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PASS/START-PROF

Analisis integral
de esfuerzos en
tuberias,
flexibilidad,
estabilidad y
resistencia a la
fatiga con
calculos de
tamano
relacionados
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Analisis inteligente de ESFUERZOS en tuberias y
Dimensionamiento optimo

- Amplia aplicabilidad

- Facil de usar

- Potentes capacidades

- Bases de datos extensas

- Configuracion flexible

- Amplio soporte en codigos

- Ampliamente utilizado



PASS/Start-Prof | Amplio campo de aplicaciéon

 Desarrollado desde 1965

e Masde 3000 Usuarios activos (empresas)

e Mas de 10 000 Licencias

 |Interfaz de usuarioy documentacion en idiomas: inglés, chino y ruso
e (Codigos de tuberias contemplados: 32

e« (Codigos de viento, sismico, nieve, hielo: 18

/PAss
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PASS/Start-Prof | Amplio campo de aplicacion

- Tuberias para la industria
.- Oleoductos y gasoductos

- Tuberias de redes de servicios
publicos

. Calefaccion Urbana
- Gas Natural
Redes de Agua

- Tuberias de Generacion de
Energia

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/START-PROF | Nuevas caracteristicas V.4.85

Analisis modal. Discretizacién automatica e implementacién de masas

e Se actualizé el Cédigo ASME B31.1-2020 Power Piping (USA)

« Se adicion6 el Cédigo ASME B31G-2012 Resistencia remanente del analisis de tuberias
corroidas Nivel 1y Nivel 2 : Original B31G (.67dL), modified B31G (.85dL), Trapezoide exacto, area

equivalente, area efectiva

e Se anadidé nuevo objeto: Junta tipo bola. Permite |la rotacion de dos tubos conectados
incluyendo la friccion. El momento de friccion depende del valor de presion

« Se anadidé nuevo objeto : Snubber (Amortiguador de vibracién)

« Se anadid nueva caracteristica a la Calculadora START-PROF, integrada en los campos de
entrada.

El registro de cambios completo se puede encontrar en Base de datos de conocimiento

/PAss
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https://www.passuite.com/kbase/doc/start/WebHelp_en/index.htmt=news.htm

PASS/START-PROF | Nuevas caracteristicas V.4.85

« Se agregd una base de datos y seleccion de soporte de resorte para los siguientes fabricantes:

Gradior

Pihasa

Pipe Support Systems GmbH (PSSI)

Piping Technology and Products Inc. (PT&P)
Sarathi

« Base de datos de Tuberias, Tees, Codos y Reductores segun los codigos EN: EN 10216, 10217, 10253

« Interfaz PASS/START-PROF y API

 Nuevas opciones de integracion: importacion de modelos de tuberias desde Excel y AutoCAD (DWG)

e Mejoras a la interfaz START-PROF<>AVEVA

 Mejora significativamente la importacion de archivos de CAESAR II. Se agrego soporte para v.8, v.9, vI10,
V11, v12 de archivos de CAESAR Il . El convertidor de modelos se vuelve mas inteligente

/PAss
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PASS/START-PROF | Dindmico: Analisis Modal

Sistema con un grado de libertad Suma de las fuerzas que actUan sobre la masa
mx + cx + kx = f(t)

X m — masa
c —amortiguacion
éﬂ_ @ ﬂ) ﬂ) k_x) C?' Y k - rigidez
ot f(t) — fuerza externa en funciéon del tiempo
] x = x(t) — desplazamiento en funcion del
K / tiempo
|' x = x(t) — velocidad en funcidon del tiempo
i X = %(t) —aceleracion en funcidon del tiempo

Asumamos que

¢ = 0 sin amortiguacion

f(t) =0 sin fuerzas externas
x = A-sin(wt)

¥ =—w? A" sin(wt) = —w?

X

2 —
PIPING AND EQUIPMENT —Mmw- X + kx =0
ANALYSIS & SIZING SUITE
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PASS/START-PROF | Dindmico: Analisis Modal

—mw?*x+kx=0
mx_ kx
@ £

k — 2)x =0
« (k — mw*)x

Solucion1. x=0
x =A-sin(wt . :
(@t) Solucion 2. w = ,/k/m, x = cualquier valor
A - amplitud w — frecuencia angular, rad/sec

f = w/2m —técnicas (Ordinario) Frecuencia, 1/sec

T =1/f — periodo, sec

PIPING AND EQUIPMENT
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PASS/START-PROF | Dindmico: Analisis modal

Sistema con 2 0 mas masas MX + Cx + Kx = F(t)
M — Matriz de masa del sistema de tuberias
) . C — Matriz de amortiguacion del sistema de tuberias
L@_@ UL E)Z ﬂg K — Matriz de rigidez del sistema de tuberias
F(t) — Vector de fuerza externa en funcion del tiempo
x = x(t) — Vector de desplazamiento en funcion del tiempo
k, x = x(t) — Vector de velocidad en funcion del tiempo
X = ¥(t) — Vector de aceleracion en funcion del tiempo

&@)M oy oy v =™ 0]

0 m,
_ kit ky —ky
ky K_[ e kz]
— f1(t)]
FO=15 0
_[*1
G{PASS T A Eorme x= ]
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PASS/START-PROF | Dindmico: Analisis Modal

(K—Mw?)x =0

Primer Modo Segundo Modo
_[my O [k1+k2 —kzl X11 _ ,0.618 X1 _ 4 —1.618
- [ 0 mz] K= —k; lle N A[ 1 ] l752] [ 1 ]
_m 0 _[2k =k
a [0 m K= Lk k | @
5 i
d t[—ma) + 2k —k —0
¢ —k —mw? + k. k,

Frecuencias naturales

wq, = 0.618,/k/m Gn)
w, = 1.618,/k/m

/PAss
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PASS/START-PROF | Dindmico: Analisis Modal

Formas Modales siempre ortogonales entre si Primer modo Segundo modo
P[] - AR I F R

A —amplitud (desconocida)

PIPING AND EQUIPMENT
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PASS/START-PROF | Dindmico: Analisis Modal

Para ejecutar el analisis modal, abra cualquier modelo de tuberias y active la casilla de verificacion "Dinamico" en el editor de
modo de operacion. Debe elegir el modo de funcionamiento para el que desea ejecutar el analisis dinamico. Después de ese

analisis de ejecucion como suele hacer para el analisis estatico:

£\, Smart Operation Made Editar X
|# High temperature | Cold State |Seismic |'Wind |Snow/Ice Use Load Factors | Dynamic |Friction Multiplier | Weight Multiplier  Snubbers Active | Mode Type |Stress Range Between I-
1 -
2 Discharge O O O O 1.00 1.00 SUS | 2-1A ~
3 Empty O O 0O O O 1.00 1.00 SUS |v 1A v
£ >

| 0K | | Cancel | | Help |

Ademas, puede especificar las propiedades de analisis dindmico en la configuracion del proyecto:

iy Project Settings... - Example5 Pump.ctp bt

General |Additional [Seismic [Wind, Snow, lce [Other Dynamic

The number of required lowest frequendies 10

Accuracy of Eigensolution le-010

Maximum iterations 1000
PIPING AND EQUIPMENT Friction Coefficient For Dynamic Analysis 0 1fmm
ANALYSIS & SIZING SUITE

Cut-off Frequency 100

Parameter that controls the convergence speed

of the algorithm



PASS/START-PROF | Dindmico: Analisis Modal

Distribucion automatica de masas. Los nodos invisibles adicionales se

iy Project Settings... - TEST2.ctp x
agregan automaticamente dependiendo Geneiall| Additional |Seismic.|iNindySnow,Ice, [Other Dymamic |
915 kg

de |la frecuencia corte especificada por
. The number of required lowest frequencies 14
el usuario. El Valor recomendado The number of largest resonance frequency 14
es 33 HZ o) 'IOO HZ Accuracy of Eigensolution 1le-010
T +|EI Maximum iterations 1000
=0-5\/:— Friction Coefficent For Dynamic Analysi ]
2f |m riction Coefficent For Dynamic Analysis 1jmm
Cut-off Frequency 33
RS
\
\

f - esla primera frecuencia natural para una tuberia
simplemente compatible. El valor minimo <¥e masa L
; 63'°9hg requerido se puede determinar a partir de eS\ta ecuacion

” (2 masas por longitud)
IS LA A ok /L n |EI ™ o[BI
= ] f=55 = —> L=05 3

(J::PASS Distribucién automatica de masas. Los nodos invisibles adicionales se agregan
PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE oo .

automaticamente dependiendo del corte




PASS/START-PROF | Dindmico: Analisis Modal

La masa distribuida en los elementos de una tuberia se calcula como suma de tuberia, aislamiento, fluido y

pesos adicionales. Se ignoran las cargas no ponderadas y adicionales basadas en la fuerza

