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1. Introduction

1.1 About Sabaton

Sabaton is aprogram for FMEA (Failure Mode and Effects
Analysis) and FMECA (Failure Mode, Effects and Criticality
Analysis) anaysis. The FMEA/FMECA method iswidely
used in product and system development to reveal possible
failures and to assess the potential causes and effects of these
failures. The analysistypically resultsin improvement
proposals aimed at eliminating system malfunction or to
reduce the effects of the failures, and is also valuablein
understanding complex system behaviour.

The Sabaton user is assumed to be familiar with the
FMEA/FMECA methodology. Thus the user’s manual does
not include any description of the method as such. Y ou may,
however, refer to the numerous textbooks and standards that
are available. Some references to text books as well as
standards are found in “List of References’ on page 63, see,
e.g., refs. [1] and [2].

1.2 About the Manual

Figure and dialog
appearance

Typing conventions

All figures and program dialogs in this manual are taken from
Windows 2000. With Windows 9x/NT/XP the appearance
may differ dightly.

Throughout the guide, menu options for Sabaton appear in
bold in the following form: Main menu name | menu
command. E.g., to create anew analysis you must first click
on the File menu and then select the New analysis command
from the drop-down list. This command is then described as
the File | New analysis command.
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Shortcuts

0

Shortcut menu

Shortcuts for menu commands may both be available through
keyboard combinations and the toolbar. These shortcuts
appear to the left of the text describing the menu command or
operation. E.g.:

The File | New analysis command has a shortcut in the toolbar.

Many commands are available through a shortcut menu,
activated by right-clicking on the mouse. The commands
available from the shortcut menu vary depending on where
the menu is activated, and offer the most useful commands
for the task being conducted (these are normally chosen from
the regular command menu). Some commands may, however,
only be accessed from the shortcut menu.

1.3 Getting more Information

Thisuser’s manual is always the first place to look for help.
The User’s Manual is also available within Sabaton through
the help menu and “Help”-buttons.

If you still need help, please contact your distributor or visit
our Web-gite:

http://lwww.sydvest.com

1.4

Installing and Uninstalling

14.1  System Requirements
Windows 9x, NT, 2000 or XP
Pentium 233 MHz processor minimum
64 Mb RAM minimum, 128 Mb recommended
50 Mb free disk space
Availableon CD

142  Starting Setup

It is recommended that you close all programs running on
your computer before installing.

If your Sabaton installation fileisavailable as, e.g. a
downloaded file on your file server, it may have adifferent
name than given below. In this case follow the same

2.
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instructions, but change the name and location of the
instalation file.

Follow the instructions below to install:

1. Place the Sabaton installation CD in your PC's CD-

ROM drive.

- If your CD-ROM has AutoPlay enabled, the
Sabaton Setup will start automatically. In this case,
skip to step 4.

2. Open the Run dialog box by opening the Start menu
and choose Run.

3. Start the Sabaton Setup program by typing d:setup
(where d: isthe drive containing the Sabaton CD)
and press Enter.

4. The Sabaton Setup screen appears. Follow the
instructions on your screen.

1.4.3  Uninstalling Sabaton

Y ou can use the uninstall feature of Sabaton to remove the
program from your system.

1. Click the Start button, select Settings, and click
Control Panel. The Control Panel opens.

2. Open the Add/Remove Programs control. The
Add/Remove Program Properties dialog box
appears.

3. Inthelist of programs that can be removed, select
Sabaton, then click the Add/Remove button.

4. Click Yes to confirm that you want to remove
Sabaton.
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2. Getting Started

2.1 Start the Program

Thefollowing dialog appears when starting Sabaton:
x|

4 © Create new analysis Rifich templates |

I;I Choose analyziz wpe...
E]F_I FME&, farms [Failure Mode and Effects Analysis)
-] FMECA Farme with riskAcriticality matris

¥ todify analysis setup?

 Open recently used analysis

3 Browse existing files......

| 1 C:hwzertSabaton analyses\IM E xample.san

| 1 C:hwzertSabaton analysesitest.san

| 1 C:huzerhSabaton analysesitemplate. zan

1 C:\usertSabaton analyses\ Ty Eksempel.zan

1 C:\wsertSabaton analyses\Test 2002405-29.5an

1 C:\wsertSabaton analyzes\Testanalyze 2001-12-11.san
1 C:\usertSabaton analyzes\Testanalyse 2002-07-30.5an

Ok | Cancel |

See“ Start aNew Analysis” on page 6 if you want to start a
new analysis.

To open an existing analysis, either select one of the recently
used analyses from the list, or select Browse existing files....

Note that if you started the program by double-clicking on a
Sabaton file you will go directly to the program window,
please see “The Sabaton Program Window” on page 8.
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2.2 Start a New Analysis

2.2.1 Initiate a new analysis

A new analysisis either started from the File menu or through
the program start-up, as described in “ Start the Program” on

page>5.

Select File | New analysis from the File menu to start anew
analysis.

When initiating a new analysis, the dialog below appears.

Create new analysis 5[
Befresh templates
P T

ure Mode and Effects Analysis)
! | 1 FME& simple.ste
el ] FMEAMIL-STD-16295. ste
5170 FMECA, farms with risk./criticality rmatrix
| 1 FMECA Hoyland_R ausand-1994. ste

e

v Modify analysis setup? ok | Cancel |

Select analysis type from the dialog, and further, select which
of the templates within the selected analysis type you prefer to
useinyour analysis.

Note that you need to refresh the list of analysis templates if
you have copied new templatesinto your system manually

the Refresh templates command from the dialog.

For comments on the Modify analysis setup check-box, see
“ Start analysis without modifying setup” on page 7 and
“Modify analysis setup” on page 7.

2.2.2  Analysis types

Currently, there are two different analysis types available, the
FMEA and the FMECA.:

FMEA forms

Analysisformsfor performing Failure Mode and
Effects Analysis (FMEA), i.e., without criticality
ranking options.

FMECA forms
Analysisforms for performing Failure Mode,

6 -

Getting Started

User's Manual for Sabaton v1.0



Effects and Criticality Analysis (FMECA). Here,
you may include columns with calculated fieldsin
the form, aswell asincluding a criticality/risk
matrix.

Whether both analysis types are available or just the former
depends on what licence you purchased.

Sabaton have some predefined analysis templates, however,
you may also create your own templates, or obtain further
templates from Sydvest or colleagues.

2.2.3  Start analysis without modifying setup

If you want to start an analysis without modifying the analysis
setup, ssimply un-check the “Modify analysis setup” check-
box before you press OK. In this case, you proceed to the
regular Sabaton program window. Please refer to “ The
Sabaton Program Window” on page 8.

2.2.4  Modify analysis setup

If you want to modify the analysis setup before you start the
analysis, retain the “Modify analysis setup” check-box
checked, and press OK. Y ou will now proceed to the Modify
analysis setup and analysis information dialog, see below:

~odify anakysis setup J |

‘W'ou mary shart the analysis without changing the analysiz setup by preszing "0K", or modify the analysis
sebup by selecting any of the oplions below. Most of the analpsis sahup can ba modilied alzo aftar the
analysis is stated, hom the Setup menu

Ibeme al Fpoitance priat o stailun of sralpsis

-. ................................. Ewh“mﬁlmhhmlmmalw,ﬁﬂaalh
| Siysten ord component sebup § o Do vehal infomation o hokd fox T system kevels and
comporenls. Select fo use a fabure mode Bbeary (i avaldable in the
palecied analos lemplale]

Charge tha columng: and column beade in the analysiz fom. Select
Azl fomn seb.p ba wse & nsk/cibicably mainx (f avaisbls rthe selected analysis
hemplate]l
Itzms fullp changable alter analysis starl-up
. Changa the anaksis lide and which administrativs nfomnaton o
e hald for the ansdysis.
Changs what riaimshion o hald lor the ansysis baam [selupl, as
pketisntiul) | well az adding members (o fhe analysiz beam.
Fiarision et Change wihat information o hald for Ehe revision lisk [sebup). as wel

a2 adding ravisiors o the kst

ok | Cancel |

From the Modify analysis setup and analysis information
dialog you are able to change the setup for the analysis, like
system breakdown and the analysis form columns. Y ou may
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System and component
setup

Analysis form setup

Analysis description

Analysisteam

Revision list

also enter analysis information, like analysistitle. Please see
below. Note that all information and setup can be entered and
atered aso during the analysis.

The commands available are:

The System and component setup command opens adialog
where you specify the hierarchical breakdown of the system
aswell aswhat information to hold for both the system levels
and the components. For components, also selections for the
optional failure mode library are given. Please refer to

“ System and Component Setup” on page 49.

The Analysis form setup command opens a dialog where you
specify the layout of the analysis form itself, including which
columns to include, their headings, etc. Also your selections
for the optional risk/criticality matrix is made here, aswell as
the options for status codes that can be used for highlighting
failure modes in the analysis. Please refer to ??“ Analysis
Form Setup” on page 53.

The Analysis description command opens a dialog where you
can define the analysistitle, description and similar. Thisis
further described in ??“ Analysis Description” on page 21.

The Analysis team opens a dialog where you can enter and
manage an overview of all personsinvolved in the analysis.
Thisisfurther described in ??“Analysis Team” on page 23.

The Revision list command opens a dialog where you can
enter and manage an overview of the revisions of the
analysis. The various revisions can also be linked to the
analysisteam. Thisis further described in ??“Revision List”
on page 26.

