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Webinar Agenda — Part 1

. Quick introduction of PASS/START-PROF

- Supported codes for power and process piping

- Integration capabilities

- Object-oriented piping model creation principle

- Piping object types: pipe, tees, bends, reducers, etc.

- Equipment objects: Nozzle, Tank Nozzle, Pump, In-line Pump, Turbine, Compressor,
Air cooler, Fired heater

- Expansion joint objects

- Databases, ASME B31J, Creep self-springing effect, wind, ice, snow, seismic loads

PIPING AND EQUIPMENT
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Webinar Agenda — Part 2

- Minimum design metal temperature (MDMT) according to 323.2.2 (a)-(j)) ASME B31.3
- Alternative occasional allowable stress 302.3.6 ASME B31.3

- Creep-Rupture usage factor, Appendix V ASME B31.3

. FRP/GRP/GRE piping analysis

- Pipe and fittings wall thickness calculation

- Operation mode editor. Load cases

- Analysis reports: Stress in piping, Stress in insulation, Seismic stress, Flaw stress,
Restraint loads, Equipment loads, Displacements, Expansion joints check, variable
spring selection, constant spring selection, buckling analysis, flange leakage

- Special features

G/PASS



PASS/Start-Prof Quick Pipe Stress Analysis & Optimal Sizing

Comprehensive - Broad Applicability

pipe stress, - Unsurpassed Usabilit
flexibility, stability, P Y
and fatigue . Powerful Capabilities
strength analysis
with related sizing

calculations . Flexible Configurations

. Extensive Datalbases

- Extensive Code Support

- Widely Used
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PASS/Start-Prof | Broad Applicability

- Process Industry Piping

.- Oll and Gas Pipelines

- Utility Network Pipelines
District Heating

Natural Gas

- Water
- Power Generation Piping

PIPING AND EQUIPMENT
ANALYSI SIS & SIZING SUITE
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PASS/Start-Prof | Features

« PASS/START-PROF for

Process and Power Piping
Stress Analysis

* |ncrease your Productivity
and Save your Time

* Save your Money (we have a
friendly pricing policy)

Increase the Accuracy of
Pipe Stress Analysis
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PASS/Start-Prof | Broad Applicability

Developed since 1965
« 2000+ Active users (companies). Licenses 8000+

 User interface and documentation languages: English, Chinese,
Russian

 Piping codes: 32

« Wind, Seismic, Snow, Ice codes: 18

PIPING AND EQUIPMENT
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PASS/Start-Prof | Our Customers
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PASS/Start-Prof | Features

First hand quick response from experienced piping engineers in UK,
China, Mexico, Brazil, Australia, Egypt, Turkey and others

Direct support from developers via e-mail is available

Easy to learn, fast and simple to work with for a new pipe stress analyst

Due to intuitive modern object-oriented user interface, you can start
working immediately. Companies can put PASS/START-PROF into
application immediately after purchase, significantly reducing costs and
save the time without compromising on the quality of end results

Pl AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/Start-Prof | Features

PASS/START-PROF is a part of PASS Suite:

PASS/START-PROF - Pipe Stress Analysis Software

« PASS/HYDROSYSTEM - Piping hydraulic and Thermal Analysis Software

« PASS/NOZZLE-FEM - Nozzle to Shell Junction Finite Element Analysis
Software. Calculate SIF, k-factors, Nozzle Flexibility and Stress Analysis,

etc.

« PASS/EQUIP — Pressure Vessel, Column, Heat Exchanger, Tank Design
and Analysis Software

PASS i



PASS/Start-Prof | Increase Productivity

PASS/START-PROF is a Professional Modern Pipe Stress Analysis Software
PASS/START-PROF Makes Complex Things Simple

You will Get the Same Result, but Faster and Easier
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PASS/Start-Prof |[How START-PROF Saves your Time

m Time to Create the Model

m Time to Analyze and
Optimize the Model

m Time to Create the Report

START-PROF Other Pipe Stress
Software
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PASS/Start-Prof | Interfaces with Other Software

PASS/START-PROF can analyze piping according to 32 piping codes.
The software contains all needed and latest codes for Power and Process Industry:

« ASME B3l1.1

« ASME B31.3

« ASME B31.12

« EN 13480

« DL/T 5366 (China)

« GB 50316 (China)

« GB 20801 (China)

« RD 10-249-98 (Russia)

« GOST 32388 (Russia)

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

PIPING AND EQUIPMENT
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PASS/Start-Prof | Interfaces with Other Software

« AVEVA PDMS, E3D, MARINE (and Export!)
« SmartPlant 3D
« Autodesk Revit

« OpenPlant
« AutoPlant

« CADWorx
e Smart 3D
« CAESARII

« Autopipe

e PASS/HYDROSYSTEM

. PCF

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

PASS/START-PROF can Import the Piping Models from
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PASS/Start-Prof | Piping Model Creation

In PASS/START-PROF the piping model creation is simple and straightforward.
Even a beginner will understand what to do.
Create the Piping and Equipment Model by Combining the Objects
Like LEGO

m

« Fast Model Creation

Ma  uRe W

—— SR

« Fast and Easy Existing Model
Modification

- AR .

* You can Add, Delete, Modify, Copy,
Rotate, Mirror, Split Objects

« Work With Object Groups

PIPING AND EQUIPMENT
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PASS/Start-Prof | Piping Model Creation




PASS/Start-Prof | Piping Model Creation
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PASS/Start-Prof | Piping Model Creation
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PASS/Start-Prof | Piping Model Creation

Cylindrical Shell, Nozzle, Rigid and Pipe Objects Allow to
- Create the Complex Vessel Models

Nozzle Object

Pump Object




PASS/Start-Prof | Piping Model Creation
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ASS/Start-Prof | Piping Model Creation
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PASS/Start-Prof | Piping Model Creation

Automatic Detailed Tee Model

 Rigid Elements

 Flexibilities of Header and Branch

« Takesinto Account the Wall
thickness of Header and Branch

Consider SIF for Header and Branch l
 According to the Code

 According to ASME B31J]

« From FEA (Nozzle-FEM Software)
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PASS/Start-Prof | Piping Model Creation
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PASS/Start-Prof | Piping Model Creation

Resting Support Object

Supports Are Available s

f . ] Name

- as Templates "

llllllllllll

76K Cancel || Hep |

Automatically Checks:
 Allowable Loads
/ o Lift Off

Calculate Loads in Global
and Local Coordinate
Systems
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PASS/Start-Prof | Piping Model Creation

« Automatic Variable
Spring Selection
 Automatic Constant
Spring Selection

/PASS
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PASS/Start-Prof | Piping Model Creation

Custom Non-Standard Restraint Object

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

0K | | Cancel | | Help
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PASS/Start-Prof | Piping Model Creation

Automatic selection of constant effort hangers and supports
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PASS/Start-Prof | Piping Model Creation

User can enter the custom hanger allowable rotation angle for different types

of hangers. START-PROF automatically check the hanger rotation angle and show the
note message after analysis if restriction is violated.

*F Project Settings... - START1 x

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

PUR. Insulation Jacket Code |LD'35TUF'- | - |

GOST 30732-200
Chinese Mational 5

POWERPIPE
+GF+ Urecon
HTH
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PASS/Start-Prof | Piping Model Creation

To specify support movement, just add displacement object to the support object

' (5 Node Properties x
Node 12 [] Marrm
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X 5577 - vy o0 m z 0
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Cold Spring (Precompression]... E:
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PASS/Start-Prof | Piping Model Creation

To specify the cold spring (cold pull, pre-stretch), just add the cold spring object in

= | Cold Spring (Precompression)... EL
== | Cold Spring (Prestretch}... \ -
Move and Rotate Restraint... T
== Relative Rotational Displacement in Node™
_*?‘_ Relative Linear Displacement in Mode... \
Seismic &nchor Movement... \ \

[*f' Node Object Properties
Cold Spring (Prestretch)
Displacement of Pipe Ends

e

| ok || cancdl || e

|
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the node

a)l

.......................

b) |

Also pre-compression, and
relative rotational or linear
displacements of the pipe ends
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[ Node Object Properties X
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Mutual Displacements of Pipe Ends
c) c) Relative to node Node (29)
A’. ........................ N @y, Py, P2 Along X Axis o b
e 3 Mong Y Axs 0 mm
Ay A~ Along Z Axis 0 mm
OK| | f— | | e
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/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

-4

Valve Object

' Node Object Properties

Valve

] Name

Length 400
Weight 176.4

Flange Leakage Check

Leakage Check Method

Flange Code
Gasket Effective Diameter, G

MNominal Pressure PN / Class

Material Group

mm

Ibf

Yesftwo flanges) -

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

210 ]

300 o
I | - |
[ ok || canced || Hp |

Automatic Flange Leakage

Check
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Fla nge ObjeCt Automatic Flange Leakage Check:

