Lo nuevo en la version 4.84

Pipe Stress Analysis And Sizing




PASS / Start-Prof | Proxima Version 4.84

Ha pasado aproximadamente un ano desde nuestra
Ultima version del software PASS / START-PROF

Nosotros trabajamos duro durante este tiempo

Mire qué hemos preparado para nuestros clientes

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE



PASS / Start-Prof | Interfaces Externas

 Se agregod Exportacion e importacion desde AVEVA E3D version 3.1
 Se agregod Exportacion e importacion desde AVEVA MARINE version 12.1SP4 and 12.1SP5
« |Implementacion de soporte para AVEVA MDS

Se agrego la Importacion desde Autodesk REVIT a START-PROF
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PASS / Start-Prof | Actualizaciones de Cédigos

* Se actualizd el Cédigo ASME B31.9-2017 conforme al Building Services Piping (EE. UU.)
« Se actualizd el Codigo ASME B31.4-2019 Sistemas de transporte por tuberia para liquidos y

lodos (EE. UU.)

 Se actualizd la base de datos de la ISO 14692-2017. Tuberias de plastico reforzado con fibra de

vidrio (GRP)

Material: Wavistrong 53 Class: FRP

= Databaze can only be edited if database files are open for editing and f stress
unitz are set as MPa ffor ASME - ksi)

Ea,

9765
9135
9161
9240

7560
7140

; . . qs qs
40 325 0 0 62.5 125 80 64
&0 32.5 0 0 62.5 125 80 64
65 32.5 0 0 62.5 125 a0 64
a0 28.3 0 0 56.3 1as 72 57.6
a5 26 0 0 50 100 B4 51.2
100 25 0 0 43 96 61.6 49,3
110 229 0 0 441 281 56.4 451
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19475 10923 | 0.00002 0.65 0.054
18430 |10350 | 0.00002 0.65 0.063
18091 | 10149 | 0.00002 0.65 0.065

0.00002 0.65 0.078

0.00002 0.65 0.092
————————— - - - - [p Iy

Ag skall be used to scale the long term envelopes to the design envelopes at design lives other than
20 years, Agahall be defined by Formuly {1):
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where

t s the Ume expressed inh /

Ges 1 the gradient of regression line at xx “C;

Ay shall mot be greater than 1.0,

O e
3 WeZd(As Z)dua pets
3 ReAgdsspan
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5 R e ok

A2 Formulae for Ay
When determiting Ay, the foliowing formmise may be used in Hew of the gragh,

f-—— (A1)
T iy ek 190 908 000

The cyclic Jong term stremgth factor, i, is defined as the ratio of the projected stress values at 100 000 &
[static loading) and 150 000 000 cyches (cyclic onding) respectively. These values shall be determined
from regression analyss as deflned in the ASTM D2992-96, Procedures A (cydic) and B {static). In case
no tent data Ix avadlable, feshall be 4.0,

When R > 0,4:
-l'l:.- l'”(
=3 "
TUU0BL, eg{150% 10°) - log(? 000]

Jlog(N)

[ -7, 1R ey
=1 =TAN | (— i )| tiog(7 000)
l 0.6/,  log(150%10%) = log(7 000)
When R.<04:
Ay Ly - Rog(N)
fo log{150 % 10%) - log(7 000) &
1-f 1og(7 000) 3

1 -{—N )

fo  log(150 %10% )= log(7 000)

Ay shall be greater than or equal to 1/ Ay shall be 1,0 if the calcalated value is between 09 and 10. AL
7 000 cycles ur leas, Ay ahall be 1,0, The minimum value for A5 shall be 0,25




PASS / Start-Prof | Actualizaciones de Cédigos

Las tensiones de flexion del anillo se calculan utilizando el método de elemento finito
con no linealidad geomeétrica y se considera el efecto de rigidez por la presion.

7.8 Allowable stresses

The sum of the hoop stresses shall be defined by the following formulae:
Thsum = Thp * Thu (10) , b
// / // / /V // // // / // /’ // // / / // ’
PxD .
Uhp _ rmin (11)
ZXEr,min
/ [—
Ay . _ramin (12)

Opy = e X Dp x By, x D
rmin r,min

w
P is the internal pressure, expressed in MPa;
L mim is the minimum reinforced pipe wall thickness, expressed in mm;
Demin is the mean diameter of the minimum reinforced pipe wall, expressed in mm;
L is the internal liner thickness of the pipe wall, expressed in mm;
re is the rerounding coefficient, for P= 3 thenr.=1-P/3,for P> 3thenr.=0;
Dy is the shape factor, see AWWA Manual M45 (second edition), Table 1;

Ay/Demin is the predicted vertical pipe deflection [see Formula (9)];

Eny is the hoop bending modulus, expressed in MPa.
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PASS / Start-Prof | Codigos nuevos

« ASME B31.12-2014 Tuberias y tuberias de hidrogeno (EE. UU.)

« BS PD 8010-1: 2015 Sistemas de tuberias - Parte 1. Tuberias de acero en tierra (Reino Unido)

« BS PD 8010-2: 2015 Sistemas de tuberias - Parte 2: tuberias submarinas (Reino Unido)

« CSA Z662 + Ch.11 Sistemas de oleoductos y gasoductos (Canada)

« GOST R 55989-2014 Tuberias de transmision de gas y petrdleo para presiones mayores a 10 MPa

« GOST R 55990-2014 Tuberias de campo (Rusia)

« SP 2841325800.2016 Tuberias de campo (Rusia)

 SP 33.13330.2012 Tuberias de acero (Rusia)

 Se crearon bases de datos individuales y se incluyeron las propiedades de Material para todos los codigos

Materials - * 4 maenals = %
Seiect Natenad ST
Select Material | Shew | : 2 5 : -
Show Co A e e = B Materink CSA 2245 Grade 241 Class: Carbon or Low ABoy Steel X
Code RD 10-245-58 (Power piping. Russia) Manifacnmgrethod | o { Database can eoly be ecdted f catabase fhes are cpen for editing and # stress I
S [hS‘MEE:iT T21F (Fydrogen Pong snd Ppeles ' || Coo Yo | Lo | L5 2 et 29 MPa for ASNE - h3) =
anLraciunng metho ASME B3 'IZF‘L drog F‘ d Pipeli -C Mews (CSA 2285 Grade 306 » Dot
ASME B 3:201 F‘ USA) = ‘ ‘ g i
Material rocess plplng. Expont
ASME B314.2019 {Pipeline Transportation Systems ‘ Doty Ger< ham3
ASME B31.5-2016 {Refrigeration Piping and Heat e,
ﬁSME EI3‘I 8—2013 Gas Transrnlsmn USﬁ} !

EN 13430—21]1?KEN 1941 ZD‘IB{Metalllc Industrial -
GB 50251-2015 (Gas Pipeline, China) ., S
GB 50253-2014 (Cil Pipeline, China)
GB 50316-2008 (Metalic Industrial Piping, China) ‘_ Delete
GB/T 20801-2006 (Process Piping. China)
GOST 32388-2013 (Process piping, Russia)
GOST 34233.1-2017 (Steel vessels) 2070000 12«00 03
GOST R 55556-2013 (District heating piping system '2 : 2070000 112 04 —
150 146592 (GRP plplng systems Intemational) Lo mtnerd ‘ Pk
: E. FP. 23376836 2070000  (1.12e.008 03 v
RTM 28.001-94 (Process piping, Russia) Saee oK | Cancel Heky

SNiP, 5P, GOST (Gas & oil transmission piping systd
ST 91579448-01.1-2013 (GRP piping syst




PASS/Start-Prof | Cédigos nuevos

EN 13941-2019 Tuberias de calefaccion urbana. Diseno e instalacion de sistemas de
tuberia simple y doble con aislamiento térmico para redes de agua caliente

dlrectamente enterradas. .
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PASS/Start-Prof | Cédigos nuevos

Calcula y verifica esfuerzos en aislamiento de Poliuretano (EN 13941 7.3.1, 7.3.2, EN 253). Y

verifica los esfuerzos a partir de cargas por vehiculos en la superficie.
mﬂindow Help

G l_ﬂs.uIaT:ion Stress ’ I
Do Seismic Stress (Aboveground)

Load and Displacement in Restraints
44 Restraint Loads
4 Mozzle and Equipment Loads
A Displacements
iz Expansion Joint Deformations
B4 Iternal Forces & Moments
?=  Selected Springs
2L Selected Constant Effort Springs
@ Buckling Check of Pipe Wall
¥ Flange Leakage Check
Output 3D View Ctrl+H
| Error & Warning Messages

.I a{_l_ *I .__I_ ) | _IV_NV;,"VI_,' 1_
£ ! . |




PASS/Start-Prof | Cédigos nuevos

« START-PROF tiene todo lo necesario para analisis de redes de calefaccion urbanay

es ampliamente utilizado desde 1998.