[ Pipe Properties X # Pipe Properties %
FIE 108 [ Pipe i Buried Pipe 108 [] Pipe is Bured
LSRR c D1 200: NPS 8: SCH 40 ASME B36.10M-2018 Name Pipe DN 200: NPS 8; SCH 40 ASME B36.10M-2013
 Main |Additional 'Adllitional ]
projections < Weld Quality Factors
Projections ) )
Pipe Length o Weld Joint Efficiency Factor, E 1
DX 0 m
oY 10 - [] High Pressure
Coefficiert y 04
Dz 0 m
Properties
Outer Diameter | | 2191 mm
Wall Thickness 3.18 mm
Mill Tolerance 125 % Additional Weight Load for All Operation Modes
Comosion Allowance 1 mm Uniform Weight ll@m
faad A106B s Additional Mon-weight Load for All Operation Modes
Manufacturing Technology Seamless - X kgf/m Y kgf/m Z kgi/m
Forces 0 0 0
Pressure ! Rk Additional Loads for Current Mode
Temperature 100 T #  |Mame |qu, kgf/m |qu, kgf/m | uFz, kgf/m
Uniform Weight
Auto Pipe Weight [ Auto Weight Insulation
Fipe 4246 kaf/m
Insulation 9.2 0
Fluid 3228 kgf/m
Fuid Densiy 000 kom3d
PIPING AND EQUIPMENT
< > QK Cancel Help
‘JFASS ANALYSIS & SIZING SUITE [Fon] [omed] [TheeT] | ok | [cancel | [ ep |



PASS/START-PROF | Dindmico: Analisis Modal

Para sistemas con n grados de libertad (DOF siglas en Inglés), podemos encontrar n frecuencias naturales y
formas de modo n. El sistema de tuberias real tiene un numero DOF infinito, pero lo modelamos utilizando el

numero finito de grados de libertad, DOF, para simplificar |la tarea
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PASS/START-PROF | Dindmico: Analisis Modal

La Tee se modela con 10 4 masas dependiendo de

Los dobleces se modela con 2 0 3 masas
dependiendo de la longitud del arco de doblez. Las las longitudes del cabezal y el ramal

curvas de grandes radios puede tener masas >3

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PAss
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PASS/START-PROF | Dindmico: Analisis Modal

Las valvulas y las bridas se modelan con 10 2 masas Se puede agregar masa concentrada adicional
dependiendo de la longitud como carga de peso en el nodo
T ..,.dmg
x [F Node Properties >
MNode 10 I:IDName
Description

[] Base Node of Segment
X: |75 m y: 42438 m g m

Additional Weight Loads for All Operating Modes

Weight kaf MX Nm MY Nm
100 0 0
Mon-weight Force Loads for All Operating Modes

K kgf Y kof Z kof
1] 0 1]

MX N-m MY N-m MZ N-m
0 0 0

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE



PASS/START-PROF | Dindmico: Analisis Modal

A mayor frecuencia de corte, los resultados seran mas precisos y el proceso mas lento

1

75 10ka

5 Project Settings... - Example]+Vessel+Pump.ctp

 General |Additienal [Seismic |Wind, Snow, Ice |Other Dynamic |

The number of required lowest frequendes 10

The number of largest resonance frequency 1

Accuracy of Eigensolution le-010

Maximum iterations 1000

Friction Coefficient For Dynamic Analysis £l 1mm

Gt

Input

V'3 Frequencies/Periods (3|

Frequency Number | Angular frequency, rad/s ‘ Technical frequency (Hz, 1/sec) | Period (sec)

1

W m = e wn ps w a

=

113.109459
131.605621
203.634567
225.810043
313.478729
355.759949
383.256012
690.079956
856.000977
1018131042

18.001929 0.055350
20945685 0.047743
32.409448 0.030855
35.938785 0.027825
46.891689 0.020043
56.620954 0.017661
60.997089 0.016394
109.829636 0.009105
136.236787 0.007340
162.040588 0.006171

11674 kg

%7 Project Settings... - Example]+Vessel+Pump.ctp

- General |Additional Seismic |Wind, Snow, lce | Other Dynamic |

The number of required lowest frequencies 10

The number of largest resonance frequency 1

Accuracy of Eigensolution 1e-010

Maximum iterations 1000

Friction Coefficient For Dynamic Analysis 0 1mm

Cut-off Frequency

Input | & Frequencies/Periods (J
Frequency Number | Angular frequency, rad/s | Technical frequency (Hz, 1/sec) | Peried (sec)
1 111040870 17.672719 0.056584
2 131.380112 20.909794 0.047824
3 206.606125 32.882386 0.030411
4 234484634 37.319389 0.026796
5 314930725 50.122782 0.019851
6 363.781738 57.897662 0.017272
T 424457306 67.354478 0.014303
8 519586060 82.6946%0 0.012093
9 629.206602 100.155679 0.000984
10 762457825 121.348932 0.008241

5 Project Settings... - Examplel+Vessel+Pump.ctp

 General |Additional |Seismic |Wind, Snow, Ice |Other Dynamic |

The number of required lawest frequendies 10

The number of largest resanance frequency 1
Acauracy of Eigensolution 1e-010
Maximum iterations 1000

Friction Coeffident For Dynamic Analysis 40 1jmm
Cut-off Frequency

5] Input

[ Frequencies/Periods (3 |

Frequency Number ‘ Angular frequency, rad/s | Technical frequency (Hz, 1/sec) | Pericd (sec)

1

W | e e B W Pa

=]

109.78839% 17.473366 0.057230
131.728546 20.965249 0.047698
207.186203 32.974708 0.030326
238.056213 37.887823 0.026394
315.621979 50.232798 0.019907
366.457306 58323492 0.017146
452880798 72078218 0.013874
534.400024 85.052405 0.011757
774007290 123.201410 0.008117
B880.723694 140171529 0.007134

19



PASS/START-PROF | Dindmico: Analisis Modal

El analisis modal solo se puede aplicar para sistemas lineales. Los sistemas no lineales START-PROF los convierte en lineales.

la condicidn se toma del modo de funcionamiento como Restricciones unidireccionales o tolerancias,. Si las restricciones

monodireccionales funcionan, se sustituye por una restriccion de doble accion. Si se despega, se elimina del analisis

dindmico.

Despegue de soporte Sin soporte en
en modo de operacion modelo dindmico

95661 kg

6
478.30kg

6
PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Soporte funcionando
en modo de operacion

Restricciéon de doble accidon
en modelo dindmico

956.61ka

478.30kg

20



PASS/START-PROF | Dindmico: Analisis Modal

Las fuerzas de friccién se modelan utilizando resortes con rigidez efectivak = Ry -y~ f | Fostsetings. - Bamplel-Vesel-Pump. i

General Additional  Seismic |Wind, Snow, lce |Other~ Dynamic

R, - carga vertical en soporte en modo de operacion, u —factor de friccion

8 A The number of required lowest frequencies 10
5 The number of largest resonance frequency 1
R e/ |
Z / Accuracy of Eigensolution 1e-010
F / Maximum iterations 1000
- Friction Coeffident For Dynamic Analysis 40 1/mm
FFFFF ————— p—— , _ . . Cut-off Frequency 33
s k=R;-u-f
— >
’j\ desplazamiento
i ¥ F = R, - u—fuerza de friccion en estado de operacion
f=1/A - coeficiente de friccion, 1/mm. El valor recomendado =40 1/mm

A —amplitud aproximada de vibracion en el soporte con friccion, mm. Sif=40, entonces A=0.025 mm
Sif = 0, entonces la friccion no se considera en el analisis. Si f = 10000 1/mm, a continuacion, la friccion modelada como
restricciones casi rigidas El factor f permite "ajustar" el modelo de tuberias para recibir unos resultados que correspondan a

las mediciones de campo

PIPING AND EQUIPMENT
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PASS/START-PROF | Dindmico: Analisis Modal

El mismo coeficiente f se aplica para linealizar el efecto de friccidon en los siguientes objetos PASS/START-

PROF;
e Juntas Deslizables
e Juntas de Bola

e Junta de torsidon

SUIP-TYPE EXPANSION JOINT
Gasket
T T Flange bolts

OO [ o0 __mel i
Pipe 2 Fipe 1 slides in pipe 2
- e ——— — —
F=pA+mV F=pA+mV /
Packi Pressure + momentum I |
ba \ ol - -,
m] [ | ] ! "
: Flange bolts glE ; ge
360° R()tationk!r)

PIPING AND EQUIPMENT
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PASS/START-PROF | Dindmico: Analisis Modal

Linealizacion en la varilla de rotacion

Para resortes colgantes y soportes rigidos con una varilla giratoria, se anaden los resortes horizontales adicionales para tener

™R

en cuenta el efecto péndulo

[*F Node Object Properties x
a) 1% b) Spring Hanger
\ 1 Name
__(\/;\\ Mumber of rods 1
l‘\\ Load Range 25 s
L \\\ Allowable Load Safety Factor |1
\ Hanger Operation Load [i] kaf
N j Rz
: /":’- \\ Flexibility of one spring 0 & k -7
b A L~ & g:::;;i'of one spring 0 kgf/mm
F.=R'Sin a~R-A/L i — '
¢ ) Rod Length 3 m

- [OK ]| cancel || Hep |
PIPING AND EQUIPMENT ?
ANALYSIS & SIZING SUITE

R, - carga vertical en los soportes en modo de funcionamiento ¢
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PASS/START-PROF | Dindmico: Analisis Modal

Para evitar el riesgo de resonancia con un equipo giratorio y reducir los efectos de otras

cargas dinamicas, se recomienda que la frecuencia natural mas baja (la primera) no sea

inferior a 4-5 Hz. Ver DNVGL-RP-D101 2.2.7.1

El aumento de |la frecuencia natural generalmente requiere mas soportesy aumenta el

costo del sistema de tuberias.
Ademas, el aumento de la frecuencia natural aumenta la rigidez del sistema de tuberias

gue conduce a problemas con las expansiones térmicas, los esfuerzos de expansiony

las cargas en los soporte se incrementan.

