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Agenda del webminar — Parte |

. Rapida introduccion a PASS/START-PROF

- Codigos Incluidos para lineas de proceso y fuerza

- Capacidades de integracion

- Principio de creacion de modelado de tuberia orientada a objetos
- Tipos de objetos: tuberias, tees, codos, reducciones, etc.

- Objetos Equipo: Boquilla, Boquilla en tanque, Bombas, Bombas verticals en linea,
Turbina, Compresor, Aeroenfriador, a fuego directo

- Objetos junta de expansion

- Bases de datos, ASME B31J, Creep self-springing effect, viento, hielo, nieve, cargas
sismicas
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Agenda del webminar — Parte 2

- Minima Temperatura de diseno del metal (MDMT) de acuerdo con 323.2.2 (a)-(j) ASME
B31.3

- Esfuerzo permisible ocasional alternativo de acuerdo con 302.3.6 ASME B31.3
- Factor de uso por fatiga, de acuerdo con el Apéndice V ASME B31.3

. Andlisis para sistemas con material FRP/GRP/GRE

. Célculo de espesor de pared para los accesorios vy la tuberia/cafieria

- Editor de modo de operacion. Casos de carga

. Reportes: esfuerzos en la tuberia/caferia, en aislamiento, por sismo, por fallas, cargas
en las restricciones, en equipos, desplazamientos, verificacion en junta de expansion,
seleccion del resorte variable, resorte constante, analisis por deformacion, fugas en
bridas

- Caracteristicas especiales
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PASS/Start-Prof Rapido analisis de esfuerzos en tuberias asi
como un dimensionamiento optimo

Andlisis completo de - Amplia aplicacion
esfuerzos en - Aplicacion insuperable
tuberias, flexibilidad,

estabilidad y analisis - Capacidades poderosas
por fatiga con

calculos de . Base de datos extensa
dimensionamiento

. Configuraciones flexibles
- Amplio Soporte a coédigos

- Utilizado ampliamente
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PASS/Start-Prof | Amplia Aplicacion

- Tuberia para la industria de
Proceso

.+ Oleoductos y gasoductos

- Tuberias para redes de
serviclos publicos

- Redes de calefaccion
- Gas Natural
- Agua
- Lineas en plantas de Fuerza
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PASS/Start-Prof | Caracteristicas

« PASS/START-PROF para andlisis
de lineas de Proceso y Fuerza

 |ncremente productividad y
ahorre tiempo
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PASS/Start-Prof | Aplicacion amplia

Desarrollado desde 1965

2000+ usuarios activos (companias). 8000+ Licencias

Interfaz del Usuario y documentacion en idiomas: Inglés, Chino, Ruso

Codigos de tuberias: 32

Codigos de Viento, Sismo, Nieve, Hielo: 18
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PASS/Start-Prof | Nuestros clientes
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PASS/Start-Prof | Caracteristicas

« Respuesta inmediata por ingenieros con experiencia en Reino Unido,
China, México, Brasil, Australia, Egipto, Turquia y otros

 Disponible soporte por los desarrolladores via e-maill

 Facil de aprender, rapido y sencillo de trabajar para los nuevos analistas
de esfuerzos en la tuberia.

« Puede trabajar de inmediato gracias a la intuitiva interfaz con el usuario
orientada a objetos. Las companias pueden aplicarla a su trabajos
rapidamente, reduciendo significativamente costos y ahorrando tiempo
de capacitacion sin afectar la calidad de los resultados.
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PASS/Start-Prof | Caracteristicas

PASS/START-PROF es una parte de la suite PASS:

« PASS/START-PROF - Software para andlisis de esfuerzos en tuberias
« PASS/HYDROSYSTEM - Software para andlisis hidraulico y térmico en la tuberia

- PASS/NOZZLE-FEM - Software para andlisis por método de elemento finito para
uniones de Boquillas al cuerpo principal. Calcula SIF, factores de flexibilidad, Analiza

Flexibilidad y esfuerzos en Boquillas, etc.

« PASS/EQUIP - Software para disefio de recipientes a presion, Columnas,
Intercambiadores de calor, software para diseno y analisis de tanques.
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PASS/Start-Prof | Incremento de productividad

PASS/START-PROF es un software moderno para el analisis de esfuerzos en las tuberias
PASS/START-PROF Hace simple lo complejo

Obtendra los mismos resultados pero mas facil y mas rapidamente
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PASS/Start-Prof | Como START-PROF le ahorra tiempo

m Time to Create the Model

m Time to Analyze and
Optimize the Model

m Time to Create the Report

START-PROF Other Pipe Stress
Software
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PASS/Start-Prof | Cédigos para tuberias Incluidos

PASS/START-PROF Puede analizar de acuerdo con 32 cdédigos de tuberias. Incluye todo
lo requerido para el analisis conforme con las Ultimas ediciones de los codigos para
Procesoy Fuerza:

« ASME B31.1

« ASME B31.3

« ASME B31.12

« EN 13480

« DL/T 5366 (China)

« GB 50316 (China)

« GB 20801 (China)

« RD 10-249-98 (Russia)

« GOST 32388 (Russia)

 1SO 14692 FRP/GRP/GRE
 Thermoplastic Piping (HDPE, PVC, PP, PVDF)

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE




PASS/Start-Prof | Interfaces con otro software

PASS/START-PROF puede importar modelos desde

TTa T ——

« AVEVA PDMS, E3D, MARINE (y Exportar!) 2nssisheriien

« SmartPlant 3D ’fz’}#,

« Autodesk Revit '%i"

+ OpenPlant s

- AutoPlant > e
« CADWorx e mes
e Smart 3D R
« CAESARII

« Autopipe

« PASS/HYDROSYSTEM 3 v

. PCF
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PASS/Start-Prof | Creacidén del modelo

En START-PROF la creacion del modelo es simple, clara y directa.
Un principiante sabra qué hacer.
Crear el modelo de la tuberia y el equipo es como combinar objetos como en un LEGO

o

]

m 4
AR W

Rapida creacion del modelo

“Ba

« Facily rapida modificacion del modelo

—— SR

 Puede agregar, eliminar, modificar,
copiar, rotar, duplicar, dividir objetos

« Trabajar con grupos de objetos
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PASS/Start-Prof | Creacidén del modelo




PASS/Start-Prof | Creacidén del modelo

Objeto tubo
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PASS/Start-Prof | Creacidén del modelo

Mapa de colores de propiedades de cualquier objeto: didmetro, temp., presion, material...
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PASS/Start-Prof | Creacién del model

Con los Objetos Cylindrical Shell, Nozzle, Rigid y Pipe
puede crear modelos complejos de recipientes

Objeto Nozzle

Objeto Pump




PASS/Start-Prof | Creacidén del modelo

Los Objetos pueden ser : C o pm— - e —s
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ASS/Start-Prof | Creacion del modelo

.
A .
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PASS/Start-Prof | Creacidén del modelo

Modelado automatico a detalle de Tee

 Elementosrigidos

« Flexibilidades del cabezal y ramales

 Se considera los espesores de pared
del cabezal y ramales

Considera SIF para cabezal y ramales l
« De acuerdo con el Codigo ,

« De acuerdo con ASME B31J

« Desde FEA (Nozzle-FEM Software)
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PASS/Start-Prof | Creacidn

del modelo

Objeto Reduccion

B Concentric Reducer...

Eccentric Reducer...
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PASS/Start-Prof | Creacidén del modelo

Objeto soporte

[ Node Object Properties x

“Plantillas” de soportes e
- — [ Mame

‘, Friction Factor 0.3
| Check Allowable Loads

| Alowable Loads
Loads in Local Coordinates
. Fém 220 Ibf
Ffm 220 Ibf
FZm 1100 Ibf

70K 1 | cancel || Hep |

-~

Verifica automaticamente:

« Cargas permitidas

« Soportes que se levantan
(Lift Off)

“ Calcula cargas en Sistemas
de coordenadas Global y
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PASS/Start-Prof | Creacidén del modelo
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PASS/Start-Prof | Creacidén del modelo

Objeto Restriccion Personalizada

Mon-standard Restraint

[ Mame | |
EoprEE Precompression Spring, X | 0 Ibf Test State Local Axesof the Ppipe o 2 o5
Precompression Spring, i Ibf Unlocked - Check Allowable Loads
Precompression Spring, Z 1] Ibf Use Gaps
Linear restraints
Local Restraint Direction Flexibility, Rod Length, § Frict. Factor Gap +, Gap -, Allowable Load,
Axes mm,lbf m mm mm Ibf
1. rigid two-sided - +¥Ym Horizontal E| 0 0 0.3 0 0 0
2. rigid one-sided - -Zm VerfHorz  + EI o 0 0.3 0 1] a
3. none - other - EI 0 0 0 0 ] 1}
Rotational restraints | G
Local Restraint Direction Flexibility, Allowable Load,
Axes Around Axis = fkgfm kgf-m
4, rigid two-sided - O 4+ - E 0 il
5. none - other - EI 0 1}
6. none - other s EI 0 1}

0K | | Cancel | | Help
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PASS/Start-Prof | Creacidén del modelo

Seleccion automatica de soportes de esfuerzo constante y colgantes
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PASS/Start-Prof | Creacidén del modelo

El usuario puede introducir el angulo permisible de giro del soporte para diferentes
tipos de resortes colgantes. START-PROF revisa automaticamente el angulo de giro del

soporte y muestra mensaje después del analisis en el caso donde la restriccidon no
cumple.

' Project Settings... - START1 x

General rﬁ.dditional r-Se'rsm'rc rWind, Snow, Ic;/ﬂther r[}l.rnamic ]
[] automatically Insert Caps in Free End Modes

Anchor Coeffident by Default 1
Mumber of Cydes EM 13941 Hanger Allowable Rotation, =
Transmission Pipelines: 100 Spring Hanger: E
Distribution Pipelines: 250 Rigid Hanger: 5
House connectons: 1000 Constant Hanger: | 0
Piping Size Specification ANSI -
PUR Insulation Jacket Code lLoGsTOR |-

GOST 30732-200

Chinese Mational S

POWERPIPE

+HaF+ Urecon

HTM

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS
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Para especificar el movimiento del soporte, tan solo agregue el objeto
desplazamiento al objeto soporte

/ 5 Node Properties x
Node 122 [] tarrm
Descrgmon )
== | Cold Spring (Precompression) E:
[ Bane Nadk of Segrert - =
[} = ]
X857 n vo m z0 == | Cold Spring (Prestretch]... =
: * | Move and Rotate Restraint... =
Mgo Deformation |Restwnt. | & ) ) ) i I
Plastrart Moverert g =2 Relative Rotational Displacement in Node... P
From Equpmert Therme! Bxpuaesan i Hot Side L -
% A 0z i Ry 2 2+ | Relative Linear Displacement in Mode...
on o om
= i - . 3 e Seismic Anchor Movement...
. From Epreart Thermed Exparmon 1t Test Slate
> o DY oz RX av 8z
~ o o m . 4 ¢
° 0 ) 0 0 [)
from Other ifluences n Al Rates L]
o DY 0z fix RY a2
on [= om z
) ] 0 0 0 [)