« Analisis de Pre-Calentamiento

« Anadlisis de Compensadores de uso simple + base de datos + 5
27 ’/”/////////////// /// ///’%//

calculo de distancia

%

Z/J
) Single use Compensator Type L %) Single use Compensator Type 2

' Project Settings... - START1 X

Spring and Constant Force Hanger and Support Selection
Spring and Constant Force Selection

Don't perform v

Spedial Analysis: Single Use Compensator \Pre-heating
Analysis Mode Pre-heating

__

Pre-heating Temperature

) Simgle wse Compensator Type 3

|

| ) Tbodetalt O .
Progect tree... 0 X

Coun 25-05-3020

Ctject Number
Cade
GOST 55596-2013 Dshrict heating pipng systens Russa)

=@ Ppe. Above ground
@ Wal thokness analyss,: 0
v Chabiity anplyes,: 0
i Spen length analyss. 10

aae Stabity snalyss.: 0

P Ppe clongation: O

© 1nadaton strength: 0

#% Longradun bend stablty: 0

@B Ppe streng® agurat surface load: O
& Tl Mexbie ppes

1 Exparsan joint

<4 Sngle Usz, Anelysss of Lmax and kocking terpersture: 0
2" Loy, 20, Uehaped ppe oops. Abave-ground o trenched ratall

N Lshagmd: O

J idepen

g 2ahaped rorpacalel 0

JL U-ghaped: O

JY, U-shaped exasmal O

W Ushaped ntema: O
8N, L=y 2+, Urgheped ppe bops, Above-ground and rench nstall
=1 " L, 2o, Usshaped ppe oops, Sured

N Lshaged: 0

I Teheped paraiedi 0

J Tahapecranparalel 0

I\ Ustaped regular: 0
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by o, .~ -
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Fye | Pt Weght | lnsuiation
Agim O kfm 0
Fmiston Type  Foared pohsetore
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PASS/Start-Prof | Cédigos nuevos

« Agregada base de datos de tamanos y espesor de camisa de tuberia pre-aislada de poliuretano
LOGSTOR, POWERPIPE, +GF+ URECON, para redes urbanas de refrigeracion y calefaccion
 Ahora se permite agregar cojines de expansion en tuberias verticales

& ‘GRUMLcta [GOST A 38585- 2013] - PASStan-Prof 2318+ 54,84 K1 - {GRUN.ctp] TSNE |
Ui B En Miew Bvigation Geaphics Inset Tools Sarvice Dgtabezes Anabus Outpit  Window Mg - % x
QFd@ 33 BE B KL a0 1 W A%, BLae-Aan@l+race.

o s EREEEcBe@H . T rAGALL rBR X,

Fropertes U Rtubeoeall (B leput O CEpS

Pos 212 - '{ e

i = L5F pipe Properties x &

B Main e n i s s Buted -
' -
Fiwre 3

bty A. | Soit "
Irput Type  Projections Propetes 48

{8 Promctican/a Om Om, 1.3 m Cutor Canng Duamwter ! e 3

B Dlemeterx T 630 mwm X 10 mn Canrg Wal Trachrss 10 L g -
Fpe Matersd 20
Mill Teleranes. 0 mm X
Comosien Ak 0 mm Tonsder Sof Mowements o 8t r
Pressure, MP, 1,6 MPs et Node 2 o
Teit Pressore, 2 MPa B
Termperatios, 180°C Dot aa the poe s 11 - =

B Uodorm Wes No, 0153 /m, b >

B Additioned .
Weid Qualty 1.00 s
Vel Quabty 080 £ Mot (12) >
Weld Qualty 050 =

8 s Destrto the Poe Aes & L » -
Outer Casing 800 mrem -

. . -
Caming thickr 10 mm -
B Degthm  15mOm
c ol &
enudes seil No o h
Pw Laying T Open Tranch Foe Loy Opon
Bkl Sa € 0) Backtl 5ol Tyve 0 ay
Foundaton S 01 Foundation 58 Type o % -
Imulstion tygp Polyurethans fod .
iraulaticn adk 067 "“‘“":f‘“" = "
Cusheon pres Cushions shsent =
. W daion acheson fector DET

Error and maming mesages Canren Fressrce Yeu N .
Type Naddwviw Feip
Notes Noded  [W305) Tpyfanpeeas nogsestscton nag onspol (Fefouss cotromme) < 1. Mam mode’ ? o™ Canesl e
Notes Noded  (WI05) TpySongoens nogssmserca nag onepoi (Pabouse cocromee) - | Test mode g E— —

PUR Insulation Jacket Properties

Codes Type
MOCT 30732-2006 ch Series 1 Ch
Chinese Mational Standard Iﬂ‘ Series 2 Iﬂ‘
LOGSTOR Series 3
PONERPE
+5F+ Urecon
Delete
Diameter And Thickness of the Jacket
Type |Do,mm|Dn,mm|Dj,mm|Th,mm
Series 1 269 20 a0 3
-Delete
Series 1 337 25 a0 3
Series 1 424 32 110 3 Prirtt
Series 1 433 A0 110 3 Export
Series 1 60.3 50 125 3
Series 1 76.1 65 140 3
Series 1 889 a0 160 3
Series 1 1143 100 200 32
Series 1 138.7 125 225 34
Series 1 168.3 150 250 36
Save | | Close | | Help




PASS/Start-Prof | Actualizacidon de coédigos

Se actualizaron las bases de datos .
de Material
EN 13480/EN 13941. s

Se adicionan todos los materiales de
tuberia para

_ o
Show
v [ aaas

Class: Carbon or Low Alloy Steel

|EN 13480-2017/EN 13341-2019 (Metaliic Industrial Piping, Europe)

seamless
1.0345/P235GH

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)

EN 10216-1-2013, EN 10216-2-2013, EN
10216-3-2013, EN 10216-4-2013, EN
10216-5-2013, EN 10217-1-2019, EN

Data source EN 10216-2-2013
Density 7850 kg/m3
Factor A, % 23
Yield Tensile
Th, cm Stress (Rp), Strength (Rm),
ksi ksi

34.084 52.214

10217-1-2019, EN 10217-2-2019, EN
10217-3-2019, EN 10217-4-2019, EN
10217-5-2019, EN 10217-6-2019, EN
10217-7-2014, EN 10220-2002 (2007),
EN 10253-2-2007.

Se adicionan la seleccidon automatica
de propiedades de materiales
dependiendo del espesor de pared y
la opcidn propia de con o sin costura

PIPING AND EQUIPMENT

32.633 52.214

—= """ @w o "o
—_
o

ANALYSIS & SIZING SUITE

/PASS

. : : = -

Tempi’at‘”e Str:sl:l(:‘.p), Stre::rg:l(;‘.m) MELZStu:Es Exg:r;;.on pR"i‘.s"”" mi)R(Eh, 100550% h, zousgor::h 25{?& h, \L‘
ksi ksi ksi 1F 0D | “pz ksi ksi ksi

68 1] ( ] 0 0

212 28717 52.214 29887.637 6.611e-006 0.3 0 [} [} [

302 27122 52.214 20352463 6.804e-006 0.3 0 0 0 0

352 24656 52.214 28805546  6.986e-006 0.3 0 0 0 0

482 21.756 52.214 28245375 7.155¢-006 0.3 0 0 0 0

572 19.145 52.214 27671460 7.313e-006 0.3 0 0 0 0

662 17.405 52.214 27084493 7.458¢-006 0.3 0 0 0 0

752 16.244 52.214 26484181 7.502e-006 0.3 26307 20450 183565  17.695

770 16128 52.214 26362495 T.617e-006 0.3 24076 18365 16679 15.808

788 16.012 52.214 26240228 7.642e-006 0.3 21901 16534 14794 14.068

206 15.396 52.214 26117526 7.667e-006 0.3 20015 14504 12808 12473 :

524 15780 52.214 25994389 7.601e-006 0.3 18130 12763 11188 10732 Pt

242 15.664 52.214 25870527 7.714e-006 0.3 16244 11168 9572 9.282 v | Expot.

Save | | OK | | Cancel | | Help |

eater than 1




PASS/Start-Prof | Nuevas funciones

Se adiciona calculo de Temperatura Minima
de Metal en el Disenho (MDMT) de acuerdo
con ASME B31.3-2018 323.2.2 (a), (b), (d), (e), (),
(9), (h), (i), (j). Lo anterior fue Incorporado en
la base de datos de materiales.

PASS/START-PROF calcula el MDMT de
acuerdo con figura 323.2.2A y figura 323.2.2B
dependiendo de la relacion de esfuerzo
calculado si el usuario selecciona la opcion
apropiada en los "settings" del proyecto,
considerando los requerimientos de codigo

3232.2 (qg), (h), (i).

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

3 material: 4103 Class: Carbon or Low Alloy Steel

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

Data source ASME B31.3-2018 Carbon(C<0.3)
Density 7833.41302 kg/m3

Larson-Miller constant C 20

Min. Temperature

Mn Ternperature

Creep Factors Carbon, SiMn Steel

INITAS 0R 11157

] Maximum f=1.2 /

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, 5, 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

A2B5Gr. A Al34 . 1 (8b)(s7) B 45 24 150 147 142
A2B5Gr. A ABT2 A4S Koi7o0 .. 1 (57)(59)(67) B | 45 24 150 147 142
-20 45 25 15.0 150 147

Butt weld APISL A25

1 (8a)(77)

e

Delete




PASS/Start-Prof | Nuevas funciones

Tras el analisis se obtiene |la tabla del reporte.
Para cada tubo START-PROF muestra si la
prueba de impacto se reguiere o no.

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

C5an Talie AL ar Taln A LM Sar Duesignated Curwe for 3 Listed Material; see 7ol 2000

|E]nput 7[5 MDMT (3

Object

Above ground pipe |23

Above ground pipe | 6,0 Flange

Above ground pipe | 6,0 Flange

Above ground pipe | &

Above ground pipe |27

Above ground pipe

Start Thickness, cm | Material | Stress Ratio, r | Tmin, °C | MDMT, °C Output
End
node
Above ground pipe | 3,Restrained 0.600 Al106 B 0.2584 -40 -43 oK
0.600 A106E 0.395 oK
5,Bend 0.600 A106 B _-- Impact Test
0.600 A106E 0.436 -48 oK
24 0.600 A106E 0.400 -40 -48 oK
0.600 A106E 0.342
A106E 0.317
25 0.600 A106E 0.283 -40 -48 oK
0.600 A106E 0.430 oK
g9 0.600 A106 B _-- Impact Test
8 0.600 A106E 0.3 oK
m—nunnu—rwmmeh'mﬁ_‘Amwm Mmz:smmfﬂm:::‘:-mﬂ;mmwlm
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PASS/Start-Prof | Nuevas funciones

Actualizadas las las librerias de materiales,

incluyendo los factores de reduccion por

soldadura para ASME B31.3-2018.