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PAss
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PASS/START-PROF | Dindmico: Analisis Modal

El analisis modal se utiliza para calcular la frecuencia natural de los sistemas de tuberias conectados a compresores y bombas reciprocantes. El efecto

de resonancia se produce cuando la frecuencia natural del sistema de tuberias esta cerca de |la frecuencia de vibracion o pulsacion del equipo

giratorio. Para evitar el efecto de resonancia y reducir el riesgo de falla por fatiga, se recomienda asegurarse de que se cumpla el siguiente criterio:

| Resonance Transmissibility I

0.8 < fip <12
fi
Para frecuencias mas altas en el caso de equipos de alta
frecuencia, los criterios pueden ser menos conservadores
(codigo GOST 32388):
09 < Jip <11
fi

fip - frecuencia de vibracion o pulsacion del equipo #i

fj - frecuencia natural del sistema de tuberias #j

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Transmissibility

|G((0A)|

6

Envelope: 1/]1-(o _.,"ml )
6=0——»

Maximum Curve:

1NT-(0 Jo)

®,= Natural Frequency
o, = Input Frequency
Disastrous resonance when 5= 0 for o /o =1

o= 0.1(r)u

Frequency Ratio

3.0

& = Damping coefficient

25



PASS/START-PROF | Dindmico: Analisis Modal

El Energy Institute presentd el documento "Guidelines for the Avoidance of Vibration Induced Fatigue Failure in Process Pipework" T 10.3.2.1: "las

frecuencias naturales de la tuberia deberian ser fuera del + 20% de |la frecuencia de excitacion'".

API 618 6th: Las frecuencias naturales mecanicas predecibles estaran disenadas para ser separadas de las frecuencias de excitacion significantes
por al menos 20%

fip - Vibracion del equipo o frecuencia de pulsacion #i

fj - frecuencia natural del Sistema de tuberia #;

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/START-PROF | Dindmico: Analisis Modal

@ 0O m/4

k 4k K

w = k/m w = 2k/m w = 2./k/m

Para incrementar la frecuencia natural
necesitamos incrementar la rigidez del

sistema o reducir la masa

/PAss

PIPING AND EQUIPMENT
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@
@ k/4

Kk K

w=\k/m 4 =05/k/m w=05k/m

Para reducir la frecuencia natural
necesitamos reducir la rigidez o

INncrementar la masa

27



sensibilidad

PASS/START-PROF | Dinamico: Analisis Modal

Cuando un sistema es diseNado para sostener solamente el peso muertoy
la expansion térmica, usualmente tiene una flexibilidad mayor en el plano

horizontal que tal vez lleve a una sensibilidad alta para varios efectos

dindmicos.

fi=12Hz —

Soporte guia
cisterna € , ICOS +paro direccional Soporte guia

fi=995Hz )

/PAss

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/START-PROF | Dindmico: Analisis Modal

Agregar soportes en los puntos con mayores desplazamiento en la forma modal incrementa las frecuencias

naturales

fi=12Hz fi =9.95 Hz

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/START-PROF | Dindmico: Analisis Modal

La rigidez de los soportes y las boquillas afectan fuertemente a las frecuencias naturales

125 500 140 515

L._n—..-..._l_-.

DN2 232 038

ik T

1
D1 i |
—— - —] - = -—-
|||| ]51 o - Compression Mounts A Type
| [ |
" | | ¥

80 ‘ W—l_l H:l : 15 B | 10 M4 11 [T az 5 5 o0 | 0006 | 40 | 2ieazma | 3911403000
t . . — x . - 15 B | w M 12 1 | o a 0 | 125 | omoe | s5 | 21eswa | 3911203000
1 1) UG1380934 70K 007 | * ! | ! '|I ! | ! 15 B | 1w M ] 20 | 282 a3 a3 | 180 | oooe | 85 | ziesma | 3911103000
[ 130 i i | i | i | i 60 15 | 15 |13 | e 5 5 a2 s | 35 %0 | 0oos | 40 | 2s30em | 3911404000
i : ! 190 ! ! Lap ! i 15 15 | 13 M4 ) ] & a0 | e | 125 | oo | ss | 2saeem | ami1204000
! ! ! # ! | ! ! | ! 15 15 | 13 ' 14 14 o7 a3 g3 | 180 | oooe | es | 2sasem | 3911iod000
L 1 ! ! [ ! 5 30 18 Md 1 1 2 34 34 o | nodd 40 253504 | 3811405000
Oas 15 o | 18 M 3 3 23 B % | 10 | oo | s5 | 2seswa | 3oi1208000
90 15 a | 18 M 4 4 a7 ar ar | 180 | oo | 85 | 2seswa | 3si110s000
- 1 11 - T T T 1 20 25 18 ME 5 ] 7 ] 80 150 | ooez | 40 | 31esRiA | 3911406000
20 = | 18 ME 1 o 53 £S5 65 | 180 | omzz | s5 | 3iesea | 3911208000
190 740 190 380 0 25 18 ME 13 ] B4 0 70 225 | ogez | &5 | 3iesem | 3011106000
25 i | 185 | Me a a a5 100 | 100 | 250 | mods | 40 | 2s3emsa | 3@i1407000
1120 440 25 o | 185 | me i 7 |11zs | 110 | 10 | 400 | oone | ss | 2ssemma | 3mnizovooo
25 1 | 185 | me 120 | 120 |+tess | 120 | 120 | so0 | omve | es | 2sssem | 3mi1107000
1250 620 25 5 | 185 | me = 22 | 148 | 100 | 100 | 250 | cozr | 4o | 200924 | 3541408000
25 15 | 185 | e 41 £ zr4 | 110 | 110 | 400 | ooe2 | ss | 2ozmzam | 3siizoecoo
) . ) . 25 15 | 185 | me B4 g4 | 423 | 120 | 120 | 420 | ooe2 | es | 2ozm2am| 3m19108000
1 } Baseplate may also be attached in the reqgion of the casing feet. Refer to KSB if necessary. 25 20 185 | M8 13 13 &5 100 | 100 250 | oozs | a0 | zozema | 391410000
25 20 | 185 | me 24 24 | 128 | 1m0 | 110 | 3s0 | coes | ss | 2o20mm | 3011210000
25 20 | 185 | me ar a7 198 | 120 | 120 | 370 | omes | es | 2o20ma | 3911110000
25 o | 185 | me T 7 w | 10 | 100 | 280 | ooes | 40 | ziz3ma | amnistioo0
25 0 | 185 | me 13 13 72 | 110 | 110 | 300 | ooes | ss | zizama | 3sneziico0
25 30 | 185 | me 20 20 | 113 | 120 | 120 | s00 | coee | es | 21z3ama |a3o11111000
30 20 | 05 | me 20 20 112 | 150 | 150 | 3s0 | ooer | a0 | 2sasem | 3mi1s12000
= 20 | 205 | me 36 3 | 213 | 180 | 180 | ss0 | ooer | ss | ssssesa | 3mmizizooo
pA PIPING AND EQUIPMENT ) 20 | 205 | me ES s | anm 1 | 170 | eso | oosr | es | 2s3sesm | 311112000
ANALYSIS & SIZING SUITE 20 | a0 | 205 | me o | w 58 | 150 | 150 | aso | mosa | an | ateswa | 2st1a13000
Y 30 | 205 | me 17 17 112 | 180 | 180 | 400 | omssa | s5 | 3:eswa | 3911213000
= 30 | 205 | me 26 26 | 178 | 1ma | 170 | eoo | coss | es | 3teswe | 3011113000
0 a0 | 245 | me 19 memfoe | 250 | 2so | eso | oose | 40 | sozmwa | asnistscon
a0 0 | 245 | me 35 a5 | 201 | 260 | 280 | ®s0 | ooe2 | s5 | sozewa | 3ssizi4noo