2.3 The Sabaton Program Window

2.3.1  Program Window Layout

The Sabaton program window has a menu, a toolbar for menu
shortcuts, two sub-windows where the actual analysisis done,
a system hierarchy sub-window, and a status bar at the bottom
of the window, see figure below.

8 - Getting Started
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:".'-'lb-!tﬂri-lL:l_lHEf Jhahaton analyses) LM [nample.san] _I_.l- [=] _Il
||+ me g# Sewp Aeport FaneModes Window Hel =l X1
D iBRER X .
Annbysis - FMECA of Liquid vessel
] Lgud wessesl
& [ L5H protection kop ol Juid
. Subspstem Ji5H
& Ve 1 firki] Conponn
= {8 L5SHH protection loop
& LSHH smich Marme |LSH switch
il alve 2 k]
& Vabve 3 |outel]
Compi e [Freen d‘EF Lockad
5 D FM Falyis Elect Fadura Cases Falps Fale | Seventy Commants
. W1 doss not clse, e iguid Faiure losse ol upon |
Fral heved in e tank ma sse ko Fiigh I
iy Faghy berem|
- W1 closes, and bgud miush Spunous high lesel alam
a2 shops
i | |
Emply 2020813 1E:3 v

External failure mode

library

System hierarchy

“View failure modes
for components”

“View failure modes
for levels’

System/ analysis
window dividing line

Note! When working with an external failure mode library,
the program window will appear somewhat different. Thisis
discussed separately, see “ External Failure Mode Libraries’
on page 61.

In the system hierarchy sub-window (to the left), or system
window for short, you construct and move around in the
system hierarchy. The analysis window (to the right) displays
the failure modes of the component (or lowest indenture
level) selected in the system window.

Note that you may view failure modes for several
components simultaneously by selecting View failure modes
for levels from the shortcut menu.

Note that you may move the dividing line between the system
and analysis window by clicking and dragging the divider.

Please refer to “Working with the System Hierarchy” below
for further description of the system window. The section
“Entering Level and Component Information” on page 12
explains how you can enter descriptive information for levels
and components. “Performing the Analysis’ on page 31
explains how the analysisis conducted, assuming that the
system hierarchy is defined.

User's Manual for Sabaton v1.0
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Expand / collapse
system hierarchy

System window
shortcut menu

2.3.2  Working with the System Hierarchy

Expand and collapse the system hierarchy by clicking the “+”
and “-* signsin the hierarchy, or select one level/component,
and choose Expand or Collapse from the shortcut menu.

Example; by clicking on the “+” sign in figure below, the
“LSH protection loop” level expands:

ESahatnn - [G:sabaton analysd

||~ Ele Edt Setup Report Fail

2D smre X4

1 Liquid vessel
EIIE LSHH pratection loop

@ LSHH switch
& Valve 2 (inlet]
& Valve 3 [outlet)
L5H protection loop!

From the shortcut menu you have several additional
commands available, see figure and description below.

ESahatun - [C:husertSabaton analyses'Liquid ¥

JJ‘” File Edit Setup Report Failure Modes windo

[Eo]iEaex|.

Analysis -

@l T Moveup
&N+ [ove down

Expand
Expand all

Collapse

View Failure modes For component
Wigws Failure modes For levels

Shiow matrix For level and sublewvels

o Gt

Copy

E, Paste

g Paste special. ..
Baste external...,

10 - Getting Started
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Note! Shortcut menu
on selected level or
component only

System window
command toolbar

+|

Components directly
under higher system
levels

=

Ll

¥

Note that you need to select the level/component you want to
modify before you can activate the shortcut menu. Thus, if
you right-click on alevel or component different from the
current, the level or component will be highlighted, but
shortcut menu will not open. Simply right-click once more to
activate the shortcut menu.

In the system window heading, a command toolbar is aso
available. These commands are selected commands from the
shortcut menu, and are described bel ow.

Add level / Add component
Select this command to add a level or component below the
current level.

Note! In Sabaton you may optionally add components
connected to system levels higher than the next-lowest
system level. Thisis, however, a special feature and not the
normal situation.

Delete
Deletes the current level or component.

Rename...
Opens the name of the current level or component for editing.

Move up
Moves the current component or level (including sublevels/-
components) one step upwards.

Move down
Moves the current component or level (including sublevels/-
components) one step downwards.

Expand
Expands the selected level into the next indenture level.

Expand all
Expands all levels below the selected level, all the way down
to the component level.

Collapse
Collapses the items of the selected level.

View failure modesfor components

The analysis window have two different views. This view
shows only the failure modes for the current component. Y ou
may add new failure modes (rows) to the component, in
addition to editing the existing. See “ Analysis window display
mode” on page 32 for further details.

View failure modesfor levels
Thisview displays an aggregated list of all failure modes for

User's Manual for Sabaton v1.0
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all components below the selected level. In thisview, you are
not allowed to add new failure modes (even if only asingle
component is selected). See “ Analysis window display mode’
on page 32 for further details.

Show matrix for levels and sublevels/ this component

Risk or criticality Thiscommand isonly available if arisk/criticality matrix is

matrix

defined for the analysis. When selecting this command, a

window opens displaying the risk/criticality matrix for the
currently selected level or component. See “Working with
Risk/Criticality Matrices” on page 45 for further details.

Cut / Copy / Paste/ Paste special... / Paste external
Sabaton offers various copy & paste options. For example, the
“Paste external” command lets you copy & paste between
Sabaton analyses. See “Using the Copy/Paste Features’ on

page 37.

2.3.3  Entering Level and Component Information

When a component or level is selected in the system window,
the upper part of the analysis window displays some
descriptive fields linked to the selected component/level.
These fields are user definable, although some of them are
mandatory. Please refer to * System and Component Setup” on
page 49 for help on defining which fields to include as well as
the labels to be used for these fields. Also details about the
length of the varioustext fieldsis given there.

In the figure below, a component have been selected, and the
analysis have been set up with the maximum of the available
descriptive fields.

Annlysis - FMECA of Liguid vessal

System I rrer Descrption Syalem doscoption here =]

5 ubsystem JLEF

Comporant =
‘derhiies e Furction LSH seitch kurchion J
Hane [L=H svinen
Comp. lype [FREEN - _:_jcﬁﬁ Locked -]
[T Complated
5 D | P Fahare: Effienct Fashuse Causa Fashae Rt Sevviy Comrnts:

Y ou enter the name, description, etc. for the selected
component directly in the analysis window. Observe that
when you enter the component name, the nameis aso
changed simultaneously in the system window. Observe also
that the System and Subsystem fieldsin the figure above isa

12 - Getting Started
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reference to the system levels for the selected component, and
these fields can not be edited when the component is selected.

When alevel is selected, only the level name and (if included)
the level description is displayed, along with the level names
for the above levels.

The various descriptive fields for the component and level can
aso beincluded in reports, such as the System overview
report (please refer to “ System Overview Report” on page 58)
and in the analysis reports (please refer to “Working with
Report Templates’ on page 57).

2.4 Overview of Sabaton Menus from an Analysis

First note that the Sabaton menu options will vary depending
the active window being an analysis or afailure mode library.
The description below explains the menu options available
when an analysisis active.

Please refer to “ Overview of Failure Mode Library Menus’ on
page 61 for a description of available menu commands when
working with an external failure mode library.

24.1 The File Menu

Iﬁ Edit Information Setup  Rep

& Open analysis

ﬂ Open Failure mode library

(1 New analysis

(7 mew Failure mods libeary

B save as [
Close

Z:h, UM Example . s5an
CADOC, . \sabatonl san
CADOC, . \sabaton2 . san

. ATy Eksempel.san

o+ \Copy of UM Example.san
vooiLiguid vessel with RPN, san
C:luseriSab, . \test.san

oo« \Liguid vessel EXAMPLE .san

Exit

The File menu contains common file-commands for creating,
opening and printing analyses. Also available are three
different “ Save as” commands.

User's Manual for Sabaton v1.0
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The File menu is given above, and the various commands are
briefly described below.

File | Open analysis

Use the File | Open analysis command to open an existing
analysis. A dialog box for selecting the analysiswill be

displayed.
File | Open failure mode library

Use the File | Open failure mode library to open an existing
failure mode library. A dialog box for selecting the failure
mode library will be displayed.

File | New analysis

Use the File | New analysis command to create a new analysis.
Please refer to ?7? “ Start a New Analysis’ on page 6 for
further information about starting anew analysis, and to
“Modifying the Analysis Setup” on page 49 regarding how to
modify the analysis setup.

File | New failure mode library

Usethe File | New failure mode library to create a new
external failure mode library. An external failure mode library
is an option you have to define and manage failure mode
libraries independent of analyses. These libraries can be
imported into an existing analysis, and can also be updated
from an ongoing analysis. Please refer to “ Failure Mode
Libraries” on page 61 for more information about failure
mode librariesin general.

File | Save as

When selecting the command File | Save as, you may choose
between the following options:

Anahysis with new namea
Anahysis revision
Anakysis template

The different options works as follows:

Analysiswith new name

Saves the analysis with a different file name and/or
location. Note that the current analysiswill remain
the active analysis.

Analysisrevision
Saves the analysis for archive purposes. A standard

14 .
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“Save as’ dialog will appear, and the suggested file
name will be the existing file name post fixed with
the current date and time.