Se adiciond calculo del esfuerzo permisible
para fluidos de servicio a alta temperatura

conforme al ASME B31.3-2018, 302.3.6 (2)

Se agrego el Apéndice V. Se agregaron

opciones de "Duracion de tiempo", "Ocasional
alternativa" al editor de modo de operacion. Se
Agrego la constante "C" de Larson-Miller en

base de datos de material del ASME B31.3

L] Input /VIB Stress G]
Operating Mode Show Equations Stres
1.1%ecc1.1" - Creep Stress
Object Start Prirnary Loads Motes
End Stress, (ksi}
node g Ak | k*Sh | %
Above ground pipe 14 5012 | 5960 @ 841

2 smart QOperation Mode Editor

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 1o Occa-
slonal Loads

(@) 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

Class: Carbon or Low Alloy Steel - X

3 Material: A106 A
™ Database can only be edited if database files are open for editing and if stress I:I
units are set as MPa for ASME - ksi)
Data source ASME B31.3-2018 CarboniC 1]
Density 7833.41303 Maximurn f=1.2
Larson-Miller constant C 20
Creep Factors Carbon, S5iMn Steel M IZI
Temperature ";l:lr::‘;a(bsl]e Str:sisl(dSy] I\-"IE(lJEdStuilf.ls Ex(p:‘a)r;:;on Poisson's .
F ksi ki ki yp | Retio®
-325 16 30 31400 5.5e-006 |0.292
-200 16 30 30800 5.79e-006 | 0.292
-130 16 30 30300 59e-006 |0.292
-50 16 EN o591 62006 | 0.292
70 16 30 29400 G.de-006 | 0.292 Print
i
100 16 30 29262 6.47e-006 |0.292
200 16 27.500 28800 6.7e-006 |0.292 v
| Save | | OK | | Cancel | | Help |

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

(-b) four times the basicallowable 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%
creep 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-
rials.

For (-b), the basic allowable stress for castings shall
also be multiplied by the casting quality factor, E. Where
the allowable stress value exceeds two-thirds of yield
strength at temperature, the allowable stress value
must be reduced as specified in para. 302.3.2(g).

(b) Test. Stresses due to test conditions are not subject
to the limitations in para. 302.3. It is not necessary to
consider other occasional loads, e.g, wind and earthquake,
as occurring concurrently with test loads.

29,2 Flange
Forged Elbow 29,2 Flange Sh, 4,684 ksi i |# |Name |Hanger Sizing |High ternperature |Cold State |Seismic |Wind |Snowf|ce |Friction Multiplier |Weight Multiplier |T|me Duration, hour |ModeType |Stress Range Between |Help |

Above ground pipe 28,2 Flange Sy, 19,616 ksi 1(0) OPE O d 1.00 1.00 000SUs  [v]1-1A v
15 i=5000 hour 11(0) occll - - - - - - - 0CC Std

Above ground pipe w sarf|c=20 &2 Jocc @ [ [ | [ [ | 10
16 Te, 481.384305068139 °C 3(1)  Test mode

Weldolet (branch welded-on fitting) 16 502, 5.960 ksi
Above ground pipe 16 min(45h,0.8*0.95y,502), 5.960 ksi
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3 Material: 4106 A Class: Carbon or Low Alloy Steel - *

Se agregé el Ca,lCU|O aUtométiCO de faCtor de USO Database can only be edited f database files are open for editing and i stress III
units are set as MPa for ASME - ksi)

de ruptura por fluencia de acuerdo con ASME e s
B31.3-2018 Apéndice V (V303.1-V303.3) o o g D

Creep Factors Carbon, SiMn Steel - D

Temperature Allowable Yield Elastic | Expansion Poisson's 6
Stress (5), | Stress (Sy), Modulus Coeff. X
£ ksi ksi ksi e | Retie®)
-325 16 30 31400 5.5e-006 | 0.292
V303.2 Determine Creep-Rupture Usage Factor 0 e » w0 |579-006 029
. . " - -150 16 30 30300 5.9e-006 | 0.292
The usage factor, u,isthe smnmatlﬂn of mdlﬂdlual usage % B O o1 62e005 0292
factors, §; /t, for all service conditions considered in 7 16 10 20400 64e-006  0.202 -~
1l
para. V303.1l. See eq. [1.}4:] 100 16 30 29262 6.47e-006 | 0.292
(v4) V303.3 Evaluation 200 16 27500 (28300  67e-006 0292 v
u= E (t/t:)
1o Save || 0K | | Cancel || Help |

The calculated value of 1 indicates the nominal amount

where of creep-rupture life expended during the service life of
i = asasubscript, 1forthe prevalent operatingcondi- the piping system. If u < 1.0, the usage factor is acceptable
tion; i = 2, 3, etc, for each of the other service incuding excursions. If u > 1.0, the designer shall either
conditions considered increase the design conditions (selecting piping system

t; = total duration, h, associated with any service componentsofahigher allowable working pressure ifnec-
condition, I, at pressure, P;, and temperature, T; essary) or reduce the number and/or severity of excur-
t; = as defined in para. V303.1.4 sions until the usage factor is acceptable.

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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—

Project trew—.

Se agrego el calculo de espesor de P
pared del tubo y dobleces para todos ="

BN 13541-2015 Destrict heating ppng systeme ~

los nuevos codigos como e

W Wal thickress snalyss.; 1

1SO 14692-2017, EN 13941, ASME R —

BB Forged concentne reducer. Wil thick,

B31.12, BS PD 8010, CSA Z662, e
GOST R 55989, GOST R 55990,
SP 284.1325800.2016, SP 33.13330.2012. R

Natadal 1 DMEF2I5GH - B i o

Y por supuesto, todos los espesores = —— oo

Openatrg Tengerdture

de pared de accesorios y tuberia son Otwarstons % g | Oims i

1®) YWl Thickness S W00E
wE s Buﬂ.ﬂv.u Peamoaoo. men! Comomon Alowance

revisados automaticamente antes de e

LAV MI.]M Mydrogen Ppeines (LSA) 5
ASME D11 3-2018 Process Pong (Usa) o
ASNE 81142019 Posine Transporiation Syst

cada corrida del analisis de esfuerzos o

ASVE B11.9-20 14 Bukding Services Pong (LSS

Factor €

‘BS PO 5030-1, 22015 Steed pigeines on Landic

de acuerdo con el coédigo E R T

SOUT 5%6-2014 Mm".’rv\a
SEN 134802017 Me ta g

seleccionado S:‘“"’ﬁrw

/
GQsT ) 73"\)1 Frocess pong Russs)

GOST 32383-2013 Sorting out thiomesses (Rue
fGosT 55963)13!15‘!1 Ct heating pipng Syste [Ty

SGOST B SS550- 2036 Gas & of brarsrsmon s
JGOSTR 5'“90?5 Wm system (R Rairg
150 14682-3:2002/Cor 112005 GRP pping Syst
250 14692-3:2017 GRP png systens (Interm

AL 10.245-08 5. | Pwer o, Barral, maed ||
[AD 10-243-59 3.2 Sower poang. Stesm and o O s
RD 10-400-01 Demicthestng pong systers £ || @) (ool Thockness,

IRTM 3800194 Process pong Fussa)
PIPING AND EQUIPMENT 1549 2.05.05-8¢ Gars & o barwviemon pew) 3

ANALYSIS & SIZING SUITE

/PASS
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Se agrega la habilidad de 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 restriccion no cumple.

% Project Settings... - START1 x

General rhdditional rSe'rsm'rc rWind, Snow, Ic;/ﬂther r[}jrnamic ]
[ ] Automatically Insert Caps in Free End Nodes

anchor Coeffident by Default ol
Mumber of Cydes EM 13941 Hanger Allowable Rotation, =
Transmission Pipelines: | 100 Spring Hanger: E
Distribution Pipelines: | 250 Rigid Hanger: 5
House connections: 1000 Constant Hanger: 0
Piping Size Spedfication AMSI -
PUR Insulation Jacket Code lLoGsToR |~

GOST 30732-200

Chinese Mational 5

POWERPIPE
+GF 4+ Urecon
HTH

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS
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« Se agrego la verificacidon automatica de deformacion de pared en el tubo conforme
al ASME B31.8-2018
® EN 1394-' ‘2019 7242 @Inpu‘c Lﬁgﬂaﬁtress u;)/ﬂtahiliqr E]

Operating Mode
1 1RPEER (0 -]
m‘ Window  Help Object Start | C1 Local Epclding in | C1Local Egclding in | C1Local Epclding in | Motes
= = = End | Hot Condition, (MPa) | Cold Condition, (MPa) | Test Condition, (MPa)
G Piping Stress node ™ icu- allow-
Insulation Stress lated able

Pt Buried pipe 1 36.09 33.88 33.88 33.88
Seismic Stress
2 12.95 33.88
Flaw Stress --
_ _ _ Bend 2
Load and Displacement in Restraints Buried pipe 5 21,44 33.88 -- 0 33.88 3
Mozzle and Equipment Loads
A Displacements e For(D,—t,)/(2t,) < 287
Expansion Joint Deformations S = 0.0016E

» For (D, —t,)/(2t,) > 28.7

lternal Forces & Moment
] ttemal Forces & Moments S.. = (0.0458 -2t /(D, —t, )+ 0.00003)E

Selected Springs
‘% Selected Constant Effort Sprin
'@ Buckling Check of Pipe Wall

Elange Leakage Check
Output 30 View Ctrl+H

& &

Error 8 Warning Messages
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Se adiciond la capacidad de calcular (operaciones basicas) en algunos campos de
entrada de datos

(™ Pipe Properties > | [* Pipe Properties >

Pi Pi
B 1-2 Pipe iz Buried i 1-2 Pipe iz Buried
MName Name
Main  Additional |Soil | Main  Additional |Soil
projections < projections
Projections. Projections
Pipe Length 1 m Pipe Length 7 m
DX m m
oY L] "m m
0z 0 m 0z m
Properties Properties
Outer Diameter |:| 219 mim Outer Diameter |:| 2159 mm
Wall Thickness 6 mrm Wall Thickness 6 mm
Mill Tolerance 125 W Mill Tolerance 125 W
Comosion Alowance 0 mm Comosion Alowance 0 mm

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS




PASS/Start-Prof | Nuevas Funciones

 Se actualizaron las bases de datos del ASME B36.10M-2018
 Se agregd mas de 140 nuevos estandares en tubos, tees, codos, y base de datos de
reducciones, incluyendo ASME B16.9 y muchos en cédigos rusos GOST, OST, RD, TU

Databases | Analysis

Output

Materials Library...
Variable Springs...
Constant Springs...
Soils...
Insulation...

Expansion Joints...