PASS/START-PROF | Dindmico: Analisis Modal

Adicionar soportes en los puntos con mayores desplazamientos en la forma modal incrementa las frecuencias naturales

MNaon-standard Restraint *

Name . Sup.
Byl Precompression Spring, X | 0 N Test State Local Axes of the Ppipe =
Precompression Spring, ¥ a N Unlocked - Check Allowable Loads
Precompression Spring, 2 [u] N [ Use Gaps
Linear Restraints
Local Restraint Direction Flexibility, Rod Length,  Frict. Factor Gap +, Gap -, Allowable Load,
Axes mm/M m mm mm M
1. Spring = D +¥ = EI 0.05263157894 a 0 0 [} v}
2. Spring - O+ - El 005263157894 0 0 0 0 0
3. Spring - O « -] ooos17azisz o 0 0 0 0
Rotational Restraints
Local Restraint Direction Flexibility, Allowable Load,
Axes Around Axis =fN-m M-m

4. MNone = other - EI 0 0
5. Mone = other - EI 0 0
6. MNone < other = EI a 1]

0K | ‘ Cancel | | Help |

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/START-PROF | Dindmico: Analisis Modal

L PalLF &3 COFFEL FeOLE DYRARIL CASE & ITIAF HLSTL

Manual de verificacion de PASS/START-PROF

ML TIIFE &L FRIOULINCGIES
- &

M [ LIATINT

3 . P (Y]
THEMFSED R  IOWEI FR485HCH fRFCY

] T TAE DN R THNEY OO 0,489 F-02  0.2%345-00
2 GeTZIrd O3 f dudnial A BLuE3EF-aE A, FI0=9.

[ woueiuE pafl A, 03728

1.2 NRG2 Dynamic response of Hovgaard Bend

0.TINEF- 3 0. ¥Rsafi-Ou

| T W ELTARTY EW L [PETEEy =] -
l_—"' _ 0,20E D4 Y 0,408 03] 042478002 0.T74)%E-0

Comparison of Natural Freguency Values for Coffea Table

Prablen -
Experimental Tuba and
VYalues Crede Wright ANSYS EFIPE

Bes.[15]  Ref.[15] Raf, [L7:] Raf.[ 1g] Madal A

110 109.0 L1D.5 111.5 111,z
fioks: Cirsles represent’ 117 115.9 115.0 115.9 115.8
elements. : '
134 115.0 Li4.7 137.86 137.2
=l
214 212.5 211.7 218.0 215.E
° PALNT OF FHEQUESCILS 359 350.4 385.5 404 .2 . 404 3
wl N Y
L' FHE JJESLY FHEYULNCY LI gl

<|Ljinput [ & Frequencies/Periods (3 |

(HADF3EC) (CYLLESFIECY  [HEL)

quency (Hz, 1/cec) | Period [sec)

1 JITRIER0) L ZHERE4ER L BS0dEs0l Frequency Mumber | Angular frequency, md/c | Technical fre
2 CIBsdEsnd  SETTE4ed L 1TEREsul 1 B99.135315 111 270841
3 JSSUZNERD]  JBISNE+R2  L122TE=Vl 2 TIT.B10425 115834527
& JBTUEREY  GIGITEFEY G TO53E-02 3 &862.125488 137 211333
L] JLOEMERuN  loEREre)  hjuPEsud 4 1336 363042 213872679
B Input 7[5 Frequencies/Periods (53| 5 2541 DE2256 A0 422619
Frequency Number | angular frequency, rad/’s | Technical frequency (Hz, 1/sec) | Period (sec) N
1 179.413727 0035021
2 350.4062350 0.017931
3 512,399841 0012262
4 BO0.E73061 141.787170 0.007053
5 1023038940 162.321704 0.00E742




PASS/START-PROF | ASME B31.1-2020

Problemas en Edicion 2018

Ver articulo en blog PASS para este problema

104.8.3 StressDueto Displacement Load Ranges. The
effects of thermal expansion and other cyclic loads shall
meet the requirements of eq. (17).

iM¢

104.8.1 Stress Due to Sustained Loads. The effects of
pressure, weight, and other sustained mechanical loads
shall meet the requirements of eq. (15).

SE = ? < S.-‘l (17)
(U.5 Customary Units)
s =20 075 g S (15)
4L, z
1 &
g O Swem G _
Opm. ing Mode © Expansion Range with Mode [ Show Equations Stress Range from Operation to €
1 Operation mode’ v][1 Opemsion ode' €00 ) ][] Creep Swoss @m
z Object Start Weight+Pressure Expansion Stress Range, (kgf/sq.cm) Notes
End Stress in Hot State, (kgf/sq.cm)
““‘y]ﬂ-lsn-Wdt[x e[ S [®[se [ [ %
Forged Elbow 1 2434 | 2807 | 1179 | 24 | 1529 292820 52 15307 |292450 52
Above ground pipe . 1 848 | 1217 178 1.0 | 5037 2939.03 1.7 5048 293533 1.7
= y 5 | 840 | 1210 | M79 | 10 | 5081 20391 17 5092 | 203541 | 17
Dinpst 5[ Svem © Bbovegroundpipe | 5 | 17.13 | 110434 | 1178 | 937 11772 293038 40 11791 184317 64
. . 6 | 0 (108777 179 | 923 | 0 204751 00 0.9 185974 0.0
L - wwmm £ Show Equations Stress Range from Operation to Cold Above ground pipe . 5 4204 | 292560 14 4236 | 176851 24 2
F O s > | |1 Operation mode’ (Cold Xate) * | [ ] Creep Stress sal Force and Torsion 2 | 001 294751 00 033 176851 00 2
Object Start Weight+Pressure Expansion Stress Range, (kgf/sq.cm) Forged Elbow 1 4. 8 152.96 292820 | 52 153.07 | 292450 | 52
End | Stress in Hot State, (kgf/sq.cm) Above groundpipe . 1 | 124 321 178 03 | 11.79 | 204626 04 2250 | 294430 0.8

node 5l

sI* |sr-~wat! % [ Se] sa | %
Above ground pipe 1 2348 2348 179 20 0 § 292403 0.0
2 2348 2348 1M 20 | o 22403 00

/PAss
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https://blog.passuite.com/several-asme-b31-en-13480-issues-needed-to-know-for-pipe-stress-engineer/

PASS/START-PROF | ASME B31.1-2020

ASME B31.1-2020 tiene dos cambios importantes con respecto a la edicion 2018:
+ Cambio en las ecuaciones para calcular los esfuerzos sostenido, occasional y por expansiéon

» Todos los factores SIF y k deben ser calculados de acuerdo con ASME B31J-2017. PASS/START-PROF hace esto automaticamente, sin que usuario

intervenga 2018 2020

104.8.1 Stress Due to Sustalned Loads. The effects of
pressure, weight, and other sustained mechanical loads
shall meet the requirements of eq. (15).

Figure 104.8-1 Equations (15), (16}, and (17)

M a2 2 2 2
(15) S, = [IPDO +faFa| +\/(I;Mm) +(IoMgp) ] +(ItMtA) <

(U5 Customary Units) —  [4t, 4, | z z = <h
. N I}.?fll'l'rfA )
5= — < 103 15
1 py + = = i (15)

n

104.8.2 Stress Due to Occasional Loads. The effects of
pressure, weight, other sustained loads, and occasional (16) S, =
loads shall meet the requirements of eq. (16). The
loads described in para. 101.5 may be considered as occa-
sional loads if the time limitations of the term k are met.

2
IP:tDo +JZF¢,I +\/UiMi8)27+UoMoB]2] + (1:1‘;:5)2 < kS,

bl

(U.S. Customary Units)
BD,  075iMy . 0.75iMp
4, Z

2 -
5= ] T ey <,

< kSp, (18]

[, = sustained out-of-plane moment index. i, = axial force stress intensification factor.