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS
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Para especificar el resorte en frio (alargamiento de |la tuberia mediante

calentamiento), simplemente agregue el objeto “Cold Spring” al nodo

:E Cold Spring (Precompression]... EL
et - =3 HES . Z
Cold Spring (Prestretch)... \ También pre-compresiony
Move and Rotate Restraint... T . .
D | . a) | ' ' desplazamientos rotacionales o
== Relative Rotational Displacement in Node®
P — 3 . .
ﬁ Relative Linear Displacement in Node...\\\ b) [ ]‘"’3._..--.._-..---_---.-..: | INea |eS e | atIVOS d e |OS
Seismic Anchor M e N S o ok R e e 1
Seismic Anchor Movemen c) | > G = ; extremos de la tuberia.
...................... ' Node Object Properties x
Rotation Deformation in the Node
Mutual Displacement of Pipe Ends
Relative to the Node Mode (29)
a) a) Around X Adis 2
At é }C 8 é be Around Y Ais 1 :
b) \ Around 2 Auis -
[*f' Node Object Properties DGl | v em— b)
e ' | OK || Cancel || Hep
Cold Spring (Prestretch) \ % A " PPy P2 1C :
ey | pe— G i . .
i |: | {q  E— I3 Node Object Propert X
D"T’Iacemem . P'pe s il o g Ax A B I_ine:r ;efon:'leationri:’::e I::de
Mutual Displacements of Pipe Ends
, OK | I Cancel | I Hdp ‘ C) C) Relative to node Node (29)
X R R A O PP Mong X Axis 0 mm
= § P— Bong Y Auis 0 o
{ ....... — } “B G ong
Y YAy, C At Along Z Axis 0 mm
pASS PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE OK| | e | | Help
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/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

-4

Objeto Valve

' Node Object Properties

Valve

] Name

Length 400
Weight 176.4

Flange Leakage Check

Leakage Check Method

Flange Code
Gasket Effective Diameter, G

MNominal Pressure PN / Class

Material Group

mm

Ibf

Yesftwo flanges) -

Kellogg « Eq. PressL ~
ASMEB16.5/B164 ~

210 ]
300 -
I | - |

[ ok || canced || Hp |

Automatic Flange Leakage

Check
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Objeto Flange Verificacion automatica de fuja en brida por:
« Presidon equivalente / Método Kellogg

> « Code Case 2901/ Método PVP2013-97814

[ﬁ Node Object Properties X ° M étod O D Nv

Flange Pair e

o O « Método NC 3658.3

Length 851 in Sp b

Weight 132 (55 . 3 A

Flange Leakage Check Yes - l:l % Pe G

Leakage Check Method PVP /Cade case 2¢ = D

Flange Code ASME -

Gasket Effective Diameter, G 25,875 - [-] _[Tjinput ' [g Flange leakage (3 |

) Operating Mode Submode
Hons s b s 300 v 1 Operation mode’ (0) ~ Operation (al Ioads) -
Material Group 1.1 M MNode Mumber Object Flange on the side of node | Pipe outside diameter, (mm) | Temperature, (°C) | Axial Force, (kgf) | Bending Moment, (kgf-m) | Parameters Condition, (MPa) Motes
05
RIS caleu- allow- %
lated able
1499.93 1.60 MPa | 4.29 MPa
OK || Cancel || Hep

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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#F Node Object Properties X

O b_] eto ve sse | N OZZ | e Vessel Nozzle WRC107/537/297/FEM

[] Node
Material A106 A

Manufacturing Technology Blectric-welded

Temperature of Vessel [L]1s0 x
Remove Restraints for Hanger Selection:

Vertical

Inside Diameter of Vessel, Di 1000 mm
Vessel Axis z
Nozzle Flexibility Allowable Loads / Stresses
By WRC 257

~ | [Stress Check by WRC 287/10

Lrad  1.6758e-005
leir @

Uong o
Rrad ¢

Reir  7.866%-005
Rlong 00002312

| Ok || Caced |[ Heb |

 Calcula Flexibilidad (WRC 297, BS 5500, FEA)

« Verifica cargas permitidas
PIPING AND EQUIPMENT  Verifica esfuerzos en Boquillas (WRC 537/297, FEA
empleando NOZZLE-FEM)

/PASS
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I Show Epaatars

DO men | Foad, kgt | Fo bgf | Flong kgf | FR, kgt | Mead, kgfom | Mok, bgtom | Miceg, kigfom - MR kgf.om | Suem

Vel Nozde WRCI107/S37/257/FEM | Node (1) caleidated 05 Neetle. FEM 3.1.0.0 {¢} 2006-2019 by NTP Trubeproved | om
slomable

STRESS ON CYLINDRICAL SHELL AS PER WRC 3)37(167)

(In tha oo ot the scedes

toction, AU AL B 8 QU O o0 W
Crc PlPb, 02 00 o2 00 o2 0A &4 0
Giree PlePbeQ. 29, 1A ML 14 38 25 38 25
PP, 08 00 04 00 02 00 Q2 00
PePbeq, 33 23 484 28 34 33 3 23
Pltw . 00 b2 00 02 00 A2 00 08
Plfe.Q. 00 -0 04 02 o O 00 W0
{TOTAL), @4 08 o2& G0 o2 00 o2 00
P-oR-Q{I0TAL), 35 2% 40 24 34 23 33
CONCLUSION:

Fi-fe (0180, 00 169 Passed
Plede-Q {TOTAL). 40 1300 Pewed

STRESS Of NOZZLE JUNCTION ZONE A5 PER WRC 257

locion. A AL 8L 8L Cu L DU oL
Gre, PIsPE, 08 00 03 0O &2 00 o0 oD

Gire, PlePbe, L1 1L TN, L, LWL L W, W
tong #+Fb, O& 00 04 00 08 OO0 o0 00

long PePbeQ, 135 174 WL -1 KA TR 1RE 179
Shew Plfb . 00, 09 00 02 o0 02 00 09

Shesr PlPBeQ. 01, D1, 0L O of 23 00 A8
Plop (TOTAL), 04 06 94 00 &4 06 60 00
PlePe-G (TOTAL), 1RS 187, 192 194 123 W4 u34  wWe

Strescint, Max 51 APomable, Result

. MPs MPy

Plbe (TOTAL), 24 1655 Paned
PlePReQ (TOTAL), 194 330F Padsed

RESLVE
Masimum utitzstion facter (parh 505
Sorength cooditiens e satalied

NezzleFEM 3.1.0.8 [r) 2005-2019 by NTP Trubogrovod
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Objeto Pump

F Node Obgect Properties x
Purrg AP| 610150 13703

L hame |
Metesal o Purp A3 . ft
Marwfactumng Technoogy learimn
Temperaue of Puvp L| 150 <
Mardfacturer Howable MAgker 1
Tabla Nozde Losdng Fecior 2

0 ren 0 " 0 "
FRermave Retrarts for Henger Selection

Den Rarave -

Sstion Nodw

20 - Tep v [O] Set Loass

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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« Objeto "Pump API 610/ 1SO 13709", permite modelar automaticamente las bombas,
considerar los movimientos térmicos de las boquillas, verificar las cargas permisible
utilizando API 610 e ISO 13709

 Objeto "Pump ISO 9905" e

«  Objeto "Pump ISO 5199" 2 . S———

b} Tho mudtort applnd force (Fuga. Fpgs) 8nd B rosutant applied momon (M., Myos) 3cting on each
pump-nazio 1ange shal satsly the Aeorale NaMmCion equations a3 given in Equatons (F.1) and (F.2)

Fasalt 15 « Frgrall + el 1.5 « Magg,d] <2 F.1)
P Froa(1.5% Faorrel = Iow(15 ¢ Yy B €2 F2)
o Node Object Propertin X o Tha appliad compo forces and ading on aach pump nazze flange shal be translated 1o the
. cantre of he pump. The magnitude of the resutant appied 108, Fae, Uhe resuRant appied momiet, M,
Purp AF1 E10/150 13708 e apphec moment shal be limAsd by Equstions F.3) 8 (F.5) (The sgn comverton shown n
:]M Fgums 21 through 25 and the aght fand nde should be used in evaluating theso eguations. )
Magesa of Pump 20 . Frca < 18 Frs1q * Frotd *.3
Myaa! <2000 sra + Metmd) Fa
Tempermure of Punp Li%0 \ "
; o < 1 500y + M 55
3 Maca e + Mgl .5
Table Noxxle Loadng Facter 2 where
Schat &0 x . Frca= RAcal + (Pl + (Fzcab P
wherw
Pung Center Coontinate from Node 7 -
ok oY e 2 Fuca = Fasa* Faow whero
0 e 250 - 0 - Fyoa=Fraat Fro Mea~ Myea + Mo ~ HFyma k5] + (FandeD) - (Frea) §65) - Famalsin)'t 000
Hemove Restraints for Hanger Sedection Fyoa Frea+ Fona Mygn = Myns + My ¢ BFuadie®) + Figpal(a) - (Famalx8) - (Fapa sy 000
Ocett Rerrove . :
5 Node Meca = [IMecal + (Mvea) < (Mpea PP Maca « Mzsa + Moma = | Fxsals$) - (Foai) - Frsallas) - (Froale )1 000
M wfee SIS e 57 [3bqupment O
Operatng Mode Load Case ] Show Equstons
1 ‘main mode” (0) *  Operting WePT v 7
Object Stant Type DN, mm | Fad N | Foe, N FlongN | RN [ Mrad, Neen | Mcw, Nom Misag, Nm MR Nem | Sum | Notes I
Deschargs Node End
node
75 . o [] Set Loads ) | J : !
= ] = Pump APt 610150 13709 | Node (1) Suction, Side 200 +7333  58%7 31050 -2626.53 4508.20 1505739
9780 @ 820 6920 30 80 410
Node [3)  Discharge, Side 200 -173 0 1840505 0 2839 2389
6220 7560 6220 3520 3160 7060 470
I et Summary Loads 433173 STI4 2952 -262653 3280 765721
{My_sumi=2({MradT1] » [MradT2])=2"(1 760+ 1760)= 7040 N.
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Todos los objetos Equipment para lineas de Proceso y Fuerza

4l

o=
” PR
ol v
B -

=]

]

B

i

=k
wfl Vessel Nozzle WRC107/537/297/FEM... el -
OB Tank Mozzle APl 6530... X
B Pump Nozzle API 610/150 13709... =
T Pump Nozzle ISO 9905... ==
T Pump MNozzle ISO 5199... =
&  In-Line Pump Nozzle API 610/150 13709... =
W Other Pump Nozzle... L
@} Turbine Mozzle NEMA SM 23/AP1 611/AP1 612... =
. Compressor Mozzle AP 617/4P1 6197150 10439,.. L~
&8 Air Cooler Mozzle APl 661/150 13706... >
gy Fired Heater AP| 560/150 13705... -

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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Objeto “Tank Nozzle API 650", el cual permite modelar automaticamente boquillas en tanques
de almacenamiento. Modela automaticamente flexibilidades empleando APl 650, movimientos
térmicos de la boquilla, movimientos y giros debido al efecto de abultamiento empleando API
650, es capaz de verificar los asentamientos y verificar automaticamente las cargas permisibles

r
i
L]
—u !
. PLA AN, [ oy
l |——“_ | et - SNMCOWPMMB x : y :
AL Tark AP1 850 _ !
i N [C] Name : F
I.‘/.v.m..v.. 74 R 1) Matarial of Tark 2 - i
p oy L. b a\ | Mavdfacnang Techrology Seamiess ;
5 .z o Mool ooy Do o 0 100 rsvingw
"\:.‘;::. I‘l::y_ aB X I ‘.“ [ s Tempenshure of Tank L1140 X wrar [ [h]
N o .[7 i Rasteaits for Hanger Selection —+H
| ] ] o & = 1 . ".
A U J\\- Ny ~eshy Vedical 2 ) b
. e 1 AN A
P L \ \t e Radus of Tark. R 40 m
g ) . \ O NO-ATER SR Y
‘l“/ i 141’1 IS SR l‘l'i"A L @ v \\} o spedy Length from Botiom to Nozde Ass L 063 m
e
Wall Thickness of Tark 1 u mmn
Custer Diarrmter of Nogse . 28 & "
Rerdocanent On Shel . "—‘L
Fling Heght. H L|s m = Ry
Densty of Prodct, G 1000 hgm3 B \/
Setthermert of Tank. 4 L 200 mn —hd
FLARY ] rd NN, L7 NSNS\ P RN SI7 NS\ 277 TONNN
Nozse Restiity Mowatle (oads s § ¥
By API 650 - L [ e oo
Lrad 032630744 mem
lor O L]
Uong 0 =% ] E
Asd 0 A '
Ror 00003SM  nd e wi ke R : h
Plong 000062085 dAfm : H '
} H
: H
WS | o || e s i ‘
| 1§ : K
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Con el Objeto "In-line Pump", modele automaticamente bombas verticales en linea,
considera los movimientos térmicos de las Boquillas, verifica cargas permisibles de acuerdo
con API 610 e SO 13709.