I @ W ow W

Fﬁ. Pipes...
@ Bends.
@ Tees.
(g Reducers...
‘ﬁ Flanges...
[# Gashket..

Insulation Jacket...

/PASS

PIPIN

Standard

)

& Pipes
Manufacturing | Manufacturing
Technology Type
<not set> <not set>
<not set> <not set>
<not set> <not set>
<not set> <not set>
<not set> <not set>
«not set> =not set>
<not set> <not set>
<not set> <not set>
<not set> <not set>
<not set> <not set>
<not set> <not set>
<not set> <not set>
<not set <not set>
<not set> <not set>
<not set> <not set>
<not set> <not set>
<not set> <not set>
<not set> <not set>
<not set> <not set>
<not set> <not set>
«not set> =not set>

Remowe Filter

ASME B36.10M-2018

ASME B36.19M-2004
roCT10705-80 rp. B

rocCT 10705-80%
roCT10706-76 rp. B

roCT 10706-76%

rocCT 11068-81%

rOCT 20295-85

rOCT 20295-85 Tun 2

rOCT 20295-85 Tun 3

rocCT 32528-2013

rocCT 3262-75%

rOCT 32678-2014

rocCT 550-75%

rOCT 8696-74
FOCT&731-Tdrp. B

rOCT 8731-74*
FOCT&733-74rp. B

rOCT 8733-74%

FOCT 9940-81*

rOCT 9941-81
roCT9941-81

FOCTP 53383-2009

CTO 56517011-042-2010

T¥ 13.03-011-00212 179-2003
T¥ 1301-039-00212179-2010
T¥ 1303-002-08620133-01
T¥ 1310-030-00212179-2007
T¥ 14-3-1080-81

Only first 100 rows are shown

T¥ 14-3-1128-2000
T¥ 14-3-1128-82

To see other rows please use filte

105
405
805
10

STD

X5

160

KKS

10

sTD

x5
160

105
405

Mominal
Diameter
mm

(=T ===~ T = TR <= TR -« T = - T < ST« R = (= (= R = = = (= R = = - ]

Material

Size
cm

Diameter,

cm

Thickness,

Mill-
Tolle-
rance,

cm

Weight, | Standard
kg Group

b

ANADG S oo oeanve owi e

<not set> DN & MPS 1/8 SCH 105 1.028702 0.12448 0 0o ASME
—
| & Tess
Twpe weidrg .
| | | | |
Hescet Branch ‘ Heacder Branch
| N, | Heade { |
Manufactuning Technology Stardond Matenal Size Dramnetes, | Diameter, H"?;DM bt b, TS ! n'n:ws | Schedute | Thackness, | Thicknesz
om om ‘ | om om
| | | | |
-
<not s Remoe Fiker el NF37 w3 137 15 08 1”2 174 120 0 0
<not set> ASME B16.9-2012 23937 213 137 13 us w2 ] %0 0 ¢
roCT 17376-2001 .
<ok set> OCT 108 104.04-32 213137 ) 3 15 os 172 14 100 0 0
«not sets OCT 1 104.05-82 Nn3I37 28 a7 15 os I 14 160 0 0
i OCT 108.104.06.82 2139 ' 12 / 5 )
<ot st OCT 100, 080782 AR RPN 13 13 as w2 74 x5 0 0
not set> OCT 100,104, 08-82 N3F137 P AL 17 15 08 12 14 5% ] [
<not sets OCT I 1080982 PiE NS S A 137 13 1] 12 14 105 o ]
OCT 168.104,13-82
<not se> OCT 108,104 14-22 FIESE RSP R 1?7 14 ae vz 14 20 0 0
<not yets OCT 108,104 1522 Nn317 B 37 15 ag 17 /4 0 0 )
: 4 OCT 108,104 1682 e’ = - 7 <
Dot set OCT 18.10417-02 FAERER SR ¢ 11 13 0s 1z 14 x5 o o
<N0t se1> OCT 100108 18-82 n3137 215 37 15 oe 172 /4 s 0 ¢
<Nt aets it pIERE R R A £ 137 13 ag 17! 174 0 0 [
OCT 108.104.20-82
<ot cet> OCT 10 720.01-22 N33 a3 137 13 ue vz 14 0 0 )
<ot yets OCT 108.720.00-82 n337 LB W 15 a8 12 14 0 0 °
i v OCT Ha.720.03-82 et s ~ - : ~
not et OCT 108.720.04.82 FIERER S A 137 15 0.8 12 14 4] 0 e
<not 2ee> OCT 100, 720.05-82 n3-137 213 7 1.5 08 ” 1a s 0 ¢
“not yets OCT 108.720.06.82 FIERER SR H 137 13 08 Vi 14 ] 6 o
OCT HR20.07-82
<00t set nE73 a3 .3 13 1 1z 38 18 0 ¢
<not smts NF73 21 7 5 1 2 m 160 0 0
« > 317 213 b 3 r / 0 o o
et set O LIXTH 720.05-2008 13173 3 s 5 1 1 38 120 o
<Dk st CT0 LKTH 720072008 N33 21 153 13 L 12 30 XS 8
CTO WKTH 720.08-2008 1
CTO LTI 720.08-200%
st 300 rows e show
e Tuns e SoNCTO LK 720102008 v
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Se agrego el material Polipropileno "PP-B" en |la base de datos de material. Datos
tomados desde DVS 2205, EN 1778, y DIN 8078

ey Pipe Properties
Pi
s 4142 [] Pipe is Buried
Mame
< Main |Additional |
cylinder -
Cylindrical
Length in XY plans 35 m
DZ 8.881784e{ m
Angle With X Axis 45
Angle With Y Axis 45
Properties
: . . . Outer Diamet 10
osp Project Settings... - plastic.cip > S Hiameter i
Wall Thickness 421 mm
General rAdditiﬂnaI rSeismic rWind, Snow, lce rDther rDj,rnamic l Pipe Material PE 100 -
PE 100
Date 22 Description 1 F PEG7
° orces PE 80
Piping Type: Pressure PE-RT type 1
Al - Temperature b E:ETWE 2
Stress Analysis Code: EE'g
Mp— - Test Pressure -
PIPING AND EQUIPMENT Plastic Piping Systems({HDPE, PP, PVC) PVCL type 2
ANALYSIS & SIZING SUITE e D PVDF
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Se agrego el analisis de propagacion de la onda sismica para tuberias enterradas. START-PROF

calcula el esfuerzo y tension en lineas enterradas causadas por propagacion de onda sismica y

verifica que esfuerzos y tensiones estén de acuerdo con

« ASCE 2001 Guidelines for the Design of Buried Steel Pipe (American Lifelines Alliance).
Mejorado por los autores de START-PROF, agregando el efecto cortante de onda

® GB 50032 (Ch|na) P . Wave EomprEssion BEA T TP AT

« GB 50470 (China) e

 SNiP 2.05.06-85 (Rusia)

 SP 36.13330.2012 (Rusia)

« GOST R 55989-2014 (Rusia)

« GOST R 55990-2014 (Rusia)

« SP 284.1325800.2016 (Rusia)

e SP 33.13330.2012 (Rusia) Lowe Wave

I
LLL

L1110 TTTTT

Rayleigh Wave
RER DT Ty WS

PIPING AND EQUIPMENT A S - HHF
ANALYSIS & SIZING SUITE . 3 ++ - :

/PASS

M
J11
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Initial Soil and Pipeline Condition

1
11
L1

Soil and Pipeline Defbrmed Shape During P-Wave Passing

D,y =3.8cm D =38cm Pipe Pipeline-Soll Friction
| | lll.“‘ __‘l‘:[ [ 1A It ATIHITT T 1 F 11 ealul 11 |
| L O O O s & bl 111 D f = ImERIn 1]
A R A R NI
-_—

EEE LSRR A A SN T N T W W W W11/ A T
| LI | BRI EA < U= = = | 11 =]
| Il | LT 1T 2 AT =]
<+ —> <+ —> Soil Displacements
S ' 8 s

, Dy =38cm Pipeline Strain

Compression Compression
‘-».,.‘:j ‘;_'__, "--»,--_—-__7-_--' — e
Tension Tension Tension

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

PAss

F’-Wa\.rei Length

: Do =38cm s VeFre g b070
| 128E4
Soil Displacements \ :
| _/ : : 1.

Tension

Dy(x)

! Soil Strain

b) - £, (x)

Comp:ression

G e (X)

V.

i | S

: 5 : ' o =B F = 4800kg! cm’® .5

: : : : VP :

. Pipeline Strain Without High Friction : :
“h"“—-.-""'/ E WMMHJ—\-W

: : : F.. _Fuiction force
) : Pipeline Strain Without Low Friction P :
e) . r :

S gc(X)

G e (X)

N Fp(i/4) Fre
Gpp = —m—— = (5, = =11.23
oy * a4
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Cada ramal, giro o ancla de la tuberia causa grandes esfuerzos axiales y de flexiéon

— <4
Do = 3.8 D, = 3.8cm Pipeline-Soil Friction
#---c O '}---ﬁ
oo L T P T AT P L P [ T L PRI T P P T L A I T T T
B N W VO W W WL W U O W W W W W W W W W O W W W W W W ANV LR P R N V= e B
| B = 5 =p.5rm
III -[F 5,
Il Bt 5
l.,r-!_. N
I
i X
[y e N N
| |
J Soil Pipeline