Analysistemplate

Creates anew analysis template from the setup of
the current analysis. Thus, to create new analysis

templates, e.g. in order to build up your company

specific templates, first modify the analysis setup
for aspecific analysis, and then use the File | Save
as ... Analysis template command.

Library of company By using the File | Save as ... Analysis template command you
specific analysis may build your own library of analysis templates.

templates

Location of analysis Y ou may store the analysis templates in different locations,
templates and switch between different template libraries. Use the Setup

| Sabaton settings... command to select the location of the
anaysis templates. Please refer to “ The Setup Menu” on page
16 for more information.

File | Close
Use theFile | Close command to close the current analysis.

File | Exit
Use theFile | Exit command to exit from the Sabaton program.

2.4.2  The Edit Menu

[Edt Information Setup

o cut

% Copy

B Paste

ﬁ Paste special.,
Paste external

7 Delete

The Edit menu contains common commands for editing the
system hierarchy and the identified failure modes.

Please refer to “ Using the Copy/Paste Features’ on page 37
for a description on how to use these commands.
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Analysis description

Analysisteam

Revision list

System and component
setup

Analysis form setup

2.4.3  The Information Menu

Information Setup Report

Analysis descripkion ..,

“ Analysis beam...
2% Revision ks, ..

The Information menu offers commands for entering and
managing administrative information about the analysis.

The Information | Analysis description command opens a
dialog where you can define the analysis title, description and
similar. Thisisfurther described in ??“ Analysis Description”
on page 21.

The Information | Analysis team opens a dialog where you can
enter and manage an overview of all personsinvolved in the
anaysis. Thisisfurther described in ?? " Analysis Team” on
page 23.

The Information | Revision list command opens a dialog where
you can enter and manage an overview of the revisions of the
analysis. The various revisions can also be linked to the
analysisteam. Thisis further described in ??“Revision List”
on page 26.

24.4  The Setup Menu

Setup Report  Failure Modes  Windo
Syskem and campanent setup. ..
m Anakysis form setup, ..

Sabaton settings. ..

The Setup | System and component setup command opens a
dialog where you specify the hierarchical breakdown of the
system as well as what information to hold for both the
system levels and the components. For components, also
selections for the optional failure mode library are given.
Please refer to “ System and Component Setup” on page 49
for further information.

The Setup | Analysis form setup command opens adialog
where you specify the layout of the analysis form itself,
including which columns to include, their headings, etc. Also
your selections for the optional risk/criticality matrix is made
here, as well as the options for status codes that can be used
for highlighting failure modes in the analysis. Please refer to
“Anaysis Form Setup” on page 53 for further information.
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Sabaton settings

The last command opens the Sabaton system settings dial og.
Thisis described below.

From the Setup | Sabaton settings... command you open the
Sabaton settings dialog (see below). The system settings are
stored in the Sabaton ini-file, located in the Sabaton program
folder.

Sabaton Settings x|

r— Date and time format on reparts
Specify format

[rve-MM-DD =

— Perzon name farmatting

Define how a perzons name shall be formatted when shown in a lizt or similar. Pleaze
note that the labelz shown below are the default labels that may have been changed
in a specific analysiz set up. Mote also that "First name' may be omitted in a specific
analyzis set up.

Order Separator
Last name first j I

— Location of analyzis templates

Specify analyziz templates location:
C:AProgram Files\Sabatonh T emplates |

— Company logo [on reparts)
Specity the location of the company logo:
- Sabaton
Uze default |
Ok | Cancel |

Date and time formats on reports

Specify the format of the date and time information printed on
the various reports.

Person name formatting

Specify the format of the person names that can be included in
the more “administrative’ type of reports.

Location of analysis templates

When you start a new analysis in Sabaton, either by selecting
the File | New analysis or when starting the program, you are
asked to select from alist of analysistemplates. The analysis
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templates are stored in individua files, and the address to the
template location is set in the Sabaton setting dialog.

The default analysis template location is the “ Templates”
folder located directly under the Sabaton program folder.

Relevant information related to analysis templates are:

“Start aNew Analysis’ on page 6 gives information
about starting a new analysis.

Create new analysis templates by using theFile |
Save as command, see “The File Menu” on page
13.

Company logo (on reports)

A logo/pictureisincluded in the “administrative” type of
reports (i.e. other reports than the analysis report). The
recommended size of the logo is approximately 100 pixels
wide and 32 pixels high (same as the default 1ogo, see the
dialog as given above). In case you select alarger logo than
225 pixelswide and 75 pixels high, only a segment of the
logo is printed on the reports. The dialog provides a preview
of the selected logo/picture.

Note that the Sabaton logo is used as the default logo, as also
shown in the dialog above.

245  The Report Menu

Report Falure Modes  Window
Yiew as analysis report 3
Edit bemplates,..

Systenn overviess, .,
Local Failure mode library
Analysis beam, ..
Rewvision list. ..

Analysis title page...

The Report menu contains commands for creating analysis
reports as well as the other, more “administrative”’ type of
reports. Different templates may be defined for analysis
reports.

Please refer to “ Preparing reports’ on page 57 for further
description of reports.
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Sabaton licence and
version information

2.4.6 The Failure Modes Menu

Failure Modes  Window |
8 Eciit local lbeary. ..

ﬁ Impaort Library
ﬂ Export Library 4

The Failure Modes menu contains commands for working
with the internal failure mode library, as well asimport from
and export to external failure mode libraries. Please refer to
“Local Failure Mode Library (in Analysis)” on page 61 for a
further description.

2.4.7  The Window menu
Window Help

Cascade

Tile horizantal
Tile vertical
Afrange icons

Ciluserisabatan analysasi UM Example san
Ciluser\sabaton analysesi Tayv Eksempel san

The Window menu contains standard Windows commands to
arrange windows on the screen, and to toggle between open
windows.

248 The Help Menu
Help

& Contertts
Search

ﬁ Technical support
% About Sabaton...

The Help menu contains standard Windows help commands.

Note that the Help | About Sabaton... command opens adialog
where information about your licence (licensee and licence
number), as well as the program version and build. Thisis
useful information if you have questions to your Sabaton
supplier.
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3. Analysis Information

3.1 Analysis Description

Use the Information | Analysis description command to open
the Analysis description dialog. The analysis description
includes a number of information fields that describes the
analysis, such as the analysistitle. Thisinformation can be
included in various reports, e.g. the analysis reports.

In the figure below, an example of the Analysis description
dialog is shown. Note that the setup of the analysis description
is user definable, and thus that the information fields and
labels can vary. Thisis described below.

Edit analysis information | EI

Erbar analpsis liths [appears bop cenbre in repostz and in analbesiz fomn caplion).
“fou may abio arker general comments to the: analesiz in te comment field

Analyss bile: |Fh-' ECA of Liguid vasss|
Commerk

- enber comments Zl

dudditional irfcemation
Epecify additional infoeration Ffor Bhe analpsiz. Select "Satup” to changs

what additonal information to hold for the analpsiz. az well as the labels fior
these.

EbJCh.' ORTET I&:u':u H.agndl ﬂ?

Satup | ok | Cawer |

An overview of the available information fieldsis given
below. Have in mind that the setup is user definable, whereas
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the list below is the maximum number of information fields
and assuming default labels. Two of the fields are mandatory,
asindicated in the list. Note that also the labels for the
mandatory fields can be changed.

The available information fields are;

Analysis title (mandatory): A title may be assigned

to the analysis. Thetitle is displayed in the Sabaton
program window, and also prints among others top
centred on the analysis reports.

Maximum 50 characters.

Comment (mandatory): A free text field describing
the analysis. The field may e.g. be used to describe
the scope and objective of the analysis, aswell as
reference to drawings and limitations etc. In
addition to being available online, the comment can
be printed on the Analysis title page report (see
“Analysis Title Page” on page 59).

Maximum 40 000 characters.

Study owner: Selected from the list of team
members. Please refer to “Analysis Team” below.

System designer: Also selected from the list of team
members.

Mission: Here you may e.g. enter amission for the
system under analysis. This can among others be
included in the heading of the analysis reports.
Maximum 50 characters.

3.1.1  Setup of Analysis Description

Select Setup from the Analysis description dialog to open the
Setup of analysis description dialog. The following dialog
opens.
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setup of analysis information gl

Specily which additional infoematian ko hakd for the anaksiz. This addiional nfarmation may
afmangst alhes be prinled on ke aneksis repot I pou unsslscl Use defaull’ you may dea
spechy difersnt labed: for all infomation fields.

Imel  Diededl label | U default Labsl
W Analpsic title =]
¥  Commeant )
¥ Study cergi =l
[ System desigrer ol
= = -

l:lh.ll:-m;\:ll

Select which information fields to include by checking the
“Incl.” column. If you want to enter a different label than the
default, uncheck in the “Use default” column and enter the
user definable label in the “Label” column.

The first two information fields are mandatory (indicated with
grey background in the “Incl.” column), however you can
specify adifferent label than the default also for these fields.

3.2 Analysis Team

Use the Information | Analysis team command to open the
Analysis team dialog. The analysis team is an optional
overview of persons (“team member”) involved in the
analysis, e.g. participating in work meetings, persons with
responsibility for e.g. follow-up of actions, the system
responsible, etc.

The team members are available from drop-down lists in the
analysis description (see“ Analysis Description” on page 21),
and you can aso link team members to the analysis revision
(see“Revision List” on page 26).