For Sl units, Equations (F.6) to (F.8) apply:

[ﬁ‘ Node Object Properties X 7= (0/2) + (324 + r2)05 £ 41 (F.6)
In-Line Pump API 610/1SO 13709 {*‘ &= [127F 0,2 — D] + [10 200D,(M,2 + MARSY(D 4~ D) (F.7)
Code API 610 - = [1.27(F2 + FAPSID,Z - D)+ [51000,( A, bu(D,4 - DY) (F.8)
Length Weight For USC units, Equations (F.9) to (F.11) apply:
400 50 N
= &, = (@2) +{o?4+ r2f3< 5950 (F.9)
Material of Pump 20 v
Manufacturing Technology Seamless y o= [127R(D,? - DAN + [122D5(M + M2 UDS" - Dy (F.-10)
r=[12T{F2 + FAPSYDZ - DA) + [61D,0 My (D24 — D) (F.11)
Temperature of Pump [L] 100 c where
Fach i fowp : Tp is the principal stress, expressed in megapascals (pounds-force per square inch );
a is the longitudinal stress, expressed in megapascals (pounds<force per square inch);
Nozzle Loading Factor 2 ! ) g ) )
Pump Center of Gravity Coordinate from Node 3 is the shear stress, expressed in megapascals (pounds-force per square inch);
Fy is the applied force on the X axis;
DX 0 mm Dy 500 mm Dz 0 mm
Fy is the applied force on the Y axis;
Suction Node
1 T Fz is the appiied force on the £ axs;
_[Eiinput 3 Equipment @
Operating Mode Load Case [] Show Equations
1 'main mode" (0) *  Operating W+P+T S
Discharge Node
2 - Object Start Type DN, mm | Frad, N | Fcir, M | Flong N | FR, N | Mrad, M.m | Mcir, Nem | Mlong, Nem | MRB, Nem | Sum | Motes
End
node
In-Line Pump APl 6107150 13709 RS ENGNN B=la Tl 10 2 -28 ] 0.00
- 9780 | 6220 7080 3520 5160
Mode (2) Discharge, Side = 219 - -27 47.98 0.00 -
EOKT] | concs || e | sy o 620 7060 3520 5160
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El objeto "Compressor API 617/API 619/ISO 10439", permite modelar automaticamente

compresores, considera los movimientos térmicos de la boquillas, verifica cargas permisibles
empleando API 617 e ISO 10439

(% Node Object Properties
Compressor API 617/150 10439
[] Name

Material of Compressor
Manufacturing Technology
Temperature of Compressor
Factor for Allowable Loads

Shaft Axis X v

20

Seamless

[L] 100

Center of Compressor Coordinate from Node

DX 0 mm DY 500
Remove Restraints for Hanger Selection
Dont Remove v

Suction Nozzle

1 v [ Set Manual Loads

Discharge Node
3 » [ Set Manual Loads

Additional Nozzle 1
0 + [ Set Manual Loads

Additional Nozzle 2
0 + [ Set Manual Loads

mm

DZ 0

'C

X

C

In Siungs:
Fo-109) -%1D,

In US customary (USC) units

IE oM 227D,
F, Mo resciiant force, Newtons (ID) (ses Figums F 1)

FoaF +F +F
A, resuRant moment, m Newion-melers (D) front Figure F 1

For sices greater an 200 mm (£ i), use he fowng values
n Stunes:

D, -—-——-—-‘-‘m"a ,t—)

In USC units

f6+0,_)
e

D, i)

nSunes

F.+164M, <404D,

1 USC unts:

2F M _5462D,

F 1)

(F.10)

F2)

(L8]]

(F4a)

(F 40)

F5a)

F %)

I Siunex
F +164M_ <404D, (F %)
nUSC untsl
IF, + M, S461D, ¥ %)
whare
F,  s%eombned rosuant of et , and forces, )
0
N ste of inet, and dechange moments, and mOments
RSUng from orces, Newson-meters (101
b, ™ the dameter [mm ()] of one ceculy cpenng egual 0 the 1ot areas of the mist
LoEbean g tachage I e eQuivalent AT MW I Gredter than
230 mwn 19 M) use 2 waloe of D, ogual 10 the folowng.
In Slunsts:
Dlmo»gﬂﬂ;u Doweeer) F5al
In USC unis \
o A8+ Eguedet Deasaer) as) (F50) \‘3
The ateciute value of the naniou! components (Figure F 1] of hese resutants should not esceed e
ofowrg \
In Stunts.
F=161D, M, =MD,
F=0050, M=1210,
F,=R4D, MN,=t20D,
Bingut " |3 bqupment O
Operstng Mode Load Camn A Show Equatiore
1 'Patowsh pemans’ (0§ = Ogerstng WeFeT - ?
Olyect | St Type [ DN mwm | Frad N | Fem, N | Flong N | FRRN | Mead, Nm | Mor, N | Miong, Nem | MR Neen | Suen | Notes
End
node | | ‘
Compressar AP| 817/APS 619/50 10430 | Node (1) Suction, Top 200 15318 1207 -2309 | 30082 257783 1M0W028 867781 | 1425398
[ Node(3) Decharge Top 200 1483405 173 0 1240503 0 2 259

ol
ol
Summary Loads = 25051

De=2509141 mm
[Foe]=k1"4030¢=1.00" 10162 02= 1016200 N

2738616 -
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[*F' Node Object Properties X

El objeto "Turbine NEMA SM23/API 611/AP| T NEWA 4 2 —

[] Name

612", permite modelar automaticamente ket i Cneptae 2

Manufacturing Technology Seamless

turbinas de vapor, considera movimientos Tenpertrs o Compomsor (L] 100 ¢

Factor for Allowable Loads 1

térmicos de las boquillas, verifica cargas st x

Center of Compressor Coordinate from Node 3

permisibles empleando NEMA SM23, AP| B e @b
ol1, APl 612, ISO 10437 e

Dont Remove

Suction Nozzle

1 + [] Set Manual Loads
Discharge Node
3 ~ [ Set Manual Loads

Additional Nozzle 1
0 + [ Set Manual Loads

Additional Nozzle 2
0 + [ Set Manual Loads

PIPING AND EQUIPMENT |
ANALYSIS & SIZING SUITE

/PASS
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El objeto "Other Pump", permite
Mmodelar automaticamente bombas,
considera movimientos térmicos de las
boquillas, verifica cargas permisibles

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

[ Node Object Properties

Cther Pump
[ Mame

Material of Pump
Manufacturing Technology
Temperature of Pump L

Shaft Axis X - %0

Pump Center Coordinates from Mode

D oy

0 mm 500 mm
Remove Restraints for Hanger Selection
Vertical A A L
Suction Node FR

3 - N

FX FY FZ M
M N N N-m

FR
1 N
1
FX FY FZ Mx
M N N N-m
1 1 1 1
OK

0 =
Seamless -
100 T
Y. 90
9 -
Dz
0 mm
Fil R RY RZ
MR
MN-m
1
MY MZ
MN-m M-m
1 1
MR
M-m
MY MZ
MN-m M-m
1 1
Cancel Help
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El objeto "Fired Heater API 560/I1SO 13705", permite modelar automaticamente
calentadores a fuego directo, considera movimientos en las boquillas, verifica cargas

permisibles empleando API 560 e ISO 13705

. "

[ Node Object Properties X
Fired Heater API 560/1SO 13705
[] Name
Remove Restraints for Hanger Selection
Dont Remove -
Type Tubes >
Thermal Movement by X \L 0 mm
Themal Movement by Y ‘L 0 mm
Thermal Movement by Z ‘L 10 mm
Allowable Loads
By API 560/1SO 13705 ~
a) Horizonlal Tubas by Warlieal Tubes
splayed. In the second row the allowable values are displayed.
L Input /@ Equipment (J |
Operating Mode Load Case [ Show Equations
1 'main mode’ {1} *  Operating W+P=T -
Object Start Type DM, mm | Frad, kgf | Fcir, kgf | Flong kgf | FR, kgf | Mrad, kgf.cm | Mcir, kgf.cm | Mlong, kgf.cm | MR, kgf.cm | Sum | Notes
End
node
OK | icaaca || [ Help Fired Heater APl 560/150 13703 | Mode (1) | calculated 219

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS
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El objeto "Air cooled Heat Exchanger API 661/1SO 13706", permite modelar
automaticamente aero enfriadores, considera movimientos térmicos de la boquiillas,
verifica cargas permisibles empleando APl 661 e ISO 13706

Tabie 4 — Maxmum Allowable Nozzie Loads

-
| (¥ Node Object Properties - Moments Forces
. Noxzie Size N (R0 (6
an& API 61,750 13708 DN 05y " " " ’ r, r,
l—' &0 (1'5) 110 (80} 150 (o) 110 {00y 670 (1500 1020 230 &0 (150
bowonl of Heat Encharger s V2 150 (150} 200 (38D 150 (116) 1020 {230} 1330 (300) 1020 230)
Marufactumg Technaogy Searviers 2 803 430 (200) £10 (455 4103003 2000 {450} 1650 (320 2000 (453)
Termperature of Heat Exchanger LR T 100 (4) 610 (600, 1220 (005 B10 16007 3340 (7509 2670 (600 X340 (750)
Factor for Nozste Mawabies 150 (8% 2140 (15800 | 0O 2%0) | 1630 (1200) 4000 {200} 5030 (1130) 5000 (1130)
Factorfor Foating Header Aiowabies 200 (% 3050 (22507 | €100(4500) | 2240(#650) | 5680 (1280 13,340(3000) | 2O%0 (1800}
Factor for whale Hest Exchanger Howsbies 3 0010 4070 (3000) 6103 (4500) 2550 (1630) €670 (1500} 3,340 (3000) $0.010 (22504
001 5000 (3750) | 600 (45001 2W05012250) £360 (3520) 13,340 (3000) | $3.340 (3000}
Foes of Heat Escharger Y -
30(14) | §00(45005 | TIO(SWO) | 0263 | D0I0EEI%0) | B ATSD) | V6630 (IS0}
Tube Leng® 2000 ™ lues from 7.1.10.2
Farmaye Restrarts lor Hangsr Selection 71102 The desn of each fxed of S0ang header, the 0esion of the ConNecsons of fixea haaders 1o
Dot R = Sige frames, and the design of other suppor membens shall ensure That he simulanecus application
{sum) of all nozzie ‘oadings on a sngle header does not caune any damage The components of the
PR T POZZ J0AGINGS 0N 3 Singe headed shall NOL exsed he KBowing vaiues:
Rhowible Lobds A,  S100Nm 4300 f ke
Mo Check . y AL 930 Nm (5000 R s
Node 1 2 - M, 4070 Nm (3000 f 2
10,000 M (22
20y = r, o 1000N A0
Nozze F, 20000 5008
Noxded & - F. 16630 (37SO RN
Nozded 6 - am 7.1.10.2 mudtipkad by 3
71163 The total of 3 noz2ia loads on one multi-bundie bay shal not exceed Fvee times IRt allowed
MNozde5 0 - $or a sngle header
Nozde 6 O -
e R ™

PIPING AND EQUIPMENT
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PASS/Start-Prof | Creacidén del modelo

