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Component type Component name Compnent ID Mat. code Mat. grade Status
Cylindrical shell Steam Manifold DN500 EN10216-2 P235GH OK
Nozzle No. 1 STEAM IN DN250 OD273x14,2 EN10216-2 P235GH OK
Nozzle No. 2 STEAM OUT DN400 0OD406x20 EN10216-2 P235GH OK
Nozzle No. 3 DE-AREATOR DN125 0OD139,7x6,3 EN10216-2 P235GH OK
Nozzle No. 4 PRESS. MEAS. DN25 0OD33,7x6,3 EN10216-2 P235GH OK
Nozzle No. 5 DRAIN DN50 0D60,3x4,5 EN10216-2 P235GH OK
Combination No. 1 Nozzle No. 1/ Nozzle No. 1 OK
Combination No. 2 Nozzle No. 1/ Nozzle No. 1 OK
Combination No. 3 Nozzle No. 1/ Nozzle No. 1 OK
Combination No. 4 Nozzle No. 1/ Nozzle No. 3 OK
Combination No. 5 Nozzle No. 3/ Nozzle No. 2 OK
Combination No. 6 Nozzle No. 2/ Nozzle No. 4 OK
Combination No. 7 Nozzle No. 4/ Nozzle No. 5 OK
Cap CAP DN500 DIN2617/S3 EN10216-2 P235GH OK
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Global data
S =T | I 3 o1 PPPRSS -- Cylindrical
NOMINAL QIAMEBLET .ottt e e e s sttt e e e s sae e e e e s et be e e s abbbe e s anbbeeesanbbeeenane mm 500
L (0 To 1H o A s 5 d I PSR bar mm 9000
Piping class according to EN13480-1 Table4.1-1 ......oooiiiiiiiiiie e -- 3
T 0= R o 1 4= P liter 0
Weight of pipe inCluding CONENT (W) ....ueiiiiiiiiiiee et s kg 0
WEIGht OF fIUI (W) weeeiie ittt e et e e e ssb e e e e e nta e e e e s sae e e e eanseeeeeennes kg 0
Operation data
1= o 18] o o PP - Steam
FIUIA STALE ...eeiieieiiiie et -- Liquid
FIUID QrOUP e -- 2
MaXimMUIM OPEFALION PrESSUIE ......uuuiiieieeeaiitititieaaeeaeaatatbbeaeeaaaasaaaatbeeeeeeaasaaaaaseeeeeeaaaaaannrbeaaaaaaeannnnes barg 15,0
Maximum OPEration tEMPEIALUIE ........uiceeiiiiiiieieeeee e s e s srire e e e e e e s s s e e e e e e e sraaa e aeeaeeesssrnnrenaeeeseesannns °C 275,0
N[ ] o =T i (] L T T= o o3 1= No 500
ComMPONENT HFELIME ....eiiiiiiiii ettt e e st e e e e e s ane e e e s annee s hours 200000
Lifetime monitor system provided YES/NO ........uciiiiiiiiiiiiiiiie ettt e e e e -- No
Design data for internal pressure
Maximum allowable internal pressure (PSMaX) ......oooeveiiiiiriaiieieee e barg 18,0
(DTS o [l o] (=TIT U (ST (o | USSRt barg 18,0
(O 1 (W] = Lo T o] (=TS U= () barg 18,0
Minimum allowable temperature (TSIMIN) ......ooo e e e °C 20,0
Maximum allowable temperature (TSMAX) ......ccouiiiiiiiieieee e ciire e e e e e e e e e e e s sennnree s °C 290,0
Calculation tEMPEIALUIE (IC) ..vvvveeeeeiieiiiceeie e s e s e e e e e e e e e e e st e e e e e s e anrte e e e e e eeesenannreeeees °C 290,0
Design data for external pressure
Maximum allowable external pressure (PSMaX) .......cccuvvieeiieeiiiiiiieeeeeee e se s e e e e e e e esnrrnre e e e e e e e ernes barg 0,0
DTS o [T o] £ ST T U T £ (o | SRR barg 0,0
CalCUIAION PrESSUIE (PC) .iiuitieei ittt ettt bttt e e sb e e e e sttt e e e abe e e e s aabbe e e s anbaee e abbneessnbneeenas barg 0,0
Minimum allowable temperature (TSMIN) ....uueeeeo e e e e e e ee e e e e e s eanees °C 20,0
Maximum allowable temperature (TSMAX) ....ceeeeiiiiecieereree e e e e e e e s e e e e e s s e e e e e s e e ennnneees °C 20,0
Calculation tEMPETALUNE (TC) .....viiirrriee ittt e ettt ettt e et e sttt e bbbt e bbb e e enbb s et e e sabbeeeesneneeeeas °C 20,0
Test conditions
B 1  To o | {0 o PSS -- --
TESHNG METNOM ... bbbt e e e sbb et e e e e rre e e e e enaes -- hydrostatic
Extent of NDT for governing welded JOINS .........c.uuuiiiiiiiiii e % --
BLIC=ES O (T 0] 01 = UL =SOSR °C 20,0
Design Stress at teSt CONUITIONS .....cviiiiiiiiiiie e e e e e es st er e e e e e e e enennbeneeeen, N/mm?2 223,3
Design stress ratio at test pressure calculation (fa/ft) ..., -- 1,73
Test pressure according to EN13480-5 (9.3.2-2) ....uuuiiiiiieieeciiiiiie e e e ceteeee e e e e s sanaeee e e ae e eneens barg 39,0
Test pressure according to EN13480-5 (9.3.2-3) ....uuiiiiiiiiiiiiiiiee it barg 25,7
TOSE PIESSUIE .. eeiiiieie ittt et e ettt e e e e e a ettt e e e e e e s eab bbb et e ee e e e e s o abebeeeeeee e e s e s aeeeeeaeeas s nnnnbeeeaaaeeannnns barg 39,0
Maximum allowable Internal tESt PrESSUIE .........cciiiiiiiiiiiiiie e e e serrae e e e e ee s barg 46,3
39,0
Assembly conditions

ASSEMDBIY PrESSUIE (PA) eeeeiiiii ittt e e e e e e e s ettt e e e e e e e s s s s e teeeeeeeesssannareeeeeeaeanans barg 0,0
ASSEMDBIY tEMPEIALUIE (TA) ..eeeiiiiiiei e et e e e e e et r e e s s e s e e e e e essa s e n e e e aeeeeenantantaaeeeeeeesansennnnes °C 20,0

Design stress at assembly CONGItIONS .......c.ooiiiiiiii i N/mm?2 --
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Shell under internal pressure
MEALEIIAI COOER ...ttt e bt e e e e e e e bbbt be e e e e e e e ebbbbbbeeee e e e e e e anbeeeeeeas -- EN10216-2
LT g F= U =TS o = o ) o USSR -- P235GH
LT g I a1 0 0] o= PRSPPI - 1.0345
Minimum tensile Stress at 20°C (RIM) ..eeiiiiiiiiieieie e ee e be e e e e e s e e nneeees N/mm?2 360,0
Minimum tensile stress at design temperature (RML) ........ooooiiiiiiiiiiee e N/mm?2 0,0
Minimum 0,2% proof stress at design temperature (RP02) ........ccvvveeeeeeeiiiiiieeeeeeeesseeieeee e e N/mm?2 135,6
Minimum 1,0% proof stress at design temperature (RPL0) ......cccveevriiereriiiiieeiniiiee s N/mm? 0,0
Creep rupture 200000 h at design temperature (RMT200) ........ueeeiiiieiiiiiiiiiieee e N/mm?2 0,0
Elasticity module at design temperature (E) *1,0E-03 .......cccceiririiiiiiiiiece e N/mm?2 191,6
[ ToT o F=NiTo) g =11 (=T g U] o] (U = % 0,0
DIMENSIONING SIIESS ...eiiiiitiiieie ittt ettt e et s bbb e bbbt e sttt e s bb e e e e eabb e e e e e sabeeeeesaneeeens -- Rp02
SAFELY TACTOT (S) . eiieiii ittt e e e e e ettt e e e e e e e e bt e e e e e ee e e e e e -- 1,50
(D 1ST (o [ IS (=TT () USRS N/mm?2 90,4
THICKNESS tOIEraANCE COUR ...ooiiiiiiiiiiie et e et e e s e e e e e e e entnnbeeaeaeeeas -- EN10216-2
TRICKNESS ClASS ....etetiiieeeiie ittt ettt e e e e e e e et bbb et ee e e e e e e e ebabe e e e e ee e e s e annneees -- None
Minus tolerance on ordered nominal wall thickness (C1P) ....cccoevviiiiiiiiieeee e e % 15,0
Minus tolerance on ordered nominal wall thickness (C1) .......ccovveviciieiiiee e i mm 2,13
Allowance for possible thinning during manufactoring process (C2) .........cccceeviveeeeniiieeeennineennn mm 0,00
Allowance for metal Wastage (CO) ... ee e eb e e e e e mm 1,00
Outside Shell dIAMELET (DO) ...uuuuiiiieiee et e s e e r e e e e es s e e e eeeesaaanbanareeeeesenanne mm 508,0
Ordered nominal wall thickness of shell (E0rd) ........ccuvvii i mm 14,2
Actual wall thickness of shell excl allowance (B8) .........cccoeeeriiiiiiiiiaeei e, mm 111
Ta1e=T g gt o TF= o =) (=T () PP mm 485,9
Y [T TaIe [T T g1 (=T G (90 ) P RPSEER mm 496,9
Weld 0O JOINt €ffICIENCY (Z) ..vvveeeieeieiiieee e e e e ee s -- 1,00
Minimum wall thickness with efficiency = 1,0 excl allowance ............ccccoeceeeeeiiiiiiiiiie e, mm 5,008
Minimum wall thickness with efficiency = 1,0 incl allowance ...........ccccccvvvvviei i mm 8,138
Minimum wall thickness with actual efficiency excl. allowance (e) (eq 6.1-1) ........ccccevvvreernnnee mm 5,008
Minimum wall thickness with actual efficiency incl allowance (e+C0+C1+C2) ........ccevvviiinnneen. mm 8,138
Max allowable pressure with actual efficiency (PmaxX) .......ccccceeeiiiiiiiiinee e barg 40,2
Allowable effiCiENCY (Z8) ...ecoiieeeieiiie ettt e e e e -- 0,447
Max allowable internal pressure at test CONAItIONS .........ccoiiiiiiiiiiiiiii e barg 99,5
[N [o 1T g F= T o] £ ST T U T £ (o OSSR barg 66,8

