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1 - PROBAD Tutorial

1 PROBAD Tutorial

Thank you for reading this document, introducing into the work with the program system PROBAD.
This manual is applicable to the

« PROBAD full license

« PROBAD test license

We would be very pleased to provide you with a program license or viewer download.
Please contact our sales department in Germany (sales@rohr2.com) or
one of the PROBAD sales partners (see /www.rohr2.com for contact details).

1.1 PROBAD test license

We would be very pleased to provide you with a full featured test license.

To get a test license please
- Use the registration form on www.rohr2.com in the Service/ test licenses area

HOME ENGINEERING ROHR2 SINETZ PROBAD TRAINING SERVICE CONTACT English v|| Q

Engineering request
oftware ang trekQing request

Test licenses

SIGMA Ingenieurgesellschaft mbH - Software & Engineering

= | Find us ' (. 16

EEEEEEE——
: . o L4 LB MAR
—_— | - IAke i

- contact our sales department in Germany (sales@rohr2.com) or your sales partner (see www.rohr2.com
, area international, for contact details).

1.2 User support, hotline and ROHR2 board

All software commands are documented in the user manual and in the program online help.
Additional information sources are available

e as user support providing advice on installation and application of the program (hotline-service)
on workdays (Mondays to Fridays) from 9.00 - 16.00 (Central European Time).
¢ inthe internet, e.g. ROHR2 FAQ, see Help menu,

User support by email

An email function, integrated in to the PROBAD Modeler enables to transmit program data directly (see
menu Help |Support request).

Telephone and email

PROBAD Software-Support ++49 (0) 2303 332 33 45 support.probad@rohr2.de
Internet
www.rohr2.de www.rohr2.com

SIGMA Ingenieurgesellschaft mbH www.rohr2.com
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2 Program start

A PROBAD desktop symbol is located in START| PROGRAMS
It allows access to all installed programs. Modules without current license are blocked.

2.1 PROBAD Start Menu

The PROBAD start menu controls the installed PROBAD program modules.

All PROBAD modules of the current program directory are displayed. For each release a tab is created.
The associated PROBAD modules and manuals are displayed in each tab.

Start a program module by a double click on the symbol.

O
x

&= PROBAD —

Settings Data Support Help
0172023 01/2022 01/2021  Information

H
H
|
i

ass51C a551C aAs5IC
—
ASMEE31.1,B31.3, 1 WRC 297 DIM/EM Piping series Manual PROBAD
EM 12952, 13430, 1591 Release 5.11 Release 4,11

»
|
|
l,,

assic AS51C a55
Modeler TRD ROBI Manual AD
Release 8,11 Release 2.03

aAs5I1C as55

n

|

)
a

FEZIMFO AD
Release 5.00 Release 7.11 Release 8.02

Manual ASME VIII

assic d55I1C

H
]
L)

EM 13445 ASME Piping series Manual EM 12952 Ma| |
Release 3,10 Release 8,11 Release 1,13

m The updated GUI offers the access to:

WSS - ASME B31.1/ASME B31.3/ASME |
« EN 12952/ EN 13480/ EN 1591

Further PROBAD modules will be integrated continuously into this new user interface.

The PROBAD Start menu shows all menus, independent of the module architecture and interface.
Previous calculation modules are accessible by registers.

www.rohr2.de SIGMA Ingenieurgesellschaft mbH
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In the tab Information documents with additional common information are displayed.

£ PROBAD - O X

Settings Data Support  Help
01/2023 01/2022 01/2021 Information

PROBAD Feature list PROBAD Release PROBAD Licences ASME Modifications in the
informationens 2022 current release
PROBAD Tutorial PROBAD Installation EM Modifications in the  ASME PROBAD Material
current release Numbers

Integration of older PROBAD-Releases

Additional directories with working directories of other PROBAD releases can be defined. The PROBAD
modules of these directories are displayed also in separate tabs. This enables the access to commonly
used PROBAD modules of different releases via a single user interface.

Display options

By default only PROBAD modules with existing licenses on all directly connected or via network reachable
license keys are displayed. All other modules are hidden.

For PROBAD modules with existing new user interface an icon for the new user interface is displayed. All
other modules are displayed separately as Classic modules.

The settings can be changed so that also not licensed PROBAD modules are displayed and/or additional
icons for the old user interface of modules with new user interface are displayed.

Not licensed PROBAD modules are marked with a red cross. Icons for old user interfaces of modules with
existing new user interface are marked by obsolete.

) P 7]

Classic C) s.ie

— 2

ASMEI ASME VIII ASMEEB31.1
Release 4.07 Release 7.07 Release 4,00

Optionally icons for manuals can be displayed (see settings).

SIGMA Ingenieurgesellschaft mbH www.rohr2.com
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Properties

By right-clicking on the icon of a PROBAD module the properties of this module are displayed.
PROBAD module X
Nome E | [210121133 |[Manua |
ey | C:\PROBAD\PROBAD-PROGYAD_D708\PGM | Shaw
Working diectory | C\PROBAD\DATA\AG_0708 || show
Data directory | c:\PROBAD\PROBAD-DATA\01_2020\ADD || show

Manual
The manual of this PROBAD module is displayed

Program directory/Working directory

Program and working directory of this PROBAD module are displayed. With Show the directory is shown
by the Explorer.

Settings — General Settings

In this dialog window display settings can be changed.
| ® Settings X

Language: ()automatically () German @) English PROBAD working directory current release Change

Hide not licensed program modules

D:\PROBAD-Projects

Hide manuals

Working directories of other PROBAD releases

| Program modules with new user interface
© show only an icon for the new user interface

() show icons for both user interfaces

License server  dongle

Company name

Change company name \:I Delete Add
Backup
Use logo for documentations Backup input data automatically I

Interval for backup: 0 days

%IGM_/"B: Directory:

Select file with logo

Language

Selection of the language for the start menu. If automatically is selected the language is set depending on
the language of the operating system. Changing the language setting requires restarting the program.
Hide not licensed program modules

If this option is activated only PROBAD modules with existing licenses on all directly connected or via
network reachable license keys are displayed.

Hide manuals

If this option is activated no icons for manuals are displayed.

Program modules with new user interface

This option is used to control if icons for the old user interface shall be displayed at PROBAD modules
with new user interface, too.

PROBAD working directory current release

The directory where the working directories of the current PROBAD release are created is displayed. This
can be changed with Change. Please note that the working directory of PROBAD must not contain blanks
and that the user needs read and write access to this directory!

www.rohr2.de SIGMA Ingenieurgesellschaft mbH
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Working directory of other PROBAD-Releases

Additional directories are listed. The se directories are searched for PROBAD modules of other releases.
All found PROBAD modules are displayed in separate tabs.

Delete / Add

Deletes selected directory or add a new directory.

License server

Defines the server names or IP addresses of the computer with network license keys to be accessed by
PROBAD. Several names can be inserted separated by commas.
Please note that this setting influences also other SIGMA products (ROHR2, SINETZ) on this computer!

Company name
The company name for all PROBAD modules considered by the start menu can optionally be changed.

Data | Copy data of older releases

Data of older releases can be copied into the data directory of the
release of the current tab.

All directories defined in the settings for other PROBAD releases are For the current release
searched for data directories. All found data directories of older PROBAD | data of the folloning release will be copied:
releases are displayed.
In the dialog window Copy data from old releases the modules and the

release of the data to be copied. Lo s

Copy data from old releases it

ASME 11/2016 w~

Copy data x

The file
D:\PROBAD-DATARAD\auftrag.lsd

is already existing.

Overwrite the existing file?

Do the same for all other existing files [ ]

Yes Mo Cancel

If a file is already existing in the data directory of the current release a message is displayed. The user
can control how to proceed in this case.

Support | Send working directories to support

In case of trouble-shooting it can be required that the PROBAD support need to check the contents of the
PROBAD working directories. With this command a mail is prepared automatically with the working
directories as the attachment. This requires an existing and configured email client program on the
computer.

Help | Description

Shows this document.

Help | Update license key

Start the program HLSCAN to update the locally connected license key (full version only)
Help | Info

Shows a dialog window with information about PROBAD.

SIGMA Ingenieurgesellschaft mbH www.rohr2.com



Page 6

2 - Program start

2.2 How to open a PROBAD project

Sample projects/ calculation templates

For a short introduction it is recommend to open one of the available calculations and to start the
calculation after the project has been stored by SaveAs.