3

atabases | Analysis  Output

& Node Object Properties

Objetos junta de expansion + Base de datos

] ] Gimbal Expansion Joint
[ | Materials Library...
L [ Name  WRN &3.0150.110.0
8| VorbleSpings- | PASS/START-PROF incluye varios tipos de junta de ot —fe
i]. Eﬂ'ﬂ ctant Springs... F y p _J Allowable Rotation 11 . l:l
. o o P
B sois. | expansion y base de datos. Se verifica automaticamente
& OK || Cancel || Hep
. . . -
@ | Insulation.. las deformaciones de |la junta de expansion
ot Expansicn Joinﬁ.. | E (%' Node Object Properties
-
a EI pes... — : : =T Lateral Expansion Joint
? Bl | Axial Single Use Compensator... ] Name
! Bends L . L
= = = Linear Flexibility
i Hilm | Axial Expansion Bellows... 0.714 e
| Tees... > AMlowable Lateral 143 -
HlE | Axial Slip Joint... Lo [-]
g, Reducers.., _ _ _
* Axial Lens Expansion Joint... 7
% Flanges OK % | Cancel || Hep
- o z ] -
.;i', Gasket... i@k Expansion Joints *
L
Insulation Jacket... I Type  [Rotation sxpansion ot B
s Axial expansion joint " e
Rotation expansion joirt -
5 Universal Expansion Joint - N.omlnal Friction Moment, | Flexibility | Thrust £ " Add Sx00neen Mwen Theust dees LOCH Awes o T o
U Urtied Expansion Joint rer Code Description Diameter N-m */Nem squm pET wgen
o R
Gimbal expansion joint Witzenmann TU 3695-006-15294711 WBK 10.0200.320.0 200 0 0.04 0 ':: fisaaks Cawtom :::,‘"
Gimbal expansion joint Witzenmann TU 3695-006-15294711 WEK 16.0200.220.0 200 o 0.018182 |0 ams - O X - pan)
Gimbal expansion joint Witzenmann TU 3695-006-15294711 WBK 16.0200.310.0 200 0 0.028412 |0 ', preoma Salp ~ - e
Gimbal expansion joint Witzenmann TU 3693-006-15294711 WEK 25.0200.140.0 200 0 0.012821 |0 ¢
Gimbal expansion joint | Witzenmann TU 3695-006-15294711 WBK 25.0200.220.0 200 0 0018182 |0 o IR E TS -
Gimbal expansion joint Witzenmann TU 3693-006-15294711 WEN 06.0200.230.0 200 o 0.052632 |0 ROwRrN Reso e
. . . - o Aesrard Ovectes Featety,
Gimbal expansion joint Witzenmann TU 3695-006-15294711 WEN 10.0200.220.0 200 o 0.030303 |0 saxs o
Gimbal expansion joint Witzenmann TU 3685-006-15294711 WBN 10.0200.320.0 200 1] 0.04 0 N ook L — AT
Gimbal expansion joint Witzenmann TU 3695-006-15294711 WEN 16.0200.220.0 200 o 0.018182 |0 LTS - O Y - a4
< > Import & rgd 5 - s B
Pl
Al o Canend -
Save | | Close | | Help |




PASS/Start-Prof | Creacidén del modelo

El objeto "Untied Expansion Joint" y base de datos de Juntas de Expansion sin tirantes,
lo que permite especificar flexibilidad axial, rotacional, cortante y torsion también
verifica automaticamente las deformaciones tanto individuales como combinadas. No
necesita mas modelar manualmente empleando junta de expansidon no-estandar.

it e e+ s e e a e st s e ey eevs
(% Node Object Properties X
Universal Expansion Joint —
] Name []
Thrust Area 241234 sq.mm
Avial Flexibility 0.00452 mm/N
Allowable Axial Movement 4D mm
Rotational Flexibility 0.33405 “Af'm
Allowable Rotation 10 .
Lateral Flexibility 0.0044 mm/N
Allowable Lateral Movement D mm
Use Torsion Flexibility
Torsion Flexibility 0.34332 “Afm
Allowable Torsion Rotation 1
OK || Cancel || Heb

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Ogtputl Window Help

G Piping Stress
G Insulation Stress
% Seismic Stress (Aboveground)

Flaw Stress

9

Restraint Loads

Nozzle and Equipment Loads
Displacements

Expansion Joint Deformations
lternal Forces & Moments
Selected Springs

Selected Constant Effort Springs
Buckling Check of Pipe Wall
Flange Leakage Check

E4EFN EH> 2E

Output 3D View
2% Error & Warning Messages

(")

Load and Displacement in Restraints

Ctrl+H

L|Input ./VDefexp @]

\

Operating Mode Load Case
1387 (D) *  Operating WeP=T

Auis

Local axis (Design/Mlowable) -

MNode Number Type | Local axis
Untied Expansien Joint Pipe3-12

13 Torsion Expansion Joint Pipe 5-13
15 Tersion Expansion Joint Pipe 7-15

21 Torsion Expansion Joint Pipe 19 - 21

241
0
0
0

Aocial, (mm) | Allowable, (mm) | Shear, (mm) | Allowable, (mm) | Angular, (%) | Allowable, () | Torsion, (%) | Allowable, ( Surmmary | Notes
50 1.22 13 9.59131 10 -2.05119 Mo 1

Mo
Mo
Mo

0 Mo 0 Mo 13.9229 51.5662 0.27
0 Mo 0 Mo 10.1299 51.5662 0.20

0 Mo 0 Mo -4.36021 51.5662 0.08



PASS/Start-Prof | Creacidén del modelo

« Objeto "Torsion Expansion Joint" y base de datos de torsion en juntas de expansion, el
cual modela automaticamente la friccidon por torsion (Momento de torsion) y verifica
el angulo permisible de rotacion.

 Objecto “Slip Joint” y base de datos de juntas de deslizamiento, el cual modela
automaticamente la friccion axial y verifican la deformacion permitida.

SUP-TYFE EXPANSION JONT q l
Flarge ke
(=40 (=} =]
Fpe 2 Fane | dicken 7 puge 2
Dt b o T AR i S
Fuphy oV Foph s ¥
m Pramiare + morwonry
an —mno
b Farge bo
(% Node Object Properties X d’q jn'
Torsion Expansion Joint ! -
[] Name Angular Gimbal...
Friction Moment 0 kaf-cm Angular Tersion... - ﬁ Mode Object Properties X
” — . - o8 R
Allowable Rotation 0 v | b Slip Joint
il i I:‘ N
P ame
2 Friction Force 0 kgf
7 1 z
ok | | Cacnt Help ' '
J || ! | - Alowable Axial Expansion 0 mm I:I
[] Pressure Balanced
pASS PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE LOK T | cancal || Hep




PASS/Start-Prof | Creacidén del modelo

Objetos “Plane flaw" y “Volumetric flaw” para calculos si el elemento es apto-para-

servicio

343

[ V——|

' Node Object Properties

Volumetric Flaw

[] Name

Faw Type Inner
Half Of Axial Length (A) 0 mm
Circumferential Half Length Of Defect (B) 0 mm
Measured Depth with Corrosion Allowance (C) 0 mm
Measured Wall Thickness nearby Faw (T) 0 mm

Tensile strength at Operating Temperature,
ob 0 kaf/sq

22z

e

OK || Cancel || Hebp

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

I

e
T

sl

thputl Window Help

‘W
z | _Ean; =

N&= | Plane Flaw
== Yolumetric Flaw c:
- o L ™

T Piping Stress

[Lul} -
Insulation Stress

£ a

Seismic Stress (Aboveground)
‘g- Flaw Stress
A MDMT, Impact Test
Load and Displacement in Restraints
Bestraint Loads

Mozzle and Equipment Loads

Displacements

#>- &

Expansion Joint Deformations

“En
&

[ternal Forces & Moments

7= Selected Springs

7L Selected Constant Effort Springs
Buckling Check of Pipe Wall
Flange Leakage Check

Output 30 View Ctrl+H

b & -k F

Error & Warning Messages

A &




PASS/Start-Prof | Base de datos de materiales

Bases de datos de materiales para cada
codigo.

ASME B31.3

alternativos ocasionales
 Calculos para temperatu
diseno
« Contien un “flag” para usar f=\2 o f=1.0

For eqs, (1a) and (1b)
f = stress range facto

a para

(d) Allowabie Displacement Stress Range, S4 The
computed displacement stress range, Sz in a piping
system (see para, 319.4.4) shall not exceed the allowable
displacement stress range. S, (see paras. 319.2.3 and
319.3.4), calculated by eq. (1a)

* calculated by eq. (1c)*
f (seeFig.302.3%) = 60(N) ™% < f

(1c)

/|

S4 = f(1.255, + 0255,) (1a)

When §;, is greater than g, the difference between
them may be added to the term 0.255 in eq. (1a). In
that case, the allowable stress range is calculated by
eq. (1b)

[n=1.0

f» = maximum value of stress range factor; 1.2 for
ferrous materials with specified minimumj
tensile strengths <517 MPa (75 ksi) and at]
metal temperatures <371°C (700°F); otherwise|

Sq=f1125(8 + &) — S (1b)

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Density

~>Larsor1-|'v'|iller constant C |15

« Contiene datos para calculo de Cr -
Rupture E ulation, y esfuerzos P

@ material A182 F310

Data source

Min. Temperature

actors

Class: Austenitic Steel — X

Database can only be edited f database files are open for editing and f stress
units are set as MPa for ASME - ksi)

ASME B31.2-2018 Austenttic

8027172363 kg/m3 Maximum f=1.2

-325 Mn. Temperature -

e

Temnperature Allowable /Yield Elastic | Expansion Poiscon's 2 Ad
E Stf?,?{ Stress .(Sy], Modglus Coeff. Ratio (v] Wi
i ksi ksi 1/F Delete
19.400 24100 94e-006 | 0.292 1.0
18,100 23300 9.45e-006 | 0.292 1.0
18.200 23499.999 9.5e-006  0.292 1.0
1950 15.900 18.500 23150 9.55e-006 | 0.292 1.0
1000.004 9,900 18.200 22799.999 | 9.6e-006 | 0.292 0.95
1050.008 7.100 0 22400 9.65e-006 | 0.292 0.91
1099.994 5 0 22000 9.7e-006 | 0.292 0.26
114,998 3,600 0 21600.001 |9.75e-006 | 0.292 0.22
1200.002 2,500 0 21200 0.8¢-006  0.292 077 Print
1250.006 1.500 0 20750 9.85e-006 | 0.292 073 || »
Save || OK || Cancel | Hep |




PASS/Start-Prof | Base de datos de materia

Bases de datos de materiales
para cada cdodigo.

Por ejemplo base de datos

EN 13480/EN 13941

« Puede seleccionar
automaticamente
materiales del materi
dependiendo del espesor de
pared y si opcidon’sin
costura/soldable

« Contiene propiedaM

creep analysis

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

@ materials -
Select Material
Show
Code |EN 13480-2017/EN 13541-2015 (Metaliic Industrial Piping, Europe) V| Add
Manufacturing method seamless 3 material: 1.0345/P235GH Class: Carbon or Low Alloy Steel
Material 1.0345/P235GH -~ Database can only be edited if database files are open for editing and if stress
units are set as MPa for ASME - ksi)
Data source EN 10216-2-2013
Density 7850 kg/m3
/
Factor A, % 23
\ C
Yield Tensile
r Th, cm Stress (Rp), Strength (Rm),
o ksi ksi
Pl 34,084 52214
r
t
Y
T=200

-eater than 1

212 2717 52.214 20887.637 | 6.611e-006 0.3 0 0 0 0

302 27122 52214 20353.463 | 6.804e-006 0.3 0 0 0 0

302 24,656 52214 23805946 | 6.986e-006 0.3 0 0 0 0

48 21,756 52214 28245375 | 7.155¢-006 0.3 0 0 0 0

572 19,145 52214 27671450 | 7313e-006 0.3 0 0 0 0

662 17.405 52214 27084493 | 7458¢-006 0.3 0 0 0 0

752 16.244 52214 26484131 | 7.502¢-006 0.3 26397 20450 18565 | 17.605

770 16,128 52214 26362495 | 7.617e-006 0.3 24076 18565 16679 15800

788 16012 52214 26240228 | 7.642¢-006 0.3 21901 16534 14794 | 14060

206 15.89% 52214 26117.526 | 7.667e-006 0.3 20015 14504 12908 12473

224 15780 52214 25004320 | 7.601e-006 0.3 18130 12763 11068 1073 Print
2 15.664 52214 25870.527 | 7.714-006 0.3 16244 11168 9572 9282 v | Expot.

