,0

Flange temperature (TF) ......cccooiiiiiiiiennenenn, °C 20,0 400,0 20,0

Temperature loose flange (TL) .....cccccceeeeeennn. °C 20,0 400,0 20,0

Gasket temperature (TG) .....ccccvvveeeeeeeeeninnns °C 20,0 400,0 20,0

Min. tensile strength at 20°C (RmS) .............. N/mm?2 760,0 760,0 760,0

Min tensile strength at design temp (RetS) .... N/mm?2 0,0 0,0 0,0

0,2% vyield stress at design temp. (Rp02S) .... N/mmz2 380,0 260,0 380,0

Safety factor for shell material (SS) ............... -- 1,5 1,5 1,5

Nominal stress for shell material (fS) ............. N/mm?2 253,3 173,3 253,3

Min. tensile strength at 20°C (RmF) .............. N/mm?2 570,0 570,0 570,0

Min tensile strength at design temp. (RetF) ... N/mm?2 0,0 0,0 0,0

0,2% vyield stress at design temp. (Rp02F) .... N/mmz2 4450 253,0 445,0

Safety factor for flange material (SF) ............. -- 2.4 1,5 2.4

Nominal stress for flange material (fF) ........... N/mm?2 253,3 173,3 253,3

Min tensile strength at 20°C (RmB) ............... N/mm?2 500,0 500,0 500,0

Min tensile strength at design temp. (RetB) ... N/mm?2 0,0 0,0 0,0

0,2% vyield stress at design temp (Rp02B) ..... N/mm?2 300,0 173,0 300,0

Safety factor for bolt material (SB) ................. -- 3,0 3,0 2,0

Nominal stress for bolt material (fB) .............. N/mm?2 100,0 57,7 150,0

Ax!al compl!ance YG (€Q. 46) ..coooviieeeeeee -- 9,57E-06  1,14E-05 9,57E-06

Ax!al compl!ance YQ (9. 47) «oeviieeieeeee -- 1,76E-06  2,04E-06  1,76E-06

A)_(lal complianceYR (e_q. A8) i, -- 1,76E-06  2,04E-06  1,76E-06

Min gasket force FGmin (eq. 49/50) ............. N 78169 96203 78169

Min gasket force FGd (eq. 51) ....ccccvvveveeeeeennn. N 78188 145223 89038

Bolt assembly force (FGO) .......ccccceeeeeiiinnnnnnn. N 145209 145209 145209

Req._assembly force (FGOreq) ......cccuvvvveeennnn. N 145223 145223 145223

N(_)mlnal assembly force (FBOnor_n) ............... N 200000 200000 200000

Minimum assembly force (FBOmin) ............... N 192788 192788 192788

Maximum assembly force (FBOmax) ............. N 207212 207212 207212

Bolt load ratio @B (€0.71) ......cccvvvvriveeeeniinnen. -- 0,522 0,805 0,324

Gasket load ratio @G (€9.72) .....ccvvveviirereennn. -- 0,353 0,303 0,190

Flange load ratio @F (eq 73) .......cccocvveernnnnne. - 0,000 0,000 0,000
Blank flange load ratio JF (eq.85) ................. -- - - -

Blank flange load ratio @x (€q.87) ................. -- - - -
Loose flange load ratio GL (€q.89) ................ --

Allowable load ratio @max ..............ccceeeeeennne. - 0’956 0,956 0’956
Minimum value of eF (eq. A1) ...ccooceiiiieinns, mm 12,99 13,15 12,99
Load point admissibility valid ................c..c...... - OK OK OK
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