PROBAD_Tutorial_en.docx

= PROBAD = m} x
Settings  Data Suppert Help
01/2023 01/2022  01/2021 _Information
3
? & h h
m c! 5. it assic assic
— g —— ——
ASMEB31.1,B31.3, 1 EM 12952 TRD ROEBI
EN 12952, 13480, 1591 Release 4,11 Release 8.11 Release 2.03
- h h h
o = r AS51C assic assic
TROLAD —-— —-_— -_—
ASMEB31.1,B31.3,1 EN 13445 .
EN 12952, 13480, 1591 Release 3.10 R Settings
%,}:}c Language: ()automatically () German ) English
! A ’c?gé Hide not licensed program modules O
Modeler EM 1591 Hide manuals [ ]
Release 5.07 Program modules with new user interface
m h () Show only an icon for the new user interface
assic © show icons for both user interfaces
— -
FEZINFO WRC 297 li donal
Release 5.00 Release 5.11 TR
Company name
Change company name O

Please make sure that the PROBAD manuals are not hidden (settings | hide manuals)

2.21 Calculation with new PROBAD GUI

£ PROBAD

Settings Data Sup Hel;
01/2023 01/20 172021 I

dm

—_—

ASME B31.1, B31.3, I
EM 12952, 13480, 1591 Ri

[

Examples:

Calculation ASME B31.1, similar also for ASME I, B31.3, EN 13480, EN 12952 and EN 1591

« Double-click the ASME 31.1 symbol
« Select templates for ASME B31.1 by mouse click

www.rohr2.de
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PROBAD 2023 - Strength analysis - [] - o x
e Recent Templates
230203 Modeler.pib () New project..
@ DAPROBAD-Projects ' X
a — Probad-Project2023-02-13.prb d | \ | E N
Open File... - IPROBAD) =q 9
. @ DAPROBAD-Projects P Create new ! 3480
: ASMEI  ASMEB311  ASMEB313  EN1591-1 EN 12952 EN 13480
Import project
230128 _Boiler.prb
License-Manager DA\PROBAD-Projects # X () Manual - Calculations
Settings
230109_Flanges-PN25,
_Fla ges prb ' x E N
Info DAPROBAD-Projects 13480
ASMEI  ASMEB311  ASMEB313 | EN 15911 EN 12952 EN 13420
Bit 230118_RK-PN25.prb
DAPROBAD-Projects #x
(=) Tutorials
230207 W321.prb
DAPROBAD-Projects ' X \
IPROBAD]
Tutorial -
Basics

All components which are part of the project are displayed upon mouse click in the project view.

=2 - PROBAD 2020 - Strength analysis - [CAPROBACAPROBAD-PROG\PROBAD\ManualTemplates\Handbuch-Manual ASME B31.1.prb] - ] X
Start Reports  View

DR dh dp @PX o S o=y By B

5 Safety factors..

New New New MNew Back Mext Delete Materizls. 0 . Calculate  Calculate | Save component Save Drawing-Report | Show @ >
Crder Drawing = File-entry~ component ~ Entry 0 Duplicate component  component  drawing report as PDF as PDF help Open p
New Edit Calculation Documentation Help
— Input
4 —a_hamﬂ P |
oot Handbuch
d mz hand1 (001) Cylindrical shell with branches

> Main Body: Z01 - Hauptrohr
“ (i @ T:32000°C/ P: 3.000MPa (% EASME B31.1, Section 137.4
On-/e-

s (7 TIASME B31.1, Section 137.4
__ZU'I Hauptrohr

.
(&Y Ablauf File name: B3handzy

General data... |
it

o
'-IS Z/BEFAHR File number: |000

| d— o o=
[oadcaserm = = M ~ PROBAD 2020 - Str
! C\I_U[Id_ bog01 Position number: m
v Oy (005 bog02 Designation: - @ﬁwew +New

i C‘IIOOG_ bog03 Order Drawing ~ - component -
[§ (_‘[OO'I_Z)'OT (®) PROBAD-Material: | P# 1 A283 /B ASMEB31.1 I ‘ <mo|
b (i[éué_zyoz O Free material input: —
b ol 002202 Operat Test || 4 w—"-
o Maximum usage ration of components: |100‘00 % | |100.00 % 01 Handbuch
I hand1_| (001_I
%L and1.1{001.1) Comment: Handrechnung - Zylinder mit 2 Abzw. (mm) I' %z_hanm (001)
=Test
4 v @z hand1 1 ©01.)
oot
I
ﬁzm_ﬂ (001) PR
v ERz01.us 0o 001

4 Z01_S1(001)

The command File| Save as is used to create a copy of this project. = [5-01) Zulauf

Now you can add your own order, drawing and components. D [5-02 Besicht-Offnung
[: Model / Pasitioning

For more details please refer to the PROBAD manual. | ﬁzm_us{gm)

SIGMA Ingenieurgesellschaft mbH www.rohr2.com
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4 8 502 Besicht-Offnung
| P-02 Reinforcing pad
L Model / Positioning

! ﬁzm_us {001)

® Enter width of pad:
Width of pad:
O Caleulate width of pad:

Thickness of pad

() Enter thickness of pad:
Thickness of pad:
®) Calculate thickness of pad:

0.00mm

Material

[] The material of the pad differs from the material of the shell.
@ PROBAD-Material:

Fdit

Cll

IO Free material inout:

M PROBAD 2020 - Strength analysis - [CAPROBAD\PROBAD-PROG\PROBAD\ManualTemplates\Handbuch-Manual ASME B31.1.prb] - [m] X
Start  View -~
= - Contextual help
D2 e g €DX e G
afety factors.. b Request support
New New New New Back Next Delete Materials.. 5 ; Calculate  Calculate  Szve compo Save Drav -Report | [Show @ Diff
Order Drawing ~ File-entry~ component - Entry [} Duplicste compenent  component drawing | report as PDF as PDF help Open project folder anzeigen
New Edit Calculation Documentation Help SIGMA
P nput | Show helpas
4 — O
o1 ancbuch —| 2.1.4.2Input - Branch
_ Reinforcing pad W
L hand1 {001 9 P ; . - "
%l’ znd? (00 Branch: 5-02 - Besicht.-Offaun Describes the different entries for the branch area. If entries are not explic
b ml—"a“‘”—‘ ©01]) - g 9 these descriptions can be found in chapter 2.1.4.1 - Cylinders. The g
information is located on the left side of the surface. The more detailed infon
=Test found on the right-hand side
“ ot Geometry - Pad 9
- 20151 (001 General nozzle data
ﬁ Sl Position number: P-02
4 (i 001/ Zy01 Position number: S-1
(i Z-01/Hauprohr Designation: Ablauf
w o Width of pad
&0 Zulauf Type of component: Pipe

Kind of connection: set through, fully welded

Kind of reinforcement: Branch thickness increasing

Direction of tubular reinforcement

Position on main body

Distance from reference: 2000,00mm
Circumferencial position: 0,00°
Inclining angle to cyl. axis: 90,00°
Inclining angle to circumf, tangent: | 90,00°

If help is needed, use the contextual help.

=

D B

Start  View

g & €>X =

Back MNext Delete Materials,.

41 Order settings.. -

afety factors..
Entry [ Duplicate compenent

Edit

> 2 hana1 o01)
> Bz hand1 1 001

—
L e

001
4 ﬁzm,m [001)
+ g 001/Zy01
(7
- Z£-01/Hauprohr
CHee
=501 Zulauf
4 = 502 Besicht-Gffnung
=, P-02 Reinforcing pad
Model / Positioning

; Ezm,us {oo1)

Calculation

PROBAD 2020 - Strength analysis - [C:\PROBAD\PROBAD-PROG\PROBAD\ManualTemplatesiHandbuch-Manual ASME B31.1.prb] -

Calculate  Calculate
component  drawing

Save com|
report as PDF

New New New New
Order Drawing = File-entry = component =
New
A Input
4 =z handi P
oot Hanabuch

Reinforcing pad
Branch: 5-02 - Besicht.-Offnung

p-02

(®) Enter width of pad:
Width of pad:
() Calculate width of pad:

Thickness of pad

() Enter thickness of pad:
Thickness of pad:
@ Calculate thickness of pac:

0.00mm

Material

[] The material of the pad differs from the material of the shell.
# PROBAD-Material:
Felit

() Free material inout:

[4

4

i

= 2.1.4.2 Input - Branch

e~ [

extual help %

) Request support

I

ave Drawing-Report | |Shaw| .« Diff
as PDF help |* Open project falder
Documentation Help SIGMA

'Show help as window|

Describes the different entries for the branch area. If entries are not explic
these descriptions can be found in chapter 2.1.4.1 - Cylinders. The g
information is located on the left side of the surface. The more detailed infon
found on the right-hand side.