Save || OK | Cacd || Heb |




PASS/Start-Prof | Base

de datos de materiales

Bases de datos de materiales
para cada codigo. S it

Code

Manufacturing method

Base de datos ISO 14692
« Contiene factor fc

*

150 14652 (GRF piping systems, Intemational) ~ ,T‘ |

Wavistrong 55

e Contiene factor Gxx

* Y todo para ejecutar un
analisis profesional exacto,
solicite al fabricante los
datos para esta tabla

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

@ Material: Wavistrong 55

Class: FRP

-~ Database can only be edited if database files are open for editing and if stress
units are set as MPa for ASME - ksi)

Data source Data provided by Future Pipe Industries
Density 1850 kg/m3
yclic long term strength factor, fo 4
Temperature | al(0:1), | al(1:1), | hic1:1), | al@:1), | hi@T), 4 = Eor Eh G oo [boe-op Al a |
F ksi | ksi | ksi | ksi | lksi | Dendreducer | tesnozle | g ksi Iesi factar | Gxx
_—7| ksi ksi 1/F Vh/a Delete
: - 1522.896 0.0000111111
| |104 4714 0 ] 9.065 18130 11.603 9.282 1416294 | 2824610 | 1384337 | 0.0000111111 | 0.63 0.034
140 4714 0 ] 9.065 18130 11.603 9.282 1324920 | 2675.946 |1301.141 |0.0000111111 | 0.65 0.063
149 4714 0 ] 9.065 18130 11.603 9.282 1328691 |2623.878 |1471.982 |0.0000111111 |0.65 0.065
176 4230 |0 ] 8166 18317 10443 2334 1340.149 | 2467.817 | 1384.385 |0.0000111111 | 0.63 0.078 v
< > Export..
@ Materials _ | Save | | OK | | Cancel | Help |
Select Material
Code 150 14652 {GRP piping systems, Intemational)

Manufacturing method

Material

Copy To...

Wavistrong 55

N

Bondstrand 2000
Bondstrand 55
Bondstrand 7000
Fiberbond 20FR20-20year
Fiberbond 20FR20-25year
Fiberbond 20FR20-30year
Fiberbond 20FR20-50year

Delete

Import...

‘ g
: x

Samplast 55
Wavistrong 63
| ose Help




PASS/Start-Prof | Base de datos de materiales

Bases de datos de materiales
para cada codigo.

Base de datos tuberia
termoplastica (HDPE)

« Contiene los factores p
calcular esfuerzo permisible

dependiendo del tiempoy
temperatura

« Contiene creep modulus
dependiendo de Ia
temperatura, tiempo, y
esfuerzo

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

@ mMaterials - *
Select Material
Show
Code | Plastic Piping Systems (HDPE. PP, PVC) | [ . |
T Ry T 7 Material: PE 100 Class: Plastic -
Material
o EENOD - Database can only be edited if database files are open for editing and  stress l:l
units are set as MPa for ASME - ksi)
Data source DIN 8078, EN 1778, DVS 2205
i Commeon Data | Additional Data rCIEEP Medulus
ety E
Safety Factors
Test T <20 T=20 Occasional
1 1.25 1.5 1.3
The Ceeffidents for Pipe Curves
.X Al Bl Gl J A2 B2 G2 J2
-38.9375 a 24482.967 | -38.9789 -20.3159 o] 9342.683 -4.5076
[] add data for fittings # Materiat PE 100 Cass: Plastic -
3 Mmaterials - Y R ey L
Pota worce DN 8078, €N 1778, VS 2205
Select Material

Code
Manufacturing method

Material

| Plastic Piping Systems (HDPE. PP, P\C) |

Serne L-n: heur

el

\ Yo Sress, in

Ll ¥ NeD Na1A8T

Copy To ™ S At " . !

> on [ awes | o | odm | o | ovm | oem | aae

FE 100 E Delete 2 A5 150 1350 RS0 BASU 90 HISR RIS )
| s | | | 1 foe NA030 116030 16030 116030 160N 1I60H0 10968 SHaM 8

EEg ave S % I WIN TRIT WIT WA WIT) TR0 WAL €

PERT type 1 104 $6565 (56565 56363 5656 SESES SESES SESES e A

PE-RT type 2 12 9160 N0 WO BIO WO B0 00 BSE 3

PP-B 12 TS5 TSST 7S5 USST WSS1 LSST s moR 2

PP-H

PP-R

PVCL type 2

PVDF

Close Help

i




PASS/Start-Prof | Capacidades para analisis

PASS/START-PROF Incluye las habilidades para el andlisis profesional de esfuerzos en las

tuberias para Proceso y Potencia:

/PASS

Analisis no lineal de tolerancias, friccion, restricciones en un sentido, varillas giratorias, etc.

Algoritmo especial que mejora la convergencia del modelo no lineal durante el analisis sin requerir ajuste
manual (por tolerancias, restricciones en un sentido, o por fuerzas por friccion, etc.). Recibimos de los
usuarios modelos que no convergen, los agregamos a huestra coleccidon de casos y continuamente
mejoramos el algoritmo desde hace 55 anos. Lo que permite la convergencia en el 99.9% de los modelos
analizados.

Flexibilidades y SIF en boquillas, tees y codos (ASME B31J, WRC 537/297, PD 5500, FEA)

Verificacion automatica en boquillas, bombas y otros equipos (API, ISO, NEMA)

Seleccion automatica del resorte 6ptimo variable o constante empleando catalogos de fabricantes.

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE




PASS/Start-Prof | Capacidad para analisis

Efecto Bourdon (translacion & giros)

RN

SO AN

Sh

pm—

Sh

/PASS

AVSRRRRNRNAS
U

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Unrestramed ppe k = 0

Restrained pipe k = o

Partially restrained pipe with flexible spring &

LA B AAREALLAARALLIALAE RS - T A4 [ ]l A Sl 1L B DAL | LiLd LA A J Ty rrrrorTyY LEAAI TTT=].%
Aug_xJ_LuJJ.L'i_Lu_LLLu_t.uu_LJ ."![!115)1&:&'21!;1‘-aniii-Ap: b v -
PID - 2t)
4 aATEA "'(l"l\’)‘ﬁ!—_ (CS L
B = aATEA+ (1 -2 )A = D=2 fT‘”
=a + -—aV YL TR
Seppot 1.oad R=0 D? - (D - 2t)? @ATEA + (0.5 - v)$, - 4
= aATEA + (05 -v)S5, ' A Ty 7 T
Hf!
Px{D - 21)°
—@ATER — 2y ————— N (D - 2t)?
2 PrlD - 2t)? E (] 3
Axial Force N_P"(D-ZJ %055, -4 N = —aATEA + 2y ————— Lt ;
4 = P ~gATEA ~ (0.5 -~ v)S5, - A
= ~aATEA +vS, ' A = o N +055, - A
P( H;’l
D - 2t
T o JTENGT G oay P02
: P(D —20)* B e Y ¢ EA Di-(D-2u)
Axial Stress Se =m = 0.55, Se aATE + 2v DI (D—2)t =41 ‘
= —aATE + v8§, ~@ATE = (0.5 ~ v]$,
' A, 1O
HO!
2D ~2)° L H
POD-2t L AL-(adTL +(1-2v)— ,—}
AL = adTl + (1 = 2v)——r——— D —(D-2)E f—“,;
Elosgation 0 ~(D-2VFE AL=0 L

L
= gATL + (os-vxs,,-é

w (asre + 05 - 15 =) | 5
D -V Vo . T TATCH
3 "E f]_’i'l




PASS/Start-Prof | Capacidad para analisis

Calcule los esfuerzos de fluencia en el estado de operacidon y después cuando el sistema se
encuentra en frio (relajacion)
Calcule las cargas de los soportes por el efecto de deslizamiento después de enfriarse con el

efecto de resorte en frio en forma automatica (ASME B31.3 319.2.3 a)

La fluencia conduce al esfuerzo de
expansion y soporta cargas de

La fluencia conduce al aumento de relajacion (reduccion) con el tiempo
las deformaciones de las cargas de po
peso. -

PIPING AND EQUIPMENT i
ANALYSIS & SIZING SUITE

/PASS




PASS/Start-Prof | Capacidad para analisis

Calcule los esfuerzos de fluencia en el estado de operacion y después cuando el sistema se encuentra en frio (relajacion)

Calcule las cargas de los soportes por el efecto de deslizamiento después de enfriarse con el efecto de resorte en frio en

forma automatica (ASME B31.3 319.2.3 a) 319:2.3 Displacement Stress Range
Creep lead to piping self cold-spring in cold condition (a) In contrast with stresses from sustained loads, such
Stress Shuss as internal pressure or weight, displacement stresses may
AT s Ao Stress at first heating be permitted to attain sufficient magnitude to cause local

]
«| Stress at first heating

Avarage stress
\

yielding in various portions of a piping system. When the
system is initially operated at the condition of greatest

F Stress after relaxation g .
displacement (highest or lowest temperature, or greatest

enj” T

e " L : \_\Juessaﬁer relaxation
po : Y

{

>

imposed movement) from its installed condition, any
yielding or creep brings about a reduction or relaxation
of stress. When the system is later returned to its original

cold condition (after relaxation) condition (or a condition of opposite displacement), a

T {ne reversal and redistribution of stresses occurs that is
input ) [p Stress ©| f‘ef.errecl to as self-springing. It is similar to cold springing
Operating Mode Expansion Stress Range Show Equations [ Stress Range from Operation to Cold in its effects.
1CTAPTY * TCTAPTT (1-14) T Creep Stress Add Awxial Force and Torsion Stress '/
Object Start Primary Loads Expansion Stress Range, (ksi) Creep Stress Creep Stress MNotes .
End Stress in Hot State, (ksi) {Operating State), (ksi) (Cold State), (ksi) iA menUdo, Ias mayo res te nsiones y
node sl ‘ Sh*We/E | % Se | Sa | % Slcreep | Sh, creep | % | Slereep ‘ Sc, creep | %
Above ground pipe 14 4733 | 15215 | 311 | 4795 | 45535 | 105 | 4762 | 12172 | 381 | 7.364 30 245 cargas de soporte se encuentran en
292Flange | 6244 15215 | 410 | 4127 @ 44025 9.4 6103 | 12172 | 500 | 8580 30 236
Forged Elbow 202Flange | 7270 | 15215 | 478 | 7012 | 43060 163 | 7.033 | 12172 | 57.8 | 10611 30 | 354 estado frio después de la relajacién
Above ground pipe 292Flange | 6491 | 15215 | 427 | 4542 | 43778 | 104 | 6254 | 123172 | 514 | 9429 30 314
15 3422 | 15215 | 225 | 5656 | 46847 | 121 | 3989 | 12172 | 328 | 7435 0 | 248 prog resiva debido al efecto de
Above ground pipe 14 4923 15215 | 324 | 16859 | 45346 | 37.2 | 5603 | 12172 | 460 | 20.829 30 £9.4
16 5016 | 15215 | 33.0 | 13674 | 45252 | 302 | 5.687 | 12172 | 467 | 16348 0 34.5 resorte en frio!
Weldolet (branch welded-on fitting) 16 10,051 13215 | 661 --q 13462 | 12172 | 1106 -- 33,13,14.333
Above ground pipe 16 4204 | 15215 | 276 | 8415 | 46065 | 183 | 5036 | 12172 | 414 | 9.834 30 329
N1 flanma | & AGR 15 7315 2R 1 2 AN3 AATT2 an s T 1397 T AR | RATes | an e




PASS/Start-Prof | Capacidad para analisis

Creep lead to piping self cold-spring in cold condition

Stress

Stress
O max . Stress at first heating
Tun| Stressat first heating
L)
" Stress after relaxation
pent’ >T
G 52 Average stress Temperature
% T e Stessafter relaxation
pen)0® oSS vT‘ Stressin cold condition (after relaxation)
t 5

Input urlaﬁtrss l._;yV[&Loads ﬁ]

iA menudo, las mayores tensiones y

cargas de soporte se encuentran en

estado frio después de la relajacion
progresiva debido al efecto de

resorte en frio!