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




EN13480 version 1.0

CALCULATION OF CYLINDRICAL SHELL ACCORDING TO EN13480-3 Date ............... 31_03_2010

Time ..o 18:03:02

Project : Tullis Project No ...... 383

Calculated by . CP

Component : STEAM IN DN250 Revision ......... 01

ID No.: OD273x14,2 Page .......c...... 4/16

NOZZIE NUMDET ...ttt e et e e s s bb e e s st e e s snbb e e e s nnbaeeeans 1
N (o474 [ 1Y o1 OO PRPPPPUPRPPPPPI -- Seton
NoOzzle radial angle (PSIL) ... e e e e e e e e e e e e e a deg 0,0
NOzzle axial anNgIe (PSI2) ... e s e e e e e e e e e an e aaaeean deg 0,0
Y= L= = oo T [PPSR -- EN10216-2
MALEIIAI GrAAE ......eeeiiieeiee ettt ettt e e e e e e s e e e e e e e e e e e nbabbaeaaaaeaen -- P235GH TC2
Y= =T = U 01U ] ] o1 PRSPPI - 1.0345
Minimum tensile Stress at 20°C (RM) ..vviiiiiiiieiiiiie e e e e cieree e e e e s s s s s e e e e e e e e esnnsnrrareeaeeeeans N/mm?2 360,0
Minimum tensile stress at design temperature (RML) ........oooiiiiiiiiiiiniie e N/mm?2 0,0
Minimum 0,2% proof stress at design temperature (RP02) ........coeeeiiiiiiieiiiiee e N/mm?2 135,6
Minimum 1,0% proof stress at design temperature (RPL0) .......ccoveeeiiiiiiiiieeeeee e e N/mm?2 0,0
DIMENSIONING SIIESS ...vvtiiiieiee et isitiieieee e e e s e s st e e e e ee s s s s s e e eeeeaeesaa s saae s asasnneeeeeeeeenassnnraneeaeeeeans -- Rp02
7= 1= Y/ = 1o (o | SRR -- 1,50
DeSigN SLrESS (fD) oo e a e N/mm?2 90,4
Calculation StreSs (FOD) .....ooiiiiiiiiiie e e e e N/mm?2 90,4
THICKNESS tOIErANCE COUR ...ooiiiiiiiiiiiii ettt e s e s st ee e e e e s s eeeeeee e e e e e annnnees -- EN10216-2
TRICKNESS ClASS ....etttiiiieeee ettt e et e e e e e e bbbt e e e ee e e e e s e ee e e e e e e e s e e annnees -- NA
Minus tolerance on ordered wall thickness (CLP) .....ccoveiieireeiiiiiiii e e % 12,5
Minus tolerance on ordered wall thickNess (CL1) .......cccvveeiieiiiiiieieeei e e mm 1,78
Allowance for metal Wastage (CO) ......c.veeeiiirie ettt e e mm 1,00
Ordered nominal outside diameter of N0Zzle (AD) .....ccccveveee i mm 273,00
Ordered nominal wall thickness of nozzle (eord,b) ..., mm 14,20
Length of nozzle extending outside shell (ID) .........ooiiiii e mm 54,66
Length of nozzle extending inside Shell (IDI) ........ooo e mm 0,00
Nominal thickness of reinforcing plate (EPN) .....vvvueeeeeei i e e mm 0,00
Nominal width of reinforcing plate (IP) «.vveeeeee oo ie i e e mm 0,00
Distance between opening and shell discontinuity (X) .........cccccoeuee.. (Figure 8.3.2-1) ........... mm -
Nozzle welding COefficient fACIOr (Z) ....ovviii i e mm 1,00
Inside diameter of nozzle excl allowance (dib) .........ceeeiiiiiiiiiire e mm 250,16
Effective wall thickness of N0zZzle (ED) ... mm 11,42
Analysis thickness 0f N0ZzIe (BAD) .......cooiiiii e mm 11,42
Effective length of compensation shell (IS) ..........cccccvveeeeiiiiiiiiiennnen. (eq 8.4.1-2) ....ccvveeeenn, mm 74,17
Effective length of external projection (I'D) .....coovveviiiiiiieieeee, (€9 8.4.3-1) ..cccvvrreennn, mm 54,66
Effective length of inner projection (I'Di) ........coccvveiiiiiiiiiee, (€9 8.4.3-2) .evvvvreinn, mm 0,00
Effective thickness of reinforcing plate (eapl) .......ccccccoiviviiiiiiiennnnnn. (€9 8.4.3-5) ..o, mm 0,00
Effective width of reinforcing plate (Ipl) ......cceeeeeiiiiiieee e, (eq 8.4.3-4) ...cccvueeenn, mm 0,00
Minimum distance between opening and shell discontinuity (Xmin) (eq 8.3.2-1) ........c......... mm 33,21
Pressure area in Shell (APS) «.ocooo i (Figure 8.4.3-1) ........... mmg2 51177,8
Pressure area in branch (Apb) ..., (Figure 8.4.3-1) ........... mm?2 8221,0
Pressure area total (AP) «ooevevrreeeeeiiiiiiiiiie e s es e e e e e e e e (Figure 8.4.3-1) ........... mmg2 59398,7
Stress area Shell (AfS) ... (Figure 8.4.3-1) ........... mm? 947,5
Stress area N0zzle (AfD) ... (Figure 8.4.3-1) ........... mmg? 624,2
Stress area reinforcing plate (AfP) .evevveeveiiiiiiiie e, (Figure 8.4.3-2) ........... mm?2 0,0
Load capacity Shell .........coooiiiiiii e, (€9 8.4.3-3) cvvevreiiiens, N 84798
Load capacity NOZZIE ........c.euueieiieee e (€90 8.4.3-3) ..o, N 55863
Load capacity reinforcing pad ........ccccceeeveiiiiiiieee e (€9 8.4.3-3) ..ccccvvveeennns, N 0
TOTAL LOAD CAPACITY oottt (€9 8.4.3-3) evvvvreiiinnn, N 140661
TOTAL LOAD ..ottt ettt et e et e e e s e e e s s (eq 8.4.3-3) .cvvvvreiinnnn, N 106918
Max allowable pressure at design temperature (PMaX) ........cceeeiiiiieeiiiiiiieeeeeeeeecciiiiieeeee e barg 23,6
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NOZZIE NUMDET ...ttt e et e e s s bb e e s st e e s snbb e e e s nnbaeeeans 2
N (o474 [ 1Y o1 OO PRPPPPUPRPPPPPI -- Seton
NoOzzle radial angle (PSIL) ... e e e e e e e e e e e e e a deg 0,0
NOzzle axial anNgIe (PSI2) ... e s e e e e e e e e e an e aaaeean deg 0,0
Y= L= = oo T [PPSR -- EN10216-2
MALEIIAI GrAAE ......eeeiiieeiee ettt ettt e e e e e e s e e e e e e e e e e e nbabbaeaaaaeaen -- P235GH TC2
Y= =T = U 01U ] ] o1 PRSPPI - 1.0345
Minimum tensile Stress at 20°C (RM) ..vviiiiiiiieiiiiie e e e e cieree e e e e s s s s s e e e e e e e e esnnsnrrareeaeeeeans N/mm?2 360,0
Minimum tensile stress at design temperature (RML) ........oooiiiiiiiiiiiniie e N/mm?2 0,0
Minimum 0,2% proof stress at design temperature (RP02) ........coeeeiiiiiiieiiiiee e N/mm?2 135,6
Minimum 1,0% proof stress at design temperature (RPL0) .......ccoveeeiiiiiiiiieeeeee e e N/mm?2 0,0
DIMENSIONING SIIESS ...vvtiiiieiee et isitiieieee e e e s e s st e e e e ee s s s s s e e eeeeaeesaa s saae s asasnneeeeeeeeenassnnraneeaeeeeans -- Rp02
7= 1= Y/ = 1o (o | SRR -- 1,50
DeSigN SLrESS (fD) oo e a e N/mm?2 90,4
Calculation StreSs (FOD) .....ooiiiiiiiiiie e e e e N/mm?2 90,4