+ Equivalent pressure / Kellogg Method
« Code Case 2901/ PVP2013-97814 Method

> - DNV Method

& Node Object Properties e M NC 3658.3 Method

Flange Pair

1 Mame l:l

Length 851 in S b

P

Weight 132 (55 < T

Flange Leakage Check Yes - l:l % Pe G

Leakage Check Method PVP /Code case 20 -

Flange Code ASME -

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

) Operating Mode Submode

Hons s b s 300 v 1 Operation mode’ (0) ~ Operation (al Ioads) -

Material Group 1.1 M MNode Mumber Object Flange on the side of node | Pipe outside diameter, (mm) | Temperature, (°C) | Axial Force, (kgf) | Bending Moment, (kgf-m) | Parameters Condition, (MPa) Motes

Factor, Fm 05
calcu- allow- %
lated able

Flange Pair = 219.08 -1000 1499.93 1.60 MPa | 4.29 MPa | 17.36 MPa
OK || Cancel || Hep

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

ve sse | N OoZ7Z | e O bJ ect Vessel Nozzle WRC107/537/297/FEM

[] Node
Material A106 A
Manufacturing Technology Blectric-welded S

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

Inside Diameter of Vessel, Di 1000 mm

Vessel Axis z
Nozzle Flexibility Allowable Loads / Stresses
By WRC 257 |Stress Check by WRC 297/10

" | No Check
L [Manual

lrad 1.6758¢-005 mm/bf

Leir 0 mm/lbf
Uong 0 mm/lbf
Rad 0 “/kgf'm

b R 7.8669-005  “kgfm ;
Rlong 00002312  “/kgfm 5
|0k | [ Coneel [ hep |

/"\;
« Compute IerX|b|I|ty (WRC 297, BS 5500, FEA)
« Check Allowable Loads
PIPING AND_EQUIPMENT « Check Nozzle Stress (WRC 537/297, FEA using
NOZZLE-FEM)

/PASS
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I Show Epaatars

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

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

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

(In tha oo ot the scedes

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

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

STRESS Of NOZZLE JUNCTION ZONE A5 PER WRC 257

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

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

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

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

Strescint, Max 51 APomable, Result

. MPs MPy

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

RESLVE
Masimum utitzstion facter (parh 505
Sorength cooditiens e satalied

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

&F Node Obgect Properties x
Pureg API 1050 108

 Name
Watenal of Purp A333
Manufactung Technoogy Searim
Temperare of Punp L | 150 <
MNarufacturer Aowable Mobipher 1
Tabla Nozde Losdng Fecior
Scheft A x

xe Y%
Furp Certer Coandinate fom Node 2
ox oY oz

y =4

0 ren 0 L 0 "
FRermave Retrarts for Henger Selection

Den Rarave

Sstion Nodw

20 - Tep v ] Set Loass

=

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS
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Object "Pump API 610/ISO 13709", allows to automatically model the pumps,

consider thermal movements of the nozzles, checks allowable loads using API 610

and ISO 13709

Object "Pump ISO 9905"
Object "Pump ISO 5199"

- A

I Node Object Properties

e AF1 §10/150 1305

[ Name

Neterd of Furp 20
Tergecston of Purp L5
Narndactow Mlowabie WMAigher

Table Nozze Loadng Foctor

Schak As x ®
Purp Corter Codtinate ina Node

Dx Dy n2
0 . 50 = 0
Remove Restrarty for Hanger Seecacn

Dont Rarsove .

Sucten Node

42 - S [ 5et Loade
Dwcherge Node

715 . Sde » [7] Set Losds

a) The individual component forces and moments acting on each pump nozze flange shall not exceed the
range specified in Table 5 (T4) by a factor of more than 2.

b) The resultant applied force (Fpga, Froa) and the resultant applied moment (Mgga, Mgpa) acting on each
pump-nozzie fange shall satisfy the appropriate interaction equations as given in Equations (F.1) and (F.2):

[Frsal(15 % Frsrall + [Mgsal(1.5 « Mpgrall <2

Frpa/ (1,5 % Frotall + [Mroal(15 « Mol <2

c} The applied component forces and moments acting on each pump nozzle flange shall be translated to the
centre of the pump. The magnitude of the resultant applied force, Fre,, the resultant applied moment, Mpea,
and the applied moment shall be limited by Equations (F.3) to (F.5). (The sign convention shown in
Figures 21 through 25 and the right-hand rule should be used in evaluating these equations.)

where

where

{F.1)

F.2)

Froa< 1,5(Frata + Frota) F.3)
Mycal <2.0(Mysra + Mypra) (F.4)
Mgga < 1,5(MgsT4 + MroTa) (F.5)
Froa™ [Fcal® +(Fyoal + (FzeaFIP#
Fyea = Fyga+ Fupa where
Fyca= Fysa+ Fypa My = Myga + My — [Fyega N=8) + (FypalzD) - (Fzga) (45) - (FzpaXeD)11 000
Faoa= Frsa+ Froa Myga=Mysa + Myp + [Frsa)iz$) + (Fpa)zD) - (Fzsal(xS) - (FzpaXxD))1 000
Mrca = [[Mycal + (Mycal® + (MzcaPTP3 Mzea = Mzsa+ Mz a— [(FxsalvS) + (FuoadvD) - (FysalxS) — (FypaxD)V1 000
L Input | /V Equipment (J |
Operating Mode Load Case Show Equations
1 ‘main mode’ (0) ~ Operating W+P=T -
Object Start Type DM, mm | Frad, N | Fcir, M | Flong N | FR, N | Mrad, N.m | Mair, Nom | Mlong, Nem | MR, Nem | Sum | Notes
End
node
Pump API 610/150 13709 | Node (1) | Suction, Side 200 -7333 5887 31050 -2626.33 4598.20 19057.39
9780 | 6220 - 6920 3520 - 7060 4710
Mode (3)  Discharge, Side = 200 - -173 0 1440505 0 28.89 28.80 --
- 6220 | 7560 6320 3520 5160 7060 4710
Summary Loads 1433173 | 5714

-20502 - -2626.53

-| [My_sum]=2([MradT1] + [MradT2])=2*(1760+1760)=7040 N-n

3310290 | 7657.21 - -
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Full Scope of Equipment Objects for Power and Process Piping

4l

o=
” PR
ol v
B -

=]

]

B

i

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

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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Object "Tank Nozzle API 650", allows to automatically model the storage tank nozzles.
Automatically model flexibilities using API 650, thermal movements of the nozzle,
movements and rotation due to tank bulging effect using API 650, tank settlement,
automatically checks allowable loads using API 650 and STO-SA 03-002-2009.

’ (Y ELAT N

% Node Object Properties

Tark AP| €30
[7] Name
Matarial of Tark 2
Marfaciang Techrobogy Seamiess
Tempersture of Tark L 40
Seesove Qastraints for Harger Selection
Vetical CAIE, RX
Radus of Tk R 40
Length from Botiom to Norse Ass L 063
Wil Trickness of Tark 1 u
Cuter Dot of Nogse . 24 610
Ferdomnrent On Shel
Fllng Heght, H L5
Densty of Produet, G 1000
Setthernert of Tank. 4 L 200
Nozzle Resbilty Howatle (oads
By API 650 - By AP| 650
Lrad 03042630744, men
lor O ]
Long 0 nes
And 0 md A
For 000035  od tfm
Rong 000062085 dAfm

Cance

------
..................
it L TS R
---------------

F

wrar [ [h]

S S
r"—‘L
— \ 17
e \/

FLARY ] rd NN, L7 NSNS\ P RN SI7 NS\ 277 TONNN
&2 B 2
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Object "In-line Pump", allows to automatically model the vertical in-line pumps, consider
thermal movements of the nozzles, checks allowable loads using APl 610 and ISO 13709.

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

(%' Node Object Properties X
=(a It 5
In-Line Pump AP| 610/1SO 13709 — &, = (2) + (324 + 7205 2 41 (F.B)
L] &= [127F 0,2 — D] + [10 200D,(M,2 + MARSY(D 4~ D) (F.7)
Code API 610 x
= [1,27(Fy? + FAPSY(D,Z - DE) + [5 100D, My BWD,1 - D) (F.B)
Length Weight x 7 (] ol My ()
400 m 50 N For USC units, Equations (F.9) to (F.11) apply:
Material of Pump 20 » %= (a'2) + (=24 + r2)P.52 5950 (F.9)
Manufacturing Technology Seamless v 1= [1.27F D2 - D2 + 122D, (M2 + MZPSYDA - DY) E.10)
= [1.2T(F,2 + FAPSUD,2 - D2) 1 [B1D,0 M, V(D24 — DY) (F.A1)
Temperature of Pump E‘ 100 ‘C
Factor for Temperature 1 where

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

Nozzle Loading Factor 2 =] is the longitudinal stress, expressed in megapascals (pounds<force per square inch);

Pump Center of Gravity Coordinate from Node 3 r is the shear stress, expressed in megapascals (pounds-force per square inch);

Dx 0 mm Dy 500 mm Dz 0 mm Fy isthe applied force on the X axis;
Suction Node Fy is the applied force on the Y axis;
1 v F is the applied force on the Z axs;
 [Eiinput [ Equipment ©
Operating Mode Load Case ] Show Equations
1 'main mode" (0) *  Operating W+P+T -
Discharge Node
2 v Object Start Type DN, mm | Frad, N | Fcir, M | Flong N | FR, N | Mrad, M.m | Mcir, Nem | Mlong, Nem | MRB, Nem | Sum | Motes
End
node

In-Line Pump APl 6107150 13709 RS ENGNN B=la Tl 10 2 -28 ] 0.00
9780 6220 V] 3520 5160

| =T |
Mode (2) Discharge, Side = 219 - -27 47.98 0.00 -
=1

9780 6220 TO60 3520 5160
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Object "Compressor API 617/API 619/ISO 10439", allows to automatically model the
compressors, consider thermal movements of the nozzles, checks allowable loads using API

617 and I1ISO 104309.