General nozzle data

Position number: 5-1
Designation: Ablauf
Type of component: Pipe

Kind of connection: set through, fully welded

Kind of reinforcement: Branch thickness increasing

Direction of tubular reinforcement

Position on main body

Distance from reference: 2000,00mm
Circumferencial position: 0,00°
Inclining angle to cyl. axis: 90,00°
Inclining angle to circumf. tangent: | 90,00°

www.rohr2.de

SIGMA Ingenieurgesellschaft mbH
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2.2.2 Calculation WRC107 (PROBAD old user interface, Type 1)

Calculation of WRC107 components (PROBAD old surface type 1).
The calculations of AD 2000 etc. are similar.

Command: double-click on the symbol to starts the calculation
= WRC 107 / WRC 537 - Release 8.11 - 01/2023 - (] X
Datei Berechnen Ergebni: Einstell Dok i Hilfe
i =B

PROBAD

Please ignore a possibly occurring error message concerning a missing directory. The directory wlil be
inserted automatically.

Use this function to open the sample calculation available here and select an entry from the list.

SIGMA Ingenieurgesellschaft mbH www.rohr2.com
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M File - Open ==

start

[frmBaugrOpen]

PROBAD_Tutorial_en.docx

Order name

Comment

Drawing name

Comment

A HAND1

* | Order number

|001

Handbuch-Deutsch

Z HAND1

* | Drawing number

|001

following data files found:(5/5)

selected component:
External loads

Example WRC107_ 190103

Manual / Example

T |

OKto open

|File name ||File number ||Comment |
BEISFIE1 HANDBUCH / Beispiell Eugelschale mit rundem Massivnocken

BEISFIEZ Handbuch / Beispiell Eugelschale mit Stutzen

BEISPIEL Handbuch / Beispiel Zylinderschale mit Rohrnocken

BSP_FEZD Handbuch / Beispiel Zylinderschale mit Rohrnocken

Cylinder / pipe with lug

Filter
|F|Iename i’ .9|Fllenumber & |\Comment Cmp: Iall

| Filter |
El Filter Reset |

Cancel Refresh List I

¥ Shortinfo Help | |

Please note: the project names in the sample projects maybe in German language.
It is recommended to keep the reference example and generate a copy of the project using the SAVE As

command.
Next steps:

Modify the green highlighted fields.
Select next or previous pages using OK and ESC.

8 wrC 107,

WRC 5337

- Release

File Calculate! Results Settings Goto . Eat! Help
D!D’“!G!.! |§|M| ‘?! ‘@!
# Selection of the component - Kind of computation == [WR00] {53

Main hody
Pozition number

Dezignation

Tuype of main body

Attachment
Position number

Dezignation

Type of attachment

Kind of computation
Number of load cases

NHumher of overlayed load cases

Stress concentration factors Kn,. Kh

o |

Spherical shell ﬂ

Plug, rigid, round ﬂ

acc. to WRC 187, App. B ﬂ

Curve approximation w3 (yes  no J
next page /
previous page
0K | ESC Graphic Help

File=EEISFIE1

www.rohr2.de
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Creating additional components

Use the command File| New to define new calculations or components

By means of this function it can be generated:

a new order,

new drawing or

a new component on the basis of an available drawing.

File - Mew == [frmBaugrMeu]
Order name A HAND1 Order number IOOl
Comment Handbuch-Deutsch
Drawing name Z HAND1 IOO:L
Comment

Please select desired component:
External loads

new order
new component on new drawin
existing drawing d

File name Additionalcomponent o| memmeer [ -
Comment gl &

oK I Cancel | Jw nemn Help |

For details please refer to the PROBAD help/manual (see 2.1 PROBAD Start Menu)
For additional help in the program please select the particular field and click Help in the right corner of
the dialog window.

Show results
Start the calculation using the Calculate command. Use the Results command to show calculation results.
WRC 107 / WRC 537 - Release 8.07 - 09/2018 — O >

File Calculate! Results Settings Gote . Exitt . Help

s NEIEE R |

SIGMA Ingenieurgesellschaft mbH www.rohr2.com
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3 PROBAD Modeler

The PROBAD modeler is used to generate complete models quickly and easily based on a center line,
irrespective of the set of rules and also across sets of rules.

Generated models can then be transferred to the various PROBAD calculation modules.

Input data for several sets of rules can also be generated in parallel.

|87 Export PROBAD *

Selected system areas are exported for PROBAD
Destination directory (PROBAD data directory)  M:\MASALA'PROBAD-Modeler_Tutorial\Gesamtmodell_beispie

Drawing Drawing

EM 12952 EN 13445 EMN 13430 AD 2000  ASMEIL ASMEVIII ASMEB31.1 ASMEB31.3 EM 1591-1

In the respective calculation modules, the complete models are divided into subsystems suitable for the
calculation (e.g. cylinder with nozzle, head with nozzle or saddle verification).

The Modeler also offers the possibility of determining loads for a stability verification and taking additional
loads into account.

Furthermore, the modeler offers Prp—
the possibility to represent systems #iDriving
. P6 cone_DN200_DN100
as complete systems independent i
of the required verification. P4 cyLDN1400

P7 cyl_DN200
P5 elb_DN200

P1 head_DN1400
P2 head_DN1400_1

As the PROBAD Modeller corresponds to a large extent to the user interface of the software ROHR2,
every ROHR2 version (from version 34.0) can be used as PROBAD modeler.

www.rohr2.de SIGMA Ingenieurgesellschaft mbH
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3.1 Introduction

The input window shows the piping system and the drawing created.
All program functions are accessible by menu commands and symbols (icons).
The elements of the user interface can be positioned on the screen be placed free on the screen.

Title bar
The title bar shows the name of the current project including complete path.

Menu bar
The program functions can be accessed by the menu bar.

. ROHR2 - PROBAD Madeler - [N:AMASALA\PROBAD-Modeler_Tutorial\PROBAD modeler 0\PROBAD modeler_0%] H - [m] X
iNg File Edit Properties loads Results Documentation View lsometric Options Extras Window Help SIGMA Menu bar Tltle bar _ &%
DEERSEIE RS0 o 2G| aA KB 50 B [f @ @ T oonzsoonnza - [ ff D Q + - |V BREie E(V 6L BE

i Input | Result Isometric Presentation PleTp ¥ = % W=

\ Mode

A Toolbars

2i om =TI FvET Ak owi

| €

g

Input window Coordinate
system

Za

Ya\L'Xa

F1 for Help 273,00x2.00/219.10x1.80 mm 1.0345/1.0345 Pc=/ Te=/ - L]

Status-bar

Mode

Depending on the view mode (see Toolbar Mode) ROHR2 appears in different modes.
Activate the mode related commands by switching between the program states in the toolbar mode.

See also Simplified System Input Menu Loads,

Status bar
The status bar displays the currently used program command and selected system data

SIGMA Ingenieurgesellschaft mbH www.rohr2.com
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Toolbar Mode

Select between
e input mode,
« results mode and
e isometric mode.
« Presentation mode,

Mode *

Input | Result Isometry Presentation

PROBAD_Tutorial_en.docx

Presentation mode

The presentation mode is an alternative view mode for inputs and results.

This mode is used to show the project as a 3D-model

This program mode is a pure presentation mode without any edit functions and reduced to commands for
the treatment of views. It is possible to present the piping system in different color modes using the

properties of the display using the Segment properties functions.

S oD =% [ & b

R ROHR2 - PR Modeler - [NAMASALA\PROBA x x - o X
W File Edt Propertis loads Results Documes lsometic Options  Extras Window Help  SIGMA _ex
DS Ra R P Es Al 288 i (B BB 2 6 TR ovzso.0onz001 - Lt 2 QxS ISIY I RRE

finput | someiric Presentation PleTp 2y ok m o+

Y
‘Selecton of segments with properties

Move objects

Add aurentselection Allsegments

Select  Colorpresentaton @ Colors Close

example vessel on support saddles:

Export to PROBAD, AD2000 or EN 13445
=> main shell with nozzles
=> heads with nozzles

=> Wind loads acc. to EN 1999 included

=> saddle supports (definition of two saddles and two heads required)
"single load” function => support of external loads for nozzle calculation

l excentric nozzle

== offset to centerline created
using rigid element

Views can be defined to be used in reports in the presentation mode.

www.rohr2.de
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Mouse functions for graphic operations

The key commands of the mouse functions can be adapted in General settings:
+ Context menu,

« Zoom,

« Zoom mouse move,

+ Rotate,

+ Rotate around the axis vertical to the screen,
« Move

| General | Presentation | Texds | Print | Environment | Mouse functions

Context menu
Mouse button |Right  » @ no key @ Shit @ G ) A

Zpom mouse wheel

Mouse button |None ) no key ) Shift @ Cirl © At

Zoom mouse move

Mouse button @ nokey @shit Ood  OM
Rotate
Mouse button ) no key () Shit @) Cid ) At

Rotate around the ads vertical to the screen

Mouse button Onokey ~ OSht OC1 @A
Move
Mouse button ©nokey  @Sht OCd O At

The mouse functions are carried out by a mouse button to be defined here. If required an additional key
can be specified.