Operating Mode Load Case Auis
1CTAPTT *  Cold Creep (W+P)-Td A Global axis

Mode Mumber Type

Forces along coordinate axis, (kgf) | Moments arcund coordinate axis, (kgf-cm)

x|\r|z X \r|z

5,Bend Anchor (fixed) -4321.20 | -741.20 -316.80 -7316.52 -164260.46 310608.63
Anchor (foced) -15296.50 | 6107.60 -508.40 -134784.76 1955982.59
Anchor (fixed) - 25199.76 149356.38 -211296.82
Anchor (fixed) - 93675.08 -172333.62 -32396.02

Resting Support 0 0 0
Anchor (fixed) -63010.91 3349713 -33351.85
Anchor (fixed) -125347.83 66853.35 -23842.90
Anchor (fixed) -210262.61 17410.30 -13870.44
Anchor (fixed) - -27776.98 425.14 -456489.75

PAsS

Support Type
*  Anchor fixed), Resting... -




PASS/Start-Prof | Capacidad para analisis

EN 13480 Las tensiones de fluencia se calculan automaticamente sin ningun esfuerzo manual
del usuario

e) Forthe combination of sustained loads and restrained thermal expansion loads

oq =P Lo o7 Ma M | L OPT . f o\ r and 0750 =10 (11.6-5)
de, Z Z 2
. Senct Naters — — {":—'!-:.---;
La base de datos para EN 13480 contiene toda e, Do i E— —
la informacién necesaria para analisis por falla s I ) e it =
Dy s boni

E e

e 1600 0068 119005 03 o 0 3 0

un 000 AZNY 1288005 03 o 0 0 0

e 60 5100 12574e-005 03 o o ) 0

) 160 190480 128Me005 03 o 0 ° 0

) w00 10 1aese0n 01 fo 0 0 ()

oy 0 1967410 | 13050005 03 o o ) ]

) 1600 1820020 1368005 03 180 140 1280 ()

" 0 lLih S 1AM te-005 03 1650 1290 1% 00

1434 60 1900000 | 137350005 03 1510 144 100 e ind
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PASS/Start-Prof | Capacidad para analisis

START-PROF analiza el estado del sistema después del enfriamiento desde el estado caliente. Lo
que permite obtener un rango Mas realista de los esfuerzos por expansion.

AAmal force a )
L2 it L6 A [Installation State at Ambient Temperature
A R=0 Z Sliding Support
S 4 F=0
& b) w Moving direction
3'3' 4 Operation State at Design Temperature *
o R=F -
s —> | Emsaeie
A —
“ F=u*W
c) W Residual Strain
pASS/ START-PROF ; Cold State at Ambient Temperature after Cooling Down * / Moving direction
Time R=-F ~ v L/
— Ji#~
1 > ==
/  — |
4 F=u*W
L7
iy L5

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/Start-Prof | Capacidad para analisis

Calculo de temperatura minima del material
para el diseno (MDMT) de acuerdo con 323.2.2
(a), (b), (d), (e), (f), (9), (), (i), () of ASME B31.3-
2018.

La base de datos contiene todos los datos que

serequieren. —— o
< Piping Stress E

¢ (I:?I Inzulation Stress

Seismic Stress (Aboveground)
Flaw Stress =

MOMT, lmpact Test

v 9 £

Load and Displacemnent in Restraints
Restraint Loads

Mozzle and Equipment Loads
Displacements

Expansion Joint Deformations

Fl

[ternal Forces & Moments

9= Selected Springs

Selected Constant Effort Springs
Buckling Check of Pipe Wall
Flange Leakage Check

Output 30 View Ctrl+H

PASS

b & ok B

Error 8 Warning Messages

Material: 4105

Data source

Class: Carbon or Low Alloy Steel -

Database can only be edited f database files are open for edtting and f stress
units are set as MPa for ASME - ksi)

ASME B31.3-2018 Carbon|C<0.3)

Densty 7833.41303 ka/m3 Maimum f=1.2

Larson-Miller constant C 20

Min Temperature -25

Mn. Temperature Yj

Mn.Temperature

Creep Factors Carbon, SiMn Steel

Allowable
Stress (5],
MPa

160.64784

1RN RATOA

Yield
Stress (5y),
MPa

248.21126

A2 MM17R

Elastic
Modulus
MPa

206091.19 | 1.116e-005

Temperature
RiE

=T

0.292

INITNE 0GR |1 157~ ANS nomnml

Table A-1 Basic Allowable Stresses in Tension for Metals (Cont'd)
Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Basic Allowable
Stress, S, ksi,
Specified at Metal
Min. Temperature,
ength, ksi  °F [Note (1]]
Class/ Min. Min.
Spec.  Type/ Condition/  Size,  P-No. Temp.. Temp.
Material No. Grade UNS No. Temper in. (5) Notes °F (6) Wensile Yield to 100 200 300
Carbon Steel — Pipes and Tubes
A285 Gr. A Al34 . 1 ([8h)(37) B 45 24 150 147 14.2
A2B5 Gr. A ABT2 A4S Koi7o0 .. 1 [57)(59)(67) B 45 24 150 147 142
Butt weld API 5L A25 1 [8a)(77) -20 45 25 15.0 150 147

Delete

e




PASS/Start-Prof | Capacidad para analisis

PASS / START-PROF calcula el MDMT de LHwpt O MMt 6
. . Object Start Thickness, cm | Material | Stress Ratio, r | Tmin, *C | MDMT, °C Output
acuerdo con la figura 323.2.2A y la figura B
323.2.2B dependiendo de la relacion de Above ground pipe |3 Restrained | 0600 | A106B | 0234 | 0 | 43 oK
esfuerzo calculada, si el usuario seleccion¢ la fbove groundpipe |2 o Rettad &-- Impf;m
opcidon adecuada en la configuracion del Above ground pipe |60 Flange | 0600 | A106B | 0436
proyecto, teniendo en cuenta los requisitos del _|# 0600 | AlGB | 0400 | oK
L. . Above ground pipe | 6.0 Flange 0.600 AlDGE 0,342 -40 -43 Ok
codigo 323.2.2 (9), (h), (i). 40 ok |
bAbove grr.}und pipe 2 0.600 Al0E B 0317 =40 -48 0K
25 0.600 A106 B 0,283 =40 -4 QK
Después del analisis, se muestra en la tabla del Above ground pipe | 27 0600 | AI0GB | 0430 oK
informe de salida. Para cada tuberia, START- . - z Eﬁ ﬂzi _-- 'm"“;“*“
. . ove ground pipe . 0.3
PROF muestra si la prueba de impacto es
neCeSa ria O no e Tibe M A MMM'“:::":".L"‘ . A for Tahattar Values) '." - (Sex Tabir 10 "':TwMuVMI e
L . ﬁ (.._,\\
Y Y . . - il
i . w{ﬁp e = I | ; \
~ [ | B S
—— iy & / 0 - = )
& // 1/, /F__‘ 'l ’ \ \\
: VA 28 "} : —
< l/// s . :
CJPASS PIPING AND EQUIPMENT = /_/"“_ . (i =T 3~ [ i ) [ i )
ANALYSIS & SIZING SUITE i 71 U 1 P -



PASS/Start-Prof | Capacidad para analisis

Calculo ocasional alternativo permisible
para servicio de fluidos a temperaturas
elevadas 302.3.6 (2) ASME B31.3-2018,

se agrego el apéndice V.

Opciones “Ocasionales Alternativas” de
"Duracion en el tiempo", en el editor de

modo operativo.

Constante de Larson-Miller "C" en la base
de datos de materiales ASME B31.3.

/PASS

inpat 5[4 Sewn O
Operwrg Hodw £4 Srow Eustions
1V 0051 Y - D Sus
Object Starr Primary Losds | Notes
End Stresd, (hsi)
sode g A% ; 5h ] [
Abeve ground ppe | | A0l 5360 BA1
29,2 Flange
Forged Fitew 201 Flange NIIRE 5, 2034 4y
Above ground ppe 261 Hange Sy 10616 ket
13
Abeve ground ppe 1L}
16
Weldciet [branch welded-cn ftting) 16
Above ground ppe 6

include same or like material, weld metal composition, and
welding process under equivalent, or more severe,
sustained operating conditions.

302.3.6 Limits of Calculated Stresses Due to Occa-
slonal Loads

{a) Operation. Stresses due to occasional loads may be
calculated using the equations for stress due to sustained
loads in para. 320.2.

(1) Subject to the limits of para. 302.2.4, the sum of
the stresses due to sustained loads, such as pressure and
weight, 5;, and of the stresses produced by occasional
loads, such as wind and earthquake, may be as much
as 1.33 times the basic allowable stress provided in
Table A-1 or Table A-1M at the metal temnerature for

(-a) the weld strength reduction factor times 90%
ofthe yield strength atthe metal temperature for the ocea-
sional condition being considered

(-b) four times the basic allowable stress provided
in Appendix A

(¢} for occasional loads that exceed 10 h over the
life of the piping system, the stress resulting in a 20%

usage factor in accordance with Appendix V

For (-a), the yield strength shall be as listed in ASME
BPVC, Section I, Part D, Table Y-1 or determined in accor-
dance with para, 302.3.2. The strength reduction factor
represents the reduction in yield strength with long-
term exposure of the material to elevated temperatures
and, in the absence of more-applicable data, shall be taken
as 1.0 for austenitic stainless steel and 0.8 for other mate-

3 Material: 4106 A Class: Carbon or Low Alloy Steel - X rable stress for castings shall
ting quality factor, E. Where
" Database can only be edited f database files are open for editing and F stress exceeds two-thirds of yield
units are set as MPa for ASME - ksi) the allowable stress value
d in para. 302.3.2(¢).
Data source ASME B31.3-2018 Carbon|(C e :5t conditions are not subject
i02.3. It is not necessary to
Density 7833.41303 Maximum f=1.2 ds, e.g. wind and earthquake,
ith test loads.
Larson-Miller constant C 20 !
Creep Factors Carbon, SiMn Steel M l:l
- - - ~
Emperatie Allowable Yield Elastic | Expansion Poisson's
Stress (5), | Stress (Sy), Modulus | Coeff. Ratio (v)
ki ki kei 1/F
-325 16 30 31400 5.5e-006 | 0.292
-200 16 30 30800 5.79e-006 | 0.292
-150 16 30 30300 59e-006 | 0.292
-50 16 EN o201 6.2e-006 0292
7o 16 30 20400 6.4e-006  0.202
100 16 30 20262 6.47e-006 | 0.292
200 16 27.500 28300 6.7e-006 | 0.292 =
Smart O tion Mode Edit
2, sma peration Mode or | — | | o | | — | | Help |
2 |# |Name |Hanger Sizing |High termnp T T T T preer ey ; T TF=] g ieen
10 OPE O O 1.00 0.00 5US |L|1'1A
11(0) ocell - - 0CC Std

3(1) Test mode

mho o m | 1 [ Ty




PASS/Start-Prof | Capacidad para analisis

Calculo automatico del factor de uso por ruptura
debido a fluencia segun ASME B31.3-2018

Apéndice V (V303.1-V303.3)

V303.2 Determine Creep-Rupture Usage Factor

The usage factor, u, is the summation of individual usage
factors, t; /t. for all service conditions considered in

para. V303.1. See eq. (V4). ’

w=Y (4/ts)
as asubscript, 1 forthe prevalent operating condi-
tion; i = 2, 3, etc., for each of the other service
conditions considered

(V4]

t; = total duration, h, associated with any service
condition, i, at pressure, F;, and temperature, T;
t;; = as defined in para. V303.1.4

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

V303.3 Evaluation

The calculated value of u indicates the nominal amount
of creep-rupture life expended during the service life of
the piping system. If u £ 1.0, the usage factor is acceptable
including excursions. If u = 1.0, the designer shall either
increase the design conditions (selecting piping system
components of a higher allowable working pressure if nec-
essary) or reduce the number and/or severity of excur-
sions until the usage factor is acceptable.