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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: - : . : : : S 1 -
Axial selsmic strain due to wave propagation is calculated u.sm.%1 equation: (% pipe Properties % : W
£ = tmax (mm[isﬂ, Ef,.): Ep,mu) cOs w Pipe TR S
Actually, pipe curvature can cause only the bending moments, but we convert it into equivalent axial strain to simplify N2
the stress analysis procedure in START-PROF software. Name = '
—Indi : : ; ical pi I
w [IIII.C]J.IlEl angle of the pipe. 0 for horizontal pipe, 90 for vertical pipe Main_ | Additional 5ail Seismic . '71
D — Pipe diameter, m N LY
£, — Maximum axial strain from P-. 5-, R-waves Piping Location :N"Z
(I’; 1:; V‘;r ) Aboveground.in Underground Channel /On Low
g,=max | —;——i— Restraints Installation )
Cp 2G5 Cp Overpass/On the Stand/# the First Floor and Above \
Maximum strain from P-wave friction forces is Installation |
Tﬂ‘l HAutomatic Calculation of Kpsi E
4EA ~ :
Factorto Account for the Ability t '
A—Wave length, m D?ssi:;t‘; Enz:;‘;. Kgrsi L 1.48 Ald
. . L. A= 0'5(':9 Factor Taking Into Account the - L
So maximum strain caused by friction from P-, 5-, R-waves is Appointment of the Piping, KO .
T, T, T, !
Epp = max (O.SCP—‘; 0.5C;——;0.5C, — ) A
4EA 4EA 4F M |8
Pmaxe — Maximum curvature from P-, S-, R-waves N “—‘1' B
03854, A, A, M { |
Pmax = MAx 3 i 7 2 N | i
(Cp)' (Csj' (CR)_ i
V, — Peak ground velocity. m/s. Specified by user in pipe properties s
A, —Peak ground acceleration. m/s2. Specified by user in pipe properties
A — Pipe cross-section area, m2 Perform Buried Pipeline Seismic Wave Propagation Analysis
T,, — Peak friction force, t/m o o )
14K Buried Pipeline Seismic Analysis Code ASCE 2001(ALA H
T, = tan(n,, - @) |:}'HZ]‘?.'DG ( eosta — K, sin® a)} + 7D, we SNIP [5P/GOST _
w = 0.608 — 0.123¢C — m &95 Peak Ground Velocity, Va 0.1 m/s CE 50032
c2+1 41 Characteristic Period of Ground Motionin | GB 50470
¢ — Soil cohesion pipe buried site
Cp — Apparent P-wave propagation velocity, m/s. Specified by user in START-PROF pipe properties. Default value 2 Peak Ground Acceleration, Ag 4 m/s2
ks . . ) . . . . Apparent Propagation Velocity . Ca 120 s
Cs — Apparent S-wave propagation velocity, m/s. Specified by user in START-PROF pipe properties. Default value 1
km/s Shear Wave Velocity, Cs 60 m/s
Cr — Apparent R-wave propagation velocity. m/s
Rayleigh wave velocity is equal to Cp = kC,. where k is obtained from the equation
ke k- —=0
-V -V
Depending on Poisson’s ratio values the k values are within 0.92 < k < 0.95 We approximately assume that k = 0.92 SK Eancel Help
Cp ™ 0.92C,
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Se adiciond verificacion de deformacion de acuerdo con codigos ASCE 2001 Guidelines
for the Design of Buried Steel Pipe (American Lifelines Alliance), SNiP, SP, GOST, GB

A_I.']Input ./Stre-ss a|

Operating Mode Show Eguations Stress Range from Operation to Cold Compression strain limit
1.1 "Soil Seismic Wave Propagz ~ Add Axial Force and Torsion Stress .
. P — T — t D
Object Start Buried piping Seismic Check, (MPa) | Buried piping Seismic Check, (%5} | Motes 0.75( 0,530 — (-0.0025+ 3000 £
End D 2Et
node sl | Allow | % I | Allow | %
Buried pipe 9 515.60 965.27 534 0.2009 0.2939 63.4 D
r
3 515.58 965.27 534 0.2000 0.2939 63.4 D _1 3 (D-D,,)
Buried pipe g 510.81 965.27 52.9 0.1985 [E, 201051.12 MPa D )
9 515.60 965.27 534 0.2005 |[zal=0.75(0.5t/0-0.0025+3000(P D/ (2EL))), 0.002939
Buried pipe T 490,91 965.27 50.9 0.1884  |[za]%, 0.2939
o gm0 n&E 717 10 n 0o N o0 ETE
L Input /V'Strests Q]
Operating Mode Show Eguations Stress Range from Operation to Cold
Maximum M Add Axial Force and Torsion Stress
Object Start Hoop Primary Loads Primary85econdary Expansion Stress Range, (MPa) | Buried piping Seismic Check, (MPa) | Buried piping Seismic Check, (%) | Notes
End Stress, (MPa) Stress in Hot State, (MPa) Loads Stress
node in Hot State, (MPa)
Sh | FE*Sy | % | Seq | F*Sy | % | sl | FSy | % | Seq | FSy | % | sl | F*Sy | % Se | Sa | % 5l | Allow | % I | Allow | %
Buried pipe 9 85 173.75 | 439 2462 | 18099 | 136 | 154 |217.18 | 709 | 69 | 217.18 |31.8 | 9361 | 217.18 | 43. 51560 | 96527 534 02009 | 02039 68.4
3 85 17375 | 439 2462 | 18099 | 136 | 154 | 21718 | 709 | 69 | 217.18 |318 | 9361 | 217.18 | 43. 51558 | 96527 53.4 02009 | 02939 68.4
Buried pipe 8 85 | 173.75 | 489 2469 | 180,99 | 13.6 | 153.55 | 217.18 | 70.7 | 6855 | 217.18 | 31.6 | 93.23 217.18 429 510.81 965.27 52.9 0.1985 0.2939 67.5
G 85 | 173.75 | 489 2462 | 180.99 | 13.6 | 154 | 217.18 | 70.9 69 | 21718 | 31.8 | 93.61 217.18 43.1 515.60 965.27 534 0.2009 0.2939 68.4
Buried pipe T 85 | 173.75 | 489 24,98 | 180.99 | 13.8 | 151.70 | 217.18 | €9.9 | 66.70 | 217.18 | 30.7 | 91.60 217.18 422 430.91 965.27 50.9 0.1834 0.2939 64.1
8 85 | 173.75 | 489 2469 | 180.99 | 13.6 | 153.55 | 217.18 | 70.7 | 68.55 | 217.18 | 316 | 93.23 217.18 429 510.81 965.27 52.9 0.1985 0.2939 67.5
Long Radius Pipe Bend 2 85 | 173.75 | 489 35.27 | 180.99 | 19.5 | 204.13 | 217.18 | 94.0 | 119.13 | 217.18 | 549 | 8497 217.18 39.1 732.51 965.27 759 0.1589 0.2939 54.1
Buried pipe 2 85 | 173.75 | 489 30.03 | 180.99 | 16.6 | 169.99 | 217.18 | 78.3 | 84.99 | 217.18 | 39.1 | 84.91 217.18 39.1 568.23 965.27 58.9 0.1588 0.2939 54.0
7 85 | 173.75 | 489 24,98 | 180.99 | 13.8 | 151.70 | 217.18 | €9.9 | 66.70 | 217.18 | 30.7 | 91.60 217.18 422 L Jdedal  oRs97  SAa  B8Ad  G9dRA  BAd
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Deslizamiento de tierra, hundimiento de suelo, peso por congelamiento, deformacion
permanente del terreno (falla sismica en el terreno) pueden ser también modelados. La
verificacion de tension en la linea de tuberia se hace de acuerdo con ASCE 2001 (ALA) y GB 50470

Soil drop, A

J;‘;"\:“:\‘\\ :“'-"-‘ backiill soil weight [ & Poe properties X
"‘&‘S}:-" — 2R W7 X 7 7 Fee BBHH (3 oem Bured
: Il, v 4 i LI S SR S| ¢] s
_ Main_ Addtons Sod
T R | : 2 2 : 3 % P _
Outer Casing Dlameter 1652 -

Casng Wal Thicknese 20 m

Cormder S Movemerts [ |~
\——/ - , GROUND SURFACE ' D

Stant Node (3533
JIRN  SIAN /AN Bt b0 e Tow o T2t

n
e Aoty 23 "
Sod Movenet xyr 0 0 0 " I

A AR =

(A) ACTUAL GIOMETRY

s \’ SPECIFIED DISPLACEMENTS

HEAVE FORCES —
Sol Moverent xy2 0 0 0 "
.......................................... P
T ) ORIGINAL PIFE ELEVATION i —
Bock Sol Type )
Fourdation Sof Type ™
Insuiation and Cushions
Insdston Tyce Pojyurethane foam

Fredaton adheson lactor 06y ,A

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS
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La verificacion de esfuerzos en la linea de tuberia se hace de acuerdo con ASCE 2001
(ALA) y GB 50470

,5.. Smart Operation Mode Editor

& |# |Name |Hanger Sizing |Insta||ation State |Seismic |Wir1d |Snowf|ce |Frictior1 Mul‘tiplier |Weight Multiplier |Mode Type |Stras Range Between |He|p |

[ 1(0) Operating Mode 1.00 5US v 1-1A vz ]
EI:__--- asceaoot are) S I [
& 3(1) Test Up

[ Bllnput 5" [ Stress @ |

Operating Mode Expansion Stress Range Show Equations Stress Range from Operation to Cold
2 "Landslide’ (2) T HRCEHED D) (2-14) M Add Axial Force and Torsion Stress
Object Start | Landslide strength, (MPa) | Landslide strength (Tension Area), (%) | Landslide strength (Compression Area), (%) | Motes
End
node Sl Allow % E Allow % E Allow %
Buried pipe 1 4820 | 1930.53 2.5 0.02387 2 1.2 -0.02386 2 1.2
2 186.69 | 1930.53 9.7 0.09247 2 4.6 -0.02027 2 1.0
Buried pipe 2 TrO07 | 193053 4.0 0.03817 2 1.9 0.03403 0.7304 4.7
3 4584 | 1930.53 24 0.0227 0.7304 31 -0.0227 E, 201906.18 MPa

[2a]=0.5t/D-0.0025+3000(PD/(2EL)), 0.007304

[za]%, 0.7304

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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 Se agrega la habilidad de especificar diferentes valores de movimiento de ancla

sismica para el mismo grupo de fase. Es utilizado para definir varios movimientos de
restricciones en varios pisos del mismo edificio.

 Se agregaron nuevas funciones para el Editor de Modo de Operacidon pudiendo
ahora desactivar factores de sobrecarga, asi mismo se agrega un factor a cargas por

p e S O . T ’ An;nx , A";’I!X , AI]}HX

max max max
Ay Ay A7

oo

max max max
A X » A Y » A VA

Amf“ Am’ax Amax
X »&2Y »

Z

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS
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Se agrego el analisis de esfuerzos en la junta de aislamiento (kit de aislamiento). La
tension axial y la tension del momento de torsidon se verifican automaticamente.