Mouse button
Select the mouse button which needs to be pushed for this command.

No key, shift, ctrl, alt
Select the key which need to be pushed additionally

SIGMA Ingenieurgesellschaft mbH www.rohr2.com
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4 Definition of model in PROBAD

PROBAD_Tutorial_en.docx

This chapter is showing the essential steps necessary to define a calculation model.
For details to dialog windows please use the program online-help by pressing F1 or look into the printed

manuals.

The first training example is done by means of the data entered additionally here.

4.1 Creating a new PROBAD project

« Create a project directory with up to three

levels
o Select stress code /stress specification

o Select spring manufacturer for automatics

spring design

Training settings

o Commission: SIGMA

e Project: Training

e System: Example1

e Spec. EN 13480

e Springs: LISEGA 2015

« Constant hangers LISEGA 2015

Options| Project settings

New project X

Save in directory
Last project Main directory

D:\PROBAD-DATAWMODELER

Commiszion 23-02-01-5IGMA

Project PROBAD-TTraining

System Example 1

Revision
Revision 0 Enable revision management

Backup of data

Additional storing of data in directory:

Path and file name

Create path Commission Project System
D:\PROBAD-DATAWMODELER\23-02-01-SIGMA\PROBAD -Training\Example 1_

Standard EN 13480-3 i
Manufacturer of springs LISEGA|2015 o
Manufacturer of constant hangers  LISEGA|2015 ~

File format:  yersion 34.0 e Cancel

The project settings can be modified every time. At this moment the training example requires the

following entries:

e.g.
e Assembly temp. 20°C
e unit coordinates mm
« Wall thickness tol. mm

Please note!

models individual standard settings for piping
models can be defined to be used in future
projects. Adapting the settings in new piping models

' By the function Options | Presettings for new

will be required any more.

www.rohr2.de

Project settings
General Componentnames Supports Graphics Printng Isometric Comment

Commission 230213 _Testabc Simplified user interface
Input units -
©Os1 (CQus  Coordnates Om  @mm Angle (Odeg ©rad
Alowances (% @ abs.
Output units
Ost Qus  loads @Ky kim ONNm Angle Odeg @rad

Data bases
preferred standard  EN ~

Nominal pressure:
(Jfor flanges 0O bar{g) ] for expansion joints 0 bar{g)

Assembly temperature 20 Lol

Gravity direction O+ ©-
Language of documentations English ~

Display equivalent stresses for Consider STFs
load case results = isider SIFs

Additional options Presettings flange connection

Abbrechen Hilfe

SIGMA Ingenieurgesellschaft mbH
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4.2 Model generation
421 Editing dimensions

Menu edit > Pipe dimensions

Dimensions, available in the project

Page 17
4 - Definition of model in PROBAD

Die dialog window Dimensions contains the pipe parameters, available in the project. A new project

includes one dimension by default.

e

W Dimensions - DN200.0 b 4
Dimension Standard pipe Quter diam... Wallthick... «¢c1 Bend radi... Insul.thic... Material  Line mass... Line mass.
[®] Cnz00.0 EM 10220 welded 218,10 0.00 P235GH

Wallthickness
Connection wall
cl

c2 [mm]

Assign Close Edit Mew Delete

Import pipe dass data

Save Load Print

A double-click on the dimension opens the pipe dimensions input window.

All necessary dimensions are defined here

This dialog window offers 5 registers for the input of data
belonging to a nominal width.

At first there are the dimensions of the straight pipe (see
picture), followed by bend data, insulation and material
data. The line masses are determined automatically, if not
entered manually.

Parameters of the internal pressure definition can be
defined in the pipe and bend windows.

Check if tolerances and allowances are to be considered in
the stress analysis.

Additionally the parameters of the internal pressure can be

inserted. There are nearly similar dialog windows for
structural steel sections (beams) and jacket pipes.

Note:

| Pipe dimensions - DN150.0 X |

Pipe Bend Insulaton Material Pipe Material Bend
Dimensions
() user defined O standard  EN 10216-2 Standard

© set outer diameter () Set inner diameter

Outer diameter 188.3 mm
Wall thickness 6.3 mm

Inner diameter  155.7 m

wall thickness tolerances, corrosion for internal pressure analyses and FE analyses

Minus mill tolerance 12.5 % mm EN10216 ~

Corrosion 1 mm Welding factor 1

Allowances of wall thickness for stress analysis
[ use mill tolerance 8 Use corrosion

(O insert allowances manually

Allowance inside 1 mm Allowance cutside 0 mm
Inner lining
Consider lininig [_] Thickness 0 mm  Density 0 kg/m?
Set line mass [0 Lnemass 25.1695 kgfm
maximum unstiffened length for proof against external pressure mm

Line mass total

Ppe 251895 kg/m Bend 251685  kg/m

Calaulation data
Use maximum operation data for calculation data O

Calculation pressure Pc 10 bar(g) Caleulation temperature Te 20| oc

Support span

When selecting the material, please note that the characteristic values used are taken from

different standards (e.g.: seamless / welded).

The user has to determine which characteristic values he wants to use.

SIGMA Ingenieurgesellschaft mbH
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PROBAD_Tutorial_en.docx

N Dimensions - DN150.0 x
Filter: i ) ) i ) ) )
p— Dimension Standard pipe Insul thic... Material Line mass... Line mass...
|pe Class
Emﬂﬂ ©Q DN1000.0  EN 10220 welded 0.00 P265GH 0,00 309.35
Standard bend [#] DN1s0.0  EN 102162 0.00 P255GH
Quter diameter © DN3S0.0  EN 10216-2 0.00 P255GH 0,00 53,58
Inner diameter
Connection wall
c2 [mm]
Load Print

Close Edit New

Import pipe dass data

Handling of the Dimensions list

« Use filter functions for the display of desired parameters only.

« Press STRG-key and select the desired parameters in the left column.

« Adaption by table header for several columns.
Selection by materials file: sort by name/number in the column header.
« If listed by name: use the character keys to jump to the position in the table.

www.rohr2.de
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4.3 Drawing a system

At first the main lengths of the calculation system are drawn. All necessary steps are shown in the
following.

i

figure: center lines

431 Select a coordinate system and draw

Select a coordinate system from the toolbar View

. T CLLE e S PR
N -k F
Q4 + s

oy Coordinate system 1
' Coerdinate system 2
E’ Coordinate systemn 3
Coordinate ... X
: Coordinate system 4
Za
‘T’a‘\T/}(a L View XY plane
L View ZX plane
L View ZY plane
Draw the piping system by means of the drawing tool from the toolbar Edit R Start node X

. = i Absolute coordinates
0 Lo | 2 Z - =
Reference node: V| [
Absolute coordinates of the node:
or user the menu command

Menu Edit > Draw - LN

Y 0 mm

Enter absolute coordinates of the first node - L.
Cancel

SIGMA Ingenieurgesellschaft mbH www.rohr2.com
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Press any key to open the dialog window difference coordinates

_‘. Difference coordinates *
Node name 3 Reference node |1 e
Dx 460 mm DY 0 mm DZ 0 mm  No.of segments 1
[ bsolute coordinates () Data in local cs. of segment

Close Back Cylinder coord. Spherical coord.

In a first step the whole system is drawn by the nom. width DN150.
The assignment of the dimension is done in the next step.
Click Close to exit the window.

Please note!
Activate the input fields in the coordinate window by using the keys X /Y / Z.

For an overview the drawing can be adapted to the maximum screen size by the function Zoom limits.
PQ+ Y

| Zoom Grenzen ‘

or menu right mouse button

Drawing a branch
e Use Edit| Draw or a

« Get the branching node (highlighted red) and press any key. After that continue drawing as
mentioned above.

« If the branching node does not exist click into the segment and enter the distance between
branching node and start node/ end node manually.

o Draw a branch with DN150

o ,Close* to terminate the window

www.rohr2.de SIGMA Ingenieurgesellschaft mbH
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4.4 Input data modification and checking

4.4.1

o

Properties menu > Data of Nodes

Edit nodes

The node, whose properties should be edited, must be left-
clicked with the mouse.

The dialog window node opens to display all properties in
the registers node and loads.

The properties of the boundary conditions set at the node
will be shown in separate registers each (here: spring
hangers).

4.4.2 Register Nodes

Page 21
4 - Definition of model in PROBAD

& Node N3 b4

Node  Loads

Name [E dont change name
Absolute coordinates

X coordinate Y coordinate Z coordinate
1] mm 0 mm 700 mm
Geometry

Na. of couplings 1

The register node shows node name, coordinates and component name.