3 Material: 4106 A

Data source

Density

Database can only be edited if database files are open for editing and if stress
units are set as MPa for ASME - ksi)

Class: Carbon or Low Alloy Steel

ASME B31.3-2018 Carbon(C<aed)
7833.41303 Maximum f=1.2

Larson-Miler constant C 20

Creep Factors Carbon, SiMn Steel
Tempeaure | Al [ vt Bt TEpnn  poions :
F o e | Retie®)
-323 16 0 31400 55e-006 0292
-200 16 0 30300 579006 0292
-150 16 30 30300 5.9e-006 0292
-30 16 N 29591 6.2e-006  0.262
i) 16 EN 20400 6.4e-006 0292 -
100 16 30 20262 | 6.47e-006 |0.292
200 16 27500 (28800  |6.7e-006 |0.282 v

Save | | 0K | | Cancel | | Help |




PASS/Start-Prof | Capacidad para analisis

Thermal Bowing Analysis (analisis de arco térmico). Ocurre el fendmeno cuando una
tuberia horizontal se llena parcialmente con fluido caliente o frio. Muchos eventos de
arqueamiento técnico causan danos inesperados a la tuberia o estructura de soporte.

k)

D Pre 12 [ Ppe = Bured
Neme  NPS2SCHA

‘a” Additsons

promctions
Projecscrs
Fpe Lenggh
ox

oY

02

=2 O wm

Ppe Froperes
Outer Diameter 2131 e
Wal Thickress B18 mm
Nl Toheranes 125
Comoson Alowance 1 e
P Wazeral AI68
P Narutactusng Technology Blecsc weided

Forces
Presaure L 16

Tempersture L 10

Crachert £0
Thbottom g v

.ﬁrids

Urfom Weght
[ Cocudate Poe Weight Autorancally
_ a(Ttop - Tbotton) Fou e g
- inaulaton L0 kgt /m

1
p D Fud -1 kglm

Fud Deruty L X0 kg/md

Aty | o Corcal Heb

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE



PASS/Start-Prof | Capacidad para analisis

Generacion automatica de cargas por sismo, V|ento nieve, hielo de acuerdo con 18 codigos

(% Pipe Properies x iy Project Settings... - AntiSymmetricl.ctp bt
Pow 78 Bued
Ll Poess General |Additional |Seismic Wind, Snow, Ice [Other |Dynamic |
Snow Loads
 Main Addivenst Wind, Seow, lce Code [ASCE 7-16 (UsA)
- | Don't 3 Load
rmdaion Outer Thameter Lﬁ ] Ll | Ground Snow Load| 5;%%.%?_6 (Russia) Type SUS M
Elevadon of St Nede 4 L] GB 50009-2012 (China
Exposure factor,
Ewvation of 5 Node 4 " NBC 2010 {Canada)
| Importance factorEN 1991-1-3-2003+41-2015
Snow Shape Factor o4 IBC 2012 (International)
n ¢ Coetl Ice Loads EN 1991-1-3 2009 (Belarus)
! Code KBC 2016 (Korea)
Socw (and Ren} Losd 0064 bogf/m = -
o facter 0% Importance factor, Is 1 Type SUS -
ke Load FASM3EI0 sgiim Hill Shape No Hill v WindExposure B -
Basic ice thickness, t 7 mm
Coreltion Factor 1
] Auccak tactons
Wit Deecean Narber Wend 1 - Eadla
Wind Lood LTOM2IT v/ Code CFE 2008 (Mexica)
SN @
X0 hef/m Wind Direction X
re kfém Parameter | ~
z e e Basic Wind Speed, V0, m/s |0
Outdoor Temperature, 5, °C |0
Altitude, hm, m 0 Load
Type
Surface Roughness, hr, mm |0
5US <
Total Structure Height, Zt, m |0
Terrain T atennne 1 v
ox Cancel Heto [ ok ][ concel | | heb |

PIPING AND EQUIPMENT
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PASS/Start-Prof | Capacidad para analisis

PASS/START-PROF + PASS/HYDROSYSTEM le permiten el andlisis por sobrepresion y golpe de ariete

Los modelos 3D de tuberia se transfieren automaticamente de START-PROF a HYDROSYSTEM vy viceversa
Las cargas 3D se convierten simultaneamente para todos los nodos en el sistema en el mismo instante de
tiempo

BN AR e - p——— -

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/Start-Prof | Elementos START

-

Projest tres ® % | Outsde Dirveter, O W0 e

Calculo de espesor de pared en —— enpey il o
tuberia y codos para todos los e e

£ 13941-2019 District hestng ppng systeme + | | Comemen Mowsrce

codigos e —

W Wal thickress snalyss.; 1

& Bend

M
-8 Rachicey Factor E

Todos los espesores de pared en B e |

tuberia y accesorios se verifica

automaticamente antes de correr el

analisis de esfuerzos de acuerdo con s — S —_—

Bendt Fadus A
Deta 25052020

el Coédigo seleccionado. e ed I Yo

1) \¥of Thickness S W0o0E o T

Code
|{EN 1394120 53 Dswt heating pong snm Comoan Alowance

ICANT 81-2013 Heatrg network {wa)

LCSA 2602+ 15 OF and pas poeine systerss (Car
SOUT 5366-20 14 Power pong {Chwa)
LEN 134802017 Metalic Indusyal o (Eurd

PIPING AND EQUIPMENT

ANALYSIS & SIZING SUITE ®) Wal Thecsess. §
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PASS/Start-Prof | Elementos START

| ETnkedent O
|Praject twe.. Oxawde Diarster, 0

e - . . :
Analisis del espaciamiento entre e v Pl
:mll:‘-uue- . :
soportes e e
J 8 Ppu. Aove ground Wekt Cuunity  For Prasm 1
8 Wl thicness sneyes.; 0 Facd b %
STyt 3aEs of a0 seerh For Bandes, 1
S Qe . oq e . . E;::fmh—cmb Foe LR Weght | reuiaon
Analisis de estabilidad longitudinal | o | we e
Orenon) Pasess H
:::: Tt Satw VWaer
4 BB Reduc T
1 iy st
N O Bpanan ook e P
# "N Ly 2o, Dabapesd opm Do, Abowe oo
"\ Lo, 3, Lshaped ipe lops. Abovegrows] | Noweis Sag 0.e0
U L, 2 Ushaped s eepn: Bured =
Mawra
&) Trabedetal]
Roiien | O Dt 0 0 =
| oo 008 0n {MWJN’:—S 0 -
| Code ‘vam'w 0 |
SOGT I 2013 Prooes ppng Fussa) Y IMM 0 kg™
- Foe. Ao ground : Fst Weght 0 [
) S o _“I!W*w« ° __tuw
uxwm;::mwfmw“mw
;somwrmm;a )‘“l"""‘" 9
| Poe. Sued | ey .
e
|0l Tew -
VB Ry ) Datance Berween Chade Suppons Lo 0
:;,.ZV 8 Aal Foroe N 0
N e Bperect med
FN Lo, 2 U empuc e locse. Abses-grous]
£ G T Vshaped aoe baos. Abgee-prowr

£ L T Ushaped ppe ods. Bured
PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE



PASS/Start-Prof | Elementos START

~{H]Trubodetal (3

Project tree... oo
Outside Diameter, D o mm
Calcule el espesor de la pared | == o505 2020 Operin Tenperae R
en vacio y por carga externa ——
y p g i Weld Quality Factor for Pressure 1 l:‘
GOST 32388-2013 Process piping (Russia) -
[Z-@ Pipe. Above ground Mill Tolerance 1] mm
¥l M s 7z @@ Wall thickness analysis.: 0 )
Analisis de curva de expansion Svength e o vacum cleent| | Corosn Mlowance o m -
Analysis of allawable load capacity fo . R
S i | e =+ Stability analysis.: 0 [ Awvailability of stiffening ribs
I I l p ﬁ Span length analysis.: 0
[+ Pipe. Buried
- 4P Bend .
i ly Tee QIMl a
Projoct tree...
-y e A ...l
B ange -
09062020 Wal Thickness. v
F-2 Cap o Son 8 = Cperaing Fressure 0 g e om
_ L S Toleance 0 mm
[#]-<=+ Expansion joint Objact Nusster S =
[+]-=%, L-, Z-, U-shaped pipe loops. Above-gre code Tu-m o "
[+, L-, Z-, U-shaped pipe loops, ADOVE-Gre cost 32352 3013 frecess sewg Mussa) + | | Cpersing Terpestire 3 ' Expanson it back, 8 0 n
[+-#4 L-, -, U-shaped pipe loops. Buried Amblert Tevpersie - T Exvangion ot leg H 0 .
%W Ppa, Above ground Por Flod reutaton
: :::‘cw 0 kygm O kg O kgtm
| & ol Tee Faction Factocin Fieweg (93 Mowatia lsad on end 0 F
| & B Recucer Suppons 3.000%
‘r B Flange Poe Bectsic-wekded .
>' 2 cw Viskd Gualty Factor for
| % <~ Bxpanson jor pressse ~| bendeg 09
"N Lo, 2-, Uahaped piow oope. Abtrve-grour
=\ Lshaped: 0 Flesibdty of bends g -
J Lsheped: 0
o 7-shaped nerparalel: 0 Band curve ks 0 mm
P 1Y U-sraped O ]
I, Ushaped external; 0 [} Compenssted Lo e
LS Ushaged enermal: Jengthe 20
=" L, I-, U-shaped ppe 'oops. Above-grour
"N\ Lsheped: 0
g Tshaped 0
S Ushaped: 0
1 Usraded roreymmetic: O
= ™\ L+, 2, U-shaped poe loops. Buned
"\ Lshaped: 0
PIPING AND EQUIPMENT f:m""‘“mio
ANALYSIS & SIZING SUITE T8 Ushaoed reguler: 0
I, Ushaped external: 0
W Ushaped mtermal: 0




PASS/Start-Prof | Creacidén del modelo

« No requiere crear Generacidon automatica de 67 casos de carga complejos a
manualmente los partir de 5 modos de operacion en START-PROF

casos de carga Liscam mimy —— w

| A smart Operation Mode Editar X

e Ahorra mucho e s

Wind | Seowdice Use Losd Factors Friction Mulipher Weight Multiphier Mode Type | Siress Range Betweer e 200 oo li oo o
. | |Operating = ] = = = = 0 1001 5US '{WM'I:MM
tlem pO y Se protege WG S AL y s occ ¥ L3 W1+P L SUS Stress, Dip, Force, et
B4 2 Opersting 2 () 0 O o o & 1w TROSUS (w121, 214 2-3.24 [0, 141471 OPE Dino, Force, efc
2.1 Safety Valve Theust 2 - . . . . . . 0ocC v L% L241{#1) EXP(1-1A) Stress
de errores @5 oy o o o oo @ v s etz ke didein
A Emegercy @) O O oo & 1.0 1205US a1 {is: 120 x09 0009 Svem