THICKNESS tOIErANCE COUR ...ooiiiiiiiiiiiii ettt e s e s st ee e e e e s s eeeeeee e e e e e annnnees -- EN10216-2
TRICKNESS ClASS ....etttiiiieeee ettt e et e e e e e e bbbt e e e ee e e e e s e ee e e e e e e e s e e annnees -- NA
Minus tolerance on ordered wall thickness (CLP) .....ccoveiieireeiiiiiiii e e % 15,0
Minus tolerance on ordered wall thickNess (CL1) .......cccvveeiieiiiiiieieeei e e mm 3,00
Allowance for metal Wastage (CO) ......c.veeeiiirie ettt e e mm 1,00
Ordered nominal outside diameter of N0Zzle (AD) .....ccccveveee i mm 406,00
Ordered nominal wall thickness of nozzle (eord,b) ..., mm 20,00
Length of nozzle extending outside shell (ID) .........ooiiiii e mm 78,99
Length of nozzle extending inside Shell (IDI) ........ooo e mm 0,00
Nominal thickness of reinforcing plate (EPN) .....vvvueeeeeei i e e mm 0,00
Nominal width of reinforcing plate (IP) «.vveeeeee oo ie i e e mm 0,00
Distance between opening and shell discontinuity (X) .........cccccoeuee.. (Figure 8.3.2-1) ........... mm 750,00
Nozzle welding COefficient fACIOr (Z) ....ovviii i e mm 1,00
Inside diameter of nozzle excl allowance (dib) .........ceeeiiiiiiiiiire e mm 374,00
Effective wall thickness of N0zZzle (ED) ... mm 16,00
Analysis thickness 0f N0ZzIe (BAD) .......cooiiiii e mm 16,00
Effective length of compensation shell (IS) ..........cccccvveeeeiiiiiiiiiennnen. (eq 8.4.1-2) ....ccvveeeenn, mm 0,00
Effective length of external projection (I'D) .....coovveviiiiiiieieeee, (€9 8.4.3-1) ..cccvvrreennn, mm 78,99
Effective length of inner projection (I'Di) ........coccvveiiiiiiiiiee, (€9 8.4.3-2) .evvvvreinn, mm 0,00
Effective thickness of reinforcing plate (eapl) .......ccccccoiviviiiiiiiennnnnn. (€9 8.4.3-5) ..o, mm 0,00
Effective width of reinforcing plate (Ipl) ......cceeeeeiiiiiieee e, (eq 8.4.3-4) ...cccvueeenn, mm 0,00
Minimum distance between opening and shell discontinuity (Xmin) (eq 8.3.2-1) ........c......... mm 33,21
Pressure area in Shell (APS) «.ocooo i (Figure 8.4.3-1) ........... mmg2 49314,8
Pressure area in branch (Apb) ..., (Figure 8.4.3-1) ........... mm?2 16841,9
Pressure area total (AP) «ooevevrreeeeeiiiiiiiiiie e s es e e e e e e e e (Figure 8.4.3-1) ........... mmg2 66156,7
Stress area Shell (AfS) ... (Figure 8.4.3-1) ........... mmg2 177,1
Stress area N0zzle (AfD) ... (Figure 8.4.3-1) ........... mmg? 1263,9
Stress area reinforcing plate (AfP) .evevveeveiiiiiiiie e, (Figure 8.4.3-2) ........... mm?2 0,0
Load capacity Shell .........coooiiiiiii e, (€9 8.4.3-3) cvvevreiiiens, N 15852
Load capacity NOZZIE ........c.euueieiieee e (€90 8.4.3-3) ..o, N 113119
Load capacity reinforcing pad ........ccccceeeveiiiiiiieee e (€9 8.4.3-3) ..ccccvvveeennns, N 0
TOTAL LOAD CAPACITY oottt (€9 8.4.3-3) evvvvreiiinnn, N 128971
TOTAL LOAD ..ottt ettt et e et e e e s e e e s s (eq 8.4.3-3) .cvvvvreiinnnn, N 119082
Max allowable pressure at design temperature (PMaX) ........cceeeiiiiieeiiiiiiieeeeeeeeecciiiiieeeee e barg 19,5
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NOZZIE NUMDET ...ttt e et e e s s bb e e s st e e s snbb e e e s nnbaeeeans 3
N (o474 [ 1Y o1 OO PRPPPPUPRPPPPPI -- Seton
NoOzzle radial angle (PSIL) ... e e e e e e e e e e e e e a deg 0,0
NOzzle axial anNgIe (PSI2) ... e s e e e e e e e e e an e aaaeean deg 0,0
Y= L= = oo T [PPSR -- EN10216-2
MALEIIAI GrAAE ......eeeiiieeiee ettt ettt e e e e e e s e e e e e e e e e e e nbabbaeaaaaeaen -- P235GH TC2
Y= =T = U 01U ] ] o1 PRSPPI - 1.0345
Minimum tensile Stress at 20°C (RM) ..vviiiiiiiieiiiiie e e e e cieree e e e e s s s s s e e e e e e e e esnnsnrrareeaeeeeans N/mm?2 360,0
Minimum tensile stress at design temperature (RML) ........oooiiiiiiiiiiiniie e N/mm?2 0,0
Minimum 0,2% proof stress at design temperature (RP02) ........coeeeiiiiiiieiiiiee e N/mm?2 135,6
Minimum 1,0% proof stress at design temperature (RPL0) .......ccoveeeiiiiiiiiieeeeee e e N/mm?2 0,0
DIMENSIONING SIIESS ...vvtiiiieiee et isitiieieee e e e s e s st e e e e ee s s s s s e e eeeeaeesaa s saae s asasnneeeeeeeeenassnnraneeaeeeeans -- Rp02
7= 1= Y/ = 1o (o | SRR -- 1,50
DeSigN SLrESS (fD) oo e a e N/mm?2 90,4
Calculation StreSs (FOD) .....ooiiiiiiiiiie e e e e N/mm?2 90,4
THICKNESS tOIErANCE COUR ...ooiiiiiiiiiiiii ettt e s e s st ee e e e e s s eeeeeee e e e e e annnnees -- EN10216-2
TRICKNESS ClASS ....etttiiiieeee ettt e et e e e e e e bbbt e e e ee e e e e s e ee e e e e e e e s e e annnees -- NA
Minus tolerance on ordered wall thickness (CLP) .....ccoveiieireeiiiiiiii e e % 12,5
Minus tolerance on ordered wall thickNess (CL1) .......cccvveeiieiiiiiieieeei e e mm 0,79
Allowance for metal Wastage (CO) ......c.veeeiiirie ettt e e mm 1,00
Ordered nominal outside diameter of N0Zzle (AD) .....ccccveveee i mm 139,70
Ordered nominal wall thickness of nozzle (eord,b) ..., mm 6,30
Length of nozzle extending outside shell (ID) .........ooiiiii e mm 24,69
Length of nozzle extending inside Shell (IDI) ........ooo e mm 0,00
Nominal thickness of reinforcing plate (EPN) .....vvvueeeeeei i e e mm 0,00
Nominal width of reinforcing plate (IP) «.vveeeeee oo ie i e e mm 0,00
Distance between opening and shell discontinuity (X) .........cccccoeuee.. (Figure 8.3.2-1) ........... mm -
Nozzle welding COefficient fACIOr (Z) ....ovviii i e mm 1,00
Inside diameter of nozzle excl allowance (dib) .........ceeeiiiiiiiiiire e mm 130,68
Effective wall thickness of N0zZzle (ED) ... mm 4,51
Analysis thickness 0f N0ZzIe (BAD) .......cooiiiii e mm 4,51
Effective length of compensation shell (IS) ..........cccccvveeeeiiiiiiiiiennnen. (eq 8.4.1-2) ....ccvveeeenn, mm 74,17
Effective length of external projection (I'D) .....coovveviiiiiiieieeee, (€9 8.4.3-1) ..cccvvrreennn, mm 24,69