In the absence of more applicable data, In the absence of more applicable data,
104.8.3 Stress Due to Displacement Load Ranges. The I, 1s taken as the greater of 0.75i, and la = 1.0 for elbows, pipe bends, and
effects of thermal expansion and other cyclic loads shall 100 (i, taken [rom ASME B31], Table miter lh'endﬁ (single, ':lﬂ‘s'lal_‘r’ Slpﬂﬂﬂdf
meet the requirements of eq. (17). 1-1). and widely spaced), and i, = §, [or |
iM¢ 1} sustained torsional moment index. In when listed) inEEEIEERIr other

SE= =% (a7 £ ' components

the absence of more applicable data, J; iy iy I, = in-plane, out-of-plane, and torsional

PIPING AND EQUIPMENT is mker:' as the greater “fl D-T_S"'rfa“d stress intensification factors, respec-
ANALYSIS & SIZING SUITE 1.00 [i, taken from ASME B31], tively, for piping component as

Table 1-1). defined by ASME B31], Table 1-1

34



PASS/START-PROF | ASME B31.1-2020

Figure C-2-7 Branch and Run SIF and k-Factor Intersection Orientations

Branch leg 3

5 \‘FP Apply branch stress ™~
intensification factors

at this point when d/D < 0.5 at this point when d/D> 0.5
2

Load-displacement element of Apply "};_ﬂ S:'resi .
negligible length defined " Interfm ication factors R
between these two ncdes R'Q'd / at this point / leg 2

Apply branch stress
intensification factors

AR

[ —

Load-displacement element of
PIPING AND EQUIPMENT Run 'eg 1 negligibla length defined
ANALYSIS & SIZING SUITE between these two nodes
\
Apply run stress Load-displacement element of
intensification factors negligible length defined 35

at this point between these two nodes



PASS/START-PROF | ASME B31G

ASME B31G Resistencia remanente en sistemas de tuberias corroidas

s E B31G.pip 13
Project tree... 3 ox o pn )
Fig. 2.1-1 Corrosion Parameters Used in Analysis Creizir=mt = o, dls  dby  dl.  dis
Longitudinal axis of pipe Deta HHUIES Pipe Wall Thickness. t == i & - =1 T
'
Object Number Design Pressure, PO 915 bffsgin | = =
Code
L
|-«—— Measured longitudinal extent of the —— = ASME B316 M
corroded area, Ly
[=- & Fipe. Above ground Fipe Material Category Plain Carbon & Low Alloy Steel, SMYS<483 MPa(70ksi), Temp<120C(250F) -
... Pipe ASME B31G.: 1
Material Yield Strength at ambient temperature, SMYS 35000 Ibf/sq.in 2 0.136 0.25
Material Ultimate Tensile Strength at ambient temperature, SMTS 45000 Ibf/sq.in 3 0.188 0.25
4| 0.261 025
; 5 | 0213 025
R 5| o8 025
Measured maximum 1 —
depth of corrosion l FEDTET R 7 0.157 0.25
e T I o
T 9| 0178 025
1 10| 0.157 025
dL1 dL2 dLl dLd dLs dLe dL7 dLg —
11 0.136 0.25
S s eeenesssscsgiecsssgescsscscsgesscsssccpesssscssssgacesssocnsa< 2]
= d6 |d? Measurements.. 2 0 o
d2 d4 ds —
- ® Pits () Thicknesses 13 0 0
1 ; 14 0 0 b
¥ Results
Metod Failure Stress, Ibf/sq.in Safe Pressure | lbf/sq.in Burst Pressure, lbf/sqin Max Allowed Defect Lengt...
Original B31G (.65dL) 31808.666 967.514 967.514 3444
L Modified B31G (.85dL) 34559.209 1052.393 1052.393 4043
Exact Trapezoid 38383.278 1182.700 1182.700 9350
Equivalent Area 42660.718 1297.597 1297.597 23.100
Effective Area 44808.076 1362912 1362912 37538
< >

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE



PASS/START-PROF | ASME B31G

Formula de Barlow para tubo sin defecto

0-021:
p =20

o, - esfuerzo permisible

P — presion subita (burst pressure)
t — espesor de pared de tubo

D — diametro exterior

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PAss




PASS/START-PROF | ASME B31G

B31G Original para longitud del defecto L < v20Dt. Defecto Parabdlico

A ' > d

A M

Ay =Lt A= EdL L -longitud del defecto
d - profundidad maxima del defecto

Of1ow=11SMYS sMys - Esfuerzo de produccion minimo especificado
M= |1+ 0.8L?
B Dt

B31G Original para longitud del defecto L > +/20Dt. Defecto Parabdlico largo

<>
-
PIPING AND EQUIPMENT

ANALYSIS & SIZING SUITE

. d

/PAss
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PASS/START-PROF | ASME B31G

meétodo 0.85dL para longitude del defecto L < v50Dt

<L .

-4 -
S e o I
D 1 A
A M

Ay =Lt A= 0.85dL 0f1ow=SMYS+10,000psi

12 2%
M= |1+ 06275— — 0.003375 [ —
Dt Dt

método 0.85dL para longitud del defecto L > V50Dt

S —

A = 0.85dL > d
Pias 0 4
G/pASS v e covenen M = 0.0327, 4 3.3 - 6

39



PASS/START-PROF | ASME B31G

PAss

Método del area efectiva

; L 5
on-flOWZt 1_A_0
D 1 A |
AgM ! ' | Case 2

Ap =Lt A = areadel dafio W%T
0710w=SMYS+10,000psi L imémo: Case 3
5 6 8 6 7 4 b

Method #5 RSTRENG Effective Area, B31G Level 2 N 7 )
N/ T

|

Calculates the corroded area A calculated numerically using the trapezoid method. All possible combinations of local metal loss A are | | | I | |
calculated, n!f2(n = 2)! iterations are required to examine all possible combinations of local metal loss with respect to surrounding | | | I I | | Cose 4
remaining material. The exact trapezoid method is just a special case of an effective method. . 00 E')D 2[’]0 250 360 350 00 1

) 8 5 6 8 6 7 4 6 9 10

I
(. o ([ T
1 |

750 100 150 200 250 300 350 400 450 500

Case 9

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/START-PROF | Objeto Junta de Bola

[ Logarithmic Scale

150 300 300 1500 2500 . . .
. . . 280 780} (1500)(2250)(3750) (8250
Permite el giro de dos tubos conectados alrededor de los 3 ejes om0 o i ot i~ Junta Deslizable / Slip Joint
8 I I SUP-TYPE EXPANSION JOINT
: 5 / / : WA&W
Gasket = i CACAL o o
+ F=pA+mY F=pAsmV
_ Pocking Pressure + momentum
H oo oo
- b . / “—ﬁlﬂi‘;
: B 10,000 | n\“ / (% Node Object Properties *
i o, o R ! 1 / i Slip Joint
; - I'||I 5{ . l / ] Name
III"q_- .-f'._l E | 1 Friction Force o kgf
' Angle Range ' I-:-:J ‘ / / / Alowable Axial Expansion 0 mm [
. i o i . [] Pressure Balanced
360° Rﬂtatwnklr) g | ! / |
> * EUOK T | Cancel || Heb
4 9/ |
] ] “ 1,000 f
% Node Object Properties > . .
I s 1 Torsion Joint
e | I
[] Mame /
4 Ld
| Friction Moment tFm Pressure MPa ) )
E Angular Gimbal... Eh:l\ 1: 0.00043 16 , / - ) 1
dlE  Angular Torsion... o - b 0.00056 25 = 5“‘: - : :
=@ | Angular Ball Jeint... o 3 0000933 5 o W, o , = 1 |
i 100 2 4 8 B 1000 2 4 & B 10,000 ‘ ) g : - e
- 45 . ; S
i 3 PRESSURE (PSIG
Allowable Rotation 15 l:l E } Iﬁi Nods Object Properties %

Tersion Expansion Joint

Help M = Mf (] Name
Friction Moment 0 kgfcm
M = JM'% + Mﬁ + Mzz Alowable Rotation 0

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/START-PROF | Objeto Junta de Bola

Base de datos de las Juntas de Bola

gl Expansion Joints

Type Rotation expansion joint

Subtype Manufacturer Code Description B‘IiI:::c:Ir r;lrc:al;r:;ael Fridii;fT;m ent, Phr‘l:sr:u.:::‘ll Fridiozgﬂz:ﬂ"ent e Ph::srsr:::la Fridioz;zrr:e”t 3
mim ksi kesi ksi
Ball expansion joint Dalian Yiduo GB/T 37261-2018 T00 0.725 2104100 0.363 1262500 0.232 970000
Ball expansion joint Dalian Yiduo GB/T 37261-2018 800 0.725 2778200 0.363 1666900 0.232 1280000
Ball expansion joint Dalian Yiduo GB/T 37261-2018 900 0.725 0 0.363 2368200 0.232 1819000
Ball expansion joint Dalian Yiduo GB/T 37261-2018 1000 0.725 0 0.363 2845200 0.232 2262000
Ball expansion joint Dalian Yiduo GB/T 37261-2018 1100 0.725 0 0.363 3607100 0.232 2770000
Ball expansion joint Dalian Yiduo GB/T 37261-2018 1200 0.725 0 0.363 4240000 0.232 3256000
Ball expansion joint HYSP HYSPAN BB-32006-08-11 15 0.734 1064.9 0 1064.9 0 0
Ball expansion joint M HYSPAMN BB-32006-08-23 15 0,143 4841 0 4841 0 0
Ball expansion joint SPAN HYSPAN BB-32006-08-24 15 0.253 484.1 0 484.1 0 0
Ball expansion joint HYSPAMN HYSPAN BB-32006-12-11 20 0.612 1604.3 0 1604.3 0 0
Ball expansion joint HYSPAMN HYSPAMN BB-32006-12-23 20 0.138 525.5 0 525.5 0 0
Ball expansion joint HYSPAN HYSPAN BB-320068-12-24 20 0.268 525.5 0 525.5 0 0
Ball expansion joint HYSPAMN HYSPAN BB-32006-16-11 25 0.734 2143.7 0 2143.7 0 0
Ball expansion joint HYSPAMN HYSPAMN BB-32006-16-23 25 0.138 553.2 0 553.2 0 0
W HWSPARN HWYSPAN BR.-3200A-1A-24 b1 n2Ra 5517 n 5517 n n s
Only first 50 rows are shown
To see other rows please use fiters Save Close

Add

Delete

Impart

Help

/PAss
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PASS/START-PROF | Objeto Snubber

Los Snubbers (amortiguadores) son empleados generalmente para reducir los desplazamientos, tensiones y cargas en soportes

ante eventos de sismo. Los Snubbers no se resisten a los desplazamientos térmicos del sistema de tuberia y no reducen la

f,.

flexibilidad de la tuberia. Pero en caso de carga ocasional rapidamente aplicada los snubbers instantaneamente forman una

restriccion practicamente rigida.