[ Node Object Properties X
Compressor AP| 617/1S0 10439 -
[ Name []
Material of Compressor 20 ¥
Manufacturing Technology Seamless 52
Temperature of Compressor [L] 100 T

Factor for Allowable Loads 1

Shaft Axis X Y

Center of Compressor Coordinate from Node 3 v

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

Addtional Nozzle 1
0 + [ Set Manual Loads

Additional Nozzle 2
0 + [ Set Manual Loads

In S8 units:
F,~109M,- 541D,

I US. custormary (USC) units:

3F, M, 297D,
F, Is™e resumant force, Newions (D) (see Figure F 11

LR Y Y

M, resumant moment. in Newton-meaees (M-} from Fgura F 1,

—
M, = JM o M+ M|

For sEes greater than 200 o (8 n ), use the folowing values.

In S urits:

D, -|JM¢-D=’

3
In USC unts.

D, -E’_g&) ()
In S units:
F 41640, < 304D,

n USC uvils:

2F + M_<462D,

In St uris:

F +104M 804D iF Sa)
F 12) I USC uniy:
2F 4 M <462D, F 50}
wrorn
(F 18)
F. 60 comiened resutant of inket, na D% forces. (L%
0
M, hMe ot of avel, and dectarge momerts. and mometits
F2) et ot forces. Newtonassers (R4)
n, 1 the Sameter [mm ()] of ome crouly opening egual 15 e ol arsas of Pe el
and g gs. i the e I8 greater than
230 mom (9 ) use 3 valus of D, equal 10 B fotowing
F3)
In St unets
p %0y oalent Dusmener) frary 5
In USC ents:
p 28+ Epinies Dise) o \
The vaue of e (Figuee F.1) of these mewatants should ot Suceed B8 \
(F.ap)
In 1w
FRl61D, M 246D,
iF 5 Fea000, M =121,
F, = 04D, M,=123D,
Winput 5" | bypment O
Operatng Mode Load Comn £ Show Equatiors
1 ‘Patowsi pewawns’ (0§ = Ogemstng WeFeT - )
Ofyect | Stet Type DN mm | Frad N Fem, N | FlongN | FRN | Mead Nm | Mor, Nm | Miong, Nom | MR N | Sumn | Notes
End
node ‘

Compressar APIE17/A 610/50 10430 | Node (1)  Suction, Top 200 | -15918 1207 -2308 002
| Node(3)  Decharge Top 200 1483408 -173 0| 1230508

ot
ol
Summary Loads - 25051

De=2509141 mm

-2577.83 | 100028 867781 | 1425398
0 28 ¥

amsats |

[Foe]=k1"4030¢=1.00"10162.02=12162.00 N
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Object "Turbine NEMA SM23/API 611/API 612", allows to automatically model the steam

turbines, consider thermal movements of the nozzles, checks allowable loads using
NEMA SM23 API| 611, APl 612, ISO 10437.

[ Node Object Properties X
Turbine NEMA SM 23

[] Name

Material of Compressor 20

Manufacturing Technology Seamless
Temperature of Compressor T 100 X
Factor for Allowable Loads 1

Shaft Axis X

Center of Compressor Coordinate from Node 3

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

Suction Nozzle
1 + [ Set Manual Loads

Discharge Node
3 ~ [ Set Manual Loads

Addtional Nozzle 1
0 v [ Set Manual Loads

Additional Nozzle 2
0 v [ Set Manual Loads

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS
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Object "Other Pump", allows to automatically model the pumps, consider thermal
movements of the nozzles, checks allowable loads.

[ Node Object Properties x
Cther Pump
[] Mame
Material of Pump 20
Manufacturing Technology Seamless
Temperature of Pump L | 100 T
Shaft Axis b - X0 N Y. 90
Pump Center Coordinates from Mode 3
DX DY DZ
0 mm 500 mm 0 mm
Remove Restraints for Hanger Selection
Vertical - b4 Y Z R RY RZ
Suction MNode FR MR
3 - M MN-m
1
FX Fr FZ kS MY MZ
N N N MNm MN-m MNm
1 1 1 1 1 1
Dizscharge Node FR MR
1 N N-m
FX FY FZ e MY Mz
N N N MN-m MN-m MN-m
1 1 1 1 1 1
PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
0K Cancel Help
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Object "Fired Heater API 560/ISO 13705", allows to automatically model the fired
heaters, consider thermal movements of the nozzles, checks allowable loads using AP
560 and ISO 13705.

—— ey — e e s e e

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

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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Object "Air cooled Heat Exchanger API 661/1SO 13706", allows to automatically model the
air cooled heat exchangers, consider thermal movements of the nozzles, checks

allowable loads using API 661 and ISO 13706.

(5 Node Coyject Properties X
Moazie Size N (e (6
A Cacker AP1 6611150 13706 " ON 3) I A, " s, r, r,
[ Nome g =% 0 (1') 110 (30} 150 (110) 110 400) 670 (150) 1020 (230 570 (150)

Mot of Fuak Exchanger 2 > V2 150 (140} 240 (380) 150 (110) 1020 {230} 1330 (300) 1020 230)
Merudoctumg Technology Seanlers z s 430 (200 £10 (453 410 1300; 2000 £45T) 1680 {250) 2000 (453)
Terperature of Heat Exchanger L < g 100 (4) 10 (€00, 1220 (W03 810 (600 340 (750) 2670 (600 X340 (750
Factor for Nozzle Abowabies 1 j’/ 150 08 2140 (15809 | 30%0280) | 1630 (1200) 4000 {500} 030 (1130) 2000 (1120)
Factor for Rowteg Header Miowabies 1 p 200 (% 3060 (22505 | €100 (4S00) | 240(%650) | S680(1280) | 13.340(3000) | SO0%0 (1800}
Factorfor whole Heat B Mowabk 3 20(10) | 407D(3000) | €100¢4500) | 2550(1830) | €670(1500) | 92,340(3000) | $0.010 (2250

0001 5000 (3750 | 6100 (4500¢ 205012250) £360 (3520) 13,340 (3000) | $3.340 {3000}
AR Y g Y o 30(14) | €100(45005 | TR0} | IVCR60) | W000E2%0) | MW ATSY) | 6630 (750
Tuba Langth 200 L] lues from 7.1.10.2

71102 The desn of each fxed of Boatng header, e 0esion of the CONNECIONS of fixea Naaden 10
Sige frames, and the design of othar suppon members shal ensure that the simultanecus application
(sum) of all nozzle ‘oadings on a single header does not caune any damage The componants of the

Rerrove Sestrares for Hanger Selecton
Dont Remave v

< 112 > add Delete POZZéE J0AGINGS On 3 Single header Shall NOL exosed the lulowing values:
M, S100Nm {4500 ke
mm - Flostng Meeder A, 3130 Nm (8000 R
Nozge b 2 - A, 4070 Nom (3000
F. 10000 N 24000
Nozde2 10 . F, 2000 5008
Neaed 4 x . F. 16630 (37SORN
Nocded & 15 J| > 7.1.10.2 multiphed by 3
71103 Thefotal of 3 noz2ie ioads on one multi-bundie bay shall not exceed Tvee times It allowed
MNozded 0O - $or 2 singlo header
Noede 6 O -