Effective length of inner projection (I'Di) ........coccvveiiiiiiiiiee, (€9 8.4.3-2) .evvvvreinn, mm 0,00
Effective thickness of reinforcing plate (eapl) .......ccccccoiviviiiiiiiennnnnn. (€9 8.4.3-5) ..o, mm 0,00
Effective width of reinforcing plate (Ipl) ......cceeeeeiiiiiieee e, (eq 8.4.3-4) ...cccvueeenn, mm 0,00
Minimum distance between opening and shell discontinuity (Xmin) (eq 8.3.2-1) ........c......... mm 33,21
Pressure area in Shell (APS) «.ocooo i (Figure 8.4.3-1) ........... mmg2 34986,5
Pressure area in branch (Apb) ..., (Figure 8.4.3-1) ........... mm?2 2336,7
Pressure area total (AP) «ooevevrreeeeeiiiiiiiiiie e s es e e e e e e e e (Figure 8.4.3-1) ........... mmg2 37323,2
Stress area Shell (AfS) ... (Figure 8.4.3-1) ........... mm? 871,0
Stress area N0zzle (AfD) ... (Figure 8.4.3-1) ........... mmg? 111,4
Stress area reinforcing plate (AfP) .evevveeveiiiiiiiie e, (Figure 8.4.3-2) ........... mm?2 0,0
Load capacity Shell .........coooiiiiiii e, (€9 8.4.3-3) cvvevreiiiens, N 77952
Load capacity NOZZIE ........c.euueieiieee e (€90 8.4.3-3) ..o, N 9967
Load capacity reinforcing pad ........ccccceeeveiiiiiiieee e (€9 8.4.3-3) ..ccccvvveeennns, N 0
TOTAL LOAD CAPACITY oottt (€9 8.4.3-3) evvvvreiiinnn, N 87919
TOTAL LOAD ..ottt ettt et e et e e e s e e e s s (eq 8.4.3-3) .cvvvvreiinnnn, N 67182
Max allowable pressure at design temperature (PMaX) ........cceeeiiiiieeiiiiiiieeeeeeeeecciiiiieeeee e barg 23,5
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NOZZIE NUMDET ...ttt e et e e s s bb e e s st e e s snbb e e e s nnbaeeeans 4
N (o474 [ 1Y o1 OO PRPPPPUPRPPPPPI -- Seton
NoOzzle radial angle (PSIL) ... e e e e e e e e e e e e e a deg 0,0
NOzzle axial anNgIe (PSI2) ... e s e e e e e e e e e an e aaaeean deg 0,0
Y= L= = oo T [PPSR -- EN10216-2
MALEIIAI GrAAE ......eeeiiieeiee ettt ettt e e e e e e s e e e e e e e e e e e nbabbaeaaaaeaen -- P235GH TC2
Y= =T = U 01U ] ] o1 PRSPPI - 1.0345
Minimum tensile Stress at 20°C (RM) ..vviiiiiiiieiiiiie e e e e cieree e e e e s s s s s e e e e e e e e esnnsnrrareeaeeeeans N/mm?2 360,0
Minimum tensile stress at design temperature (RML) ........oooiiiiiiiiiiiniie e N/mm?2 0,0
Minimum 0,2% proof stress at design temperature (RP02) ........coeeeiiiiiiieiiiiee e N/mm?2 135,6
Minimum 1,0% proof stress at design temperature (RPL0) .......ccoveeeiiiiiiiiieeeeee e e N/mm?2 0,0
DIMENSIONING SIIESS ...vvtiiiieiee et isitiieieee e e e s e s st e e e e ee s s s s s e e eeeeaeesaa s saae s asasnneeeeeeeeenassnnraneeaeeeeans -- Rp02
7= 1= Y/ = 1o (o | SRR -- 1,50
DeSigN SLrESS (fD) oo e a e N/mm?2 90,4
Calculation StreSs (FOD) .....ooiiiiiiiiiie e e e e N/mm?2 90,4
THICKNESS tOIErANCE COUR ...ooiiiiiiiiiiiii ettt e s e s st ee e e e e s s eeeeeee e e e e e annnnees -- EN10216-2
TRICKNESS ClASS ....etttiiiieeee ettt e et e e e e e e bbbt e e e ee e e e e s e ee e e e e e e e s e e annnees -- NA
Minus tolerance on ordered wall thickness (CLP) .....ccoveiieireeiiiiiiii e e % 12,5
Minus tolerance on ordered wall thickNess (CL1) .......cccvveeiieiiiiiieieeei e e mm 0,79
Allowance for metal Wastage (CO) ......c.veeeiiirie ettt e e mm 1,00
Ordered nominal outside diameter of N0Zzle (AD) .....ccccveveee i mm 33,70
Ordered nominal wall thickness of nozzle (eord,b) ..., mm 6,30
Length of nozzle extending outside shell (ID) .........ooiiiii e mm 11,47
Length of nozzle extending inside Shell (IDI) ........ooo e mm 0,00
Nominal thickness of reinforcing plate (EPN) .....vvvueeeeeei i e e mm 0,00
Nominal width of reinforcing plate (IP) «.vveeeeee oo ie i e e mm 0,00
Distance between opening and shell discontinuity (X) .........cccccoeuee.. (Figure 8.3.2-1) ........... mm -
Nozzle welding COefficient fACIOr (Z) ....ovviii i e mm 1,00
Inside diameter of nozzle excl allowance (dib) .........ceeeiiiiiiiiiire e mm 24,68
Effective wall thickness of N0zZzle (ED) ... mm 4,51
Analysis thickness 0f N0ZzIe (BAD) .......cooiiiii e mm 4,51
Effective length of compensation shell (IS) ..........cccccvveeeeiiiiiiiiiennnen. (eq 8.4.1-2) ....ccvveeeenn, mm 74,17
Effective length of external projection (I'D) .....coovveviiiiiiieieeee, (€9 8.4.3-1) ..cccvvrreennn, mm 11,47
Effective length of inner projection (I'Di) ........coccvveiiiiiiiiiee, (€9 8.4.3-2) .evvvvreinn, mm 0,00
Effective thickness of reinforcing plate (eapl) .......ccccccoiviviiiiiiiennnnnn. (€9 8.4.3-5) ..o, mm 0,00
Effective width of reinforcing plate (Ipl) ......cceeeeeiiiiiieee e, (eq 8.4.3-4) ...cccvueeenn, mm 0,00
Minimum distance between opening and shell discontinuity (Xmin) (eq 8.3.2-1) ........c......... mm 33,21
Pressure area in Shell (APS) «.ocooo i (Figure 8.4.3-1) ........... mmg2 22111,2
Pressure area in branch (Apb) ..., (Figure 8.4.3-1) ........... mm?2 278,2
Pressure area total (AP) «ooevevrreeeeeiiiiiiiiiie e s es e e e e e e e e (Figure 8.4.3-1) ........... mmg2 22389,4
Stress area Shell (AfS) ... (Figure 8.4.3-1) ........... mm? 871,0
Stress area N0zzle (AfD) ... (Figure 8.4.3-1) ........... mmg? 51,7
Stress area reinforcing plate (AfP) .evevveeveiiiiiiiie e, (Figure 8.4.3-2) ........... mm?2 0,0
Load capacity Shell .........coooiiiiiii e, (€9 8.4.3-3) cvvevreiiiens, N 77952
Load capacity NOZZIE ........c.euueieiieee e (€90 8.4.3-3) ..o, N 4631
Load capacity reinforcing pad ........ccccceeeveiiiiiiieee e (€9 8.4.3-3) ..ccccvvveeennns, N 0
TOTAL LOAD CAPACITY oottt (€9 8.4.3-3) evvvvreiiinnn, N 82584
TOTAL LOAD ..ottt ettt et e et e e e s e e e s s (eq 8.4.3-3) .cvvvvreiinnnn, N 40301
Max allowable pressure at design temperature (PMaX) ........cceeeiiiiieeiiiiiiieeeeeeeeecciiiiieeeee e barg 36,5
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EN13480 version 1.0