Here several changes can be made, e. g.:
e Change the node name (max. 4 characters)
e Change of the node coordinates

443 Register Loads

The register loads is used to check the loads assigned to each single load case.

The loads cannot be modified in this dialog window.

444  Additional registers

If there are boundary conditions (e.g. like supports) assigned to a node, they are shown in their own

registers. Support conditions can be modified.

For more details referring to support types and support conditions see the following paragraphs.

Input record help

Opens the ROHR2 help text referring to the selected input record in a separate window.

SIGMA Ingenieurgesellschaft mbH
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4.5 Edit segment

. B Segment N3 - 127 b4
A segment is a part of a system between a start node
and an end node. Segment Operation data  Loads
Setltect the segment to be modified by the left mouse inc S Endrode [
utton.
Pipeline -

Register segment Coordinates Pipe
The first register, segment, shows the corresponding line lengh Bl mm Dunise.e d
name, description of features, start and end node, , DX 460 m o 168.30:6.30
coordinates, as well as dimensions, material and line DY O mm _
mass for the current load case. | | bz o | M
Modlflcatlgns can be done as following: © Difference coordinates | Insul 0.00mm

« Dimension O Angle Mass  44.21ka/m

« Piping assignment
o Segment length

ignore intemal nodes )
= Intemal pressure analysis

M consider special assembly 0 ‘C
X . — temperature
The coordinates of the segment normally are modified by
input of new X-, Y, and Z-difference coordinates.
The direction of the segment is remains, if alternatively
the Iength is modified. 0K Abbrechen Obemehmen Hife:
Mext Back

Coordinates

It can be selected if the difference coordinates or the angles to the main axes shall be shown for the
segment. The angles cannot be changed.

When the difference coordinates are changed the direction of the movement at the connecting segments
must be inserted. Input can be made in the dialog window Move direction

4.6 End function

There are two possibilities to end a program command:
Using the ESC key finish the action by the right mouse button/context menu.

Context menu

- terminate the running function. The program command, currently in use is shown in the menu at 2™
position.
e cancel the selection of system parts

Right mouse button

End function

Refresh view

www.rohr2.de SIGMA Ingenieurgesellschaft mbH
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4.7 Select

Page 23
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The Select function often is used to define parts of the model and add parameters to those in the next
step. E.g., new dimensions, a new material or varying operation parameters can be assigned.

In the following different methods are explained to select and highlight parts of the system:

2|

Edit > Select

There are three possibilities to select (highlight) an object in the pipe system:

e« Menu Edit - Select

« The button '—' in the toolbar Edit. Activate it and make your selection in the sub-menu:

Edit

W

z % | 22

Start to end node

Lines

Pipelines

Window

All

& & JC DN1000.0
l} Individual elements I

Sections for superposition

Sections for fluid hammer plot

x

e R

« the mouse menu (click the right mouse-button over the graphic) see also Mouse commands

End functicn

Refresh view

Zoom window
Zoom limits

General view
Select

Segrents
Segments’ properties

List data

General settings

Project settings

SIGMA Ingenieurgesellschaft mbH

Individual elements
Start to end node

Lines

Window
All
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4.8 Assign dimensions

PROBAD_Tutorial_en.docx

Now all sections can be assigned the corresponding dimensions.

There are essentially two ways to do this:

" electon of segents weh oramerbes

Add aurent selecson || Allsegments

select  Coorpresentston @ cokrs Cose

Double-click a section and assign the correct dimension around the section dialogue.

R Segment5-7 X
Segmert Operation data  Loads
Line 1 Statnode 5 Endnode 7
@ Pipeline ~
Coordinates
S a Length 3000 mm
E _-_-l—n—l'ﬁ‘ —
I DX 3000 mm
e 3000 0
i ——— DY mm
b; 500 o i 0z 0 = mm |
1 s T O Diference coordnates | nd.  000mm
Tors. 0owlE " O Ange Mass  108067kg/m
ignere intemal nodes
onside | by
e
(=
oK Abbrechen Ubemehmen Hiffe
Marking a group of sections and assigning a dimension to the selected sections.
At first you have to select a group of sections:
:E File Edit Properties Loads Results Dn(umﬂerw Isometric  Options Extras  Window Help SIGMA
= & [ 1 e R o eR i+ - SV BRI EY |
B -o:u. = —— 200.1.4 + ¥ ®
Start to end node
Lines
Pipelines
Regions
Window
Al 9 500

Superelements of a substructure

Jackets of a substructure

Sections for superposition

Sections for fluid hammer plot

www.rohr2.de
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Open the Dimensions window, select the according dimension and assign it:

Options  Extras  Window Help  SIGMA

(B2 & T onssoo MRS A W N S
== 3
B | R Dimensions - DN350.0 x |
T F'r: Dimension Pipedass  Standard... Standard... Outerdia... Innerdia... Walthick... Connecti.. ¢l 2 [mm]
‘ipe dass _
=1 Du3s0.0 EM 10216-2 355.50 339.60 .00 20.00%
Standard bend o lfF-- SRR EN 10220 ... 1016.00 391,00 12,50 12,50 8.00% 1.00
Quter diameter I ff. ST EN 10216-2 168,30 155.70 6.30 6.30 12,50% 1.00
Inner diameter
Wallthickness [i
Connection wall ]
cl
c2 [mm]
Close Edit New Delete Import pipe dass data Save Load Print

ﬂ‘ Please note!
If you want to model an eccentric nozzle, the connection to the center line must be defined as a rigid
3 !
profile.

Options  Extras  Window Help SIGMA
(& & & & RGD_D

1
'
_

9

.
I

|

ﬁ Dimensions - _RIGID_.0

B Mame Structura... Standard Material Mumber Distance ...  Line mass...
Structural section
Standard Bl RriGL.. _RIGID_ P235GH 1 0.00 no
Assign Close Edit Mew Delete Save Load

SIGMA Ingenieurgesellschaft mbH www.rohr2.com
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4.9 Insert components

49.1 Insert a head

These steps are required to insert a head:
Edit > Insert component > Head

g
or use .

« Click the node where the head is to be inserted.

Define the head, in this case acc. to EN 10253-2

Element x
Head
Dimension  DN1000,0 Mom, pressure 10 bar
Standard:  EM 10253-2 -Type A w
Mom. wall thickness 12,50 ~ mm

Please note!
You can use function “insert multiple” for inserting identical components several times.

49.2 Insert a flange or blind flange

Please select the corresponding symbol in the tool bar.

Components x

X2 2T 3 IF®0Eaus ] =] 3o

The subsequent steps correspond to the procedure for the heads.

www.rohr2.de SIGMA Ingenieurgesellschaft mbH
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49.3 Insert a reducer
Note!

Page 27
4 - Definition of model in PROBAD

The following instruction assume that the diameter of the created pipe is DN200.
When a reducer is inserted the nominal width of the pipe changes from the reducer position up to a

selected end node.

These steps are required:

-

Edit > Insert component > Reducer

or use ﬂ

« Click into the segment where the reducer is inserted
« enter the distance to the next node: distance 700 mm

-
Insert node @

Line
Segment
Stat 1 End 3 Length 10000  mm

Insertion position

to the branch Distance  2000| mm [ center

from @ Statnode () End node

new name 7 MNumber 1

oK | [ cancel
(Romr2 )
After that a message box occurs: the node representing
the end of the dimension change need to be selected. o
l . Please select the end node of the change of dimensian.

First confirm this message by OK, then enter the end
node of the changed dimension.
The region to be changed will be highlighted in red.

The dialog window Insert reducer opens for the next steps:

« Select a dimension

if not existing the dimension can be inserted here.
« Select reducer from the standard DIN 2616, part 2
o Confirm by OK and insert the reducer.

Note:
If the pipe has been drawn in DN 150 please consider:
- the insert position must be 1800 mm to the next bend
- the pipe needs to be expanded to DN200 up to the branch
and beyond.

SIGMA Ingenieurgesellschaft mbH

Reducer

Diameter 1 | 219.10 mm Diameter 2

(O User defined @) Standard () Pipe dass
EM 10253-2 - Type A, concentric ~
Type
(®) Series Schedule 3 ~

Eccentric reducer
Full utilization factor

Length | 152 mm Angle deg
Radiuz of knuckle (internal press. check): D mm

Wall thicknesses
Use wall thicknesses of the associated pipe dimensions

Welltidn. 1 [Z1 |rm wal thikn. 2 [5€  |mm

Tolerances, corrosion for internal pressure analyses and FE analyses

Dimension 1 | ¢1=8.0% c2=1.00 mm v=0.85 Edit
Dimension 2 | c1=8.0% c2=1.00 mm v=0.85 Edit
Material

Use material of the associated pipe dimensions

Material

Internal pressure analysis

Description | |

Abbrechen Ubernehmen Hilfe
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494 Insert a valve

Normally components need to be inserted directly on a pre-defined center line of the pipe.
It is not possible to append a component to a drawn segment.