o R

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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DQtﬂbﬂSE ﬂnalysis thput E M J M t O b M t + D t b B Node Object Properties
— XpPansion Join |ECLS alabase Ginbal Exparsion Jon
[ | Materials Library...
I [ Name  WRN &3.0150.110.0
o | obieSpings PASS/START-PROF h | ion joint - —
i]. Eﬂn ctant Springsm i p _J Allowable Rotation 1 . I:I
3| soits. ! types and database. Expansion joint deformations
& OK || Cancel || Hep
@ | Insulation.. are checked automatically.
ot Expansicn Joinﬁ.. | E (%' Node Object Properties
-
a EIFI'ES —5 : : = Lateral Expansion Joint
? Bl | Axial Single Use Compensator... ] Name
! Bends L . L
I2E . . Linear Flexibility
i s | Axial Expansion Bellows... 0714 mm kgt
] Tees... Al Alowable Lateral 143 -
ik | Axial Ship Joint... Movenert []
g, Reducers.., _ _ _
* Axial Lens Expansion Joint... 7
ik | Flanges OK % | Cancel || Hep
- o z ] -
l}i'p Gasket... i@k Expansion Joints w
o
Insulation Jacket... L E—— B
= : Jo
Universal Expansion Joirt Cod Descrinti N.omlnal Friction Moment, | Flexibility | Thrust £ " Add Sxonem Meen § Theust dees LOCH Awss of T Pom
i pansion Joirt oce escription LTy N-m =/MN-m sgq.mi pUET  wen
= R
Gimbal expansion joint Witzenmann TU 3685-006-15294711 WEK 10.0200.320.0 200 1] 0.04 0 ':: Qoetar Drectas ::‘"-
Gimbal expansion joint Witzenmann TU 3695-006-15294711 WBK 16.0200.220.0 200 0 0.018182 |0 1 e - O X - pan)
Gimbal expansion joint Witzenmann TU 3693-006-13294711 WEK 16.0200.310.0 200 o 0029412 (0 P preome -0 - - 0028
Gimbal expansion joint Witzenmann TU 3693-006-15294711 WEK 25.0200.140.0 200 0 0.012821 |0 ¢
Gimbal expansion joint | Witzenmann TU 3605-006-15294711 WBK 25.0200.220.0 200 0 0018182 |0 S mid s - bany
Gimbal expansion joint Witzenmann TU 3693-006-15294711 WEN 06.0200.230.0 200 0 0.052632 |0 ROwRrN Reso e
. . . - o Aeyrard Cveites Featety,
Gimbal expansion joint Witzenmann TU 3695-006-15294711 WEN 10.0200.220.0 200 o 0.030303 |0 saxs o
Gimbal expansion joint Witzenmann TU 3695-006-15284711 WBN 10.0200.320.0 200 [} 0.04 0 S clsw =HER * = 54
Gimbal expansion joint Witzenmann TU 3695-006-15294711 WEN 16.0200.220.0 200 o 0.018182 |0 LTS - O Y - s
< > Import & rigd % - v [
Pl
All o Canent -
Save | | Close | | Help |
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Object Untied Expansion Joint and database of Untied Expansion Joints, allows to
specify the axial, rotational, shear and torsion flexibility and automatically checks the
individual and combined allowable deformations. No need to manually model it using
nonstandard expansion joint any more.

et te e ey e e e e s e e ey seaes
- Ogtputl Window Help
(% Node Object Properties X B Piging Stress
g]" \;\lersal Exparaion ot ] — G Insulation Stress
lame
o % Seismic Stress (Aboveground)
Thrust Area 241234 sq.mm =
G  Flaw Stress
Axial Flexibil
- D04e2 /N Load and Displacement in Restraints
Allowable Axial M ent
: Sl fo bt . 9% Restraint Loads )
Rotational Flexibility 0.33405 “Afm 4K Nozzle and Equipment Loads "“k D ‘ |.P‘..5 | |"1"il; |
Allowable Rotation 10 - A Displacements [-. ] [, ] [, ] E‘ 1
ST A A A
Lateral Flexibility 0.0044 mm/N Expansion Joint Deformations B & a
Allowable Lateral Movement D mm B4 lternal Forces & Moments
9= Selected Spri
Use Torsion Flexibility = SECEECIRINGS
2L Selected Constant Effort Springs
Torsion Flexibility 0.34332 “Afm 3 '
@3 Buckling Check of Pipe Wall
Allowable Torsion Rotation 1
¥ Flange Leakage Check
Output 3D Vi Ctrl+H
| oK || Cacel || Hep U Output 3D Yiew ”
— % Error & Warning Messages
L|Input ./VDefexp @] \
Operating Mode Load Case Axiz
1 HE RS (D) = Operating W+P+T - Local axis (Design/Alowable) =
Mode Mumber Type | Local axis Aocial, (mm) | Allowable, (mm) | Shear, (mm) | Allowable, (mm) | Angular, (%) | Allowable, () | Torsion, (%) | Allowable, ( Surmmary | Notes
pAss PIPING AND EQUIPMENT Untied Expansicn Joint Pipe3-12 241 50 1.22 15 9.59131 10 -2.05119 Mo 1
Q al 2 Q "T z z = =
ANALYSIS & SIZING SUITE 13 e Brene o o Pipe 5- 13 0 No 0 No 0 No 139229 | 515662 0.27
15 Tersion Expansion Joint Pipe 7-15 0 MNao 0 No 0 No 10,1299 51.5662 0.20
21 Torsion Expansion Joint Pipe 19 - 21 0 Mo 0 No 0 No -4.36021 51.5662 0.08




PASS/Start-Prof | Piping Model Creation

 Object Torsion Expansion Joint and database of torsion expansion joints,
automatically model torsion friction (friction moment) and checks allowable rotation
angle.

 Object Slip Joint and database of slip joints, automatically model axial friction and
checks allowable deformation.

dHHE]
Frage oo
=3+ =1
Fpe 2 Pigze | ik 1 pigee 2
- —————————————— e —
Fuphy oV Fophany
“’é.". Pransare + moswonry
o 3 —mno
(% Node Object Properties X " Frnge boy
Torsion Expansion Joint ‘_q J
[] Name
Friction Moment 0 kaf-cm % Node Object Properties >
Alowable Rotation o " e Slip Joint
] Name
Friction Force 0 kaf
. OK i | Cacel || Hep | , ,
Alowable Axial Expansion 0 mm I:I
[] Pressure Balanced
LOK T | Cancdl || Hep

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS




PASS/Start-Prof | Piping Model Creation

Plane flaw and volumetric flaw objects for fitness-for-service calculations

[*' Node Object Properties X :
443 —_ H:w F Output I Window Help
» [ Name | & - T Piping Stress E
e Flaw Type Inner 4 Eljm Insulation Stress =
Haf OF Adal Lengih (A) . " 7 QL Seismic Stress (Aboveground) I~
Circunferential Half Length Of Defect (B) 0 i ‘5 Flaw Stress =
Measured Depth with Comosion Alowance (C) 0 mm A  MDMT, Impact Test
Measured Wall Thickness nearby Faw (T) 0 mm Load and Displacernent in Restraints
Restraint Loads e

Tensile strength at Operating Temperature,
ob 0 kaf/sq

Mozzle and Equipment Loads

Displacements

#>- &

Expansion Joint Deformations

“En
&

[ternal Forces & Moments

7= Selected Springs

?L Selected Constant Effort Springs

==
N&= | Plane Flaw
== Yolumetric Flaw o
PIPING AND EQUIPMENT - e L e
ANALYSIS & SIZING SUITE

ok | [ Goos | [ hep\ o 2
AN W @2 Buckling Check of Pipe Wall
?‘ ",r Flange Leakage Check
~ = Output 3D View Ctrl+H
=

Error & Warning Messages




PASS/Start-Prof | Material Database

Individual Material database for each piping

code.

ASME B31.3

« Contain data for Creep Rupture Factor

calculation, a

« Contain data for minimum design
temperature calculation
« Contain flag to use f=1.2 or f=1.0

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

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

sional stress

* calculated by eq. (1c)*
(1)

/|

f (seeFig.302.3%) = 60(N) ™2 < f

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

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

f» = maximum value of stress range factor; 1.2 for

ferrous materials with specified minimumj
tensile strengths €517 MPa (75 ksi) and at]
metal temperatures <371°C (700°F); otherwise
[n=1.0

Sq=f1125(8 + &) — S (1b)

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

@ material A182 F310

Data source
Density
Larson-Miller constant C 15

>I'I-I'Iin.TnErrnp:uE:rr—JturE:

Class: Austenitic Steel —

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

ASME B31.2-2018 Austenttic

8027172363 kg/m3 Maximum f=1.2

-325 Mn. Temperature -

actors

e

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




PASS/Start-Prof | Material Database

@ Materials - x 11

Individual Material database for | ...
eaCh p|p|ng COde Code | EN 13480-2017/EN 133412019 (Metallic Industrial Fiping, Europe) V||T|

Manufacturing method seamless 3 Material: 1.0345/P235GH Class: Carbon or Low Alloy Steel — *
Material 1.0345/P235GH ™ Database can only be edited if database files are open for editing and if stress
units are set as MPa for ASME - ksi)