In the figure below, an example of the Analysis team dialog is
shown. Note that the setup of the analysis team is user
definable, and thus that the information fields and labels can
vary. Thisis described below.
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anabsisteam 1|

Al persong nelabad bo the analysis a5 patficipants esponsible. or other
aa pat of the andisis beam, Enter naw members, changs pfommation for
cudierd membsis of delale baam membais fam the lel Lha'ﬁﬁ"u#
it pou weant b change the sstup and labels far the infommation ter

each beam member.
Hams Irutiasls | Compary | Expettiza
Ana Sabaton ASa WMarulachuer Lid,.  RAME Enginess
Cara Nomman CNo Warulachurer Lid.  RAMS Enginess
Jokn Aobeit Viee JRY Cpdvest Spshem engnss
Flagnm Aara Flda Spdvest Sysbem engn=er

Sﬂ.nIDe!eIEIHmlEdLIUua]

When you highlight ateam member from the list, and select
Edit, the Team member dialog appears:

x
Enter data for the team member, Nate that pou
cat make changes in the diopdown list by
selechng the adacent icon. Use "Sebun™ only if
o want ta change Ihe sehup and labels for the
infiaermation held for each beam member.

Marne: I.ﬁ.nag.zbatu:-n

Iitials IEE,

Company [Manutacturer Ltd. =i
Expertize IS:.ulum engineei ﬂﬁ
E-Mail IE.muil@l:l:lm

Ok Cancel
| |

An overview of the available information fieldsis given
below. Have in mind that the setup is user definable, whereas
the list below is the maximum number of information fields
and assuming default |abels. One of the fields is mandatory,
asindicated in the list. Note that also the labels for the
mandatory field can be changed.

The available information fields are:

First name: First name of the team member.
Maximum 50 characters.
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321

Select Setup from the Analysis team dialog to open the Setup

Last name (mandatory): Last name of the team
member.
Maximum 50 characters.

Initials: The initials of the team member.
Maximum 4 characters.

Title: Thetitle of the team member. Thisis picked
from adrop-down list. Picked from afully user-
definable drop-down list.

Maximum 30 characters for each drop-down list
element.

Company: The organisation where the team
member is employed. Picked from afully user-
definable drop-down list.

Maximum 30 characters for each drop-down list
element.

Expertise: The expertise of the team member.

Picked from afully user-definable drop-down list.

Maximum 30 characters for each drop-down list
element.

Phone: The phone number of the team member.
Maximum 30 characters.

E-mail: The e-mail address of the team member.
Maximum 50 characters.

Comment: Any comment/free text.
Maximum 40 000 characters.

Setup of Analysis Team

of analysis team information dialog. The following dialog

opens:
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Setup of analysis beam information x|

Spaciy which nformation to hold for sach analpss team member | pou unzelect Use dafaul’
you may aleo specily dilferent labals for &l hebd:. Mote that the "Last name’ nformation field iz
mandatoey,

Incl | Defel lsbel Usze delauk Labe|
First name

b Last name Hame

[ Iniliaks

O T

[+

bl

1%l

[2] [

Orgamization Company

Expelice
[0 Phona
b E-Mai
| Commenl

Ok I Carcel I

AL

Select which information fields to include by checking the
“Incl.” column. If you want to enter a different label than the
default, uncheck in the “Use default” column and enter the
user definable label in the “Label” column.

The second information field is mandatory (indicated with
grey background in the “Incl.” column), however you can
specify adifferent label than the default also for thisfield.

3.3 Revision List

Use the Information | Revision list command to open the
Revision list dialog. The revision list is an optional overview
of revisions of the analysis. Note that the analysisfile itself
contains one version of the analysis only. Thusthe revision
list isintended as administrative information only, and helps
you in maintaining an overview of the different revisions.

Y ou may aso link team membersto the various revisions, as
explained below.

In the figure below, an example of the Revision list dialog is
shown. Note that the setup of the revision list is user
definable, and thus that the information fields and labels can
vary. Thisis described below.
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x

2

fal

Maotel The current revizion iz defined by the revision start date and is marked with V'/

& list of revizions defined for the analysis iz supported. Please note that the
analyziz file itzelf containg one version of the analysis only. Tip: Use the
command "File | 5ave as revizion' to file the cument revision.

Setup |

Fievizion name |F|ev. date | Rew. appr. by
1] 2002-03-30 Cara Marman
1 2002-04-23 Cara Morman
< 2 <0ngoing> Cara Morman

Mew | Edit | Delete | Cloze

When you highlight arevision from the list, and select Edit,
the Revision dialog appears:

Revision x|

2

fad

Revision name

Enter data for the analysiz revision. All perzon names are selected
from the lizt of team members. Y'ou may select "Edit keam members"
to change the team directly. Use "Setup' only if you want to

change the setup and labels for the information keld for each
Teviion.

¥ Curent revision

—

Fewv. date ¥ Omgoing ——————————————
|<N0t sty j
Rev. appr. by ICala Mormar j
Comment lesued after corments from b anufacturer Lid. technical ;I
staff. lesued for comments and approval by product
marnager. LI
Participants
Include [Name [Iritials | Title | Company [ Expertize
Ragnar sara Raa - Sydvest System engineer
John Robert Winj JBW Sydvest System engineer

Edit team members | Ok | Cancel |

AnaSabaton  ASa
[1 | CaraMoman  CHo

Manufacturer Lie BAMS Engineer
Manufacturer Lie RAMS Engineer

An overview of the available information fieldsis given
below. Have in mind that the setup is user definable, whereas
the list below is the maximum number of information fields
and assuming default labels. Four of the fields are mandatory,
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asindicated in the list. Note that also the labels for the
mandatory fields can be changed.

In addition to the information fields described below, you
may also indicate which of the team members that have
participated in preparing the revision in the team member list
at the bottom of the Revision dialog.

The available information fields are;

Current revision (mandatory): A status flag that can
be set for one (and only one) of therevisionsin the
list. The revision name for Current revision will
appear in the analysis report heading.

Revision name (mandatory): The revision name or
code.
Maximum 10 characters.

Start date: The start date of the revision.

Ongoing (mandatory): For the revision that is
marked as Current, you may indicate that it is still
ongoing, instead of giving it an end date.

End date (mandatory): The end date of the revision.

Responsible: Selected from the list of team
members. Please refer to “Analysis Team” on page
23.

Revision approved by: Also selected from the list of
team members.

Comment: Any comment/free text to the revision.
Maximum 40 000 characters.

3.3.1  Setup of Revision List

Select Setup from the Analysis description dialog to open the
Setup of analysis description dialog. The following dialog
opens:
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Setup of revision information x|

Specify which information to hold for each of the listed analpsis revisionz. IF pou unzelect Uze
default’ wou may also specify different labels for all fields. Mate that the 'Current revizion',
‘Revizgion name' and 'End date' information fields are mandatory,

Incl. | Default label [ Use default [ Label

Curent revision

Ongaing

Rievision nams

[ Start date

End date O Fev. date
[  Responsible

Revision approved by O Rewv. appr. by
Comment

Ok | Cancel |

Select which information fields to include by checking the
“Incl.” column. If you want to enter a different label than the
default, uncheck in the “Use default” column and enter the
user definable label in the “Label” column.

The first two information fields are mandatory (indicated with
grey background in the “Incl.” column), however you can
specify adifferent label than the default also for these fields.
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4. Performing the Analysis

4.1 General

When performing the analysis in Sabaton, you mainly work in
the system and analysis sub windows. The system window, to
the left in the program window, contains the system hierarchy,
and the analysis window, to the right in the program window,
contains the identified failure modes. See also the program
window in the figure below.

:‘--d.'-dt-im- - [Cr umer' Sabaton amalyses) U Dsample.zan] .-.IE!_“I
[~ Eo ed Seup Report Falnebodes Wmdow el sl ]
(B0t e’ X .
Anabysis - FMECA of Liquid vessal
W] Lguad vecesl
= [3] L5H proimcion o Sietam fLiguid veos
o [ Sukssem [ promon or
& Vave 1 (i) Companeri
& B L5HH proteciion knop
¥ L5HH smich Mame |L=H guadizh
B Vihes 2 [irkst)
i Vabes 3 [oute]
Como. hype [FRSEH - Frocess sensm ;J"@"pm*d
5 b M Failuie Efiect Falhre Coune Failns Rate | Severiy Commenks
i | 1. W1 doier nod ¢ logar, e bquid .Fai.mln RS O |
Fran Iyl m B bank, may age b high ksl
wery high ke
W1 closes, and ligud miush Spunows kigh kel slsm
=i siop
4 | 1|
Frad 2020813 [1Em &

Please refer to “Program Window Layout” on page 8 for a
general description of the program window and “Working

with the System Hierarchy” on page 10 about the system
window.
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4.2 The Analysis Window

“View failure modes
for components”

“View failure modes
for levels’

4.2.1  Analysis window display mode

By default, the analysis window displays the failure modes
for the selected component in the system hierarchy. This
means that you select a component in the system window,

and the identified failure modes for this component is listed

in the analysiswindow. If alevel is selected, no failure modes
will be listed. This display mode is denoted View failure
modes for components.

Y ou may also view identified failure modes for more than
one component simultaneously. This is done using the View
failure modes for levels.

Y ou toggle between View failure modes for components and
View failure modes for levels from the shortcut menu in the
system window, see figure below.