Element x|
Insert component Valve  Flange
i ¢ L= .&ﬁ 1 = Dimension DM150.0  Mom. pressure bar{g

Select the component symbol from
the toolbar (toolbar components on Length 350  mm Mass 50 kg
the left side) 8-

« select the desired segment by the Flange Symbol | Standard -
cursor Eccentric drive

« Enter the distance to the next node Eereniic i gueenk 0

o Select/define component
Angle to harizontal (i) i deg

Instrument

e Length seal to seal or weld to weld
o Enter instrument mass

Select Option with flange and define flange if applicable
(no flanges in this example)

www.rohr2.de SIGMA Ingenieurgesellschaft mbH



PROBAD_Tutorial_en.docx Page 29
5 - Insert supports

5 Insert supports

Defining supports is only necessary if you also carry out proof of stability
and it’s not required if you only carry out internal pressure verifications.

When defining a model, it is also necessary to specify support conditions in order to be able to determine
loads for a subsequent verification if required.

The simplest option is to model a support with its functionality only, without modelling the support
structure itself in more detail.

The Modeler offers the following functions for this purpose:

5.1 Support condition symbols

Components X

AEET FIFE ] =G

Spring hanger
(no friction)

Rigid hanger
(no friction)

Spring support

Rigid support/
Sliding support + Guide

Rigid support/
Anchar

Alternatively, it is possible to define supports in detail if a support itself is also to be verified by calculation.
This would be the case, e.g. for

« vessels on saddles or ring supports
o vessels on bracket supports

Components *

AP AT TIF@® B [ =

Details on the definition of saddles, brackets and other types of supports are given in the following
sections.

All supports of this example at first are calculated considering the standard values of friction, gap and
stiffness.

The design of the spring hanger a shall be carried out by the program (Default-settings, no more
inputs required).

SIGMA Ingenieurgesellschaft mbH www.rohr2.com




Page 30
5 - Insert supports

5.2 Supports

PROBAD_Tutorial_en.docx

Nede 3

T Rigid support
5.21 Rigid supports
f. . .. Support type
De ining a r'g'd support Sliding support [ Ratation stop X (Torsions)
ROHR?2 regards sliding supports, guided supports, axial stops [ Gutde auppor [ Fotaton stop X
and anchor points as rigid supports. [l Anchorpoint  [] Lit off protection
Components Coordinate system
. WX PX . coordinat
The way to insert a support: va EPY Jspee conrdnae syten
wwz Eirz [ Edit coondinate system
o select the type of support from the toolbar Friction, gap —— ——
. - Gap: horz.=399.9 mm, vert.=393.9 mm
(toolbar on the left side) s min=0 30, mac=0.30
o select the desired node or segment by the cursor Stffness
« define support. Alternatively here types of support or Defauit
components (degrees of freedom) may be assigned.
Add. support mass 0 ka
5.2.2 Rigid hanger Description  LAB11BGO07
[Cinsert muttiple
Mode 161 =
Rigid hanger [ 0K ] [ Abbrechen Ibemehmen
Segment 159 - 161 ~ Deactivate - .
© external hanger () internal hanger
(] consider angular deviation ~Length mm
Stiffness
Edit stiffness Defautt
Usually no additional input is required. For more details please refer to manual.
5.2.3  Spring hanger and Spring support
Node 161 7 X Node 161 X
Spring hanger Spring support
Seament ;1};::;‘ hangerv (:43 intj:;khang#Deamme Segment 155 - 161 ~ Block Deactivate
Spring design © excternal support () internal support

Consider with automatic design

Coordinate system

- Spring rate (res.) 1 jmm — ) : :
% |_|spec. coordinate system Edit coordinate system
Installation load {res.) 0O kM
Spring design
[ Consider angular deviation  Hanger length mm Consider with automatic design °
[ Consider friction friction coeffident 0
Add, supportmazs 0 kg Design Spring rate (res.) i M/mm
Spring type Installation load (res.) 0 kN
Description » )
— Additional bearings
(Oinsert multiple: o _ o
|__| guide support axialstop [ Jwx  [_Jwy WZ
Stiffness of rigid bearings
Abrechen | Ubermehmen Hilfe Edit stiffness C=4'D?

Spring types and required preload are defined by default during calculation. An entry is only necessary if
existing spring bearings with a predefined setting load are to be taken into account.

Please note!

The main difference between the definition of a hanger and a support is that no friction is taken into
account in the case of a hanger and therefore no horizontal forces occur.
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5.3 Supports in detail
5.3.1 Saddle

In this example we have to define two saddles:

Supports may be inserted at existing nodes or segments. If the user places a support into a segment,
automatically an intermediate node is created at this place.

Please note!
If you want to insert a saddle or brackets this is possible only at existing nodes.

| Saddle *

Mode 143 Base point AP
Diameter pipe 1016 mm
user defined O
Saddle B v
Type DINZ8080_1994 w
Variant Welded ~
Height h1 700 mm
Material —

Use material of the assodated pipe dimensions O
P265GH ~ Material
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5.3.2

Brackets

X

Bracket
MNode 159 Base point 185
Diameter pipe 1016 mm
Dimensions
© user defined () select structural steel type
Web plate Base plate
Height 400 mm Depth 400 mm
Depth 400 mm Width 400 mm
Thick. 10 mm Thick. 10 mm
Structural steel
Material
Use material of the assodated pipe dimensions /]
Reinforcing pad
B Reinforcing pad existing
Height 600 mm  \Width 600 mm
Thick, 10 mm
Material  P265GH ~ Material
Crientation
Angle to X axis 50 ard Length 600 mm

Please note!

gl define brackets at this node

If you want to use a structural steel type instead of user defined dimensions you have

@

PROBAD_Tutorial_en.docx

Y

i

to define it at first using the command Edit — Dimensions of structural steel sections or XL
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5.3.3  Support skirts

R Show segments with properties X

Parameter Selection

Nom. Diameter
Dimensions
cl

2n
Selection of segments with properties

Add current selection All segments

Select | Color presentation (@ Colors Close

define head at this node

750

u Show segments with properties #

Parameter Selection

750

-
Selection of segments with properties

Add current selection All segments

oooT

Select | Color presentation [ Colors Close

0Zx0008d

1500
Ro08x0

0zx0008d
oS

M

>

w

Please note! - -
ﬂ- o Define skirt not as a pipe but as a round structural section JI |
E o Define the head at the transition point between the vessel and the skirt.

It is also possible to attach a nozzle to the bottom of the vessel. In this case, the center line of the nozzle
and the skirt are positioned at the same level. A corresponding warning is to be ignored.
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5 - Insert supports

5.3.4  Supporting legs

N Show segments with properties X

Parameter Selection

Segment type _RIGID .@

Selection of segments with properties

Add current selection All segments

Select  Color presentation @ Colors

define head at this node

R Show segments with properties Pad

Parameter Selection

Pipeline

Region |
Segment type

Fipe dass

Dimensions

cl

7584
009

-
Selection of segments with properties

F¥EE8d
009

Add current selection All segments

75884
009

Select  Color presentation @ Colors Close

F¥X584
009

N
N

Za

Ya

N
N

Xa

Please note!
o Define the head at the end point of the center line. -

o Define supporting legs not as a pipe but as a round structural section .'E |
e Define the connection between the center line and the feet as "Rigid".nodes.
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6 - Load case definition

6 Load case definition

Defining load cases is only necessary if you also carry out proof of stability
and it’s not required if you only carry out internal pressure verifications.

The simplified user interface enables to run the calculation with standard settings for the load cases:
primary loads (dead weight), assembly, operation, shut down and optionally wind, earthquake and
pressure test.

Load case superpositions are generated automatically basing on standard settings.

Calculation *

Basic load cases
Primary loads Assembly

Operation
|_J shutdown
| Additional load cases
| Wind Define wind loads
[JEarthquake  Acceleration (m/fs2) X= 0 ¥= 0 Z= 0
B Pressure test Po= 1.5 x Pc Te= 20 *C  Density of medium= 1000 kg m3
Standard EM 13480-3 w
Manufacturer of springs LISEGA|2015 ~
Manufacturer of constant hangers  LISEGA|2015 ~
| Texts for page header PROBAD Modeler

Training Example 1|

The load cases primary loads (weight), assembly, operation (weight + thermal expansion) and shut down
(with ambient temperature) are predefined using fixed parameters.

The load cases wind, earthquake and pressure test can be selected optionally.