(2" Mode Object Properties

Flange Pair
[] Name
Length

Weight
Flange Leakage Check

Leakage Check Method

PIPING AND EQUIPMENT ‘
ANALYSIS & SIZING SUITE

/PASS
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 Se adiciond un nuevo objeto “Cylindrical Shell ", el cual puede ser usado para modelar calderas,
recipientes a presion, columnas, recipientes horizontales
 Se agregd un nuevo objeto “Boquilla", para modelar automaticamente boquillas en calderas, recipientes a
presion, y en columnas. Modela automaticamente las flexibilidades en la cubierta empleando
WRC 297/PD 5500, valores personalizados o por método de elemento finito, FEM, movimientos debido a
la expansion térmica del recipiente, verifica cargas permisibles, verifica automaticamente esfuerzos
empleando WRC 107/537/297

¥ Node Object Properties
Vessel Noazle WRC107/437/297/FEN
[] Noce
Matonad
Marufactuang Technology
Tersperation of Vessed
Femove Restrants lor Harger Selecton

Vertcal

nade Diameter of Vessed O
Lengh From Anchocto Nozde X
Langth From Anchiorse Nozske ¥
Length From Anchorse Hoade Z

Vesse! Aus X

20
Samriess
L |00

0
2
0

Rcrwabbe Loads / Sireeses

Carcel

& Node Qbject Properties
Vessel Noxde WRCY07/537/297/FEN
[] tede
Matenal
Manufactunng Techrology
Terpaation of Vessel

FRerndve Restrants for Hanger Seecton

Veacal

Inaide Diarveter of Veased Dy
Length From Anchor to Noazle, X

| Lengh From fochorto Nogde, Y

Length From Anchor to Neatle, 2

Vessel Aus X
Nozde Flasbilty

|8y wAC 257 [+l Larua

Lrad 2 SE44T033X wenikf

ler 0 mmkgf
Ueng o by
Rad ¢ vyt an
Ror 27700006 ‘Agom M 5
Ruong 12803006 “Agen M0 g

bt om

M am

1l

Fired Heater AP 560/150 13705...

=
Lal r .
.
B

=

]

4

elis

uil
W] Vessel Nozzle WRC107/537/297/FEM.., ol -
BB Tank Mozzle AP| 630... b4
B Pump Nozzle AP 610/1S0 13709... =
B Pump Nozzle 150 9905.., —
B Pump Nozzle 150 5199... =
& In-Line Pump Nozzle API 610/150 13708.., =
B Other Pump Mozzle... S
&} Turbine Mozzle NEMA SM 23/AP| 611/API 612... =
@ Compressor Nozzle API 617/API 619/150 10439.., L-
& Air Cooler Mozzle AP 861/150 13706... Py
& =
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s 5" [ eqdpment O
| Grestrg Hode i

| Conm 3 Srom Eouesors
1 Patiowst pesse () - ?

End
node

Chpect Seart Trpe MM’MWTﬁQM‘MW:R@‘Nihﬂm Mcr kgfem  Micng bgfem | MR, kgfom

Vesiel Mocsle WRCIGT/SIT/237/FEM | Node (1) calnulated 215 Piecile FEM 3,000 (<) 2006. 2019 by NTP Trbapiaved
| allowatle

STRESS ON CYLINDRICAL S=ELL AS PER WRIC 3377107)

(I the 200e 8¢ the nozziel

Location AU, AL BL AL <y <L U DL
G PlePb, 08 00 00 02 &0 64 00 G0
Circ. PlaPbeQ, 20 43 AL 94 34 25 38 35
long P.0b 04 04 00 D00 & 93 OoR Q0
Long PeFbeQ, 3§ 25 A 26 30 <13 38 <13
Shew PSP, 00 03 @4 00 00 00 00 09
Shew PlePb-Q, 00 00 Q2 02 OO 00 08 00
P-fb (TOTAL, 00 00 &0 02 o4 o0 00 40
P-Pe-Q(TOTAL, 38 25 &0 26 38 15 38 25

Strwwaint, Mes 51 Alowable Resut

L MR WP

PePe (TOTAL], 04 1555 Passed
PeFbeQ (TOTALl, A0 3300 Pased

STRESS ON NOZILE JUNCDON 2ONE A5 PER WBC 237
Lombon, AU AL B, BL <y <L oy oL
Grc PlePb, 00, GO 04 04 ©0 04 00 00
Cire. PlaPh-Q, 1.1 *t 1.1 11 AR S 1, 11, 1"
long BP& ., 04 00 00 08 08 3 04 0O
long PR, 125 A W2 el 188 173 188
Shew PPN, D8 02 03 60 04 00 08 a8
PPorQ, 0L 01 oy {0, 0o, on an o0
Pofe (TOTAL), 00, OO 02 04 o4 64 04 00
PePb-Q (TOTAL, RS, 102 982 184 A 190, a4

Stressint,  Mas 51 Afowable, Resut
. MPe  MPa
PP (TOTALL. 00 1653 Passed
| Melp FePkeD TTOTAL, 194, 33035 Pamed
Noer of degrees of freedom 7 | |

PESLWVE
Masimum utilzztion factor [perh $5%
Strength condbons sre satinfied

Hezzle-FEM 1,100 (<) 2006-2010 by NTP Tntoproved

473

190

000
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Se adiciona un nuevo objeto “Tank Nozzle APl 650", el cual permite modelar automaticamente
boquillas en tanques de almacenamiento. Modela automaticamente flexibilidades empleando API
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 empleando API 650 y STO-SA 03-002-2009

’ (Y LA N

r
e ' Node Object Properties x :
Sl B8 N ey i i
' et - T.* ”|m | :
7] Name [
Mataial of Tark 2 . ! R :
Manfachang Technolbogy Seamiess i
Tempersture of Terk L 40 T :
a bt Har 6
- wrar il
Vestical CHmE, X —r !
Radur of Tark. R 40 m
Lerwgth from Botiom %o Nozde Ass L 063 m
Wall Thickness of Tark 1 u mmn
Cuter Diarmwtee of Nogshe . 24 610 o
Rerdocanent On Shel
Fllng Heght, H L's m "“L
Densty o Produet, G 1000 hgm3 = Y
..... “ \ /
Settiervert of Tank. 8 L 200 n s \V4
::: sﬂ;’u" *::ﬁm Vel \\{ \":\"‘ rd NN L7 NS\ P RN PR 277 TONNN
- | 1 >y
Ey e G =5 B
Lad OIM2B07MKwmed et te st s s nmaasmn ann e n et T T
lr O A
tong 0 (% ]
Awd 0 A
Ror 000036  ndtfm a
Rlong 000062085 odAfm W \
o H (]
) .
. .
} H
Carcel Heb 0 1 |
g B 11 !
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« Se agregod el nuevo objeto "Pump API 610/ ISO 13709", permite modelar automaticamente las
bombas, considerar los movimientos térmicos de las boquillas, verificar las cargas permitidas
utilizando API 610 e ISO 13709

« Se agrego el nuevo objeto "Pump ISO 9905"
« Se agrego el nuevo objeto "Pump ISO 5199"

(% Node Otject Prepertas
Aarp AP 610050 13708

al The comp: foroos ong
mnge specfiod n Tabe 5 (T4) by a tacior of more thee 2

D) Tha resuliant sppiiec fures (F Fron) And the resuliant agphied moment (A

actng om oach pump nozze fange wal not excoed the

Riypa) BCUNG £0 ach

pempoozzie fange shal u#& progriste Ftemclion sgustions os ghven n Equations (F 1) ana F )

1Pl 1.5 » Frgral + DVesaX 1.5 « Mpgral] < 2

Fran (1.5 ¢ Frgraall « IMapa/11.0 ¥ Mgy ol <2

L2y
ra

o} The applod campooant fomes and moménts acing on each pump nozse Tlange shal be transiatod o the
centro of the pump. Tha magnitude of the resuftant oppiiod force, ., the rosutant appliod moment, My,
ond the appled moment shal be lmind by Equatons .3} o (F.5) (The sign comwemson shown n
Figums 21 Srough 25 and the aght-tand ade shoude be umd in evakusting thess oguntions )

Froa < 1.5 xra ¢ Frordd

Myca <20 Mgt4 + Mo

Mhyca < 7500w zs + Migse)
whore

Frca= WEcal + (Fycal + (FacaPPA
Whare

Fxon = aun * Fapa

Fyoa = Fron * Fyoa

Frcar Fzsas Faa

Mach = [IMcal « (eal + (VAP

linpet |3 Equipment G

s
ra

rs

whies
Marn = Moga * Mypa = 1000 1290+ (FypalC2) - (Fzsad 05) - (F padtviny' 000
Mg = Myga » Mypa + BP0« Fxnaa?) = 1F zgacf) ~ Fzpa et 000

Maca = Mizsa + M ~ HFcsallvS] = (Fapadnd) - (FyesaXast— (Fypalaiy 000

| Operming Mode Load Cane [ Show Equasions
1 man mode’ % * Operstng WePsT ?
Object Stant Type ONmm - Frad N | Foe N | FlongN - FR N
End

node
Pump AP 610790 13700 | Node () Sucion, e 30

{Node(3) Dicharge Side 200

Summary Leads

‘ Mrad Nm ‘ Maor, Nen | Miong, Nm ]MIL Nerrs | Sum | Notes
T e N 2685 | BN 190570
9% 6320 LV 7080 410

1433172 She | 9% 262651 3310290 65721 -
IMy_tum]=2({MeadT1] « [MradT2])=2"(1760+ 1760)=TO40 N

-173 0 1420505 0 389 2888
80 T8 6920 30 5160 T0&0 ATI0
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Se agrego el nuevo objeto "In-line Pump", permite modelar automaticamente bombas
verticales en linea, considera movimientos térmicos de las boquillas, verifica cargas
permisibles de acuerdo con API 610 e ISO 13709 e 1 Ectons (750 () sy

