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Introduction

The Failure Mode and Effects Analysis (FMEA) is a qualitative and systematic risk analysis method.
Starting with a system structure (structure tree) you assign functions and malfunctions to system
elements, create a function and failure net, assess the risk, and assign and track tasks.

The FMEA module of SOX supports analysis according to the new AIAG & VDA FMEA Guide (2019).

Features:
e Work with different variants and operation statuses.
e Exchange information with other SOX modules.
e FMEA analysis including risk matrix, malfunction analysis and Pareto analysis.
e Create form sheets and control plans.
e Derive control plans from process FMEA.
e  Perform FMEA-MSR
e Customizable user interface.

An easy step-by-step guide will help beginners of SOX to quickly get familiar with the tool.

Step-by-Step-Guide

In this chapter you will learn the basics of the module, while creating a simple FMEA, from start to
finish.

We recommend going through this guide and performing all the steps necessary to create a simple
FMEA to get real understanding of the software. This chapter requires knowledge on the basic SOX
principles and standard views described in section

EnCo Software GmbH FMEA User Guide March 5, 2021
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The User Interface.

Creating a new FMEA file
Precondition: A SOX project was created and the Repository view is active.

1. Go to the Repository view and right-click on the ATA folder in the project.

= TARA @ Profil
= ATA
= FMeA .

-t New > »: NewFMEA File
& F¥ % Delete (in Repository) Delete & New Folder
= BO % SOX Project

., TES Show i 2
= TES owin |5l Project catalog
Rename F2 't T
| Import...
] Export...

fig. 1 New FMEA file context menu

2. Choose New > New FMEA File

» The “Create new FMEA” Dialog opens.
Click on Browse... next to “Target folder”.
Choose the desired folder.

Enter a name for the FMEA file.

o v o~ oW

You need to define a system element that acts as the root of your FMEA.
a) Define a new root element by entering a name for it.

b) If you already have an element in your project that you want to use as a root element: Choose
an existing root element by clicking on Browse... next to "Root Element" and clicking on your
element of choice in the list.

7. Define an interface container (optional)

8. Choose the type of FMEA that you want to create ("PRODUCT"; "PROCESS"; "DESIGN";
“AP_PROCESS”; “AP_DESIGN_MSR”).

Note: To carry out an FMEA in accordance with AIAG & VDA FMEA Guide choose one of the types
“AP_PROCESS” or “AP_DESIGN_MSR".

9. Choose the ratings catalog (you may define your own catalogs in the Catalogs view).

10. The field “Description” is optional and can be used for detailed descriptions of the FMEA
document.

11. Click on Finish.

» An FMEA file was created and added to the repository.

EnCo Software GmbH FMEA User Guide March 5, 2021
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@ Ne e ]

Create new FMEA

€3 Please fill in all mandatory fields

Target folder Projects/Test Projects/Security Project 1_Build EEGEA Browse...
Filename @

Root Element

Browse...

Interface container

Document Type AP_DESIGN_MSR

Ratings Catalog VDA_AIAG_AP-DesignMSR (EN)

(8]

Bl

Description

10

N
\

<
) Finish

Cancel

fig. 2 Create new FMEA dialog

Creating System Elements

Precondition: An FMEA document is selected and a root element was created.

Note: There are multiple views in which you can create new objects. The result will always be the same,

regardless of doing it in the FMEA editor or another view.

System element

Process element

Alt+G
Function Ctrl+Shift+F
Product charactenstic

Process

Diagnosis Function

Security function

Interface Function

Government Function

Reaction Function

Requirement and Trace

Requirement and Trace by type >
Task Alt+T

Alt+H
Ctrl+Shift+C

Hyperlink

Comment

% Project 1[Main] 22
> Root
& [SE3] Root [VI] [- =110 ~1 ]
New > -
Add from UML Model > @
Derive > @
Edit system element Ctrl+Shift-Enter =~ %
Add safety level ®
& Edit Safety Goal Assignments t
. B
& Copy Ctrl+C -
B Copystyle .
¥  Delete elements from FMEA Document Delete .
% Delete from Model
L]
Show in >
.
Rename F2 o
gy Import > —
Export diagram o
= T S S r

fig. 3 New system element

1. Right-click on the root element.

2. Choose New > New system element.

EnCo Software GmbH FMEA User Guide
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» The "Add new system element" dialog opens.