Ratract i Exiand

Insert | Tools Service  Databases  Analysis
| ¥ | InsertCap... i'u'lode'
Ty —— i
—— B | Insert Valve...
= s I . Fh' v b
— ] * Insert Elange Pair...
Snubber/Damper X =i 4 B Insert Joint
Chame ] | I Bl | Insert Ballasting...
Damper # 1 e T N — = Insert Snubber...
1 InsehsSway Brace...
[ check Alowable Loads
. = Insert Element... 4
Local Restraint Direction Flexibility, Allowable Load, and Adiusiment (Rigeng) Screw Insert Equipment 4
Axes mmkaf kaf
1. rigd two-sided - O |+ - j 0 0 Insert Bend »
Insert Tee 4
2. |rigd twa-sded - U . j ¢ v Insert Reducer 4
3. [nane = other - j 0 ) Insert Restraint 4
Insert Expansion Joint 4
Rotational restraints Incert Dizspl t 3
Local Restraint Drecton Flexibility, Allowable Load, i
Axes Around Axis oitfm tfm Insert Flaw L3
4. none - other - |- | 0 0 N S o - ) ]
A4 Smart Operation Mode Editor X
5. none - other - = | 0 1] |
s | 5 s - |# |Name |Hangel Sizing |High temperature |Cold State |Seismic |Wind |Sn0wf|ce |Dynamic |Fliction Multiplier | Weight Multiplier | Time Duration, hour |Snuhhers Active |Mode Type |Sll55 Range Between
nene T e =l V[ 1 Main Mode O O O O 1.00 100 0.00 SUs v 1-1A v
1.1 Mode 1.1 - - - - - - - - - sUs
= " e s |12 Mode12 - - - - - - - - - - sus
Mol o W m o m o m o momm el ol Mo S
PIPING AND EQUIPMENT |
ANALYSIS & SIZING SUITE |
[ oK | | Cancel | | Help |




PASS/START-PROF | Calculadora actualizada

Se adiciona la habilidad de introducir datos en cualquier unidad asi como combinar distintas unidades. Adiciona representacion en pies y pulgadas.

[ﬁi Pipe Properties

i
= 1-2 Pipe is Buried
MName

Main Additional  Seil

X | % Pipe Properties

Fi
=2 1-2 Pipe is Buried

Name

Main  Additicnal | Soil

projections =
Projections

Pipe Length

DX

o

DZ

Properties.
Outer Diameter l:l 215 mm
Wall Thickness 6

Mill Talerance 125 kS

mm

Comosion Allowance 0 mm

projections ©
Projections
Pipe Length

——

Dz

Propetties

Outer Diameter l:l 215 mm
Wall Thickness. 6 mm
Mill Tolerance 125 %

Cormosion Allowance 0 mm

[ﬁ Pipe Properties

Fipe

MName

10-3 [ ] Pipe is Buried

Main Additional

[ﬁ Pipe Properties

projections <

Projections

Pipe Length 14t 453 in | ft4n
CJPASS DX 10ft 2.00in Rin

DY 10t 2.00in R-in

oDz

X | ¥ Pipe Properties *

Fipe 1-2 [] Pipe is Buried Pipe 12 [] Pipe is Buried
Mame Mame

Main |Additional Main Additional

projections ~ projections h

Projections Projections

Pipe Length 2 in Pipe Length g i

DX o — %5

oY 0 in DY 0 in

0z 0 in 0Oz 0 in
(%' Pipe Properties ¥ | % Pipe Properties X
Pipe 12 [] Pipe is Buried Fipe 12 [] Pipe is Buried
Name Mame

Main |Additional Main |Additional

projections ~ projections <

Projections Projections

Pipe Length 1 in Pipe Length in

DX in 15 in

DY 0 in oY 0 in

0Z 0 in 0Z 0 in

YA



PASS/START-PROF | Nuevas tablas de resortes

Se pueden elegir ahora ademas los sig. fabricantes de soportes: Gradior, Pihasa, Pipe Support Systems GmbH (PSSI), Piping Technology and

Products Inc. (PT&P), Sarathi @ springs - X
Spring Standands Pihasa | i |
ANVIL
. . Carpenter & Paterson
Escriba por favor en la seccion Displacement Range Grina Power
LISEGA
- N MM 3558-62
Q&A ¢;cuales fabricantes de e o Jon Jonr] 1 [ homossss
Operation displacement, mm OST 108 762.01-80
- 0 ] 0 0 15 2005T 2412510501
resortes deberian ser 0 0 0 [0 |7 | e EE————.,
3 . o 0 0 0 0 19 z"j?rﬂ,
anadidos en proximas 25 |5 |0 |15 g2 et
5 10|20 |30 |8 ASEONGHWA Addiional

45 24 3 WITZENMANN
60 25 34 43 1]

versions de START-PROF? L2

30
40 79 103 137 189 (243 327 430 567 755 995 1339 1785
125 |25 50 75 27 37 46 65 84 1M1 147|202 (267 349 460 607 BOO 1066 1434 1912
13 30 60 90 29 39 43 69 90 18 157 (216 (284 373 480 647 863 1138 1530 2040
0 96
80
90

175 |35 103 | 42 32 RE] 126 167|229 (302 3% (521 687 917 1208 1825 2167
20 40 120 |33 44 35 T 01 132 17T 243 3200 4200 551 Y28 971 1280 1721 (2295
225 |45 135 |35 47 58 a1 107 140 (186 256 338 442 582 VA9 1025 |1350 1816 (2422
25 50 00 (150 |37 43 61 86 13 147 1% 270 (356 466 613 B09 1079 |1422 1912 2550
275 |55 1y (165 |39 52 65 90 1% 155 (206 (283 374 (489 643 849 1133|1493 2007 2677
30 60 1200 (180 |40 34 68 94 125 182 (216 297 (391 (513 674 B%0 1187 |1364 2104 2805
325 |65 130 (195 |42 57 71 92 129 170 (226 310 (409 (536 V05 931 1241|1635 2199 2932
35 70 140 (210 |44 59 74 103|136 177 (235 (324 (427 559 736 971 1295 1706 2295 3060
375 |75 150 (225 |46 62 76 107 141 184 245 (337 444 583 766 1010 1343 1777 2380 3187
40 80 1600 (240 |48 64 79 12 |147 191|255 (351 (462 606 V9V 1049 1402 1849 2486 3315
425 |85 70 (255 |50 67 a2 16 [152 (199 (265 364 (481 629 828 1082 1456 1919 2581 3442

86

a9

43 90 180 (270 |52 69 121|158 206 (275 (378 (498 B32 838 1133 1510 1991 2677 3570

B e e o o X L ¥ X I ¥ E R WX i W R W SR OS NL TR LS T N )

60 105 195 285 |53 72 125 164 214 284 391 516 &76 889 1173 1564 2061 2772 3697
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PASS/START-PROF | Base de datos de tuberia y accesorios

Se actualizaron las Base de datos para tubos, tees, codos y reducciones de acuerdo con los codigos EN: EN 10216, 10217, 10253