(%' Node Object Properties X &, = (2) + (324 + 7205 2 41 (F.6)
In-Line Pump API 610/1SO 13703 ‘4,‘ &= [127F,(D,2 - D2)| + [10 200D,(M,2 + MAPSY(DA-D4) (F.7)
= = z 5 2_ ] 4_ 4
Code APLE10 = = [1.27(F2 + FAPSID,Z - D)+ [51000,( A, bu(D,4 - DY) (F.B)

Length Weight For USC units, Equations (F.9) to (F.11) apply:
400 L 20 N g, = (2) + (024 + T2P5 < 5950 (F.9)
A = : 1.27F D2 - D2 1220 (M2 + MA2PSY(D 4 - D4 F.10
Manufacturing Technology Seamless - & =[127RADG" - DAl +1 oM+ M2 D" - DY) F-10)

= [1.2T(F,2 + FAPSUD,2 - D2) 1 [B1D,0 M, V(D24 — DY) (F.A1)
Temperature of Pump [:L‘ 100 C where
Factor for Temperature 1 ) . ) i i

Tp is the principal stress, expressed in megapascals (pounds-force per square inch );

@ is the longitudinal stress, expressed in megapascals (pounds<force per square inch);
Nozzle Loading Factor 2 & the shear st o et e
P O GO i i 3 is rstress, expressed in megapascals (pounds-force per square inchy);

Fy is the applied force on the X axis;
DX 0 mm Dy 500 mm pz 0 mm

Fy is the applied force on the Y axis;
Suction Node
1 = Fz is the appiied force on the £ axs;

LE.'] Input /B Equipment 3 |
Operating Mode Load Case [] Show Equations
1 'main mode (0) *  (perating W+P+T -
Discharge Node Object Start Type DM, mm | Frad, N | Fcir, N | Flong M | FR, N | Mrad, N-m | Mcir, N-m | Mlong, M-m | MR, M-m | Sum | Motes
2 - End
node
In-Line Pump API 610/1SC 13709 [R5 ENGNN RTTTa 111 1 -1200421 -28 0.00
- 9780 | 6220 7060 3520 5160
Mode (2)  Discharge, Side = 219 - -27 47.08 0.00 -
0K | Cacel || Hep | - 9780 | 6220 7060 3520 5160
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Se agregd el nuevo 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 X
Compressor APl 617/1SO 10439

[ Name ]
Material of Compressor 20 v
Manufacturing Technology Seamless ¥
Temperature of Compressor [L] 100 c

Factor for Allowable Loads 1

Shaft Axis X v

Center of Compressor Coordinate from Node

DX 0 mm DY 500 mm DZ 0 mm
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

In & unats:
F,~109M=%1D,

In U3, customary (USC) unkx

3F,+M, 927D,
F, 60w resulan force, Newions () (see Figue F 1)
E=fFEE

AL mesutare momant, in Newion-maters (B) om Fgwe F 1,

M= AT
For stoes graater than 200 mm (8 ), wse he fobowmng vikees
n Stunts

D« 1400 O,D= ) )

in USC unts

bie ue.?__»

da )
" Stunes
F 41640 404D

I USC unis!

IF o M, 562D,

F ta)

(L]

iF2)

F3

F 4a)

(F 4p)

(F5a

(L]

nSiuss
F 4l s4aD 5
" USC units:
AF e M 482D F S
whinw
F,  isthe comtaned seeuttant of niet, g ge forces. (L
W the combined resitart of il and o= e
TRING o R, Newicn-mslers (L1
15 the dameter [mm On § of one crosiar cening eoual 10 B 1ot aneas of the miet,
SRR, B0 GHCRVDR OPERINgS T T GouAVEen! (UITW GRN0M 1 (Ieale Tun
220 mm (90 ). use 3 vaiue of D, egua 10 e Sohowry
51
D‘(lfﬂ' Dhamserwr s unt) o 8
U s
D‘“’ Demeter) (=¥ L2 )

The absctute vatue of e ndrveal components (Figute F 1) of these mautants shoukd nel soceed the
téoaTy

e 51 uni

F161D,  M=344D,
F=805D, M e12D,

Fo= R, M=12)D,

\\ P
‘ _—

Bingut " | bqupment O
Mode Load Camn EA Show Equations
1 Padowsi pewses’ (0§ *  Operstng WePeT - ?
Ofyect Staet Type [ DN mm | Fradl N | For, N L Flong N | FRN | Mead, Nm | Mor, Nm | Miong, Nem | MR N | Sumn | Notes

End
node | | ‘

Compresar API61T/AZ 619/50 10430 | Node (1) Suction, Top | 200 | -19916 12007 -23208 | 302 257743 1%0%028 867781 | 1425308

[Node(3) Decharge Top 200 1483405 173 0 1230508 0 2 289

ol
el
Summary Loads © 25031

De=2509141 mm
[Foe]=k1"4030¢=1.00"10162.02= 1916200 N

2739615 -
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Se agrego el nuevo objeto "Turbine im:S”“ -
NEMA SM23/API 611/API 612", permite “".Z’,‘me —_—
modelar automaticamente turbinas Dnpaiionien Lhm X
de vapor, considera movimientos S i —
térmicos de las boquillas, verifica e e iy
cargas permisibles empleando NEMA s

SM23, API 611, APl 612, ISO 10437 T

Addtona Nozde 1
0 « [] Set Narvsal Loads

Addtiond Nocde 2
0 « [[J Set Manual Loads

s

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS
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Se agrego el nuevo objeto "Other
Pump", permite modelar
automaticamente bombas, considera
movimientos térmicos de las boquiillas,
verifica cargas permisibles

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

ﬁ Mode Object Properties

Other Pump
] Name
Material of Pump 20
Manufacturing Technology Seamless
Temperature of Pump L | 100
Shaft Axis X - X0 Y: 50
Pump Center Coordinates from Mode
Dx Dy DZ
0 mm 500 mm 0 mm
Remove Restraints for Hanger Selection
Vertical - % Y ral RX RY
Suction Node FR MR
3 - N N'm
1
FX FY FZ MX MY MZ
M N N N-m N'm N-m
1 1 1 1 1
Discharge Node R MR
1 N N'm
1
FX FY FZ MX MY MZ
M N N N-m N'm N-m
1 1 1 1 1 1
OK Cancel Help
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Se agregd el nuevo 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 .
ral
Fired Heater API 560/1S0 13705
[] Name
Remove Restraints for Hanger Selection
Dont Remove
Type Tubes v
Thermal Movement by X ]L} 0 mm
Themal Movement by Y ‘Ll 0 mm
Themal Movement by Z L0 mm
Allowable Loads
By API 560/1S0 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 | Mleng, kgf.cm | MR, kgf.cm | Su
End
node
OK Cancel ‘ ‘ Help Fired Heater APl 560/150 13703 | Mode (1) | calculated 219

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS
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Se agregd el nuevo objeto "Air cooled Heat Exchanger AP 661/ISO 13706", permite
modelar automaticamente aero enfriadores, considera movimientos térmicos de la

boquillas, verifica cargas permisibles empleando API 661 e ISO 13706

(5 Node Coyject Properties X

Az Cacler AF1 661150 13706

[ Mame

Natarisd of Haat Exchanger X

Marudactumg Technology Searrbers

Terrperature of Heat Exchanger L oo <

Factor for Nozzle Mowalies 1

Factor for Rowtng Header Mlowaties 1

Factor for whole Heat Exchanger Alowabies 3

A of Yool Bchanger Y

Tuba Langth 200 e

Rerrove Sestrares for Hanger Selecton

Dont Remave

< |12 > Add M

Aowable Loads
Festng Meader

No Ohack
Noztle T 2
Nozde2 0
Nexzded 4
Nocded &
Nogdes O
Nocre 6 0

- RS ™

@/pass

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Tabie 4 — Maxmum Allowable Nozzie Loads

Mosoenits Forces
Moazte Size Now (Rt ()
ON 35 N M AL s, r, r,

0 (1'%) 110 (80} 150 (110) 110 {60) 670 (150 1020 (230 S70 (150
V) 150 (190} 200 (380) 150 (116) 1020 {230) 1330 (300) 1020 230)
803 450 (200) £10 (4531 4103003 2000 {250} 1680 (380) 2000 (453)

] 100 610 (€00, 1220 (9005 810 (600) 3340 (750¢ 2670 1600 X340 (7501

150 08} 2140 (15509 | 30%0 2250 | 1630 (1200) 4000 {200} 030 (1120} 5000 (1130)
200 () 3060 (22505 | €100 (450G} 2240 (650} 5630 (1220) 13,340 (3000) 2010 (1800}

20010 £070 (30000 6100 (4500) 2550 (1630) 670 (1500} 3,340 (3000) $0.010 (22504

0001 5000 (3750 | 6100 (4500¢ 2W05012250) £360 | 3520) 13,340 (3000) | $3.340 {3000}

30(14) | EI00(45005 | TIO(SE0) | ISTO2630) | 1D0I0(22%0) | B (ATSN) | 96630 (370}

lues from 7.1.10.2

70102 The deson of each Sxed of Soating header, Ihe desion of the CONNECIONS of fixed headers 10
sige frames, and the design of other suppon membens shall ensure hat the simutaneces application
{sum) of all nozzie ioadings on a sngle header does not caune any damage The companants of the
POZZE JOAINGS 0N 3 Single heacer shal NOL axtsed Ihe KBowng vues:

MmNt EEE

a1
| M 7.1.10.2 multiphad by 3

S100 Nom (4500 A )
8130 Nm (8000 R
4070 N -m (3000 f )
10,0%0 N (2220 )
D00 4500 &N
16630 (37SORY)

71103 The total of 3 nozzle ioaas on one mult-bundie bay shall not exceed vee times IRt allowed

$or a sngle header
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Se agregod el nuevo objeto "Untied Expansion Joint" y base de datos de Juntas de
Expansion sin tirantes, lo que permite especificar flexibilidad axial, rotacional, cortantey
torsion también verifica automaticamente las deformaciones tanto individuales como
combinadas. No necesita mas modelar manualmente empleando junta de expansion
no-estandar.