For example EN 13480/EN 13941 (] e
data base Denstty 7850 kg/m3
« Canautomaticallyselect | oA 2

material properties ﬁ men | e | s
depending on the wall 2 s T T e
thickness and "

seamless/welding optio

o o T Yield Tensile Elastic | Expansion Poisso SRTt SRTt SRTt SRTt o) Add
o COﬂtaIﬂ propertles fOI’ Creep : Stress (Rp). | Strength (R,  Madulus—Ceeft— g, j; () 10000, | 100000, | 2000001, | 250 000 Dote
ana | yS | S 68 0 0 6.277e-006 0 0
212 28717 52.214 29887637 6.611e-006 0.3 0 0 0 0
302 72 52214 20353.463 | 6.804e-006 0.3 0 0 0 0
392 24656 52.214 28805.946 | 6.986e-006 0.3 0 0 0 0
482 21756 52214 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 17405 52214 27084.493 |7.458¢-006 0.3 0 0 0 0
752 16.244 52.214 26484181 | 7.502e-006 0.3 26387 20450 18565  17.685
770 16.128 52.214 26362495 | 7.617e-006 0.3 24076 18565 16679 15809
788 16.012 52214 26240228 |7.642e-006 0.3 21901 16534 14794 | 14.069
JPASS PIPING AND EQUIPMENT 206 15,96 52.214 26117526 | 7.667e-006 0.3 20015 14504 12908 12473 -
ANALYSIS & SIZING SUITE 824 15.780 52214 25994389 |7.691e-006 0.3 18130 12763 11168 10733
212 15.664 52.214 23870527 | 7.714-006 0.3 16244 11168 9572 9.282 v | Bxot..
Save || OK || Cancd || Hep |

eater than 0 d




PASS/Start-Prof | Material Database

Individual Material database
for each piping code St

*

Code IS0 14692 (GRP piping systems. Intemational) Add.. | |

Manufacturing method

ISO 14692 database Wavstong 55|
« Contains fc fact

e Contains Gxx facter

@ Material: Wavistrong 55

Class: FRP

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

 And everything to perform
accurate professional
analysis,
just need ask the

| —

manufacturer to provide the

data for this table

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Manufacturing method

Material

Copy To...

Wavistrong 55

N

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

Delete

g
5 X

Import...

Samplast 55
Wavistrong 63
| ose Help

Data source Data provided by Future Pipe Industries
Density 1850 kg/m3
yclic long term strength factor, fo 4
Temperature | al(@:1), | al(1:1), | hI(1:1], | al(2:1), | hi(2:1), 4 s Ea. Eh G Bpaﬂﬂtm Poisson & Add
ksi | ks | ks | ksi | ks |Pendreducer |tesnozle | ks ks factar | G
L ksi ksi 1/F Vh/a Delete
: 0 1522.896 0.0000111111
1 |04 4714 0 0 9.065 18130 |11.603 9.282 1416,.294 | 2824610 1584537 0.0000111111 | 0.65 0.054
140 4714 0 0 9.065 18130 |11.603 9.282 1324920 |2673.946 1501141 0.0000111111 0.65 0.063
149 4714 0 0 9.065 18130 |11.603 9.282 1328.601 |2623.878 | 1471988 0.0000111111 |0.65 0,065
176 4230 0 0 8166 16317 10443 8354 1340,149 | 2467.817 1384385 0.0000111111 | 0.65 0078
< > Export.
@ Materials _ | Save | | OK | | Cancel | Help |
Select Material
Code 150 14652 {GRP piping systems, Intemational)




PASS/Start-Prof | Material Database

/1 1 @ material — b
Individual Material database for each
. e Select Material
piping code | | Show
Code Plastic Piping Systems (HDPE. PP, PVC) w I—I
A TR TE J B Material: PE 100 Class: Plastic — b4
Thermoplastic (HDPE) Pipin . e
p p g g FETLL - Database can only be edited if database files are open for editing and f stress l:'
Data base units are set as MPa for ASME - ksi)
. Data source DIN 8078, EN 1778, DV5 2205
°
Contain factors to calculate e
allowable stress depending on ti
Density kg,fm3
and temperature Safety Factors
N N Test T=<20 T=20 Occasional
« Contain creep modulus depeﬂ% !
on temperature, time, and stress | The Coefcnts for e Curves
AL Bl 61 1 A2 B2 62 2
389375 | 0 24482,467 | -38.9788 |  -20.3158 O 9342,693 | | -4.5078
.W B Materiat PE 100 Class: Plastic -
" Datohase con ordy be edied f databane et 2w 0000 1o 60Rrg an f Wees
| PR3 3 set 25 WP for ASME e
3 Materials — X Deta srce DN BOTE, BN 1770, DS 2205
Select Material -
ena | | l—‘SI'IUI > Service Life, heur 7
Code Plastic Piping Systems (HOPE, PP, PVC) v Temp Suess, k%
¥ Ne0 e 1467
Manufacturing method v 0073 f oas | noeo | o4z | ose0 | a7 | oo | s |
Copy To.. 0 15540 1350 150540 1SS0 15U A0 HIGH 1R1E |
Material PE 100 (5} NA030 16030 NG00 M6030 MNADN NA00 WeLE S2s 8
M Lt | Swe || Bpot. | 0 e W WMT WM W W WA R0 WA 6
PE 67 Export... 14 6565 (96563 56563 S6SES SESES SESES 6565 e A
PE 80 2 39160 3R W0 W0 N0 B0 NN 356 3
Eggmg; 1 7557 ISST 4S5 ISST WSS MISST ;A ol 2

PP-R
PIPING AND EQUIPMENT PVCC type 2
ANALYSIS & SIZING SUITE FVDF
Close Help




PASS/Start-Prof | Analysis Capabilities

PASS/START-PROF has professional analysis abilities needed for Process and Power Piping

Stress Analysis:

 Nonlinear analysis of gaps, friction, one-way restraints, rotating rods, etc.

« Special algorithm that improves the nonlinear model convergence on-the-fly without manual
tuning (gaps and one-way restraints cycling, friction force cycling etc.). We receive from users
the models that didn't converge, put it into our collection and continuously improve that
algorithm for past 55 years. It allow to achieve convergence in 99.9% models

« Nozzle, tee, bend flexibilities and SIF (Code, ASME B31J, WRC 537/297, PD 5500, FEA)

 Nozzle, pump and other equipment automatic checks (API, ISO, NEMA standards)

« Optimal automatic variable and constant spring selection using manufacturers catalogue

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS




PASS/Start-Prof | Analysis Capabilities

Bourdon Effect (translation & bend rotation)

R

AACSSLTRSRRNRERNNS

Sh

pm—

s,

/PASS

AVSRRRRNRNAS
U

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Unrestramed pipe k = 0

Restrained pipe k = o

Partially restrained pipe with flexible spring &

T el | IAARRALSARARALALALAA RS A AR ] A O | Tr T \Ld LA LARAI LAARS Tir T Vl'\‘
,_,..-,,,.....,';....““,..-..;.3 TP T P O U P PO TR T T T T 7 v >
PID — 2
4 @ATEA + (1 - 2v)A BE= (B = 3
R=aATEA+(1-2v)A Ll fT‘”
= + -V T —
Support Load R=0 D2 —(D - 2) aATEA + (0.5~ v)S, - A
= aATEA + (05— v)S, ' A —
H+l
Px{D - 2t)7
—aATEA — 2y ————— A pri(p - 2t)?
2 PalD - 2t)° - EA 4
Axial Force N_Ps(D-Z:J ~ 055, - 4 N = —-qATEA + 2y —— T+l
¢ = —~aATEA +vS, - A S --"ATEA;m-"-v)SvAW“..A
LI
[ %)’
D~ 2t
G —@ATE — 2v b‘-’“-"(b"-‘?x?+ P(D - 2007
P(D —21)* e ™ 3 3
—2r)? e . o /TN EA D2 —(D-2u)p
s s,:-ﬁi?—-—”—:e»o.ss, Sa = —aATE + v o == 4 1
D3~ (D~ 2)? % —alTE + v5, ~@ATE = (0.5 = v)S,
g i + 0.55,
T+l
( )2 at (an+(1 o) TR AP "} '
PD-2 L -\a —2vl= s
L= aATL + (1 = 2) ————— — D -(D-2)°E/\E4, ,
Eloegation 02— (b-uPE AL=D o

L
= gATL+ (05— vlS,,-L;

w (asre + 05 - 15 =) | 5
D -V Vo . T TATCH
: & f—f.l




PASS/Start-Prof | Analysis Capabilities

Calculate creep stresses in operating state and after cooling down (relaxation)
Calculate support loads with creep effect after cooling down with creep self-springing effect
(ASME B31.3 319.2.3 a)

Creep lead to expansion stress and
support loads relaxation (reduction)
with time

Creep lead to increasing the

deformations from thejweight loads
A /

AG max

PIPING AND EQUIPMENT o t
ANALYSIS & SIZING SUITE >

/PASS




PASS/Start-Prof | Analysis Capabilities

Calculate creep stresses in operating state and after cooling down (relaxation)

Calculate support loads with creep effect after cooling down with creep self-springing effect (ASME B31.3 319.2.3 a)