&k Pipes
p P Bends 4
Manufacturing | Manufacturing NP3, (=]
Technology Tpe Standard BAssortment | Schedule n
Type forged -
- - Type fabricated %
> E > i 10 1/8 6 :
:::: 1 4::: ::} im?;i?.?;h-&mﬂ 108 1; 6 Manufacturing Technology Standard Material Size A“.gle' .
ASME B3G19M-2018 R .
<not set> <mot set> EM 10216-1:2013 30 ] L] Manufactu ﬂng Technn‘lﬂg]l' Standard Material
<not set> <nok sete EM 10216-2:2013 40 1/8 ] —3
<not set> <not sets E: :gi:ﬁﬁ; 5D /8 5 | <notset> E;T‘gvél;i gﬂmz ~) 45213 (45 A -
P— J— BN 10216-5:2013 A0 18 5 “not set> iy 1EI253-I‘I-;QQ‘_II 43-21.3 45 21
<not sebs <ot seds EM 10217-1:2019 80 1/8 5 <not set> EM 10253_2;&[’?’ 45-21.3 45 21 welded Remove Filter 3TR2 A-T11x7,
chotses | <notsets  |on a7 22019 x5 u8 5 |<notset EN 10253-2:2008 521245 20| | elded EN 10253-2:2007 5TR2  B-T11x.
<notset> | <motset>  [EN 1021742019 85 1B 6 |<notset> e 5203 65 0| | ded N 1 002a 4 9008 STRZ  A-T111C
<not set> <noft et E: :gi:;’;gg 160 18 & [ <notset> FOCT 30753-2001 45-213 45 2 Ided OCT 108 mlq, 01-82 5TR2 B-711x10
- we A04,01- =T1x
Snotse> |<notu> |ENOITRAM e TN (g T M 73562 sa3 s || OCT 108.104.02-82 T
i Reducers
4 [ Reducers
A, Tees
Type concentric = i
Type eccentric =
Type welding M
. . . Diameter mi
Manufact Technol Standard Matenal Siz i
anurBciinng lechnalogy near stena § i Manufacturing Technology Standard Material Size L
Manufacturing Technology Standard Material Size
<not set> Remove Filter - )
- ASME B16.3-2012 <not set> Remove Filter 20-10 267
<not set> 20-10 26.7 ASME B16.9-2012
<not set> Remove Filter = 21.2-137 EM 10253-1:1999 <not set> s 19900 20-10 (267
<not set> ASME B16.9-2012 21.3-13.7 et set> EN 10253-2:2007 e e <not set> EN 1-2 20-10 267
EN 10253-1:1999 <not set> EN 10233-3:2008 20-10 26.7 Y
<not set> EM 10253-3:2008 20-10 26,7
<not set> EM 10253-2:2007 21.3-13.7 EM 10253-4:2008 w
<not set> rOCT 17378-2001 200|267 <not set> o 2-10 | 267
et EN 102 2008 ’ '3'13; <mok set> MH 4756-63 DN |%67 <not set> s 210|267
“not set> roCT 17376-2001 21313 <not set> 0CT 108318.11-82 2010 267 ot cats OCT 34 10.700-97 s 246




PASS/START-PROF | Importar desde CAESAR I

Mejora significativa de importar desde CAESAR II. Y se agrego soporte para v.8, v.9, V10, V11, vi2 de CAESAR Il. El convertidor del modelo se hizo mas

inteligente

[eard CReducer
To 6 [ igid [I5IFs & Teex Design Date -
1y | ] Expanson Jon g Herge: Tobie 5~ Linega 3 T
Ci. 00000 m ] Aesharks [T Cisplscements [ Evanded Range [ 1CoidLoad  []Hot Load Canterad
v (0000w %::::’:‘E gszﬁ; svabtie Spoce e freant .
D2 |S40.00 ien RT—— Allvsobie Load Vasalian (4] 25000
Clotiers ] riforn Loads Fid Sugmat Displscemerd Cilena
»
Ciiamster | 762 0000 [ wind #Wave Max Mlovod Toawsllinit|
r Mo, Hengers at Localion| 2
"""E"S:a‘:m Mot | - o Shoxt Renge Sprrgs
P [ Adoniable Svass Opessing Load (Totel at Los |
P
i Toi 125000 | Elastic Modubas [C] 20193 4008 (il e e
e [ Elsshic Modubs 1) 1 7772 4008 L e e | hd
Fipe e o000 Flastc Modubss (47} 1 BEIRE 4008 E‘*:“‘"“"“::' START-BROF 04182 R - (MAN-STERRED) ==
———— 0 Resiraint
Fhid Den. Elastic Modubus [H3} 20193 +008 oo Btrnt ¢ Hode lnsert  Tools Sgrvice  Analysis  Output  Window  Help - % x
. Paisson's Al |0.3000 Fiee Code:| had & 2 1 | 4900 1 Man mode” in @ 5a@+rasce.

e Pledeéned Hanger Data PRw . e b dh o inpon o B
o Rafiact T Sping Rae =
= 4 . [Einput &5
Rickract Dersty | Thearelical Cokd insallion] Load
gl - . o
el Thi
Temp 2 | 274 0000 s 1 Fioe. 473880 [ Poe i Buted
g3 Cled The. 07500 Coretert Effoit Supooit Laad: i »
L] a
Fressure 15810 0000 Insuldhien Dersty, 0.00015 B g ¥
—  Main_Additiona ;
Freczue 2 Claddng Densiy: 0.00270 1‘1
or : N »
Preszue 3 InadiTlacding Ling Number . |unasspred -] S Tiie P piciectons 5
| Priectira
Hydie Frecs Urilwgignt & Projections(a 0 mm, i mm, 54| Foe Langh 300 - *
& Diameterx T+ 752 mm X 22.231 ox o L
Fipe Materia oY o e
oz 5400 L
Pre Prepeties
Ouser Damener 52 L]
Opersting Te 3516°C Wl Tickness 2a =
& Unifarm Weis Yes, 0 mm, 07| il Toleanoe 25 : 3 ~
3 Additional | Comasion Alowance [ e 3
7 1
7 < Longitudinal 1.00 | D
Cirsumferent 1.00 -
@ Additronal Lo 0 N/mm, 0 Nfm || et
3 Forces. -
Operatrg Preanrs 5810 e ==
Temperature. 316 T -
T Preasure o P2 o
[ Caloulsie Pioe Vieight Auomatcaly
Ppe R N [ "
‘nmudstion. DIZ26A08 Nom ||
ft o N
Fuad Daraty o kg/cud om
J . *
PAss PIPING AND EQUIPMENT o
C : ’
[lPmpes iist 3 Error and warning messages

Dress I for Help M| {l 7



PASS/START-PROF | Interfaz API

La interfaz PASS/START-PROF API (application programming interface) permite que a STAtravéz de
aplicaciones en C#, Basic, etc. se pueda crear, modificar y analizar modelos usando RT-PROF y leer los
resultados del analisis.

Los plugins para Exportar a PCF, Importar desde PCF, Exportar hacia CAESAR Il, Importar desde
CAESAR I, Importar desde AVEVA, Aseguramiento Interno de Calidad del Software fueron escritos con
la ayuda de PASS/START-PROF API.

Cada empresa puede crear sus propios plugins para integracion incomparable del software

PASS/START-PROF con su propio flujo de trabajo.

« Invoque el andlisis de esfuerzos con PASS/START-PROF desde el software de modelado y transfiera
los resultados de regreso o genere reportes de acuerdo con plantillas corporativas

« Conversion de datos entre PASS/START-PROF y otro software corporativo

* Optimice el modelo de tuberia o corra secuencias complejas de analisis de esfuerzos para modelo

pa ran |et rco o Test B31.3-tst.ctp [ASME B31.3-2018] - PASS/Start-Prof 2020 v.04.85 R1 [==]=]
- File Edit View Navigation Graphics |nsert Tools Service Datsbases Analysis Output Window Help -8 x
°
Y asi otros... DEEHEB|2 3| mE = 9 ¢+ | 1. Main Mode' A TRBL s @ aE [@eal
¢ o & SEEFESF s8I B D & el h ol L | 1phor B o
Properties x| et @ = o
Start (2) - (¢~
EE & -
N 2 B
Display Name ~ No
Name [
Description [ Y]
Base Node of Se( No ™
B Main =
B Additional Weight Load fo |

@ Demo START-PROF APl.cs - Microsoft Visual Studio Tools for Applicatio..  — O

File Edit View Project Debug Tools Window Help

iﬂj 'Hﬂ o‘-ﬁﬁﬂ;‘; Lo P |k 1 @ Ec\?ﬁ

- Demo START-PROF APlL.cs

&% DemoStartApi ApiWrapper ~ | | W Create(string fileMame)

E namespace DemoStartiApi
{
class Program
{
= static void Main(string[] args)
{
try
{
// Wew file mane ctp
string fileName = "D:\‘\testDemolpi.ctp":
using (var api = ApiWrapper.Create (fileName))
{
ffCreating 2 nodes
object nodel = api.AddElement (1);
int interanlIdl = api.GetNumber (nodel);
api.SetName (nodel, 1):
object node2 = api.AddElement (1);
int interanlId2 = api.GetNumber (nodel);
api.SetName (node2, 2);

'{ Bdding the pipe object between 2 nodes
object pipe = api.AddElement (0);
api.SetBeginNode (pipe, interanlIdl);
api.SetEndNode (pipe, interanlId2);
api.SetDataReal (pipe, 128, 4):
api.SetDataReal (pipe, 129, 0):
api.SetDataReal (pipes, 130, 0):
api.SetDataReal (pipe, 4, 0.108);