ESahatun - [C:usertSabaton analyses', UM Exd

J_IJJ File Edit Setup Report Failure Modes %

|0 [iEa’x]|.

Expand

Expand all
Collapse

Wiew Failure modes For component
« Yiew Fallure modes For levels
Shiowy matrix For leyel and sublevels

o Gk

Copy

E Paste

E Paste special, .,
Paste external. .,
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Viewing failure modes

for levels

Esc or Ctrl+zrecovers
from unintentional

text/number
replacement

When viewing failure modes for levels, and aggregated list of
al failure modes for all components under the selected level
isdisplayed. In this mode, one column is added in the
anaysis window, denoted “ Path”, showing the level that the
component is connected to. In the figure below, alevel just
under the top level is selected, and the analysis window
shows all failure modes identified for the two components
connected to thislevel.

Analysis - FMECA of Liquid vessel

[A] Liquid vessel _
o e System |L|qU|d vessel
@ L5H swit Subsystem ILSH pratection loop
@ Vlve 1 (inlet) Carnpornerit
[2] L5HH protection loop
& LSHH switch 5 D Fath Failure ko
i @ Valve 2 (inlet] Liquid vessel Fail to oper:
Lo i Walve 3 [outlet] FMOO1  LSH pratection loop
| L5H switch
Liquid vezzel Spurious
FrO02  LSH protection loop operation
| L5SH switch
Liquid vezzel Spuriouz
FMOOD3  LSH pratection loop operation
|| Walve 1 [inlet]
Liquid vessel Fail to oper:
FrOO04  LSH pratection loop
|| Walve 1 [inlet]
Liquid wezzel Euternal
FMOOS  LSH pratection loop leakage
Walve 1 [inlet]

4.2.2  Basic analysis window operations

To edit an identified failure mode, simply activate the column
you want to edit by clicking or double-clicking inside the
column (or cell, to be precise). If the column is adrop-down
list, click once and the drop-down selection is displayed, and
you make your selection. If the column isatext or numeric
field, double-click to open for edit.

Note! If you click only once on atext or numeric field, and
start typing, the current cell content will be replaced. Use the
Esc button to exit from edit mode without saving.
Alternatively, you may use the Ctrl+z command to undo the
typing, and continue in edit mode. See also below about
editing commands.

Basic Commands when Editing Text or Number Fields

When atext or number field is opened for edit as described
above, you may use the standard Windows commands for
copy, paste, etc. The commands are available from the
shortcut menu from within the cell (cell must be opened for
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Copy
Cut

Paste
Undo

Select all
Exit field without
saving using Esc

Copy/paste text
between Windows
programs

edit as described above), see figure below. Y ou may also use
the keyboard shortcuts to access some of these commands, as
described below.

are Mode Failure Effect

aoperate W1 does not close, the liquid

level ik the iea be wearn hidk
el Unda

ouz W1 clozes, ate

stion stops Cut

Copy
Paste

Delete

Select all

Use the Copy (Ctrl+c) command to copy selected text to the
Windows clipboard.

Use the Cut (Ctrl+x) command to cut selected text to the
Windows clipboard.

Use the Paste (Ctrl+v) command to paste the content of the
Windows clipboard into the field.

Use the Undo (Ctrl+z) command to undo the last change. Note
that only one step undo is available.

Use the Select All command to select all text in the cdll.

If you press the Esc button while editing a text or numeric
field, you exit the edit mode without saving.

Note that the above copy/paste commands uses the Windows
clipboard. Thus, you may copy/paste text between different
Windows programs using these commands.

Basic Analysis Window Commands

The basic analysis window commands are available from the
shortcut menu within the analysis window, see figure and
description below.

k#* add Failure mode
K Delete Faiure mode

4 Cut
Zopy
ﬁ Faste

D Save Lavouk

n Save view as report, .

% Prink wiew. ..
B Edit header 2
'\ Seb status 3
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Add failure mode
Edit commands

Adjust column width /
Save |layout

Save view asreport...

Print view...

Edit header

Set status (highlight
failure mode)

To add afailure mode use the Add failure mode command
from the shortcut menu.

The delete and copy/paste commands are described in “Using
the Copy/Paste Features’ on page 37.

The Save layout command saves the current column widths of
the analysis form. The column widths are adjusted by
dragging the dividers in the column headings. Note that if you
adjust the column widths without saving the layout, the
layout will be reset when a new level/component is selected.

Note that the column widths saved with the layout will also
be used when analysis reports are printed.

The Save view as report... command saves the current failure
mode listing to file. Available file types are, anong others,
Portable Document Format (PDF) and Rich Text Format

(RTF).

The Print view... command prints the current failure mode
listing.

It may be useful to have a print (or saving to areport file) of
the current listing as a support when performing the analysis.

Reports of the final analysis are better obtained using the
Report function, see “ Preparing reports” on page 57.

The Edit header command lets you edit the column heading
for the current column. If the column also has a main header,
this can also be edited. The Edit header command is a subset
of the functions available for defining the analysis form
setup. Please refer to “ Analysis Form Setup” on page 53 for
more information about defining the analysis form.

Use the Set status command to highlight the failure mode in
different ways. The column to the left of the ID, “S’, shows
the selected status code, and the background colour of the
failure mode row may vary depending on the setup of the
status codes. Y ou may also easily sort failure modes by status
as described below.

To activate the Set status command, first mark the failure
mode row by clicking to the left of the failure mode row as
indicated in the figure below. Multiple failure modes can be
selected by clicking on the first failure mode and by moving
the cursor over the other failure modes while keeping the
mouse button pressed down.
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Sort ascending or
descending

Failure Effect Fe
the liquid level in | Failure to rise
very high level
Spurious operation

%1 clozes, and liquid influzh stops Spurious high

Frd002

When one or multiple failure modes are marked, access the
Set status command from the shortcut menu, and select the
status code from the list, see figure below.

b# &dd Failure mode
- WX Delete Faiure mode
& cut P
I Copy
E Paste

D Save Lavouk

H Save view as report, .,
% Prink wiew. ..

I Edit header 2
Copied
The status codes are user definable as a part of the analysis
form setup, see “ Analysis Form Setup” on page 53. There are
totally ten different status codes available, of which the two
indicated will always be activated (although the label of these

may also be changed). See the reference above for further
description.

Sort failure modes

By clicking once on a column heading, the failure mode
listing is sorted descending by thisfield. Clicking once more
on the same column heading sorts ascending. Thisis
especialy useful when along failure mode listing is viewed,
e.g. using View failure modes for levels. Have aso in mind
that the current listing can be printed or saved to file (see
above).

Adjust height of failure mode row

Note that the height of the failure mode row is not adjusted
automatically. This meansthat the text in a cell may not be
visible, depending on the row height. The row height is
adjusted by dragging the row divider at the bottom of the
failure mode, see below.
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Failure Mode Failure Effect

Fail to operate %1 does not cloze, the liquid Fi

. Fr007 IeveLirj EITLE tar:uk may rise to hir
e wip e et
Spurious W1 closes, and liquid inflush St
FMOD2  operation stops

The adjusted row heights are stored automatically and
individually per failure mode, and the row heights will also be
used when printing analysis reports.

4.3 Using the Copy/Paste Features

Marking system
hierarchy elements for
editing

Marking failure modes
for editing

To select elements from the system hierarchy for editing (i.e.
copy, cut or delete), simply make them active by clicking on
them. Note that only one element at a time can be selected.

To select afailure mode, mark it by clicking to the left of the
failure mode row asindicated in the figure below. A range of
failure modes can be selected by clicking on the first failure
mode and by moving the cursor over the other failure modes
while keeping the mouse button pressed down.

Failure Maode Failure Effect

Fail to operate

the tank may very high lewel

Spurious operation

Y1 clozes, and liquid inflush stops Spurious high

Frd002

431 Edit|Cut

Use the Edit | Cut command to cut the selected level,
component or failure modes to the internal Sabaton clipboard.
Observe that the status bar at the bottom of the program
window displays the content of the Sabaton clipboard, see
figure below.

| Cutted ohject: Liquid vessel/LSHH protection lnop/LSHH switch
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432 Edit|Copy

Use the Edit | Copy command to copy the selected level,
component or failure modes to the internal Sabaton clipboard.
Also here, the content of the Sabaton clipboard is displayed
on the status bar, see figure below.

| Copied failure modes: FMO03, FRMO04, Fr005

43.3 Edit| Paste

The Edit | Paste command works different depending on if it
is failure modes or system hierarchy elements that have been
put on the Sabaton clipboard, see below.

Pasting Failure Modes

If one or more individual failure modes have been put on the
Sabaton clipboard, select the component where you want the
failure modes to be pasted, and make the analysis window
active by clicking somewhere inside it. Now, applying the
Edit | Paste command (or select it from the shortcut menu), a
copy of the clipboard content is pasted as new failure modes
on the current component.

S‘ D | Failure Mode | Failure Effect | F
Fail to operate W1 does not cloze. the liquid level in - Failure to ris
Fr4007 the tank may rise to vem high level

Spurious operation Y1 clozes, and liquid inflush stops Spuriouz hig
FrO02

Fail to operate "1 does not close, the liquid level in -+ Failure to ris:

3 FMn4 the tank may rize to very high level

Note that the status code of the copied failure modes will be
set to “9”, and the background colour of the failure mode row
is set to yellow, see above. The colour background for the
various status codes can be altered, thus for a specific analysis
the colour background may be different than above.