CALCULATION OF CYLINDRICAL SHELL ACCORDING TO EN13480-3 Date .............. 31_03_2010

Time ..o 18:03:02

Project : Tullis Project No ...... 383

Calculated by . CP
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NOZZIE NUMDET ...ttt e et e e s s bb e e s st e e s snbb e e e s nnbaeeeans 5
N (o474 [ 1Y o1 OO PRPPPPUPRPPPPPI -- Seton
NoOzzle radial angle (PSIL) ... e e e e e e e e e e e e e a deg 0,0
NOzzle axial anNgIe (PSI2) ... e s e e e e e e e e e an e aaaeean deg 0,0
Y= L= = oo T [PPSR -- EN10216-2
MALEIIAI GrAAE ......eeeiiieeiee ettt ettt e e e e e e s e e e e e e e e e e e nbabbaeaaaaeaen -- P235GH TC2
Y= =T = U 01U ] ] o1 PRSPPI - 1.0345
Minimum tensile Stress at 20°C (RM) ..vviiiiiiiieiiiiie e e e e cieree e e e e s s s s s e e e e e e e e esnnsnrrareeaeeeeans N/mm?2 360,0
Minimum tensile stress at design temperature (RML) ........oooiiiiiiiiiiiniie e N/mm?2 0,0
Minimum 0,2% proof stress at design temperature (RP02) ........coeeeiiiiiiieiiiiee e N/mm?2 135,6
Minimum 1,0% proof stress at design temperature (RPL0) .......ccoveeeiiiiiiiiieeeeee e e N/mm?2 0,0
DIMENSIONING SIIESS ...vvtiiiieiee et isitiieieee e e e s e s st e e e e ee s s s s s e e eeeeaeesaa s saae s asasnneeeeeeeeenassnnraneeaeeeeans -- Rp02
7= 1= Y/ = 1o (o | SRR -- 1,50
DeSigN SLrESS (fD) oo e a e N/mm?2 90,4
Calculation StreSs (FOD) .....ooiiiiiiiiiie e e e e N/mm?2 90,4
THICKNESS tOIErANCE COUR ...ooiiiiiiiiiiiii ettt e s e s st ee e e e e s s eeeeeee e e e e e annnnees -- EN10216-2
TRICKNESS ClASS ....etttiiiieeee ettt e et e e e e e e bbbt e e e ee e e e e s e ee e e e e e e e s e e annnees -- NA
Minus tolerance on ordered wall thickness (CLP) .....ccoveiieireeiiiiiiii e e % 12,5
Minus tolerance on ordered wall thickNess (CL1) .......cccvveeiieiiiiiieieeei e e mm 0,56
Allowance for metal Wastage (CO) ......c.veeeiiirie ettt e e mm 1,00
Ordered nominal outside diameter of N0Zzle (AD) .....ccccveveee i mm 60,30
Ordered nominal wall thickness of nozzle (eord,b) ..., mm 4,50
Length of nozzle extending outside shell (ID) .........ooiiiii e mm 12,99
Length of nozzle extending inside Shell (IDI) ........ooo e mm 0,00
Nominal thickness of reinforcing plate (EPN) .....vvvueeeeeei i e e mm 0,00
Nominal width of reinforcing plate (IP) «.vveeeeee oo ie i e e mm 0,00
Distance between opening and shell discontinuity (X) .........cccccoeuee.. (Figure 8.3.2-1) ........... mm -
Nozzle welding COefficient fACIOr (Z) ....ovviii i e mm 1,00
Inside diameter of nozzle excl allowance (dib) .........ceeeiiiiiiiiiire e mm 54,42
Effective wall thickness of N0zZzle (ED) ... mm 2,94
Analysis thickness 0f N0ZzIe (BAD) .......cooiiiii e mm 2,94
Effective length of compensation shell (IS) ..........cccccvveeeeiiiiiiiiiennnen. (eq 8.4.1-2) ....ccvveeeenn, mm 74,17
Effective length of external projection (I'D) .....coovveviiiiiiieieeee, (€9 8.4.3-1) ..cccvvrreennn, mm 12,99
Effective length of inner projection (I'Di) ........coccvveiiiiiiiiiee, (€9 8.4.3-2) .evvvvreinn, mm 0,00
Effective thickness of reinforcing plate (eapl) .......ccccccoiviviiiiiiiennnnnn. (€9 8.4.3-5) ..o, mm 0,00
Effective width of reinforcing plate (Ipl) ......cceeeeeiiiiiieee e, (eq 8.4.3-4) ...cccvueeenn, mm 0,00
Minimum distance between opening and shell discontinuity (Xmin) (eq 8.3.2-1) ........c......... mm 33,21
Pressure area in Shell (APS) «.ocooo i (Figure 8.4.3-1) ........... mmg2 25342,2
Pressure area in branch (Apb) ..., (Figure 8.4.3-1) ........... mm?2 654,6
Pressure area total (AP) «ooevevrreeeeeiiiiiiiiiie e s es e e e e e e e e (Figure 8.4.3-1) ........... mmg2 25996,7
Stress area Shell (AfS) ... (Figure 8.4.3-1) ........... mm? 853,6
Stress area N0zzle (AfD) ... (Figure 8.4.3-1) ........... mmg? 38,2
Stress area reinforcing plate (AfP) .evevveeveiiiiiiiie e, (Figure 8.4.3-2) ........... mm?2 0,0
Load capacity Shell .........coooiiiiiii e, (€9 8.4.3-3) cvvevreiiiens, N 76397
Load capacity NOZZIE ........c.euueieiieee e (€90 8.4.3-3) ..o, N 3417
Load capacity reinforcing pad ........ccccceeeveiiiiiiieee e (€9 8.4.3-3) ..ccccvvveeennns, N 0
TOTAL LOAD CAPACITY oottt (€9 8.4.3-3) evvvvreiiinnn, N 79814
TOTAL LOAD ..ottt ettt et e et e e e s e e e s s (eq 8.4.3-3) .cvvvvreiinnnn, N 46794
Max allowable pressure at design temperature (PMaX) ........cceeeiiiiieeiiiiiiieeeeeeeeecciiiiieeeee e barg 30,5
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EN13480 ver 1.0 CALCULATION OF METALLIC INDUSTRIAL PIPE ACCORDING TO EN13480-3 Date .............. 31-03-2010

Time ..., 18:03:02

Project No ..... 383

Nozzle Combination Calculated by cP

Revision ........ 01

Page ............. 9/16

NOzzle combiNationN NUMBET .........oeiiiiiiiii e e e e e e e e e e e e e e e s snnnnbeeeaeeeeennes 1
First n0zzle in COMDBINALION .........eiiiiiii et e e e e s e e e e e e e eanes 1
Second NOZzle IN COMBINATION ........oviiieiiiiee ettt eeeessnbee e e s snbaee s anreeeeans 1
LONGItUAENAI PIECH .. bbb mm 750,0
Circumferential PItCh (PFi) ......eeeo ettt e e e e e deg 0,0
Center-to-center distance between openings at mean surface of shell (Lb............cccccoeeeeneis mm 750,0
Projection of psi on LB-plane for N0Zzle 1 (PSIEL) ......ccciuiiiiiiiiiiieiiiiee e deg 0,0
Projection of psi on LB-plane for N0zzle 2 (PSIE2) ... deg 0,0
Variabel (ros) for N0Zzle 1 (€0 9.6-11) .....uuvuiiiieeei et ee e e e e e e e e e e e e s e s mm 0,0
Variabel (ros) for N0Zzle 2 (80 9.6-11) ....uuiiiiiiiiiiie ettt bbb e eeeee mm 0,0
Variabel (delta) for N0Zzle 1 (80 9.6-12) ... e rad 0,0
Variabel (delta) for N0zzle 2 (80 9.6-12) .....cccceeeeiieiie e rad 0,0
Distance a for NOZZIE 1 (BL) ...cooouueeeiiiiie ettt ettt e e et eebn e e e nenee mm 136,5
DiStance a fOr NOZZIE 2 (82) ....cooi ettt e e e e e et e e e e e s e e e e e e e eanas mm 136,5
Shell compensation length Nozzle 1 (ISO1) (€0 9.5-2) w.uvviviiiiiiiiiiieeeie e mm 74,2
Shell compensation length nozzle 2 (IS02) (€0 9.5-2) ..uuviiiiiiiiiiiiee e a e mm 74,2
Minimum distance for isolated N0ZzIes (80 9.5-1) ...cco i mm 421,3
Minimum distance between NOZzZIES (B0 9.6-1) ....coviiiiiiiiiiiee e a e mm 33,2
Stress area of shell along Lb (AFLS) (B0 9.6-7) ..coviuiieiiiiie et et mmg2 5280
Stress area WEIdING (AFW) ...t e ettt e e e e e s e e e bttt e e e e e s saannnbeeeaaaeeannns mm? 0
Stress area N0ZzIe 1 (AfDL) ..o a e e eans mm?2 624
Stress area N0Zzle 2 (AfD2) ..o e mmg2 624
Stress area reinforcing plate NOZZIE 1 .........ooiiiiiii et mmg2 0
Stress area reinforcing plate NOZZIE 2 ... mm? 0
Pressure area of shell along Lb (APLS) (€0 9.6-6) ......uvuviiiiieiiiiiiiieie e e s e e e mmg2 182198
Pressure area NOZZIE 1 (APL) .eeeeei ettt 2aaab b e e e eeeee mmg2 8221
Pressure area NOZZIE 2 (AP2) ...e e ettt ettt e e e e e e ebabbe £eeeeaaaasaannbnbeeeaaaeeannn mm? 8221
S =T | I (o =T o= o =T | PSSR N 472595
NOZZIE 1 1080 CAPACILY ....uvveeiiitiieeiiiee ettt ettt ettt e et e e et e e sbbe s e st e e e e snb b e e e enbneeeeeeeee N 55863
[N [0y.74 (=30 [0 - To [ ox- T o I- Tox | YRR UPRPPRUN N 55863
o] = 1 (o= ol o= T = od 1 YRR N 584321
QLI ] = 1 (o 7= o TP SR N 357551
(0= T o F= T 1477 Mo = Lo I - 11 o J TP UPUPRRR -- 1,634
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NOzzle combiNationN NUMBET .........oeiiiiiiiii e e e e e e e e e e e e e e e s snnnnbeeeaeeeeennes 2
First n0zzle in COMDBINALION .........eiiiiiii et e e e e s e e e e e e e eanes 1
Second NOZzle IN COMBINATION ........oviiieiiiiee ettt eeeessnbee e e s snbaee s anreeeeans 1
LONGItUAENAI PIECH .. bbb mm 750,0
Circumferential PItCh (PFi) ......eeeo ettt e e e e e deg 0,0
Center-to-center distance between openings at mean surface of shell (Lb............cccccoeeeeneis mm 750,0
Projection of psi on LB-plane for N0Zzle 1 (PSIEL) ......ccciuiiiiiiiiiiieiiiiee e deg 0,0
Projection of psi on LB-plane for N0zzle 2 (PSIE2) ... deg 0,0
Variabel (ros) for N0Zzle 1 (€0 9.6-11) .....uuvuiiiieeei et ee e e e e e e e e e e e e s e s mm 0,0
Variabel (ros) for N0Zzle 2 (80 9.6-11) ....uuiiiiiiiiiiie ettt bbb e eeeee mm 0,0
Variabel (delta) for N0Zzle 1 (80 9.6-12) ... e rad 0,0
Variabel (delta) for N0zzle 2 (80 9.6-12) .....cccceeeeiieiie e rad 0,0
Distance a for NOZZIE 1 (BL) ...cooouueeeiiiiie ettt ettt e e et eebn e e e nenee mm 136,5
DiStance a fOr NOZZIE 2 (82) ....cooi ettt e e e e e et e e e e e s e e e e e e e eanas mm 136,5
Shell compensation length Nozzle 1 (ISO1) (€0 9.5-2) w.uvviviiiiiiiiiiieeeie e mm 74,2
Shell compensation length nozzle 2 (IS02) (€0 9.5-2) ..uuviiiiiiiiiiiiee e a e mm 74,2
Minimum distance for isolated N0ZzIes (80 9.5-1) ...cco i mm 421,3
Minimum distance between NOZzZIES (B0 9.6-1) ....coviiiiiiiiiiiee e a e mm 33,2
Stress area of shell along Lb (AFLS) (B0 9.6-7) ..coviuiieiiiiie et et mmg2 5280
Stress area WEIdING (AFW) ...t e ettt e e e e e s e e e bttt e e e e e s saannnbeeeaaaeeannns mm? 0
Stress area N0ZzIe 1 (AfDL) ..o a e e eans mm?2 624
Stress area N0Zzle 2 (AfD2) ..o e mmg2 624
Stress area reinforcing plate NOZZIE 1 .........ooiiiiiii et mmg2 0
Stress area reinforcing plate NOZZIE 2 ... mm? 0
Pressure area of shell along Lb (APLS) (€0 9.6-6) ......uvuviiiiieiiiiiiiieie e e s e e e mmg2 182198
Pressure area NOZZIE 1 (APL) .eeeeei ettt 2aaab b e e e eeeee mmg2 8221
Pressure area NOZZIE 2 (AP2) ...e e ettt ettt e e e e e e ebabbe £eeeeaaaasaannbnbeeeaaaeeannn mm? 8221
S =T | I (o =T o= o =T | PSSR N 472595
NOZZIE 1 1080 CAPACILY ....uvveeiiitiieeiiiee ettt ettt ettt e et e e et e e sbbe s e st e e e e snb b e e e enbneeeeeeeee N 55863
[N [0y.74 (=30 [0 - To [ ox- T o I- Tox | YRR UPRPPRUN N 55863
o] = 1 (o= ol o= T = od 1 YRR N 584321
QLI ] = 1 (o 7= o TP SR N 357551
(0= T o F= T 1477 Mo = Lo I - 11 o J TP UPUPRRR -- 1,634
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EN13480 ver 1.0 CALCULATION OF METALLIC INDUSTRIAL PIPE ACCORDING TO EN13480-3 Date .............. 31-03-2010