Creep lead to piping self cold-spring in cold condition

Stress Stress
T max Ao Stress at first heating
Tu| Stressat first heating
v v )
Stress after relaxation
Avarage stress
s Suessafterrelaxation
G F 10 2 g 7 1 - l
g »
' Time
input_/ [ Stress G|
Operating Mode Expansion Stress Range Show Equations [ Stress Range from Operation to Cold
1CTAPTT - 1CTAPTY (1-14) | mE i
1
Object Start Primary Loads Expansion Stress Range, (ksi) Creep Stress Creep Stress MNotes
End Stress in Hot State, (ksi) {Operating State), (ksi) (Cold State), (ksi)
node sl ‘ Sh*We/E | % Se | Sa | % Slcreep | Sh, creep | % | Slereep ‘ Sc, creep | %
Above ground pipe 14 4733 0 15215 | 310 | 4795 45535 | 105 | 4762 12172 | 399 | T34 30 245
29,2 Flange | 6.244 15.215 41.0 4127 44,025 9.4 6.103 12172 30.1 8.580 30 286
Forged Elbow 29,2 Flange | 7.270 15.215 478 7012 43.060 183 7.033 12172 57.8 | 10,61 30 354
Above ground pipe 292 Flange | 6491 | 15215 | 427 | 4542 | 43778 | 104 6254 | 12172 | 514 | 9429 0 314
15 3422 | 15215 | 225 | 5656 | 46847 | 121 3988 | 12172 | 328 | 7435 0 248
Above ground pipe 14 4923 15.215 324 16.859 | 45.346 372 5.603 12172 46,0 | 20.829 30 69.4
16 5018 15.215 330 13.674 | 45.252 30.2 5.687 12172 46,7 | 16.348 30 4.5
Weldolet (branch welded-on fitting) 16 10,051 13215 | 661 -- 13462 | 12172 | 1106 -- 33,13,14.333
Above ground pipe 16 4204 | 15215 | 276 | 8415 | 46085 | 183 5036 | 12172 | 414 | 9884 30 329

AN Flamme

5 AGR 15 3158 R

2 RAN2 AATT2 an

e R ]

ARy T RTRs ] n

BEEE

319.2.3 Displacement Stress Range

(a) Incontrastwith stresses from sustained loads, such
as internal pressure or weight, displacement stresses may
be permitted to attain sufficient magnitude to cause local
yielding in various portions of a piping system. When the
system is initially operated at the condition of greatest
displacement (highest or lowest temperature, or greatest
imposed movement) from its installed condition, any
yielding or creep brings about a reduction or relaxation
of stress. When the system is later returned to its original
condition (or a condition of opposite displacement), a
reversal and redistribution of stresses occurs that is
referred to as self-springing. It is similar to cold springing
in its effects.

Often the greatest stresses and
support loads are in cold state after
creep relaxation due to self-

springing!



PASS/Start-Prof | Analysis Capabilities

Creep lead to piping self cold-spring in cold condition

Stress
o

max

Stress at first heating

pex) v* 7/

Stress
Ao Stress at first heating
" Stress after relaxation
pent? >T
Temperature

Input urlaﬁtrss l_’yV[&Loads ﬁ]

Often the greatest stresses and
support loads are in cold state after
creep relaxation due to self-

springing!

Operating Mode
1CTAPTT

Load Case
* | Cold Creep (W+P)FT"d -

Auis
Global axis

Mode Mumber

Type

Forces along coordinate axis, (kgf)

Moments arcund coordinate axis, (kgf-cm)

\r|z

X ¥ | z

3,Bend

PAssS

Anchor (ficed)
Anchor (foced)
Anchor (ficed)
Anchor (frced)

Resting Support
Anchor (ficed)
Anchor (fixed)
Anchor (fixed)
Anchor (ficed)

-741.20 -5316.80
6107.60 -508.40
-2450.80 | -474.70
282 -1175.80
0.0 39.20
-102.60 -350.80
-259.90 -742.60
-481.60 -231
-2353.50 15.30

143.70

25.40

182.20
14432.80

-7516.52 -164260.46 310608.63
-134784.76

25199.76 149356.38

93675.08 -172333.62 -52396.02

0 0 0

-63010.91 33497.13 -33351.85
-125347.83 668533.35 -23842.90
-210262.61 17410.30 -13870.44
-27776.98 423.14 -456489.75

Support Type
Anchor fixed), Resting... -

4




PASS/Start-Prof | Analysis Capabilities

EN 13480 creep stresses are calculated automatically without any user's manual efforts

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

oq =P Lo o7 Ma M | L OPT . f o\ r and 0750 =10 (11.6-5)
de, Z Z 2
@ Matwriat
. wm o :
EN 13480 database contains all needed o amwrc:ummm —
. . . Mandnctumy ek Material 1.03435/P235GH Class: Carboa or Low Alloy Steel - *
information for creep analysis s SRUEPO] () Dt i o b i i o

Data souece EN 16218-2:2013
Daraty 750 gimd

12288005 03
1986100 | 12574e-005 23
ladra 1287e-005 03
6% 13163e-005 0
1867410 134256005 03
1826020 | 13008008 03
0T 137M1e-005 0
1800200 13755005 03
180040 138005 03

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

EEEEEEEEEE
:

/PASS




PASS/Start-Prof | Analysis Capabilities

START-PROF calculates the cold state after cooling down from the hot state. It allows to get
more realistic expansion stress range

AAmal force a )
L2 it L6 A [Installation State at Ambient Temperature
A R=0 Z Sliding Support
c 4
S 4 F=0
& b) w Moving direction
3'3' 4 Operation State at Design Temperature *
g R=F _~ ——-
5 — |, i=sesps
/ —
“ F=u*W
c) W Residual Strain
pASS/ START-PROF ; Cold State at Ambient Temperature after Cooling Down * / Moving direction

R=-F ~ v/
Tlme> : /. -‘li‘.-..
: 7 e
/ F=u*W
iy L5 =

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS




PASS/Start-Prof | Analysis Capabilities

Minimum Design Metal Temperature (MDMT)
calculation according to 323.2.2 (a), (b), (d), (e),
(f), (9), (h), (i), (j) of ASME B31.3-2018.

Material database contains all needed data.
thputl Window Help

T Piping Stress E

¢ (I:?I Inzulation Stress

Seismic Stress (Aboveground)

—

Load and Displacemnent in Restraints

¥ L

Flaw Stress

MOMT, lmpact Test

Restraint Loads
Mozzle and Equipment Loads
Displacements

Expansion Joint Deformations

Fl

[ternal Forces & Moments

9= Selected Springs

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

Output 30 View Ctrl+H

b & & B

/PASS

Error 8 Warning Messages

Material: 2105 Class: Carbon or Low Alloy Steel -

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

ASME B31.3-2018 Carbon|C<0.3)
7833.41303

Data source
Density
Larson-Miller constant C 20

kg/m3 Maximum f=1.2

Min Temperature -25

Mn. Temperature Yj

Mn.Temperature

Creep Factors Carbon, SiMn Steel

Allowable Yield Elastic
Stress (5), | Stress (Sy), | Medulus
MPa MPa MPa

160.64784 | 248.21126

1RN RATOA

Temperature
RiE

A2 MM17R INITNE 0GR |1 157~ ANS

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

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

Delete

e




PASS/Start-Prof | Analysis Capabilities

PASS/START-PROF calculates the MDMT
according to figure 323.2.2A and figure
323.2.2B depending on the calculated stress
ratio if user select appropriate option in
project settings, taking into account the code
requirements 323.2.2 (g), (h), (i).

After analysis the output report table is
provided. For each pipe START-PROF show if
the impact test is needed or not

Soe Tt

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

S Wit Thmpestars, €

is

‘Input = [&MDMT 3

o Tty

Object Start Thickness, crm | Material | Stress Ratio, r | Tmin, °C | MDMT, =C Output
End
node
Above ground pipe | 3. Restrained 0.600 A106B 0.2%4 -40 -48 oK
Above ground pipe |23 0.600 Al06B 0.395 -40 -43 oK
5,Bend 0.600 A106B _-- Impact Test
Above ground pipe | 6.0 Flange 0.600 AlDEB 0.436 -40 -43 oK
24 0.600 A0GB 0.400 40 -43 oK
Above ground pipe | 6.0 Flange 0.600 AlDEB 0.342 -40 -43 oK
Above ground pipe |8 0.600 A0GB 0317 40 -43 oK
25 0.600 A0GB 0.283 40 -43 oK
Above ground pipe |27 0.600 A0GB 0.430 -40 -43 oK
g 0.600 A106B _-- Impact Test
Above ground pipe |8 0.600 A0GB 0.330 -40 -43 oK

Figars 1237 24 Nizipmssn Temperatures Withost irmpact Testing for £
"e A A LM Sar Designated Curwe for 3 Listed Material; sex Tonls

Mot Tnmnnn. 7, it (14

Arhas Stesl Materialy
NIND 0N tor Tamsar Values)

1 1

2
1 1

el | =

// “/-V —_— -::i

i 4 // R
A

[ LA B e
7 I [ | .