Please refer to “ Analysis Form Setup” on page 53 for
information about how to define status codes.

Pasting System Hierarchy Elements

To paste alevel or component, you must first select avalid
level to paste into (under). Valid level meansthat it must be
allowed to add the clipboard content below the selected level.
As an example, a component may be pasted into any selected
level, however a sublevel can only be pasted into alevel
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higher up in the hierarchy. Thisis controlled by Sabaton, and
the Paste command is available only if apasteis allowed.

Now, selecting the Paste command, a copy of the system
hierarchy of the sub tree will be pasted from the clipboard into
the current level. All names of levels/components will be
prefixed with “ Copy of ..."” . Note that only the system
hierarchy of the sub tree will be pasted. That is, even if a
component have identified failure modes, these failure modes
are not included in the paste. Please see “Edit | Paste
special...” below on how to include failure modes when
pasting.

4.3.4  Edit| Paste special...

The Edit | Paste special... command works only on system
hierarchy elements, and is used when you want to include e.g.
the failure modes of components in the paste operation. The
same restriction as to selecting avalid level to paste into as
was described for the Edit | Paste command applies, see “Edit
| Paste” above.

Using the Edit | Paste special... command, the following
dialog will open:

Paste special. Select what infor, x|

Level/component names

Prrefis names with: II:|3|:|_I,Jof—

Component data

[v Component identifiler
[ Description

¥ Function

[v Component bppedclass
[V Identified failure modes

Ok | Cancel |

From the dialog, you can tailor the paste operation, and
among others select that you want to include also the
identified failure modes in the paste operation. Note also that
you may control the names of the levels'components.

Note aso that all parameters given in the dialog are not
necessarily available, as this depends on the system and
component setup (see “ System and Component Setup” on

page 49).
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435 Edit| Paste external...

Use the Edit | Paste external... command to copy and paste
between Sabaton analyses. If you have placed a copy of a
system hierarchy element (level or component) on the
Sabaton clipboard, you may paste the clipboard content into a
different analysis by opening it in a separate window (move
between the open analyses using the Window commands).
When you have moved to adifferent analysis, you will see
that the status bar have added some more information about
the clipboard content, see example in the figure below:

| L

| Copied level: Liquid vessel/LSHH pratection loop/ in 'C:\useriSabatonh analyses\Liquid vessel with RPN zan'

The Paste external command works somewhat like pasting
system hierarchy elements within the same analysis, and is
activated from the level where you want to paste the clipboard
content into. However, when you select Paste external..., two
consecutive dialogs opensto let you specify how the paste
should be performed.

Inthefirst dialog (see figure below), you specify what
information to include in the paste operation, as well asif the
pasted |evel/component names shall have a prefix.

40 - Performing the Analysis User's Manual for Sabaton v1.0



Paste external x|

“'ou have zelected to paste the information from analvziz “-C:huzerhSabaton analyzeshliguid veszsel with BPM.zan’ into
the current analysis. In case you also want to paste the identified failure modes, you also need to specify the link between
the analyziz farm columns in the bwo different analyzis.

r— Level/component names and description

Prefis names with: Imported

W Include description

— Component and analysiz information

¥ Component identifisr
¥ Description
¥ Function

v |nclude component class/type and failure modes

(* Append non-existing component classes/types and failure modes
(" Do not append [set to blank]

Pressing Next, the second dialog opens, from where you select
whether to include identified failure modes for the
components, see figure and description below. Note that in the
example below, the analysis form setup are identical in the
source and destination analyses.
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Paste external |

— W include identified failuremodes
—dwailable columns to paste from

Patential Failure Mode {Failure mode} -
Potential Effect(z] of Failure {Test mema}

Sev {Integer [numeric]}

Clazs {Teut}

Paotential Cause[zld Mechanisms of Failure {Text men
Dceur {Integer [numernic]

Current controls [Prew. /Det ] {Text memo}

Detec {nteger (numeric]} |
RPM {Calculated [equation]}

Recommended Action(s] {7 ext remal

Responsibility & Target Completion Date {T ext memo
Action Results {Main header} hat

Select which source columns ta paste from by drag and
drop from the list of available columng. To drag and drop,
zelect column to paste from, and drag down to the cument
analysiz columnz. vou will then zee a + zign on the allowed
columns and a stop sign when not allowed,

A default selection is made, but thiz can be altered. You
may alzo reset to the default zelection or remave all
columin zelections with the buttons to the left,

Remowe all column zelections |

Reset to default column selections

— Columtis in current analysis

Selected source columns ffield ypi| Paste inta {field type}

| Coniment{zs] -

Sev finteger [numeric]}
Class {Text} Class {Teut}

Occur {Integer [numeric]}

Detec {Integer [numeric]}

Potential Failure Maode {Failure moc Patential Failure Made {Failure moc
Potential Effect(z] of Failure {Test n Patential Effect(s] of Failure {Testn
Sev flnteger [numeric]}

Potential Causzelz]/ Mechanizms of | Potential Causze(s)! Mechanizms of

Occur {Integer [numeric]}

Current controls [Prev /Det] {Test  Current contrals (Pres /Det ] {Text —
Detec {Integer [numeric]}

RPM {Calculated [equation]}

Recommended Action(z] {Text mer Recommended Action(s) {Text rer

Rezpanzibility & Target Completion - Respaonsibility & Target Completion LI

Cancel | 4= F'reviu:-usl Finizh |

Check the “Include identified failure modes’ check box if you
want to include the failure modes identified for the
components on the clipboard. If thisis selected, you need to
specify, for each column in the current analysis, the source
column in the source analysis.

If the two analyses have identical setup, Sabaton presents a
default selection that should represent a more or less full
match. If thisis not the case, Sabaton will suggest a column
selection that will link fields of the same type between the two

analyses.

Y ou may alter the selections by drag the available columnsin
the source analysis (list in the top of dialog) and drop it into
the chosen destination column (list in the bottom of the
dialog). You may reset to default or remove all selections
using the Remove all column selections and Reset to default
column selections buttons in the dialog.
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43.6 Edit| Delete

X Use the Edit | Delete command to delete the selected level,
component or failure modes. A warning will be displayed, so
that you do not unintentionally delete information.

4.4 Using Failure Mode Library in the Analysis

The analysis may be set up applying failure mode libraries.
Thisis specified in the system and component setup, see
“System and Component Setup” on page 49. A general
description of failure mode librariesis given in *Failure Mode
Libraries’ on page 61, however this section presents how to
add and edit components and failure modesif afailure mode
library is used.

In the figure below, a new component has been added in an
analysis applying afailure mode library. Here, it is specified
that the failure mode library hastwo levels, so that a
component type must be selected for each component. Thisis
done by selecting from the component type dropdown list in
the upper part of the analysis window, see also below.

FS Chuserh Sabaton analyses'\UM Example.san

=101.%]

Analysis - FMECA of Liquid vessel
4] Liquid vess=l

&-[2] L5H protection laop System ILiquid vessel

@ L5H switch Subspstem JLSHH protection loop
C L Valve 1 finket) Component
EI@ LSHH protection loop

@ LSHH switch MNarne |Mew Component

@ Valve 2 [inlet)

i @ Valve 3 [outlet

Mew Componenl Comp. type |<Entel component ype: - ! I~ Locked
[~ Completed &
S| 1D | Failure Mode Failure Effect Failure Cause FHalL:;e
4| | 3

Select component type from the dropdown list, or select <add
new> or <edit list> to add new/edit the current list, see figure
below:
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Analysis - FMECA of Liquid vessel

Sustem |Liquid vessel
Subspstem JLSHH protection loop
Component
Mame |Mew Componert
Comp. type <Enter component tupe:
[~ Completed PROSE - Process senzar
PRSEM - Process sensar
S| 1D | Failure Made | [PRVLY - Process valve ure Can
<add new
< edit list:

The list of component types may also be edited using the
Failure Modes | Edit local library... command, see “Local
Failure Mode Library (in Analysis)” on page 61.

Y ou may use the Add failure mode command from the shortcut
menu, as explained in “Basic analysis window operations’ on
page 33 to add failure modes. However until the component
typeis selected (and a so the component class, if thisis
included in the setup), the failure mode dropdown list in the
analysiswill not be available.

Having selected component type and/or class, the failure
mode dropdown list will be available, see example below.
Thiswill present the list of currently defined failure modes for
the selected component type/class. As for the component type
explained above, you may also select <add new> or <edit list>
to add new/edit the current list.

Analysis - FMECA of Liquid vessel

System |Liquid vessel
Subspstem JLSHH protection loop
Cornponent
Mame |Mesw Component
Comp. type IPHDSE - Process sengar jcﬁp Lacked
[~ Completed
S ID Failure Mode Failure Effect Failure Cauze

FTO Falto ate
SPO Spunous operabion
<add news -

< edit lish
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The list of failure modes may also be edited using the Failure
Modes | Edit local library... command, see “Local Failure
Mode Library (in Analysis)” on page 61.

Having added a component, selected component type and/or
class, added afailure mode row to the analysis, and a'so
selected a failure mode from the dropdown list, the “Locked”
check box to the right of the component type (and same for
the component class if included) is checked, see figure below.