Load case assembly, if selected, is always calculated without medium, without pressure and at assembly
temperature.

Load case shutdown, if selected, is always calculated without pressure and at assembly temperature.
6.1 Assign operation data

Operation data is similar with all load cases except of the load case shutdown and pressure test. That
means it is not required to select a particular load case when entering the operation data.

Operation data is assigned per segment. At first the segments where need to be highlighted where
consistent operation data need to be assigned. It is required to add operation data to all segments.

Select segments
using
Edit menu| Select]| All

to select the entire system.
Selected areas are highlighted red.

Please note:
“ The Select command also can be accessed by the context menu (right mouse button)
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Select segments

Using the command
Loads| Operation data| Referring to load cases

.

opens a dialog window where operation data sets can be defined

Use the command Add to show a new data set.

Operation data, example

Consistent operation data for the entire system:
o 20 bar/285°C /1000 kg/m?

The Assign command is used to assign the data to
the selected segment.

Optionally you can add descriptions to the data
records.

~—— Please note:

PROBAD_Tutorial_en.docx

| Operation data
| Operation pressure Po bar(q)
| Operation temperature 200 °C
Density of medium 1000 kg/m?
Define specified design pressure
(ASME VIII analysis of substructures)
Specified design pressure P 0 bar(g)
Description
E Operation data - Load case Betrieb x

Operation pressure Po  Temperature To  Density of medium =~ Text

10.00 bar(g) 200.0 °C 1000.0 kg/m?

Edit list
Assign Add Edit Delete

Calculation press. ftemp. Save

Copy

Print

“ The symbol in the first column changes from blue circle to red X

when the data have been assigned.

A dataset with 0 bar/ 0.0 kg/m? is added automatically.

W Operation data - Load case Betrieh x

Operation pressure Po  Temperature To  Density of medium  Text

10.00 bar(g) 200.0 °C 1000.0 kgfm3

Bl 0.00 bar(g) 200.0 °C 0.0 kgjm?

Edit list

Azsign Add Edit Delete Copy

Calculation press. ftemp. Save Print

The operation data of Ic pressure test are defined globally by the user.
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6 - Load case definition

6.2 Additional loads

The definition of additional loads is restricted:
Wind loads and constant earth quake accelerations can be entered directly in the load case dialogue.
The assignment of this loads to load cases is done automatically. It is not required and not possible to
select the current load case.

« Defined wind loads are considered only in Ic wind for the entire piping model

« Earthquake accelerations are considered only in Ic earthquake

Besides that, additional loads can be defined as follows: Loads >

Click the according symbol from the toolbar loads and then click | Le TP 2F - #% T =
the node in the model where to assign the load.

6.2.1 Anchor point movements

Loads x

Lc Tg‘-ﬁ‘in._ ® =2 -

R Anchor peint movement - Load case Operation X

Node  Support Descrp.. Coodnat. WX WY  WZ
AP Anchor point gobsl  50mm  20mm  00m
S Aalstop = gobsl  00mm 20mm  00m

Ancher peint movement

Node S|

_— © input in global coordinate system Za
Edit data with the mouse Edit st Inputin s =5
put in special coordinate system of the o
Okt (ODelete () Select Edit support Xa
cave | - B mm PX= 0 mrad
Gose - owr= 2 mm PY= 0 mrad
T wz= 10 mm pZ= 0 mrad

Za

Descrption
Cancel [insert mutiple VE\I/'Xa

Anchor point movements can be defined only at nodes with support.
They are considered only in Ic operation
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6.2.2 Snow, Ice and line loads

IR Snow load - Laad case Operation x |

Componert  Standard Value
EN 1991-1-3:2010  0.850 kN/m?- F=1.00

Deser. . fron

(0 User defined snow load
Q) Determine snow load ace. to specification

Spedification EN 1891-1-3:2010 ~
Country Germany - NA ~
Snowload zone 1 ~ | sk= 065 Kjme
Assign || Ground category  mormal (Ce=1.0) e
Cos= Height above sea level 0 m 7a
Factor 1
Ya
- Xa
Description

Snow and Ice loads are considered always with load case primary loads.

-~ Please note:
You have to select the whole system (or a part of it) to assign the defined loads.
Finally, the defined loads must always be assigned with ASIGN.

6.2.3 Point loads

Point loads are usually specified at nozzles to take into consideration external loads due to
connecting piping or components.

6.3 Loads for this example

Data to be entered for the example:

e Wind loads: EN 1991, wind zone Germany WZ2, Ground category llI
o Earthquake loads: Accelerations in X: 4.0 m/s?/inY: 4.0 m/s?/in Z: 2.0 m/s?
« Point loads acc. To table

B Point load - Load case Operation

X

© Forces/Moments () Deformation breakslocal rotations

MNode Segment  Coordin... QX ay QZ LS MY MZ Description from Lo...

N1 135-N1  global B000kN B.000KM B000KN  4.000kNm 4.000kNm 4000kNm exdemal loads

N2 139-N2  global B.000kN B.000KM BODOKN  4.000kNm 4.000kNm 4.000kNm extemal loads

Edit data with the mouse Edit list

©Edt O Delete () Select Edit Delete Copy
m Save Print
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7 - Checking the input data

After finishing the piping model and defining the first load cases it may be useful to check the input data.
This can be done by the function Segment parameters and List data

7.1 Segment parameters

The function Properties | Segment parameters enables to
check the input data by selecting segments by means of

specified properties.

Choose the desired parameter.
Several entries can be entered at the same time in the select

box.

Selection

The segments containing the chosen parameters are selected.

Colored display

The properties are shown in different colors.

Example, checking assigned dimensions

Current aaleulations

R ROHR2 - PROBAD Modeler - [NAMASALA\PROBAD-Modeler_Tutorial\PROBAD modeler 0\PROBAD modeler_0*]

1250.0/DN2001.¢ ~ ||

!N File Edit Properties Loads Resufts Documenfation View lsometric Options Extras Window Help SIGMA

P2 INEY-

. Show segments with properties *

Parameter

Pipeline
Region
Segment type
Pipe dass

Nom. Diameter
Dimensions
cl

_RIGID_.B

Selection

— 4 P Q +

Selection of segments with properties

Add current selection

Select  Color presentation [

All segments

SR RBBE e E Ve

i ou

ile Tp 35

2 X Output

System Task

File

State

Window

Parameter

Pipeline
Regon |
segent type
b

W Show segments with properties

selection

Selection of segments with properties

Ready

Add current selection | All segments

Select | Color presentaton (@

1, Output of st., [ Calculation ..., Caleulation ... Calculation . Calcutation ..

Colors Close

F1 for Help.

| 273.0012.00/21.10x1.80 mm 1.0345/1.0345 Pc=/ Te=/.

o Select parameter Nominal width
o Use the option Color presentation

&
e Show system as volume model J Symbol Dimensions

SIGMA Ingenieurgesellschaft mbH
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7.2 Correcting and adapting the input data

This chapter shows some common mistakes when modeling a piping system and their correction.

7.21 Geometry

Modifying the segment length
« Double-click on the segment
« Input of a new length with identical orientation or input of the X-, Y-, and Z-coordinate in the global
coordinate system
« Displacing the start node or end node

Moving a node

« Function Edit| Move or 2

o Click at the node, press any key and enter the displacement vector

o Please note: it is recommended to move an intermediate point only between two neighboring
segments.

Moving parts of the system

o Function Edit| Select or zd

o Atfirst the required part of the system must be highlighted by the Select Start to end node
command. After that click at a node in the highlighted region, press any key and enter the
displacement vector.

« Please note that moving a region is followed by the automatic modification of the neighboring
segments.

« Cancel the selection by ESC or by End function in the context menu /right mouse button

7.2.2 Dimensions

Change the dimensions of one segment

« Open the dialog window Data of segments by a double-click on a segment and choose the right
nominal width.

Modifying dimensions for a region/part of the system

o Atfirst select the desired region ‘/‘ﬂ . E.g. by highlighting the main part by Select| Start node...
end node and adding segments by Select| Individual elements.

fe)
« After that choose a dimension by Edit| Pipe dimensions or J and assign by OK.
o Cancel the selection by ESC or by End function in the context menu /right mouse button.
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Defining load cases is only necessary if you also carry out proof of stability
and it’s not required if you only carry out internal pressure verifications.

]
Function File| calculate or .J

All tasks, shown in the window can be calculated single or, by using
the option All, the analysis is done for all tasks.

The internal pressure check entry offers the opportunity to check
components for internal pressure.

Another check is the collision test, analyzing if there is a conflict
between segments of the piping model.

The colored symbols beneath the load cases are showing if the
results have been updated.
O—" results updated

~r
-3

b the task has been changed after the last calculation and the
results are not updated.