03

Figure 371228 Retuctisn i Lowest Exemplion Temperatare foe Stesls Witheut lmpact Testing
(Sex Tabis

13200 tor Tabuhar Values)

NN
A

\

N
\\
\\
—
— LY — Lt e ——
b » o w (5] n o v L " "
w T O U I T TR LS S VT TR S T TR L~ S 1)
Tarpaanes Radssen, C (6



PASS/Start-Prof | Analysis Capabilities

Alternative occasional allowable
calculation for elevated temperature fluid
service 302.3.6 (2) ASME B31.3-2018,
added appendix V.

"Time duration", "Alternative Occasional"
options in operating 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 to Occa-
slonal Loads

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

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

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

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

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

usage factor in accordance with Appendix V

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

@ Material: 4106 A

Data source

Density

Larson-Miller constant C 20

ASME B31.3-2018 Carbon(C

7833.41303

)

Class: Carbon or Low Alloy Steel -

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

Maximum f=1.2

X .basic allowable stress for castings shall
d by the casting quality factor, E. Where
I:' Tess value exceeds two-thirds of yield
iperature, the allowable stress value
1 as specified in para. 302.3.2(g).
ses due to test conditions are not subject
15 in para. 302.3. It is not necessary to
:casional loads, e.g. wind and earthquake,
currently with test loads.

. . Creep Factors Carbon, SiMn Steel M I:I
Larson-Miller constant "C" in ASME B31.3
. . : : -
material database Temperstre | 52> {stress (o, Mol | Coe [ PEE0N |
: ksi ksi ksi 1/F
-325 16 30 31400 |5.5e-006 0202 1.0
Llnput /[ Stress (3] -200 16 30 30800 5.79e-006 | 0.292 1.0
Operating Mode Show Equations Stres -150 16 30 30300 |59e-006 0292 1.0
1.1 el 1" - Creep Stress -30 16 EN 29291 62e-006 0292 1D
Object Start Primary Loads MNotes 70 16 30 29400 f.de-006 | 0.202 1.0
En: Stress, (ksi) 100 16 EN] 20262 6.47e-006 | 0.292 1.0
nofe | sLak [kesn | % 200 16 27.500 28800 67006 0292 10
Above ground pipe 14 5012 | 5960 | 84.1 4 Smart Operation Mode Editor | 5 | | OK
ave
29,2 Flange
Forged Elbow 29,2 Flange Sh, 4.684 ksi ~ ¢ [Neme [HangerSizing Hightemp I I [ prrerrrey P e TP gew=dicen
Above ground pipe 29,2 Flange Sy, 18.616 kei 1 50201 OPE1 1 o 0 1.00 1.00 0.00 E}chc o [v]1-1a
occl. = = = = = = = = it
ti=5000 h
s =50 heur N O S S O O S
Above ground pipe 14 c=20
3(1)  Test mode
16 Te, 431.384305068139 °C
Weldolet (branch welded-on fitting) 16 502, 5,960 ksi
Above ground pipe 1% min(45h,0.8+0.95y,502), 5.960 ksi
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Automatic Creep-Rupture Usage Factor
calculation according to ASME B31.3-2018

Appendix V (V303.1-V303.3)

V303.2 Determine Creep-Rupture Usage Factor

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

para. V303.1. See eq. (V4). ’

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

(V4]

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

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

V303.3 Evaluation

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

3 Material: 4106 A

Data source

Density

Larson-Miler constant C 20

Class: Carbon or Low Alloy Steel

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

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

Creep Factors Carbon, SiMn Steel - D
Tempeaure | Al [ vt Bt TEpnn  poions :
F o e | Retie®)
-325 16 30 31400 5.5e-006  0.292
-200 16 0 30800 579006  0.292
-150 16 0 30300 5.9e-006  0.292
-30 16 N 29591 6.2e-006  0.262
70 16 0 20400 6.4e-006 0292 oot
100 16 0 20262 6.47e-006 0292
200 16 27500 (28300  67e-006 0292 v
Save | | 0K | | Cancel | | Help |
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Thermal Bowing Analysis — phenomenon occurs when a horizontal pipe is filled partially
by hot or cold fluid (LNG). Many thermal bowing occurrences cause unexpected
damage to the piping or supporting structure

u— (k.3
D Pre 12 [ Ppe = Bured
Neme  NPS2SCHAD

R Additionsl
promchion
Propecsora
Fpe Length
o0x
oY
174

=2 o !

Ppe Froperes

Outer Diameter 2191 e
Wal Thickress B18 mm
Nl Toheranes 125

P Waeeral A106 8
P Marutactumng Technology Bectscweided »

Prasace L 16 NP,
Terperatirs L 10 T
Thermal Gradert L_40 T
Thottom Vot Prosaine 21 e
Urfom Weght
] Cocadate Poe Weight Automancaly
1 _ a(Ttop B Tbotton) Fou Qs holn
— = D Inadaton L0 gl
P Fud L 368 kefim
Fud Deruty L X0 kg/md
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18 national codes

- -3
1 St
(% Pipe Properies x iy Project Settings... - AntiSymmetricl.ctp bt '! »
Pow 78 Bued i = N\
Ll Poess General |Additional |Seismic Wind, Snow, Ice [Other |Dynamic |
Snow Loads
 Main Addivenst Wind, Seow, lce Code [AscE 7-16 (uUsA) E
- | Don't 3 Load
Trmiation Outer Diaretsr 0] | o | Ground Snow Load 5;%%.2‘5& (Russia) Type SUS v
Elevadon of St Nede 4 L] GB 50009-2012 (China
Exposure factor,
Ewvation of 5 Node 4 " NBC 2010 {Canada)
Importance factor|EN 1991-1-3-2003+A1-2015
Snow Shape Factor o4 IBC 2012 (International)
n ¢ Coetl Ice Loads EN 1991-1-3 2009 (Belarus)
! Code KBC 2016 (Korea)
Socw (and Ren} Losd 0064 bogf/m = -
o facter 0% Importance factor, Is 1 Type SUS -
ke Load FASM3EI0 sgiim Hill Shape No Hill v WindExposure B -
Basic ice thickness, t 7 mm
Coreltion Factor 1
] Auccak tactons
Wit Deecean Narber Wend 1 - Eadla
Wind Lood LTOM2IT v/ Code CFE 2008 (Mexica) -
=0
X0 hef/m Wind Direction X -
re kfém Parameter | ~
z e e Basic Wind Speed, V0, m/s |0
Outdoor Temperature, 5, °C |0
Altitude, hm, m 0 Load
Type
Surface Roughness, hr, mm |0
5US <
Total Structure Height, Zt, m |0
Terrain T atennne 1 v
ox Cancel Heto [ ok ][ concel | | heb |
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PASS/START-PROF + PASS/HYDROSYSTEM Allows to Water Hammer Surge Analysis

3D piping Models converted automatically from START-PROF to HYDROSYSTEM and back
« 3D loading is converted simultaneously for all nodes in the system at the same moment of
time

BN AR e - p——— -

M li |
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Pipe wall thickness calculator and
bend wall thickness calculator for all
piping codes.

All pipe and fitting wall thicknesses
are automatically checked before
every run of the pipe stress
analysis according to the selected
code.
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Airodenlt O

. . |Frapect e, Outwde Dharsater, 0 ¢ -
Pipe Span Length Analysis . wwn s
':m Carvesnt Newaree ¢ -
BOST J2386-201) Process pong (uses) v 2 < ‘:
i P Becrcaekded
. . e e . J B Ppe, Above ground Wkt Ghummy Fe 1
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~{H]Trubodetal (3

Project tree... o o=
Outside Diameter, D 1] mm
Calculate Wall Thickness o505 2 S — R
Under Vacuum and External oo~
i Weld Quality Factor for Pressure 1 l:‘
L d . GOST 32388-2013 Process piping (Russia) -
O a I n g [Z-@ Pipe. Above ground Mill Tolerance 0 mm
@@ Wall thickness analysis.: 0 )
Strength analysis of vacuum element| | Comosion Allowance 0 mm —
Analysis of allawable load capacity fo . R
Simple Expansion Loo o by b D"
p p p g 5pan length analysis.: 0
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PASS/Start-Prof | Piping Model Creation

« No need to create 67 complex load cases are automatically generated based on
the load cases simple five START-PROF operating modes

manua”y LI sl M ML EE e W ]

2\ Smaet Operation Mode Editar X

- Savea lot of time R o W o e e e R o

Sress Range Betweet S 03 g Torcuses. Raaload case Wrlases please see i hol

! Operating 14 ] = = s "WM #1: Opersang
an d protect fro m 1.1 Safuty Valve Theust 1 - . . occ v L3 W1+ L SUS Stress, Dip, Force, et
1 2 Opersting 2 O m| O O 0o = 100 TROSUS  [w12-1, 2-14,2-3. 24 [N 3. 1491471 OPE D, Force, et
. 2.1 Safety Valve Theust 2 - . . . ocC v L% L34 1{#1) EXP(1-1A) Stress
m |Sta kes 43 Fillng O 0 O 0o o =] L® O SUS  [wi3-1A 114 170 2{22) ©XP(1:7) Svess
4 Emergency (] a o O 0O ] 10 TOSUS v 414 108 L2420 OP(1-9) Stress

Editor will do this job
for you

Easy to understand
and change

No limit on pressure,
temperature
number
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® Operation MOde 3 Tt Test ~ L6 1242 24) EXP(1-9) Stress

L7: W14P 13T 145 D, Force, e, (5 - Soow)
L8: L74.2 Algebrac:

L%: L1448 Scalar SUS Stress

L20: W14P1+T 141 Disp, Force, =iz {1 - Ice)

L1 L3040 Algebraic

LI2: 114011 Scaler SUS Svens

L1 WI4P1+TL +Siesmic{+X) D, Force, etc.
L34: 11347 Algebeaic

L15; LI4L14 Scolar OCC Stress

LIE! W14P1+TL +Sieamic{-X) Disp, Force, etc.