O

Add new System element to [SE3] Root [V1] [->1 ] 0->]

% [SE3] Root [V1] [->1]0->]

Add (®) System element () Process element () Function
Name |

Sequence number | . override . i

Description

System element | Variants
| Child objects

type filter text

Catalog

type filter text

'7 ave & Ne Ol Cancel

3. Inthe first line, "Add", make sure "System element" is selected.
4. Enter a name for the new system element.

5. The sequence number of the system element can either be determined automatically by SOX
with a consecutive number or you enter your own sequence number (optional).

6. Type a description into the "Description" box (optional).

7. If you are working with variants in your project, you can assign the new system element to a
variant. Click on Variants and choose one (optional). (See also the chapter Working with
Variants.)

8. If you want to add another system element, click on Save & New.
9. When you are done adding elements, click on OK.
» The new system elements were added.

Now add lower level system elements: Just repeat the process, starting with a right-click on the parent
system element.
Process FMEA

For a process FMEA you may choose “Process element” in step 2 of previous section. This is of special
importance for elements containing product or process characteristics. With process elements defined
you can derive a control plan from process FMEA.

Note: System elements can be converted to process elements and vice versa by right-clicking on an
element and choosing “Convert” from context menu.

Adding Functions to a System Element

Precondition: An FMEA document is selected, the editor is active and system elements were created.

EnCo Software GmbH FMEA User Guide March 5, 2021
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Note: There are multiple views in which you can select a system element and add functions to it: The
FMEA editor, the structure content view, and the PSS view. The result will always be the same.

1. Right-click on the system element.

EnCo Software GmbH

fig. 5 “Add new function” dialog

FMEA User Guide
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[ < [SE4] Focus Element [V1] [->2| 0->1 C] [ & [SES] Desian parameters [V11[->2 1 0->1 ]
New > & System element Alt+G
Add from UML Model > 4 Process element
Derive > @ Function Ctrl+Shift+F
Edit system element Ctri+Shift+Enter =~ & Rroduct charactesstic
Add safety level % Process
@  Edit Safety Goal Assignments S Liagices Euticton
. G Security function
Hj Lopy B Q¢ Interface Function
@& Copystyle Government Function
¥ Delete elements from FMEA Document Delete 3 e
Reaction Function
¥ Delete from Model
i ® Requirement and Trace
Show ol Requirement and Trace by type >
s R 1@ ms Alt+T
2y Import >| 8 Hyperink Alt+H
R por cegram © Comment CtrlShift+C
fig. 4 New function
2. Choose New > Function.
» The "Add new function" dialog opens.
O .
Add new Function to [SE4] Focus Element [V3] [->3 | 1->]
9 Please fill in all mandatory fields
@ [SE4] Focus Element [V2] [->2]1->]
Add O System element (O Process element (®) Function
Name ‘
Sequence number ‘ | override | | i
Description
Function type Function v
Function | Variants
Child objects
type filter text
® [FU1] Function 1 [V1] [->1]1->]
Catalog
type filter text
® [FUT] Function 1 [V1] [->1] 1->]
@ Save & New oK Cancel
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3. Inthe first line, "Add", make sure "Function" is selected.
4. Enter a name for the new function.

5. The sequence number of the function can either be determined automatically by SOX with a
consecutive number or you enter your own sequence number (optional)).

6. Type a description into the "Description" box (optional).

7. Choose the function type (function, diagnosis, safety function, product characteristics, process
characteristics, etc.). The standard type is "function". Choosing "diagnosis" adds another tab
to the dialog, giving you the option to add more attributes regarding diagnosis.

8. If you want to add another function, click on Save & New. Otherwise click OK.
» The functions were added.
Further explanation of the "Add Function" dialog:

Under the tab "Functions" you can see if there are other functions already added to this system
element. Under the tab "Variants" you can assign the function to an existing variant (if you already
have variants; see also the chapter Working with Variants). Under "Catalog" you can see all functions
of your project.