Time ..., 18:03:02

Project No ..... 383

Nozzle Combination Calculated by cP

Revision ........ 01

Page ............. 11/16

NOzzle combiNationN NUMBET .........oeiiiiiiiii e e e e e e e e e e e e e e e s snnnnbeeeaeeeeennes 3
First n0zzle in COMDBINALION .........eiiiiiii et e e e e s e e e e e e e eanes 1
Second NOZzle IN COMBINATION ........oviiieiiiiee ettt eeeessnbee e e s snbaee s anreeeeans 1
LONGItUAENAI PIECH .. bbb mm 750,0
Circumferential PItCh (PFi) ......eeeo ettt e e e e e deg 0,0
Center-to-center distance between openings at mean surface of shell (Lb............cccccoeeeeneis mm 750,0
Projection of psi on LB-plane for N0Zzle 1 (PSIEL) ......ccciuiiiiiiiiiiieiiiiee e deg 0,0
Projection of psi on LB-plane for N0zzle 2 (PSIE2) ... deg 0,0
Variabel (ros) for N0Zzle 1 (€0 9.6-11) .....uuvuiiiieeei et ee e e e e e e e e e e e e s e s mm 0,0
Variabel (ros) for N0Zzle 2 (80 9.6-11) ....uuiiiiiiiiiiie ettt bbb e eeeee mm 0,0
Variabel (delta) for N0Zzle 1 (80 9.6-12) ... e rad 0,0
Variabel (delta) for N0zzle 2 (80 9.6-12) .....cccceeeeiieiie e rad 0,0
Distance a for NOZZIE 1 (BL) ...cooouueeeiiiiie ettt ettt e e et eebn e e e nenee mm 136,5
DiStance a fOr NOZZIE 2 (82) ....cooi ettt e e e e e et e e e e e s e e e e e e e eanas mm 136,5
Shell compensation length Nozzle 1 (ISO1) (€0 9.5-2) w.uvviviiiiiiiiiiieeeie e mm 74,2
Shell compensation length nozzle 2 (IS02) (€0 9.5-2) ..uuviiiiiiiiiiiiee e a e mm 74,2
Minimum distance for isolated N0ZzIes (80 9.5-1) ...cco i mm 421,3
Minimum distance between NOZzZIES (B0 9.6-1) ....coviiiiiiiiiiiee e a e mm 33,2
Stress area of shell along Lb (AFLS) (B0 9.6-7) ..coviuiieiiiiie et et mmg2 5280
Stress area WEIdING (AFW) ...t e ettt e e e e e s e e e bttt e e e e e s saannnbeeeaaaeeannns mm? 0
Stress area N0ZzIe 1 (AfDL) ..o a e e eans mm?2 624
Stress area N0Zzle 2 (AfD2) ..o e mmg2 624
Stress area reinforcing plate NOZZIE 1 .........ooiiiiiii et mmg2 0
Stress area reinforcing plate NOZZIE 2 ... mm? 0
Pressure area of shell along Lb (APLS) (€0 9.6-6) ......uvuviiiiieiiiiiiiieie e e s e e e mmg2 182198
Pressure area NOZZIE 1 (APL) .eeeeei ettt 2aaab b e e e eeeee mmg2 8221
Pressure area NOZZIE 2 (AP2) ...e e ettt ettt e e e e e e ebabbe £eeeeaaaasaannbnbeeeaaaeeannn mm? 8221
S =T | I (o =T o= o =T | PSSR N 472595
NOZZIE 1 1080 CAPACILY ....uvveeiiitiieeiiiee ettt ettt ettt e et e e et e e sbbe s e st e e e e snb b e e e enbneeeeeeeee N 55863
[N [0y.74 (=30 [0 - To [ ox- T o I- Tox | YRR UPRPPRUN N 55863
o] = 1 (o= ol o= T = od 1 YRR N 584321
QLI ] = 1 (o 7= o TP SR N 357551
(0= T o F= T 1477 Mo = Lo I - 11 o J TP UPUPRRR -- 1,634
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NOzzle combiNationN NUMBET .........oeiiiiiiiii e e e e e e e e e e e e e e e s snnnnbeeeaeeeeennes 4
First n0zzle in COMDBINALION .........eiiiiiii et e e e e s e e e e e e e eanes 1
Second NOZzle IN COMBINATION ........oviiieiiiiee ettt eeeessnbee e e s snbaee s anreeeeans 3
LONGItUAENAI PIECH .. bbb mm 600,0
Circumferential PItCh (PFi) ......eeeo ettt e e e e e deg 0,0
Center-to-center distance between openings at mean surface of shell (Lb............cccccoeeeeneis mm 600,0
Projection of psi on LB-plane for N0Zzle 1 (PSIEL) ......ccciuiiiiiiiiiiieiiiiee e deg 0,0
Projection of psi on LB-plane for N0zzle 2 (PSIE2) ... deg 0,0
Variabel (ros) for N0Zzle 1 (€0 9.6-11) .....uuvuiiiieeei et ee e e e e e e e e e e e e s e s mm 0,0
Variabel (ros) for N0Zzle 2 (80 9.6-11) ....uuiiiiiiiiiiie ettt bbb e eeeee mm 0,0
Variabel (delta) for N0Zzle 1 (80 9.6-12) ... e rad 0,0
Variabel (delta) for N0zzle 2 (80 9.6-12) .....cccceeeeiieiie e rad 0,0
Distance a for NOZZIE 1 (BL) ...cooouueeeiiiiie ettt ettt e e et eebn e e e nenee mm 136,5
DiStance a fOr NOZZIE 2 (82) ....cooi ettt e e e e e et e e e e e s e e e e e e e eanas mm 69,9
Shell compensation length Nozzle 1 (ISO1) (€0 9.5-2) w.uvviviiiiiiiiiiieeeie e mm 74,2
Shell compensation length nozzle 2 (IS02) (€0 9.5-2) ..uuviiiiiiiiiiiiee e a e mm 74,2
Minimum distance for isolated N0ZzIes (80 9.5-1) ...cco i mm 354,7
Minimum distance between NOZzZIES (B0 9.6-1) ....coviiiiiiiiiiiee e a e mm 33,2
Stress area of shell along Lb (AFLS) (B0 9.6-7) ..coviuiieiiiiie et et mmg2 4358
Stress area WEIdING (AFW) ...t e ettt e e e e e s e e e bttt e e e e e s saannnbeeeaaaeeannns mm? 0
Stress area N0ZzIe 1 (AfDL) ..o a e e eans mm?2 624
Stress area N0Zzle 2 (AfD2) ..o e mmg2 111
Stress area reinforcing plate NOZZIE 1 .........ooiiiiiii et mmg2 0
Stress area reinforcing plate NOZZIE 2 ... mm? 0
Pressure area of shell along Lb (APLS) (€0 9.6-6) ......uvuviiiiieiiiiiiiieie e e s e e e mmg2 145758
Pressure area NOZZIE 1 (APL) .eeeeei ettt 2aaab b e e e eeeee mmg2 8221
Pressure area NOZZIE 2 (AP2) ...e e ettt ettt e e e e e e ebabbe £eeeeaaaasaannbnbeeeaaaeeannn mm? 2337
S =T | I (o =T o= o =T | PSSR N 390015
NOZZIE 1 1080 CAPACILY ....uvveeiiitiieeiiiee ettt ettt ettt e et e e et e e sbbe s e st e e e e snb b e e e enbneeeeeeeee N 55863
[N [0y.74 (=30 [0 - To [ ox- T o I- Tox | YRR UPRPPRUN N 9967
o] = 1 (o= ol o= T = od 1 YRR N 455845
QLI ] = 1 (o 7= o TP SR N 281368
(0= T o F= T 1477 Mo = Lo I - 11 o J TP UPUPRRR -- 1,620