Analysis - FMECA of Liquid vessel

System Liquid vezzel
Subsystem LSHH pratection laop
Component
Mame |Mew Component
Comp. type IPHDSE - Process sensor j:ﬁr Locked
[~ Completed “%
S ID Failure Mode Failure Effect Failure Cauze
MO Fail to operate

Thisisto indicate that you cannot change the component type
dueto the link to the selected failure mode. The component
type selection may be reset by un-checking the “L ocked”
check box, however you will then get awarning that all
failure mode selections also will be reset.

4.5 Working with Risk/Criticality Matrices

The analysis may be set up using a so-called risk or criticality
matrix. Thisis specified in the analysis form setup, see
“Analysis Form Setup” on page 53. This section presents how
to work with risk/criticality matrices when performing the
analysis. It is assumed that the reader has general knowledge
about risk/criticality matrices, and is familiar with how to set
up an analysis form with such a matrix.

When an analysis uses risk/criticality matrix, two columnsin
the analysisform is linked to the matrix, denoted the x- and y-
axis of the matrix, respectively. These columns are dropdown
list fields, with values specified in the matrix setup.

When anew failure mode row is added, the values for the x-
and y-axis of the matrix are selected just as if they wherea
regular dropdown list field.
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Show matrix The difference between regular dropdown list fields and the
matrix fields appears if you select the Show matrix command
from the shortcut menu in the system window, see below:

Analysis -
&[2] L5t |:| Add level
: : © Add component
— Deleke
E@ LSH Rename
® + Moveup
~| IMawe davn
Expand
Expand all
Collapse
|7 View Failure modes For component:
View Failure modes For levels
Showe matrix For level and sublevelg
& cut k
Copy
2 raste
ﬁ Faste special...
Paste external., .,
The Show matrix command activates a window that will float
over the analysis until it is closed. The window contains a
view of the defined risk/criticality matrix, with the aggregated
number of identified failure modes falling into the different
cells of the matrix for the currently selected level or
component in the system window.
That is, if acomponent is selected, only the identified failure
modes for this component is counted, however if alevel is
selected, all failure modes identified for all the components
below the selected level is counted.
An exampleis shown in the figure below, where the top level
is selected. Note that the matrix window also shows for which
part of the system the failure modes are counted (upper part of
the window).
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ESabaton - [CiyuserySabaton analyses'Liquid vessel with crit mtariz.san]

JJ-H Eile Edit Setup Report  Faiure Modes  Window  Help

S0 s ErRX

; @ Valve 1 [inlet]
EI{E LSHH protection loop
i L5HH switch

-

System |Liquid vessel Dezcription
Subzystem
Component
B
System Liquid weszel
Subsypstemn Al sublevel: included-
Comparient -4l components includad- o
3
5| % ;
Severity B
1-Min 2-Maj 3Cri 4-Cat
4-Fro
2
=
-]
£
£ 30cc 1
2-Hem 5
14Un 1

Therisk/criticality matrix may also be included in the analysis

report, please refer to “Working with Report Templates’ on

page 57 for more information about this.
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5. Modifying the Analysis Setup

5.1 System and Component Setup

Use the Setup | System and component setup command to
open the System and component setup dialog. The dialog have
two tabs, System and Component.

The Setup | System and component setup command opens a
dialog where you specify the hierarchical breakdown of the
system as well as what information to hold for both the
system levels and the components. For components, aso
selections for the optional failure mode library are given.

5.1.1  The System tab

In the System tab, you specify what descriptive information to
hold for each level, aswell as how the hierarchical breakdown
of the system shall be done, see description below. In the
figure below, an example of the System tab is shown.
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System and component setup Ej

..........

Descoption e each level

Select if & descrption figld shall be included for each system level and
comporent. If pou unselect "Use default” vou may also zpecify & different
label

Incl | Defaul | Use default | Specily label
[ Descriplion
~ System hisrarchy setup

Select the number of levels in the system hisrachy, a5 well a3 their labels, IF pou
ursslect "L ge defaull™ pou may also specify a diferent label.

Mumber of levels n system hiesarchy |3_3[2-3]

Systern level labels
Lewel| Default label | Uze defandt |abel Speay label
1 System l
2 S ubspstem M
3 Comporsent =

Description for each level

Y ou may specify whether or not to include a description field
for each system level (including the components). Also the
label for thisfield, if included, can be set.

The maximum number of characters that can be entered for
the description field is___ characters. The label can be
maximum ___ characters.

Thisinformation field will be available in the analysis
window when alevel or component is selected. The
description field can aso be included in the System overview
report (see “ System Overview Report” on page 58). For
components, the description field can also be included in the
analysis reports, see “Working with Report Templates” on
page 57.

System hierarchy setup

Y ou may specify the number of levelsto be used in the
hierarchical system breakdown; from two to eight levels.
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Note that, for an ongoing analysis, you are not allowed to
reduce the number of levels below the number you have
applied in the system.

For the selected number of levels, you can specify the label to
use, or select the default label.

5.1.2 The Component tab

In the Component tab, you specify what descriptive
information to hold for the components, as well as your
selections for the optional failure mode library, see below. In
the figure below, an example of the Component tab is shown.

System and component setup EI

...................... =

— Component information
Select which addibonal infaimation b hald foe the components. IF o nzelect
“Uze default’ pou may alzo specily difersrt labels for all niormabon felds.

Incl [Deiault [ g defaut | Specily lahel
C1  Identifies vl
v Mame [w¥]
vl Completed vl
71 Funchion [we]

v Uze Failure mode lkeary

Select "Uze Failee mode brary” if wou wank 1o uze the failure mode librans
lurctiohality. When the lbiasy iz selected, pou slso selact hove many lBvals you
wart to wuse i the ibrany breskdown, If you unzelect “Use defauk” pou may
alzo specify diferent labels for the libray levels,

Mumbes of levels in Falure mode Ebrary |2 ..-I

Level | Dielault label | Use defaul] Specily label
1 Comp. type Ca
2 Faise mode [

Component information

Y ou may specify whether or not to include various component
descriptive fields. Note that the description field included on
the System tab comes in addition. Similar to the System tab,
also the label for the component descriptive fields can be set.

The available component descriptive fields are:
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Restriction for ongoing
analyses

|dentifier: An optional identifier for the component.
Maximum ___characters.
Label ismaximum __characters.

Name (mandatory): The component name.
Maximum ___characters.
Label ismaximum __ characters.

Completed: A logical field (check box in the
analysis window), that you e.g. can useto indicate
whether or not you have completed the analysis for
the selected component.

Label ismaximum __ characters.

Function: A freetext field that you e.g. can useto
give adescription of the component function.
Maximum __characters.

Label ismaximum ___characters.

The component information fields will be availablein the
analysis window when a component is selected (e.g. see
“Entering Level and Component Information” on page 12).
Thefields can also be included in the System overview report
(see“ System Overview Report” on page 58) aswell asin the
analysis reports, see “Working with Report Templates” on
page 57.

Use Failure mode library

On the Component tab (see dialog in figure above) you also
specify whether or not to use the failure mode library. If
failure mode library is selected, you may also specify the
number of levels (from oneto three) to use in the library
breakdown, as well asthe labels for these levels.

Having selected to use the failure mode library, you also need
to include the failure mode field in the analysis form. Thisis
done in the analysis form setup, please refer to “ Analysis
Form Setup” on page 53.

A brief introduction to how the failure mode library isused is
givenin “Using Failure Mode Library in the Analysis’ on
page 43. A more thorough description about failure mode
librariesisfound in “Failure Mode Libraries’ on page 61.

Note that, for an ongoing analysis, the failure mode library
can be unselected only if the failure mode library field is not
inuse. If thisfield isin use you must therefore first change
the analysis form setup, please refer to ?? “Analysis Form
Setup” on page 53.
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5.2 Analysis Form Setup

The Setup | Analysis form setup command opens adialog
where you specify the layout of the analysis form itself,
including which columns to include, their headings, etc. Also
your selections for the optional risk/criticality matrix is made
here, as well as the options for status codes that can be used
for highlighting failure modes in the analysis.

Analysis form setup EI

Change the columns and column propsibies of the analpss fom, Use the Asows
to miree columng. Sebect "EdE” to change the columm properties. The number of
@valabla fisld bypecz ana giver bo the nght. Abo. the fakae mods statug codes

can be adied, and the satup of e reufeilically matio can edied [ avalable in

Commeris

-+ % 3

lhe curent analysis lemplat=|.
— Dvefined colunirg

Header b=t | Feicd type
FM Faiurg moda
Faiuas Efect Text memo
F aidure Caume Text memo
Faiure Rate Text
Saverily Tt

Tt memo

Edif | Inseit I F.":!-':'-:I

~ dvvalable detabace fiekds

[Fr Main headess

|5_ Drop diover: lest fradcl(s)
|3_ Test fiedd]z] |up ba 255 char]
[i Test memo fekds

Ig_ Irteges [ramenc) fiekd|s)
[f Diecimal rumeiic fisictz)
|...._ Cabcvdated |equation) fekdfs)
[b Falure moda fisid (iried to Rorary)
RlizkS caiticalty maix:

|1_ wawsis [horizankal] fisld
[T s tvtical feld

Status codes |

Risk/cicatymatin. |

Claze |
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Component stabus code sebup 5"

Deline which status codes thal shal be avalable for the denblizd baiure modes. For the
inchaded status codes. pou may specily what colours 2hal be used as background for fhe
tows i1 ke anaksss foms windos: I pou urselect “Uss dalaull” you may akso spacily difeiem
labeds for the: stobus codes.