Weight Lc 0 kaf
Weight M 0 kgf-cm
Weight M 0 kgf.cm

api.Finish():

B Additional non-weight loar
Load X, ke O kgf
Load ¥, ke O kgf
Load Z, ke O kgf
Moment} 0 kgf-cm
Moment 0 kgf-cm
Moment 3 0 kgf-cm

eag®® ol @y

PIPING AND EQUIPM
ANALYSIS & SIZING S

[ Pipes list [ Error and waming messages
Press Fl for Help NUM

catch (Exception ex)
{
Console.Writeline (ex.Message) ;

= class RpiWrapper: IDisposakble

{
private static object _autoServer;
private static object _document;

<

Item(s) Saved Ln 64 Col 66 Ch 66

48



PASS/START-PROF | Importar desde Excel y AutoCAD

Nuevas opciones de integracion: importar desde MS Excel

@' ™= R I Coordinate Import Examplexlsy - Microsoft Excel = O 25
“ Home Insert Page Layout Formulas Data Review Wiew Acrobat & e
= % calibi - == ;] =f  |General - | [fjConditional Formatting - S®@Insert~ E - ff
Za- B IF U- Ay = é [SERe g' % »  [gf Format as Table ~ ¥ Delete ~ :]' 2
T me A R R | WS 55 Cell Styles * [ Fomat ~ | 2 Fiter
Clipboard & Font I} Alignment = Number |} Styles Cells | Editi
F29 (= &
A B c | o E | F G | H ] J K
1 Coordinates
2 _ End Node Tee Branch Node
3 Object DN X Y z X Y z
4 |Run 600 0 0 0 ] 0 3.371
5 |Bend 600 1] 0 3.3 0 1.296 4.667
6 |Run G600 0 1.296 4.667 0 22 4.667
7 |valve 600 '] 2.5 4.667 0 3.88 4.667
2 Run 600 0 3.88 4,667 0 6.034 4,667
9 Bend 600 a 6.034 4.667 1.294 7.328 4.667
10 |Run 600 1.294 7.328 4.667 2.96 7.328 4.667
11 Tee 600 2.96 7.328 4.667 4.03 7.328 4.667 3.5 7.328 5.2
12 |Run 600 4.03 7.328 4.667 5.706 7.328 4.667
13 |Bend 600 3.706 7.328 4.667 7 6.034 4.667
14 |Run 600 7 6.034 4.667 7 4 4.667
15 Valve 600 7 4 4,667 7 2.62 4,667
16 |Run G600 7 2.62 4.667 7 1.254 4.667
17 |Bend 600 7 1.294 4.667 7 0 3.373
18 Run 600 7 0 3.371 7 0 0
19 |Run 600 3.5 7.328 5.2 3.5 7.328 5.667
20 |Run 600 3.5 7.328 5.667 3.5 7.328 8.64
21 |Run 600 3.5 7.328 9 3.5 7.328 10.034
J 22 |Flange 600 3.5 7.328 9 3.5 7.328 8.64
PAss 23 |Bend 600 3.5 7.328 10.006 3.5 B.622 11.3
C 24 |Run 600 3.5 8.622 11.3 3.5 10.66 11.3
25 Reducer G600 3.3 10.66 11.3 3.3 11 11.3
26 |Run 350 3.5 11 11.3 3.5 12 11.3




PASS/START-PROF | Importar desde Excel y AutoCAD

Nuevas opciones de integracion: importar desde AutoCAD

i
Data Extraction

racts drawing dats snd me

3 data extracton table or extermad f

am DATAEXTRACTION

Fress B for more help

FAIE™ B A v Drawing1.xls [Compatibility Mode] - Microsoft Exce
Home Insert Page Layout Formulas Data Review View Acrok
MSSansSerif - 10 - = = |=| 5 Generai - [§Conditional Forma
B J U~ AA EE=E - 99-9% » [@grormatasTable-

e Sy v A EIE P - = =} Cell Styles ~

Font . Alignment Number s Styles
D18 - I
A, B C D E F G H

Number Name End X EndY End?Z Start Stant 'y Start £
Line "19573.259"1 7695 4140 000 14575 7693305 475 D000
Line "28768.640 4562.376 "0.000 19573.259 17695 414 0.000
Line "39113.443"13101.348 '0.000 "28768.640 4562.376 "0.000
Line '6879.636 "14599.413'0.000 "8612.582 9256.314 "0.000
Line B879.636 14533 4130000 5879636 "4599.413"0.000
Line " 4575.769"9905.475 "0.000 '5879.636 14599.413'0.000

— | | | o —

PAsS



PASS/START-PROF | Caracteristicas

iSuscribase a nuestro canal en
YouTube!

Encontrara muchos videos de
entrenamiento en
PASS/START-PROF:

www.youtube.com/passuite

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PAss

SUBSCRIBED [
716 subscribers N

HOME VIDEOS PLAYLISTS CHANNELS DISCUSSION ABOUT Q

Uploads PLAY ALL = SORTBY

ViPASS
2 srant ok

Pipe Stess Andlysis Software \ PASS/HYDROSYSTEM
Overview Webinar

P

sﬁ‘iwz?m verview B -PROF
Overview Wabinar:

s o st se sy g

PASS/EQUIP Nozzie-FEM
Overview Webinar
FowerfUl software for
nozzig-to-shall junctions
analysis

Foveane for
Vaszals

How 16 Import Piging Model from

CADWorxto START-PROF

Method 1: Using FCF lile 1
K soass E3

PASS/HYDROSYSTEM
Overview Webinar....

L]

PASS/Equip Nozzle-FEM How to Import piping model
Overview Webinar. Powerful... from CADWorx to START-...

135 views - 2 months age

PASS/START-PROF Overview
Webinar: Your software for...

How to Import piping model
from CADWorx to START-...

PASS/EQUIP Qverview
Webinar: Comprehensive...

124 views + 4 days ago 334 views + 2 months ago 193 views - 2 months ago 119 views - 2 months ago 239 views - 3 months age

PASS/START-PROF
Cvarview Waobinar

Yaur ssfware for fast and easy pips
strecs analyss

3:48

PASS/START-PROF was used Beijing Universal Amusement PASS/START-PROF Overview

T

17 How to calculate the gas
liquid liquid flow in...

eass EER)

18 How to calculate the
‘slurry’ flow in Hydrosystem

New START-PROF option:

for 2022 Winter Olympic... Park Buried Hot Water Pipin... Webinar: Your software for... Import from Autodesk Revit

261 views - 4 months ago 196 views = 5 months ago 370 views + 6 months ago 111 views + 9 months ago 134 views - 9 months ago

How to run PASS/START

162 views + 4 months ago

<l e
; @D

Pipe Stress Analysis From
Water Hammer Loads

CAESAR Il Convergence Big Piping Model Analysis
Issue (2019 training) Piping... Tutorial with PASS/START-...

Creating a Simple Piping
Model Tutorial in START-...

How to import PCF file to
START PROF PROF Trial

365 views - 1 year ago 1.3K views + 1 year ago 2.2K views » 1 year ago 1K views - 1 year ago 5K views - 1 year ago 1.4K views » 1 year ago

Plostic Piping Skoss Analysis
2T HOPE, PP. PB, PVDF. PVC
Wilh PASS/START-PROF Software

L=~ PASS  puriad Piping Analysis with

\‘. | » . . e PASS,/Start-Prof Software
= \i

Buried Piping/Pipelines
Stress Analysis with...

VIPASS
[t

Part 2. Method of Analysis

PASS

GRP / GRE / FRP Piping
Stress Analysis Tutorial usi...

Two-way integration between 16 Interface between

HDPE Piping Stress Analysis
PASS/Start-Prof Pipe Stress... Hydrosystem and START-...

Tutorial With PASS/START-...

HDPE Piping Stress Analysis
With PASS/START-PROF...
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PASS/START-PROF | Recursos

iSuscribase a nuestros medios sociales y aprenda mas!

e Sitio Web: www.passuite.com

e Canal YouTube: www.youtube.com/passuite

« LinkedIn: www.linkedin.com/company/passuite/

e Facebook: www.facebook.com/PASSuite

o Twitter: twitter.com/passuitecom

e Mas de 50 articulos acerca de analisis de esfuerzos en tuberias y caracteristicas de
PASS/START-PROF https://whatispiping.com/category/start-prof

/PAss

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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http://www.passuite.com/
http://www.youtube.com/passuite
https://www.linkedin.com/company/passuite/
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https://whatispiping.com/category/start-prof

P: +7 495 225 94 34

C- +7 495 268 50 65 Descargue licencia de evaluacion, Trial,

E: sales@passuite.com de 30-dias:
W: www.passuite.com Www.passuite.com/trial

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE




P: +7 495 225 94 34
F: +7 495 368 50 65

E: sales@passuite.com
W: www.passuite.com

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

Thank YOU!
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