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NOzzle combiNationN NUMBET .........oeiiiiiiiii e e e e e e e e e e e e e e e s snnnnbeeeaeeeeennes 5
First n0zzle in COMDBINALION .........eiiiiiii et e e e e s e e e e e e e eanes 3
Second NOZzle IN COMBINATION ........oviiieiiiiee ettt eeeessnbee e e s snbaee s anreeeeans 2
LONGItUAENAI PIECH .. bbb mm 750,0
Circumferential PItCh (PFi) ......eeeo ettt e e e e e deg 0,0
Center-to-center distance between openings at mean surface of shell (Lb............cccccoeeeeneis mm 750,0
Projection of psi on LB-plane for N0Zzle 1 (PSIEL) ......ccciuiiiiiiiiiiieiiiiee e deg 0,0
Projection of psi on LB-plane for N0zzle 2 (PSIE2) ... deg 0,0
Variabel (ros) for N0Zzle 1 (€0 9.6-11) .....uuvuiiiieeei et ee e e e e e e e e e e e e s e s mm 0,0
Variabel (ros) for N0Zzle 2 (80 9.6-11) ....uuiiiiiiiiiiie ettt bbb e eeeee mm 0,0
Variabel (delta) for N0Zzle 1 (80 9.6-12) ... e rad 0,0
Variabel (delta) for N0zzle 2 (80 9.6-12) .....cccceeeeiieiie e rad 0,0
Distance a for NOZZIE 1 (BL) ...cooouueeeiiiiie ettt ettt e e et eebn e e e nenee mm 69,9
DiStance a fOr NOZZIE 2 (82) ....cooi ettt e e e e e et e e e e e s e e e e e e e eanas mm 203,0
Shell compensation length Nozzle 1 (ISO1) (€0 9.5-2) w.uvviviiiiiiiiiiieeeie e mm 74,2
Shell compensation length nozzle 2 (IS02) (€0 9.5-2) ..uuviiiiiiiiiiiiee e a e mm 74,2
Minimum distance for isolated N0ZzIes (80 9.5-1) ...cco i mm 421,2
Minimum distance between NOZzZIES (B0 9.6-1) ....coviiiiiiiiiiiee e a e mm 33,2
Stress area of shell along Lb (AFLS) (B0 9.6-7) ..coviuiieiiiiie et et mmg2 5282
Stress area WEIdING (AFW) ...t e ettt e e e e e s e e e bttt e e e e e s saannnbeeeaaaeeannns mm? 0
Stress area N0ZzIe 1 (AfDL) ..o a e e eans mm?2 111
Stress area N0Zzle 2 (AfD2) ..o e mmg2 1264
Stress area reinforcing plate NOZZIE 1 .........ooiiiiiii et mmg2 0
Stress area reinforcing plate NOZZIE 2 ... mm? 0
Pressure area of shell along Lb (APLS) (€0 9.6-6) ......uvuviiiiieiiiiiiiieie e e s e e e mmg2 182198
Pressure area NOZZIE 1 (APL) .eeeeei ettt 2aaab b e e e eeeee mmg2 2337
Pressure area NOZZIE 2 (AP2) ...e e ettt ettt e e e e e e ebabbe £eeeeaaaasaannbnbeeeaaaeeannn mm? 16842
S =T | I (o =T o= o =T | PSSR N 472744
NOZZIE 1 1080 CAPACILY ....uvveeiiitiieeiiiee ettt ettt ettt e et e e et e e sbbe s e st e e e e snb b e e e enbneeeeeeeee N 9967
[N [0y.74 (=30 [0 - To [ ox- T o I- Tox | YRR UPRPPRUN N 113119
o] = 1 (o= ol o= T = od 1 YRR N 595829
QLI ] = 1 (o 7= o TP SR N 362477
(0= T o F= T 1477 Mo = Lo I - 11 o J TP UPUPRRR -- 1,644
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NOzzle combiNationN NUMBET .........oeiiiiiiiii e e e e e e e e e e e e e e e s snnnnbeeeaeeeeennes 6
First n0zzle in COMDBINALION .........eiiiiiii et e e e e s e e e e e e e eanes 2
Second NOZzle IN COMBINATION ........oviiieiiiiee ettt eeeessnbee e e s snbaee s anreeeeans 4
LONGItUAENAI PIECH .. bbb mm 500,0
Circumferential PItCh (PFi) ......eeeo ettt e e e e e deg 0,0
Center-to-center distance between openings at mean surface of shell (Lb............cccccoeeeeneis mm 500,0
Projection of psi on LB-plane for N0Zzle 1 (PSIEL) ......ccciuiiiiiiiiiiieiiiiee e deg 0,0
Projection of psi on LB-plane for N0zzle 2 (PSIE2) ... deg 0,0
Variabel (ros) for N0Zzle 1 (€0 9.6-11) .....uuvuiiiieeei et ee e e e e e e e e e e e e s e s mm 0,0
Variabel (ros) for N0Zzle 2 (80 9.6-11) ....uuiiiiiiiiiiie ettt bbb e eeeee mm 0,0
Variabel (delta) for N0Zzle 1 (80 9.6-12) ... e rad 0,0
Variabel (delta) for N0zzle 2 (80 9.6-12) .....cccceeeeiieiie e rad 0,0
Distance a for NOZZIE 1 (BL) ...cooouueeeiiiiie ettt ettt e e et eebn e e e nenee mm 203,0
DiStance a fOr NOZZIE 2 (82) ....cooi ettt e e e e e et e e e e e s e e e e e e e eanas mm 16,9
Shell compensation length Nozzle 1 (ISO1) (€0 9.5-2) w.uvviviiiiiiiiiiieeeie e mm 74,2
Shell compensation length nozzle 2 (IS02) (€0 9.5-2) ..uuviiiiiiiiiiiiee e a e mm 74,2
Minimum distance for isolated N0ZzIes (80 9.5-1) ...cco i mm 368,2
Minimum distance between NOZzZIES (B0 9.6-1) ....coviiiiiiiiiiiee e a e mm 33,2
Stress area of shell along Lb (AFLS) (B0 9.6-7) ..coviuiieiiiiie et et mmg2 3101
Stress area WEIdING (AFW) ...t e ettt e e e e e s e e e bttt e e e e e s saannnbeeeaaaeeannns mm? 0
Stress area N0ZzIe 1 (AfDL) ..o a e e eans mm?2 1264
Stress area N0Zzle 2 (AfD2) ..o e mmg2 52
Stress area reinforcing plate NOZZIE 1 .........ooiiiiiii et mmg2 0
Stress area reinforcing plate NOZZIE 2 ... mm? 0
Pressure area of shell along Lb (APLS) (€0 9.6-6) ......uvuviiiiieiiiiiiiieie e e s e e e mmg2 121465
Pressure area NOZZIE 1 (APL) .eeeeei ettt 2aaab b e e e eeeee mmg2 16842
Pressure area NOZZIE 2 (AP2) ...e e ettt ettt e e e e e e ebabbe £eeeeaaaasaannbnbeeeaaaeeannn mm? 278
S =T | I (o =T o= o =T | PSSR N 277563
NOZZIE 1 1080 CAPACILY ....uvveeiiitiieeiiiee ettt ettt ettt e et e e et e e sbbe s e st e e e e snb b e e e enbneeeeeeeee N 113119
[N [0y.74 (=30 [0 - To [ ox- T o I- Tox | YRR UPRPPRUN N 4631
o] = 1 (o= ol o= T = od 1 YRR N 395313
QLI ] = 1 (o 7= o TP SR N 249453
(0= T o F= T 1477 Mo = Lo I - 11 o J TP UPUPRRR -- 1,585
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Time ..., 18:03:02