11L37: L3642 Algebrmc

LIB: L1417 Scalar OCC Styress

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

1212 114020 Scalar OCC Stress

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

£29: L 14023 Scalar OCC Stress

L25: W14P14T 1 ASeemic{+Z) Do, Force, elc.
126: L2542 Algebraic

LT 134026 Scker OCC Syems

L28; W1+P1+T1 +Sesmic(-) Osp, Porce, etc,
129: 12842 Aigebraic

L30: L1429 Scoler OCC Stress

L3I0 LI4MAX(L 14,1 17,...)"0. 5 Scalar OCC Stress
L32: L3-MAD 144 17,..,) 0.5 Scater OCC Stress
L33: L24MAX(L14,L17,.,.0°0. 5 Dep, Force, et
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Different operating modes can have _BEE e XL\" % |
different: | e
« Temperatures 1-o i pddens,
e Pressures ]-co s —
e Fluid weight 1-c o =
« Restraint displacements 1-o0 " —
* Forces and moments, uniform loads 1~ Oaorsr [R5 e
* |nsulation layers and density, weight 1-o0 ke 3 =
 No limit on pressure, temperature, etc. =
number s e 35
 No limit on operation mode number Tempersre ‘3;;;{“"9 e
« Load cases created automatically oot ey 5
« Interactive reports are compiled = ==
automatically for all operating modes e —
LT el I
Bl oom [ |7
G{PASS e A Sy — o
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Full scope of the needed interactive reports after analysis

thputl Window Help

L0
=]
0]

1%

i

G
»

SR dEFEFRFm I & &

Biping Stress

Insulation Stress

Seismic Stress (Aboveground)

Flaw Stress

MDMT, Impact Test

Load and Displacement in Restraints
Eestraint Loads

Mozzle and Equipment Loads
Displacements

Expansion Joint Deformations
Iternal Forces & Moments

Selected Springs

Selected Constant Effort Springs
Buckling Check of Pipe Wall

Flange Leakage Check

Cutput 30 View Ctrl+H
Error & Warning Messages

A B

/PASS
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Reports are interactive. For example, you can add or
remove stresses from axial force on-the-fly, change
global/local coordinates, add or remove creep stress etc.

Reports can be copied to MS Excel

Reports can be exported into MS Word

Free Viewer is Available

You can send your piping model to customer, who can

open it using viewer and review piping model and all
analysis results
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Function ‘Copy Whole Model'.

Allows to copy whole piping model as an
object into clipboard. After that you can
insert this interactive model into any other
software like MS WORD, EXCEL etc.

You can rotate, pan zoom the model right
inside MS Word

You can add interactive into report in MS
Word and send to your customer for review

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

iﬁ’ Docl.docx - Microsoft Word

File File START View Mavigation Help Window

B A @ S0 E+ale

&1




PASS/Start-Prof | Reports

| Bie ESt Y Sprce Aabes  Oytput  Miedow  Help
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« Stress report show all use
equations

e You can add/remove stress
from axial force

. Activate individual features — |

for each pipe stress code

« Cells where the check fails
has a red color

 Messages about stress
check fail duplicated in the
errors and warning window
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PASS/Start-Prof | Reports

PASS/START-PROF has smart
warnings in error checker.

It show all engineering
warnings like support is lifting
off, support loads are greater
than allowable, expansion joint
deformation exceed the limits,
buckling analysis failed, flange
leakage failed, spring hanger
variable range greater than 25%,
spring load in one of load cases
Is greater than allowable, rod
rotation exceed the limit and
many others.
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PASS/Start-Prof | Features
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PASS/Start-Prof | Features

« Each piping system project is stored '-f e

INn just one file

 Thumbnails for windows explorer.
You can preview all piping models
right in the explorer before opening
the file

« Fast opening even big models

 High speed of stress analysis and
working with a really big models

PIPING AND EQUIPMENT
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PASS/Start-Prof | Reliability

Full Verification and Validation manual. Added a lot of verification examples, compared to manual

calculations and other software.

1.6 ASME B31.3 Appendix § ($302)
ASME B31.3-2018 Appendtx § {5302) Model

STARY-PROF model - 220071

CARL MG mocw 1he

Figure $302.1 Liftoff Model
Y ‘ o t22m D05 €3m  8918m 305 122m
10OR | m | B0 | (30M | m | la0n)
10
0 Y
' @ & Ly
5 -
6.1m
@
]
F2Y
7~ o
1 WE®® SACITAT)
CAELAR f froxsel 828 - START-PROF model

¥

¢ .
CAESAR ¥ model - 220571 . [

CAESAR Il model

2 L
|
/

PIPING AND EQUIPMENT &
ANALYSIS & SIZING SUITE

VPASS

() START-PROF

Poe e Aralyss oflwme

VERIFICATION AND VALIDATION MANUAL

Verwan ¢ M

" START-PROF model NRG |

Fiynen w3 azaiel

START-PROF model NRG4-|




PASS/Start-Prof | Reliability

Each new PASS/START-PROF release is:

« Automatically verified on more than 300 examples with previous versions (quality
assurance system).

« Checked manually with group of pipe stress experts (testers).

« Each release pass through 1-3 pipe stress training with 10-20 students before official
release.

« After release, all bugs reported by our 2000 companies active users are quickly fixed
and new release is provided.
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PASS/Start-Prof | Licensing

Configurations Comparison

Configurations/Pricing Options

Code Complete Process Power Complete Standard Process Standard Power Standard HDPE+FRP
Ad d Adh d Ad d (40% di (40% discount) (40% discount) (40% discount)
IS0 14692 v v v v
PASS/Start-Prof PASS/Start-Prof PASS/Start-Prof Power PASS/START-PROF rE

Complete Advanced

Process Advanced

Advanced

HDPE+FRP

Simulation and sizing for any Simuldation and sizing for Simulation and sizing for any Piping stress analysis of high ASME B31.1
piping network considering piping networks based on piping networks based on density polyethylens and/or R
all applicable national codes applicable national codes for applicable national codes for fiberglass reinforced plastic

pracess plants as well as for power genaration piping as piping systems. ASME B31.4

PASS/Start-Prof

gas ard cil transportation

weil as for central heating

Complete Standard Svetens. eRerse SSMERILE > <. - & - 7
configuration indudes only

PASS/Start-Prof
Process Standard

PASS/Start-Prof Power ASME B31.8 v v v v
Standard

worldwide popular standaris

5 ST " 2 ASME 8319 v v v v v v
configuration includes only configuration includes only
worldwide popular standarts worldwide popular standarts N 13480 & o v v & -
GB 50316 v v v v v
G8/T 20801 v v v v

e Permanent License at Affordable Price - B , ; ;
(+1 year maintenance for freel) wws v v . »

« Maintenance Renew 1 Year: 25% acmn . ‘
e Annual License: 40% R 5
e Semi-Annual License: 25% —— ”
CJPASS PIPING AND EQUIPMENT ;:m.os” ’ ’
ANALYSIS & SIZING SUITE S z 7



PASS/Start-Prof | Resources

Subscribe to our Social Media to Learn More!

 Web site: www.passuite.com

« YouTube Channel: www.youtube.com/passuite

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

« Facebook: www.facebook.com/PASSuite

- Twitter: twitter.com/passuitecom

« More than 50 articles about pipe stress analysis and PASS/START-PROF features
https://whatispiping.com/category/start-prof
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PASS/Start-Prof | Resources

714 subscribern

Subscribe our YouTube
channel, you will find a lot of
PASS/START-PROF training i
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Pipe Stress Analysis From
Water Hammer Loads
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http://www.youtube.com/passuite

Q&A

GCet a Free 30-days PASS Trial License:
E: support@passuite.com demo.passu Ite.com

W: www.passuite.com

P: +7 495 225 94 32
E: sales@passuite.com

Watch recording of the webinar:
www.youtube.com/passuite
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P: +7 495 225 94 32
E: sales@passuite.com

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