Incude  [Code [Defauklzbel  [Uze default label | Speciy labal | Codour
W 0 Diefaak /

1 <Moot defired:

2 <Moot defineds

3 <ot defireds

4 cNot defired

5 ¢Mot defired:

O £ <Mot defired:

O 7 ot defineds

B <ot defired:

CANLARCHRC AR AL SRR AL |

Rl

3 Cogaed

5.2.1  Risk/Criticality Matrix Setup

Risk/criticality maltrix selup ﬂl
~ Fsk/enticality mali: labed
Specify the name ba uze for the nzkcnticably matne
Chafauit label |Use defaut  Label
Caitacality matrise b
~ Rtk feriticalty level:
The defired risk.feriticaby kwels 1o be wead in B mal ane lised below. 5elact
“Diefive nekfoiticalty lesak” to change the lawels.

Order  Code | Description Cokowr
1 1Low Desciiplion, kv .
2 2edum Dieseriplion, medium .

3 3-Hugh Dezcrplion, hagh ... _
Setup ||
Flisk.fcnbcaliy mali:

Crefine the conbent of the risk./cit mialres ‘wd;ﬁ wihat rigk lavel that shall
memmﬂTmﬁmtyg&m sedacting from the
drap-dovn list. Select D efine ases to change the number and/or descrption of
lervets umed loo the weanis (honzonbal) and s-aas [vedicall. az wel as the w and paos

Severity
> 1Min 2Ms
Z 4P ZMedum | 2Medium
g F0ce T-Low Z:Mmdium

2Rem 1-dow 2edium
14U TLow 1Low
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e TLew EMedum | 2Medum |
Mow | tdow | 2Medum -
x-axds (horzontal) feld setup |

Cloze |

Define s-asis (horizont al) feld EI
— Enter/edi the -as: tifle.
Mobe that the bile showld coirezpond ko the heades for the «-aus field defined for the
analysiz fom, see below.
Diefanit label |Use default  Label
Consequerss [ Sevelily
Conesponding header in analyses fom is defined bo:
I:--'h.-'- ily

Select number of kevels o usze from the diop-down izt Enten/edit code and

descaiption for each bkevel directly in the bst.
Select number of levels to uze m
Rark |Code |Mame | Drescription
1 T-Min | TMinaor 1-Miror
2 2Msi | 2Msjor 2-Major
3 3G ICiitical Citical
4 4Ca  4Latastrophic  4-Catastrophec

Ok Cancel |
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6. Preparing reports

6.1 Generally about Reports

Report Faiure Modes  WWindow

View as analysis reporkt »
Edit kemplates. ..

Syskem overview,..
Local Failure mode library
Analysis team. ..
Reevision list, ..

Analysis title page

6.2 Analysis reports

6.2.1  The Standard Report

6.2.2  Working with Report Templates
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6.3 Other (administrative) reports

6.3.1  System Overview Report

Specify system overview report 5[

— Paper orientation — Select top level in report

+ Partrait 1] Liguid vessel
" Landscape &[] L5HH pratection loop

EEIE L5H protection loop

Selected level: Liquid vessel

r— Information ba include for each level/component
Includi| Label
Drescription [zpstem levels and companents]
Function [for components only)
Cornpleted [for components anly)
Cornp. class [for components anly)
Comp. type [for components only]

Ok

6.3.2  Local Failure Mode Library Report

6.3.3  Analysis Team Report

58 - Preparing reports User's Manual for Sabaton v1.0



Specify analysis team repork
 Irformation to include

Include | Label
First mame
Lazt name
Iritials
Title
Organisation
E xpertize
Phone
E-Mail
Comment

Sort list ar:

jﬁ' Ascending
" Descending

— Owerview of participants vz, analyzis revisions
[¥ Include participants vs. revisions cross table

Sart ahalysis revizions oh & :
Ciart date ~ | Ascending
Jf" Dezcending

x|
— Paper onentation -

{+ Partrait
" Landscape

Sart analysiz revisions on

¢ Azcending
" Descending |

Overview of participants wa. analysis revisions
[¥ Include participants vs. revisions cross table

Sort participants on

jﬁ' Aszcending
" Descending

Ok | Cancel

Ok Cancel
6.3.4  Revision List Report
Specify revision list report il
— Information to include — Paper orientation—
Include | Lahel & Portrait

Revizion name " Landscape

Start date B

End date

Responsible

Fevision approved by

Comment

Participants

6.3.5  Analysis Title Page
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Specify analysis title page report

—Analysiz and spstem information to includs

Include | Label

Analyzis litle
Analysis remarks
System name
Study owner
Frinted date

K& &

— Paper orientation—

7+ Portrait
" Landzcape

v Include analysis revision information

Include: | Lahel

Revizion name

Comment

Start date

End date

Rezponzible (Initials)

Revizion approved by [Initialz)
Participantz [Iritialz)

AU CAN AN AR LAY Y

Ok

Cancel
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7. Failure Mode Libraries

7.1 Generally about Failure Mode Libraries

7.2 Local Failure Mode Library (in Analysis)

7.3 External Failure Mode Libraries

7.4 Overview of Failure Mode Library Menus
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9. Glossary of Terms

Criticality

A relative measure of the impact of afailure mode on the
required function. Criticality combines the frequency or
probability of occurrence and the level of severity of afailure
mode.

Criticality Analysis

A procedure by which each potential failure mode is ranked
according to the combined influence of its severity and
frequency or probability of occurrence.

Dependability

The collective term used to describe the availability
performance and its influencing factors; reliability
performance, maintainability performance, and maintenance
support.

Design review

A formal, documented, comprehensive, and systematic
examination of adesign to evaluate the design requirements
and the capability of the design to meet these requirements
and to identify problems and propose solutions.

End Level Effect

The impact or consegquence of afailure mode on the
operation, function, or status of the end-item.

Fail Safe

A design property of an item that prevents its failures being
critical failures.
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Failure Cause

The physical or chemical process, design defects, quality
defects, part misapplication, or other processes

Failure Effect

The consequence(s) a failure mode has on the operation,
function, or status of an item.

Failure Mode

The effect by which afailure is observed on the failed item.

Failure Mode and Effect Analysis (FMEA)

A procedure by which each potential failure mode in a system
isanalysed to determine the results or effects thereof on the
system, to classify each potential failure mode according to its
severity, and to recommend actions to eliminate, or
compensate for, unacceptable effects.

Failure Mode, Effect and Criticality Analysis (FMECA )
An extension of the FMEA procedure to include assessment
of the failure mode severity and frequency or probability of
occurrence.

Failure Symptom

An identifiable physical condition by which a potential failure
can be recognised.

Gradual Failure

Failure that could be anticipated by prior examination or
monitoring.

Hidden Failure

A failure not evident to the crew or operator during the
performance of normal duties.

Inspection

Activities such as measuring, examining, testing, and gauging
one or more characteristics of aproduct or service and
comparing these with specified requirements to determine
conformity.
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Intermittent Failure

Failure of anitem for alimited period of time, after which the
item restores its required function without being subjected to
any external corrective action.

Maintainability

The ability of an item, under stated conditions of use, to be
retained in, or restored to, a state in which it can perform its
required functions, when maintenance is performed under
stated conditions and using prescribed procedures and
resources.

Maintenance

The combination of all technical and corresponding
administrative actions, including supervision actions, intended
to retain an entity in, or restoreit to, astate in which it can
perform its required function.

Maintenance Support Performance

The ability of a maintenance organisation, under given
conditions, to provide upon demand, the resources required to
maintain an entity, under a given maintenance policy.

Preventive Maintenance

The maintenance carried out at predetermined intervals or
corresponding to prescribed criteria and intended to reduce
the probability of failure or the performance degradation of an
item.

Quality

Thetotality of features and characteristics of a product or
service that bear on its ability to satisfy stated or implied
needs.

Redundancy

In an entity the existence of more than one means for
performing arequired function.

Reliability

The ability of an item to perform arequired function, under
given environmental and operational conditions and for a
stated period of time.
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Reliability Centred Maintenance (RCM)

A disciplined logic or methodology used to identify
preventive maintenance tasks to realize the inherent reliability
of equipment at |east expenditure of resources.

Repair

The part of corrective maintenance in which manual actions
are performed on the entity.

Required Function

A function or combination of functions, of an entity, that is
considered necessary to provide a given service.

Risk

Risk designates the danger that undesired events represents
for humans, the environment or material values. Risk is
expressed in the frequency or probability of the undesired
events and their corresponding consequences.

Safety

Freedom from those conditions that can cause death, injury,
occupational illness, or damage to or loss of equipment or

property.

Security

Dependability with respect to the prevention of unauthorized
access and/or handling of information.

Severity

The consequences of afailure mode as determined by the
degree of injury, property damage, or system damage that
could ultimately occur. Severity considers the worst potential
conseguence of afailure.

Severity Classifications

Severity classifications are assigned to provide a qualitative
measure of the worst potential consequences resulting from
design error or item failure.

Single Failure Point

A failure of an item that is not compensated for by
redundancy or alternative operational procedure that resultsin
adverse end level effects.
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Sudden Failure

A failure that could not be anticipated by prior examination or
monitoring,

Test Frequency

The number of tests of the same type per unit time interval;
the inverse of the test interval.

Test Interval

The elapsed time between the initiation of identical tests on
the same sensor, channel, and so forth.
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