Project No ..... 383

Nozzle Combination Calculated by cP
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NOzzle combiNationN NUMBET .........oeiiiiiiiii e e e e e e e e e e e e e e e s snnnnbeeeaeeeeennes 7
First n0zzle in COMDBINALION .........eiiiiiii et e e e e s e e e e e e e eanes 4
Second NOZzle IN COMBINATION ........oviiieiiiiee ettt eeeessnbee e e s snbaee s anreeeeans 5
LONGItUAENAI PIECH .. bbb mm 100,0
Circumferential PItCh (PFi) ......eeeo ettt e e e e e deg 0,0
Center-to-center distance between openings at mean surface of shell (Lb............cccccoeeeeneis mm 100,0
Projection of psi on LB-plane for N0Zzle 1 (PSIEL) ......ccciuiiiiiiiiiiieiiiiee e deg 0,0
Projection of psi on LB-plane for N0zzle 2 (PSIE2) ... deg 180,0
Variabel (ros) for N0Zzle 1 (€0 9.6-11) .....uuvuiiiieeei et ee e e e e e e e e e e e e s e s mm 0,0
Variabel (ros) for N0Zzle 2 (80 9.6-11) ....uuiiiiiiiiiiie ettt bbb e eeeee mm 0,0
Variabel (delta) for N0Zzle 1 (80 9.6-12) ... e rad 0,0
Variabel (delta) for N0zzle 2 (80 9.6-12) .....cccceeeeiieiie e rad 0,0
Distance a for NOZZIE 1 (BL) ...cooouueeeiiiiie ettt ettt e e et eebn e e e nenee mm 16,9
DiStance a fOr NOZZIE 2 (82) ....cooi ettt e e e e e et e e e e e s e e e e e e e eanas mm 30,2
Shell compensation length Nozzle 1 (ISO1) (€0 9.5-2) w.uvviviiiiiiiiiiieeeie e mm 74,2
Shell compensation length nozzle 2 (IS02) (€0 9.5-2) ..uuviiiiiiiiiiiiee e a e mm 74,2
Minimum distance for isolated N0ZzIes (80 9.5-1) ...cco i mm 195,3
Minimum distance between NOZzZIES (B0 9.6-1) ....coviiiiiiiiiiiee e a e mm 33,2
Stress area of shell along Lb (AFLS) (B0 9.6-7) ..coviuiieiiiiie et et mmg2 587
Stress area WEIdING (AFW) ...t e ettt e e e e e s e e e bttt e e e e e s saannnbeeeaaaeeannns mm? 0
Stress area N0ZzIe 1 (AfDL) ..o a e e eans mm?2 52
Stress area N0Zzle 2 (AfD2) ..o e mmg2 38
Stress area reinforcing plate NOZZIE 1 .........ooiiiiiii et mmg2 0
Stress area reinforcing plate NOZZIE 2 ... mm? 0
Pressure area of shell along Lb (APLS) (€0 9.6-6) ......uvuviiiiieiiiiiiiieie e e s e e e mmg2 24293
Pressure area NOZZIE 1 (APL) .eeeeei ettt 2aaab b e e e eeeee mmg2 278
Pressure area NOZZIE 2 (AP2) ...e e ettt ettt e e e e e e ebabbe £eeeeaaaasaannbnbeeeaaaeeannn mm? 655
S =T | I (o =T o= o =T | PSSR N 52511
NOZZIE 1 1080 CAPACILY ....uvveeiiitiieeiiiee ettt ettt ettt e et e e et e e sbbe s e st e e e e snb b e e e enbneeeeeeeee N 4631
[N [0y.74 (=30 [0 - To [ ox- T o I- Tox | YRR UPRPPRUN N 3417
o] = 1 (o= ol o= T = od 1 YRR N 60559
QLI ] = 1 (o 7= o TP SR N 45406
(0= T o F= T 1477 Mo = Lo I - 11 o J TP UPUPRRR -- 1,334
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1T T T 1] 1= PR 1
11 [0 T O o L= TP PP UPP PP UPPPRNE -- DIN2617
1L To IR Y o L= TR T TP -- Cap
NOMINAL QIAMELET ..ttt e e st e e e e s e e e e e st be e e e st ee e e s nbb e e e s nnbaeeeannreeas -- DN500
[T T [ T A 2 7 T - o PSPPSR -- --
Wl thICKNESS SEIES ...ttt e e e ettt e e e s e s st e e e e e e s s s snnbaeeeaeeeesnsnnrnnees -- Series 3
(O 1 (o0 E= 1ol g o] (=111 U T f =N (o 1) PSR barg 18,0
Calculation tEMPETALUIE (IC) ...uuvrrureeeeeiicieieeieee e e e s es s e e e ee s s s e e e e e e e essaaabar e e e e e e e snrnnrneaeeeaeeaans °C 290,0
Y F= LT A= oo Lo [P PRTUPP -- EN10216-2
Y = LT = e | - Vo =PRI -- P235GH TC2
Material NUMDET ......ooiiii e ettt e s e rree e e e -- 1.0345
Minimum tensile Stress at 20°C (RIM) ...ooiiiiiiiiiiiiie et e e e e e N/mm?2 360,0
Minimum proof stress at design temperature (RP02) ........eeeeeeiiiiiiiiieiee e seeeees, N/mm?2 135,6
Creep rupture stress 100.000 h (RMTL00) ....uvvririeeeieiiiiiiiieieeessecsieeeeeeeee s s s ssneeree e s e ennnnnsneeees N/mm?2 0,0
Creep rupture stress 200.000 h (RMT200) .....coiivieeiiiiiieeiiie e N/mm?2 0,0
DIMENSIONING SIIESS ...etttiiiiiee ettt ee e e e ettt ettt e e e e e s e ettt e e e e e e s s s ab e e e e e e e e eannnabbbbeaaaeeessanbbnsneaeens -- Rp02
Y= 1= Y/ = (o2 (o (USSR -- 1,50
AIOWADIE SEFESS (F) .eveeiiiiiii i s e st r e e s e s s e e e e e e s e a e e aeeeannnn N/mm?2 90,4
O 0 S o [0 E= Vg =] =T g (o - | I PP OPP PR mm 508,0
Nominal wall thickness cylindrical SKIrt(SL1) .......ccoveiiiiiiiiiiiiir e e enes mm 11,0
Nominal wall thickness KNUCKIE (S2) ......uuuiiiiiiii e e e e mm 11,0
INSide dI@METEr CrOWN (L) ...eeiiiiiiiiee ettt et bbb e e e e e e enbee e e e e e mm 406,4
Inside diameter KNUCKE (F2) ...ttt e e e e e e e e e e mm 78,2
[ T=TTo |10 () PSP mm 229,0
ST o Yoy VA AVAN U] 18] 48[ To T |- Lo % 100,0
Minus tolerance on ordered wall thiCKNeSS (CLP) ..ocuuvuiiiiiieeiiiiiiiie ettt % 12,5
Minus tolerance on ordered wall thickness (C1) ......cccevviiieiiiiiiiiie e e e mm 1,38
Allowance for metal Wastage (C2) ......uuuiiiieeiiiiiiiiiiiee e et e e e s s s ssree e e e e e e e s snsrar e e e e e e e ennnnnne mm 1,00
Required thickness for straight tube excl. allowance (€) (€q 6.1-1) ......ccccceveiiriiiiiiiineeeeeee, mm 5,01
Required thickness for fitting excl. alloWanCe ............ccccocieeiii e mm 5,01
Actual thickness of fitting excl. @llOWANCE ...........coeeeiiiiiiiiiee s mm 8,63
Required thickness for fitting incl. @llOWaNCe ............cceiiiiiiiiii e mm 7,38
Max allowable OpPEeration PrESSUIE .......cc.eeiiiiiiiiiiiiie e e e e rre e e e e e e st e e e e e s s e s sreeeeeeeesannnnnns barg 31,2
Max allowable tESt PrESSUIE .......uuiiie e s e e e e e e s rnee e e e e e e, barg 77,1
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