B | Calculation X

Select:

Chedking collisions

. {Primary loads |

J Operation

hind

J Pressure test

J Assembly

J Shutdown

J Ergebnisiberprifung

Select changed tasks ]

Cancel All

After finishing the calculation, the results are summarized in an output window.

_‘\ Results - 14.02.2023 16:04:25 - 0 Errors, 0 Warnings, 0 Information X
B g onizoberprufun
@ @ Errors
@ Warnings
L4} @ Information
I Hide mezzage Show all messages Help for mezsage Save Print

- green Everything is alright. The calculation runs without any mistakes
.. blue General system information

- red Error messages. a problem occurs:

The calculation result is totally missing or it is not recommended to use the
result (e.g. the calculation did not use the required analysis accuracy)

e

e yellow Warnings, Check the results!

Select one of the messages in the window to reach a help text.
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8 Export to different calculation modules

8.1 Export from PROBAD modeler

PROBAD_Tutorial_en.docx

As soon as the system is completely defined, the model data can be exported to the corresponding
PROBAD modules for calculation.
To do this, the model is first completely marked and then exported:

File X
DE?%||§=|

Input data for several sets of rules can be generated in parallel.
Different components can be assigned to different sets of rules.

8 ' Export PROBAD x
Selected system areas are exported for PROBAD
Destination directory (PROBAD data directory) D:\PROBAD-DATA\01 2023
Drawing ~ Drawing
EN 12952 EN 13445 EM 13480 AD 2000 ASMET ASME VIII ASMEE3
Cylindrical ... b X
Head (2x) X X
Saddle (1x) X
Load cases to be considered
Primary loads Shutdown Add Extreme value calculation
Operation Extreme value - SpecExir1 load
Pressure test Remove Support loads b
Assembly
Load case dead weight without filing  Assembly e
Graphics
Export 3D model as an overview /] Add
Export views O
Remove
Start required PROBAD modules a Cance

In the respective calculation modules, the complete models are automatically divided into subsystems
suitable for the calculation (e.g. cylinder with nozzle, head with nozzle or saddle verification).

The §D model is taken over as an overview.

The required PROBAD calculation modules are started automatically (new GUI and Classic modules).
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8.2 Import to calculation modules

8.2.1 New GUI

Use File-Import command and select PROBAD data directory, that was defined during export:

i Expert PROBAD

=

Salacted system areas are exported for PROSAD
Destination directory (PROBAD data drectory)  D:\PROBAD-DATAN1_2023 o

PROBAD GUI is started.

Drawing

Use File-Import and select file.

©

Start
New project...

Save as...

& Open File...

Import
License-Manager
Settings

Info

Exit

Click Import to open:

Crawing

Now data is available for further action.

PROBAD 2023 - Strength analysis - [1 - m] S
Source Files
+ “Bilder [«] b EIEQ”’ o [+]
b ZiCamtasia
¢ = Daten_MA_03-2021 e O 20322KFQ
¢ = Demo-Systeme
I = Downloads HIS0M4 L4087 M4 _DE ()
~Entwicklung
“KnowHow ‘ Infracor ()
¢ " Prasentation O
b “dPrivat PB_230203 ()
4 TUPROBAD-DATA | N
S0 2021 PROBAD_medeler ()
22012022 PR=IEN -
4 7012023 13480, 7
v S3ADD . § Drawing )
~ZADD_DOC Bl ]
“assD PROBAD-Export (port)
TUAs8D_DOC
TUASMET (T Test (0001) i
EID [~ [l | 0
Import...
EELN PROBAD 2023 - Strength analysis - [DAPROBAD-Projects\Probad-Project2023-02-14.prb] - o x
Start  Reports  View v
+ + " = 4 Order settings... - :‘ =] i
D* ‘L}* x L 5 safety factors.. E I—l 5
New New New New Back Next Delete Materials.. Calculate  Calculate  Save component Savs 3w Report v
Order Drawing = File-entry = component = Entry (3! Duplicate component | component drawing | report as PDF
New Edit Calculation Documentation
(&[5 Input
4 (= PROBAD_modeler [a]
EN Draing E N Cylindrical shell with branches ml
s Ci Main Body: P4 -
B~ <yl.DN1000 13480, Lt ©T:20000°C/ P 1.000MPa (% ©T: 20,00 °C/P: 1.500MPa
. 5 r-/pi- JCAT: 20,00 °C / P: 0000MPa
=
N1 Fie
N2 File name: o000 [ Genersldata. |
[o# Model / positioning File number: [ | [ Load case mapping |
+ g7 head_DN1000 Position number:
g7 head_DN1000_1 Designation:
D) 30-Mogel Material
@ PROBAD-Material: 1.0425 P265GH Tube / seamless v
O Free material input:
Ruing i Lovengies. )
Tnformation for Calculation
Operat Test
Maximum usage ration of components: [10000% | [100% =
www.rohr2.com
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8.2.2 Classic modules

The PROBAD classic module is started and the new project can be found in the list of orders:

5 EN 13445-Release 03.10-as of 01/2023
MNavigator Files Calculate Results Settings Documentation  Help

0 w’“%ﬂ%l &

S-[=] ... All orders
[0] A_Hand1
£-[0) PROBAD_modeler
51-(D] Drawing
[1-[D) Example_1_-_EN_13445
285 Example_1_-_EN_13445-2
=-[F| cyl_DN1000
--[F] cyl_DN1000
[F] head_DN1000
--[F] head_DN1000
--|[F| head_DN1000
[F| head_DN1000_1
--[F] vsd_DN1000
-0 Test

PROBAD

mresn | | |[]

Drawing: PROBAD_modeler\Example_1_-_EM_13445-2 |l-l,|]2,2l]23 16:38 7
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9 Checking CAD/CAE import with ROHR2 Interfaces

The PROBAD Modeler offers a wide range of interfaces to CAD and CAE systems.
For details please refer to the ROHR2 Interface feature list.

The ROHR2 standard program delivery includes:
- Neutral CAD Interface including Export AVEVA PDMS - ROHR2

- CAESAR II, PIPESTRESS, CAEPIPE Import Interface

- SINETZ, FLOWNEX, PIPENET Export interface

- DXF format, KWUROHR Import Interface

- Export Interface into the Support Design Programs LICAD, FLEXPERTE, CASCADE
Using ROHR?2 interfaces with the ROHR?2 trial license
All import formats are available in the test license. Please note: some of the ACRmpd filee - ip)

erd-files (*.er2)

interface modules are optionally available and not part of the ROHR2 standard - ¢cp 1fijes (-.c
configuration. PipeStress input files (*.fre)
Load the data by means of File| Import command and get an overview on the gAbEPtIPEtdata. (rrm _—
H H H UBDEructure input ries 1,51
capacity of the import interfaces. e Du"tput = (*.Eop]
MNTR files (*.ntr)
PCF (*.PCF)
Using ROHR?2 interfaces with the ROHR2 viewer Intergraph (“.N)

; . ; PASCE (*.NTL)
The ROHR2 viewer program (free-of-charge, available on www.rohr2.com) can AutoPlant (*PXF)

be used to test some of the ROHR2 interfaces. SDNF (*.SDNF)
kewurohr (% kowu)
C5V [F.oav)
DXF (*.df)
Plant3D (*.r2p3d)
All files (*.7)
Input / p.)lpl:y\u:[ \ [/ FLOWMASTER SINET \ 1. Output
| Transient T‘Zﬁé.!'?l e | EZ.ZL{‘ESS” @
; fluid flow flow \ ta\cu\atwnﬂ SINETZ,
" coison. | | . N ‘ [RorRz prokecs | SO P

CADSchroer MPDS4
ISD HICADnext, etc

*.ntr i e
Autocad ROHR?2 Documentation -““me‘?:‘?r‘;m‘g‘?-””
ﬁ / X N Neutral g
4 Interface
— v v
/" Intergraph SMARTPLANT '\ . p—) \ nE .
solidWorks Smap3D . p(f r / Text and data / ASCII, RTF ',! [F, HTML,
‘ SolidWorks Solidplant —— csy

Venturis TRICAD
CADMATIC ESAin ESApro

N z Sranhice N DXF, metafile,
Intergraph PDS U . J §‘ L’"“‘/ clipboard
. A * S N
Bentley AUTOPLANT > pxf : . - ; - video representation of
3 vies 5 | fluid hammer rnmemﬁm‘%

I - Movies )
( PIPESTRESS \ Support design \ /7
CAEPIPE) cn | LICAD, CASCADE, load case follow-ups etc.,

SDNF (Steel Detailing - . | N AVI format
N = '\ KWURQHR FLEXPERTE
Neutral File) — sdnf
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