« E|Editorde Modode 7™ Cl A i

L7: W1sP 13T 145 D, Force, ete. (5 - Snow)
L8: L7412 Algebrac

Operacion hara el s
trabajo por usted e
- Facilde usary e
entender
« No hay limite en
numero de presiones
y temperaturas

LIE! W14P1+TL +Sieamic{-X) Disp, Force, etc.
11L37: L3642 Algebrmc

LIB: L1417 Scalar OCC Styress

L19: W3R 16T «Siamic( +Y) Dip, Force, eic
L20: L1342 Ngebrae

L2100 114020 Scadar OCC Stress

122: W14P14T1 45memec(-Y) Dap, Fores, etc,
L1251 12242 Nigebrawe

L34 L1423 Scalar OCC Stress

L25: W14P14T1 Seemic(+Z) Do, Force, elc
126: L2542 Algebraic

LT 134026 Scker OCC Syems

L28; W1491+471 +Seamic(-2) Osp, Porce, etc,
129: 12842 Aigebraic

L30: L1429 Scoler OCC Stress

L3I0 LI4MAX(L 14,1 17,...)"0. 5 Scalar OCC Stress
L32: L3N0 144 17,..,) 0.5 Scaler OCC Strass
L33 L24MAX(L14,L17,...0°0. 5 Dep, Force, et

PIPING AND EQUIPMENT
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PASS/Start-Prof | Creacidén de modelo

Diferentes modos de operacidon pueden
tener diferentes:

/PASS

Temperaturas |-

Presiones 1-o

Pesos de fluido 1-o0

Desplazamientos de restricciones 1-o
Momentos y fuerzas, Cargas uniformes 1-c0
Capas de aislamiento y densidad, peso 1-o
No hay limite para el nUmero de presionesy
temperatura

No hay limite en numero modos de
operacion

Creacion automatica de casos de carga
Reportes interactivos automaticos para todos
los modos de operacion

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

B T e

e Pipe Properties

S

Hos 9570-10290 [] Pipe is Buried
| Name
- Main |Additional |
projections
Projections
Pipe Length 1152 mm
DX 0 mm
DYy 1152 mm
Dz 0 mm
Properties
Otter Diameter [] a3 mm
Wall Thickness 9 mm
Mill Tolerance 1.125 mm
Comrosion Allowance 0 mm
Material A3336
lanufacturing Technology Seamless
Forces
Pressure 7.35 MPa
Temperature {ixi| 1 Operatting ~ -5°C
*2 Operating 2. 47°C
T Dresnae 3 "Filling: 52°C
4 'Emergency. 65°C
5 Test" 1€
[ rrorrorgre :
0.2332 N/mm D
| P 1P n
% a 10perartng= Omm | O
*2'Operatng 21 Omm 0
ITFEng: Omm
L l $Erergery:  Omm 0
5 Test’: Omm 0
L | Lring Thidness, 8 0
Lring Density 0




PASS/Start-Prof | Reportes

Todos los reportes que necesite después del analisis

thputl Window Help

L0
=]
0]

1%

i

G
»

SR dEFEFRFm I & &

Biping Stress

Insulation Stress

Seismic Stress (Aboveground)

Flaw Stress

MDMT, Impact Test

Load and Displacement in Restraints
Eestraint Loads

Mozzle and Equipment Loads
Displacements

Expansion Joint Deformations
Iternal Forces & Moments

Selected Springs

Selected Constant Effort Springs
Buckling Check of Pipe Wall

Flange Leakage Check

Cutput 30 View Ctrl+H
Error & Warning Messages

A B

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Los reportes son interactivos. Por ejemplo, puede
agregar o quitar esfuerzos desde fuerza axial en el
momento, cambiar coordenadas global/local, agregar
esfuerzos por arrastre, y demas.

Los reportes se pueden copiar MS Excel
Los reportes se pueden incluir en MS Word
Disponible Free Viewer (Visualizador gratuito)

Su cliente puede ver el modelo, ver los resultados del
analisis



PASS/Start-Prof | Caracteristicas

La funcion "Copy Whole Model". Permite
copiar todo el modelo de tuberia como un
objeto al portapapeles.

Después puede insertar este modelo
interactivo en otro software como MS
WORD, EXCEL etc. Usted puede girar,
desplazar, acercar el modelo dentro de MS
Word.

Usted puede agregar interaccion al reporte
en MS Word y enviar a su cliente para
revision.

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

iﬁ’ Docl.docx - Microsoft Word

File File START View Mavigation Help Window

B A @ S0 E+ale

&1




PASS/Start-Prof | Reportes

| Bie ESt Y Sprce Aabes  Oytput  Miedow  Help

9 =2 v i ,‘v,,‘_‘i,h.‘,.‘e (DGR A WE B R A D e . A ae ik aced
S| Tiepa ' Blesss O .-~J~E1*El- AT I P Yy P N ey .,
Ot Moo erse ‘MW IR * -
i 1 Mot @) * Opeaen . - Troe Fer Ohpect Fier N rl
NodeNurmber | Type | Fortes slong coonfste ssm, (igf) | Memants sraund Coom Supps """ - “'—' - &
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PASS/Start-Prof | Reportes

PASS/START-PROF tiene un
inteligente verificador de fallas.

Se muestran advertencias tal
como levantamiento del
soporte, cargas del soporte
mayores que el permisible,
deformacion mayor que el
limite de la junta de expansion,
falla del analisis por
deformacion, falla en la fuga de
bridas, el rango mayor al 25%
del resorte colgante variable,
carga del resorte en un caso de
carga mayor al permisible,
limite excedido por giro de
varilla y muchos otros.
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7 GOST IR 31T Procest --:x»wiw_‘n':v‘:'f"‘~;';‘-~:-~;- DRSS Bred NI v AL &2 IT1 - (GOST 33553813 Drocess nairs 1 ctol
(P fle] B9 Yiew Navgeion Graghics invet Tooh Sgvice Dgtabates Anaiyin  Output  Window  Melp

Puede cambiar las unidades en
. . . e o (A4 e P TR T AW, lan®- anf@+ace.
cualquier momento, INcluso si ya Corrid = = o DR

Prop! | Glowe
el analisis. En‘iix.,., o

3 | Petuec t Sgitings..
2| Opertion Made Edear.,
Mot ?g% Jervpersture Cyches.

Se muestran siempre las unidades para |=* = oo

L]
8 i bo 2 Selecind et for et Fromct
cada valor. 913 b
& pioe broperties X | Presien 4 Uty
o TIOR8 [l Pee w Buses ioms P Lengh n . Moment
1GOST 2308- 2011 Process piping 3 Duarater, Tickoese e v | Tespemm
[ 10/ Matvees’,. \Juinip.ctp
100Mstvess\ \ TesGumT.ctp b e T) e
4 AntiSymmetsic) ctp Norsert of inatie s * | Dary
460 rpyBorposag! ctp Srexs Presusn bvaom v Mem
Byt
Voanert | floee st 2 Bocadaratchioony
Momaem ; Dtfm
] Use Exact Comveson Meod 15T = 2307 N fratead of 14 « 10N)
oK | Caew |

Test Pressse 143 Mes
Undors Waght
1 Ato Pou Weght [ Ao Wt bmdsten
Poe 0247w ||
pAss PIPING AND EQUIPMENT rmimn Lo Nen | ]
‘ ANALYSIS & SIZING SUITE Fasd L0 Nowm
Fund Dernty L e byt o

T



PASS/Start-Prof | Caracteristicas

- Cada Proyecto se guardaen unsolo M= = ez, emns | AT
archivo Pogague com 4_ T b me " o
- Capacidad de ver en miniaturas el g
modelo dentro del Explorador de o e
Windows. Ahora se pueden ver Rt _
todos los modelos antes de abrir el = g bf @ & i @
archivo. s S
« Abre rapidamente archivos grandes
3 BN
E .'"R
« Alta velocidad para el analisis de - NN
esfuerzos en modelos realmente | e o o i
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PASS/Start-Prof | Confiabilidad

Manual completo de Validacion y Verificacion. Incluye muchos ejemplos de verificacion, comparacion contra

calculos manuales y contra otro software.
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PASS/Start-Prof | Confiabilidad

Cada nueva versién de PASS/START-PROF es:

* Verificada automaticamente en mas de 300 ejemplos con versiones previas (Sistema
de aseguramiento de Calidad)

* Verificada manualmente por un grupo de expertos en analisis de esfuerzos en la
tuberia (testers)

« Cada version pasa por 1a 3 entrenamientos de analisis de esfuerzos en |la tuberia con
10 a 20 estudiantes antes de su liberacion oficial.

* Tras la liberacion, todos los errores reportados por nuestros usuarios activos en 2000
empresas se reparan rapidamente y se provee una nueva liberacion.

PIPING AND EQUIPMENT
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PASS/Start-Prof | Licenciamiento

Configurations Comparison

Configurations/Pricing Options

Code Complete Process Power Complete Standard Process Standard Power Standard HDPE+FRP
Ad d Ad d Ad d (40% di (40% discount) (40% discount) (40% discount)
IS0 14692 v v v v
PASS/Start-Prof PASS/Start-Prof PASS/Start-Prof Power PASS/START-PROF s > > » >
Complete Advanced Process Advanced Advanced HDPE+FRP i
Simulation and sizing for any Simuldation and sizing for Simulation and sizing for any Piping stress analysis of high ASME B31.1

piping network considering

piping networks based on

piping networks based on

density polyethylens and/or

R . " 1
all applicable national codes applicable national codes for applicable national codes for fiberglass reinforced plastic gassadulios
process plants as wedl as for pPOWeEr genslation piping as piping systems. ASME B31.4
PASS/Start-Prof gas ard cil transportation well as for central heating
Complete Standard sysiems, networks. ASME B31.S v v v v v v
configuration includes only
worldwide popllat standaits PASS/Start-Prof PASS/Start-Prof Power ASME 831.8 v v v v
Process Standard Standard
- - R ASME B31.9 v v v v v v
configuration includes only configuration includes only
worldwide popular standarts worldwide popular standarts N 13480 & o v v ” v
GB 50316 v v v v v

* Licencia perpetua(jUn ano de arom v v . .
mMantenimiento incluido gratis!) e ’

« Renuevo de mantenimiento.1ano 25% e . } )

 Renta anual 40% cura v >

* Renta semianual 25% o— .

« Solicite precios www.passuite.com/support  cems . .

CJPASS PIPING AND EQUIPMENT ::‘pz.os'“_ } ’
ANALYSIS & SIZING SUITE R X 7


https://www.passuite.com/support

PASS/Start-Prof | Recursos

iSuscribase a nuestros medios sociales y aprenda mas!

« Sitio Web www.passuite.com

«  YouTube www.youtube.com/passuite

.+ Linkedln www.linkedin.com/company/passuite/

e Facebook www.facebook.com/PASSuite

- Twitter twitter.com/passuitecom

« Mas de 50 articulos acerca de analisis de esfuerzos en la tuberia y funciones en
PASS/START-PROF https://whatispiping.com/category/start-prof

/PASS
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PASS/Start-Prof | Resources

Suscribase al canal de
YouTube, encontrara muchos
videos de entrenamiento en
PASS/START-PROF

www.youtube.com/passuite

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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W: www.passuite.com
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