e e et s e e rras s i e e seias
- Ogtputl Window Help
' Node Object Properties X G Piping Stress
Unkeenssl Ppanace ot — 6 Insulation Stress
[ Name [ ]
— % Seismic Stress (Aboveground)
Thrust Area 241234 sq.mm =
G Flaw Stress
Axial Flexibili
2 00052 mehy Load and Displacement in Restraints }l. :nl :nl
Allowable Axial Movement 4 mm ¢ Restraint Loads P 8 A < 1
Rotational Flexibility 0.33405 “Afm 4H Nozzle and Equipment Loads [}._ ] [}lL g ] [}l. A ]
Allowable Rotation 10 - A Displacements F
Lateral Flexibility 0.0044 mm/N @i Expansion Joint Deformations
Allowable Lateral Movement mm B8 lternal Forces & Moments
: ?Z  Selected Spri
Use Torsion Flexibility = SEEECCIRINgS
) ?ﬁ Selected Constant Effort Springs
Torsion Flexibility 0.34332 Afm . :
@ Buckling Check of Pipe Wall
Allowable Torsion Rotation 1 i
=¥ Flange Leakage Check \
‘ N ‘ Output 3D View Ctrl+H
| OK || Cacel || Heb | % Error & Warning M i
Lg Error ARG MIESSRges Local axis (Design/Alowable) -
Mode Mumber Type | Local axis Aocial, (mm) | Allowable, (mm) | Shear, (mm) | Allowable, (mm) | Angular, (%) | Allowable, (%) | Torsion, (%) | Allowable, N Surmmary | MNotes
Untied Expansion Joint Pipe3-12 241 50 1.22 15 9.59131 10 -2.05119 Mo 1
Torsion Expansion Joint Pipe 5-13 0 Mo 0 MNo 0 MNo 13.9229 51,5662 0.27
PIPING AND EQUIFPMENT Torsion Expansion Joint Pipe7- 15 0 Mo 0 No 0 No 10,1299 51,5662 0.20
ANALYSIS & SIZING SUITE i — :
Torsion Expansion Joint Pipe 19 - 21 0 Mo 0 MNo 0 MNo -4.36021 51,5662 0.08
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Se agrego el nuevo objeto "Torsion Expansion Joint" y base de datos de juntas de
expansion y torsion, modela automaticamente friccidon por torsion (momento de

torsion) y verifica el angulo permisible de rotacion.

' Node Object Properties X
Torsion Expansion Joint SUP-TYFE EXPANSION JONT q l
[] Name : ] ) f = ﬂ Angular Gimbal... t‘;-vs&
1 ; . e (=301 oo
Friction Moment 0 om : : A -« 59 Angular Torsion.., i R s
Alowable Rotation 0 1 o W= e enbe e e
o Fuphy ¥ Fophsmy
W Praniare o moswonry
(233 s mr— oo
Honge boby
oK | cancel || Hep dH=H]
(' Mode Object Properties *
Slip Joint
MName
Friction Force 0 kgf
Alowable Axial Expansion 0 mm EI
[] Pressure Balanced
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Se agregaron nuevas habilidades para-servicio: "Plane Flaw"y objeto "Volumetric flaw",
permiten modelar falla en un tubo, doblez o tee y verifica el esfuerzo que se presenta
en las fallas

L] Input L:J)/DefedStress @

Dperaﬁng Mode [/] Show Eguations
Output] Window  Help 1 "Main mode” (0) -
G Piping Stress Node Object Flaw Type Defect Stress, (MPa) | % Result | Motes

6 Insulation Stress

Qn  Seismic Stress (Abovegroun, 3 Plane Flaw 78 | FAILED
G- Flaw Stress 4 | Above ground pipe | Volumetric Flaw =~ 0.030 0.44 6.85 | PASS
Load and Displacement in Restraints 5 Forged Elbow WVolumetric Flaw 0.046 0.44 10.40 PASS
Reskaint Loads & Welding Tee WVolumetric Flaw 0.051 0.44 11.51 PASS
: 8 | Above ground pipe  Volumetric Flaw | pr=2 MPa
Nozzle and Equipment Loads M Ri=103.5 rmm
Displacements & - Ro=108.5 mm
Expansion Joint Deformations & T=6mm
Iternal Forces & Moments PO STEIEIE G
> M=387.37067 kgf-cm
= Selected Springs W a=1.170411
Selected Constant Effort Springs ?. c=0.333333
Buckling Check of Pipe Wall & - b=0.061300
==
Flange Leakage Check = = os=221 MPa
_ E=  Plane Flaw = ob=200 MPa
Output 3D View Ctri+H ™= Volumetric Flaw el o'=(os+ob)/2=210.5 MPa
Error & Warning Messages P g B PI0=2/(3)*0.5%0log(Ro/Ri)=1369.739628

MID=4a"*(Ro"3-Ri*3)/3=5.731620
Ac=c*{min(3,a)*b*c)*1/3=0.006146
pls=0.95-(0.85+0.013a/b)*Ac=0.844493
Ple=pls*P10=1156.734923

mils=cos(m/2 *cb)-c/2*sin(nb)=0.967475
Mls=mls*MI0=5.545201

pro2/pls® 2+ M 2/Mls»2=0.020895

PIPING AND EQUIPMENT
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Se agrego la habilidad de especificar aislamiento, recubrimiento, y densidad lineal de las capasy
espesor en las propiedades del tubo. La habilidad de escoger el peso del aislamiento desde |a
base de datos continua existiendo.

- I I (. ' [ a -

Test Pressure 0 MPa
Uniform Weight
Calculate Pipe Weight Automatically
Pipe 179.98 kefim | .|
Insulation (L4931 kefim |3
Fluid L [14.74 kaf/m
o Insulation Thickness 50 mm
Fluid Denstty 1000 ka/m3
Insulation Density 800 kgfm3
Cladding Thickness 10 mm
| ok ‘ | Cancel ‘ | Help | Cladding Density 1500 kgfm3
|
Lining Thickness 0 mm
Lining Density kajm3
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- = Manage

Se agrego la capacidad de ver en W o

miniaturas el modelo dentro del | i P gz e
Explorador de Windows. Ahora se € Al o
pueden ver todos los modelos antes de Jaree
abrir el archivo. s ;-
f ;T::K - ; = E
& Neework F
Fdfr Fdf
> D 2
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ANALYSIS & SIZING SUITE P

/PASS

Selet




PASS/Start-Prof | Nuevas Funciones

Agregada 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
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 Se agrego la capacidad de exportar al software EHS para el
dimensionamiento de soporte. START-PROF puede crear el archivo cad8.dat

« Se agregod la funcion para respaldar copia del archivo antes de cada corrida
con fecha y hora estampadas. Disponible en |los ajustes generales.

 Se agregod la compactacion automatica de los archivos del modelo de tuberia
START-PROF (.ctp). Los archivos ahora son 10 veces mas pequenos.

« Se mejord significativamente la velocidad al abrir y/o guardar modelos
grandes.

« Se agregaron nuevos topicos en la Guia de Aplicacion.

PIPING AND EQUIPMENT
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Manual completo de verificacion y validacion. Se agregaron muchos ejemplos de verificacion, y se
compararon con calculos manuales asi como con otro software

STARY-PROF model - 220571 1.6 ASME B31.3 Appendix § (5302)
) START-PROF model NRG |
LARTINGF il 1D4 ASME B31.3-20718 Appendix § {5302) Model e
Figure $302.1 Liftoff Model 3 /L
. e -
» . 122m 305 935m_ 018m 305 122m . S Ve ’
o | m | 30m | @om | m | 40m < ;_;\
o & 5 5 TN S
('@1 Y . r r "
: ( — L |
5 ’ s 6 | @ N >S
y | v ~
B1m ® -
@on s 7
e
. ) 7N Pon S {
1 () () @ @ ) @ §3 fo t ey,
CAESAR § fresel 1828 -~ START-PROF model L ~ e
P
k i,

CAESAK § model - 220571 . ]

© | vPASS o

START-PROF mode! NRG4-1

() START-PROF .

CAESAR Il moded ppe Shest Angiysh Seesre I ' ‘\,
uAL ‘
VERIFICATION AND VAUDATION MAN 5
version 4 M - >

|
- e

'
—

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS




PASS/Start-Prof | Nuevas Funciones

Cada nueva version 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 por1a 3 entrenamientos de analisis de esfuerzos en la tuberia con
10 a 20 estudiantes antes de su liberacion oficial.

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

www.youtube.com/passuite
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Configuraciones / Opciones de Precios

PASS/Start-Prof
Complete Advanced

Simulation and sizing for any

piping network considering

all applicable national codes

PASS/Start-Prof
Complete Standard

configuration includes only

worldwide popular standarts

PASS/Start-Prof
Process Advanced

Simuldation and sizing for
piping networks based on
applicable national codes for
pracess plants as well as for
gas ard cil transportation

sysiems,
PASS/Start-Prof
Process Standard

configuration includes only

worldwide popular standarts

PASS/Start-Prof Power
Advanced

Simulation and sizing for any
piping networks based on
applicable national codes for
pPOWeEr genslation piping as
weil as for central heating

networks.

PASS/Start-Prof Power
Standard
configuration includes only

worldwide popular standarts

* Licencia perpetua(jUn ano de

mantenimiento incluido gratis!)

PASS/START-PROF
HDPE+FRP

Piping stress analysis of high
density polyethylens and/or
fiberglass reinforced plastic

piping systems.

« Renuevo de mantenimiento.1ano 25%
« Renta anual 40%
« Renta semianual 25%
« Solicite precios www.passuite.com/support
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PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Configurations Comparison

Code

150 14692
HOPE Piplng
ASME B31.1
ASME B31.3
ASMEB314
ASME B35S
ASME B31.8
ASME B31.9
EN 13430

GB 50316
GEB/T 20801
GB 50251

GH 50253
DUT 5366
caTE

RD 10.249.58
GOST R 55596
GOST 32388

SNIP 2.05.06-
85

SP36.13330

Complete Process Power Complete Standard
Adh d Ad d Ad d  (40% di t)
v v v
- v v
v v
v v
v v
- v v
v v
v v v
v v v
v v v
v v
v v
v v
v v
v v
v v
v v
v v
v v
v v

Procass Standard
(40% discount)

Power Standard
(40% discount)

HDPE+FRP
(40% discount)

v

v
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