EnCo Software GmbH FMEA User Guide March 5, 2021
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Adding Malfunctions to a Function

Precondition: An FMEA document is selected, and system elements were created having at least one
function.

Note: There are multiple views in which you can create new objects or edit them. The result will always
be the same, regardless of doing it in the FMEA editor or another view.

1. Right-click on a function.

4 % [SE4] Focus Element [V1] [->2] 0->] =

® [FUT] Function *oere - sre - I e = R Al
P ] New > ® Malfunction Ctrl+Shift+M
@ [FU2] Function ¢
Add from UML Model ?| o Requirement and Trace
Edit function Ctrl+Shift+Enter ® Requirement and Trace by type »
& Edit classification > [#] Task Alt+T
Add safety level & Hyperink Alt+H
& Edit Safety Goal Assignments © Comment Ctrl+Shift+C

- —_— - F

fig. 6 New malfunction
2. Choose New > Malfunction.
» The "Add new malfunction" dialog opens.

[ﬂ—:::: ><

Add new Malfunction to [FU1] Function 1 [V1] [->1 ] 1->]

® [FU1] Function 1 [V1] [->1]1->]

Add (® Malfunction
Name |
Sequence number I ‘ override | ‘ i
Description
| Set name Negate function name l

| Malfunction | Variants

| Child objects
type filter text

-

Catalog
type filter text
';?‘ Save & New Ok Cancel
fig. 7 “Add new malfunction” dialog
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3. Enter a name for the new malfunction.

4. The sequence number of the malfunction can either be determined automatically by SOX with
a consecutive number or you enter your own sequence number (optional)).

5. Type a description into the "Description" box (optional).
6. If you want to add another malfunction, click on Save & New. Otherwise click OK.

- The malfunctions were added.

Connecting Functions/Malfunctions

Creating a function net and creating a failure net both work the same. You connect a function to
another function, or a malfunction to another malfunction respectively, by drag & drop:

1. With the mouse cursor over a function, press the left mouse button and hold it.
» The function is highlighted with a yellow background.

2. Move the cursor over that function that you want to connect it to.

P> Next to the cursor a rectangle and a plus sign appear: _

3. Move the cursor to the left and to the right: You will notice that the function’s background
becomes yellow either to the left or to the right side. To connect a function with a lower level
system element, the background has to light up on the right (facing the function it connects
to).

4 4 (004 [SE_S5]
4 = C004 [FN1)
@ opens [MF_1]

4 & Power supply [SE_4]

4 ® Supply window lifter with power (V) [FN_10] P

ed to the window lifter wher
ed (MF_10]

4 & C004 [SE_6]
4 ® C004 [FN_2]

® shorts [MF_2]

4 % €004 [SE_T)

4 ® C004 [FN_3]

@ drift [MF_3]

fig. 8 Connecting functions

4, Release the mouse button.

» The icons next to the two functions” names change: They now also have two smaller dots,
pointing to the other function: _Je

» The two functions are now connected.
Do the same with the malfunctions.

Now that you have connected the (mal)functions, you can see them (and work with them!) in other
views:
e The Function net explorer and Failure net explorer:
The Function net explorer and Failure net explorer show hierarchical structures (top-down)
of the system elements and functions / malfunctions.
e The Function net / Failure net views:
These two views show how a function or malfunction is connected to others. Just double-

EnCo Software GmbH FMEA User Guide March 5, 2021
(Release v3.3.0)



QO ENCO

click on a function / malfunction in the editor and the respective view shows how it is
connected to the others.

For more information on these views, read the respective chapters:

e Function net view

e Failure net view

e  Function net explorer
e Failure net explorer

Editing the FMEA Structure
Moving Objects

In the FMEA editor you have the possibility to restructure the objects. For this you can change the
position of system elements, functions and malfunctions with drag and drop.

You can also move several objects at once. For this you need to hold the Ctrl key, click on the elements
you want to select and then drag them to the desired target position.

Copying Objects
To copy objects, you have the following possibilities:

e In the editor you can copy an object with drag and Ctrl + drop. You need to drag the selected
object to the desired position and then press Ctrl when you want to drop the object. In that
way a copy will be saved at the target location.

e Right-click and choose the options Copy or Paste.

e Select the object you want to copy. Press the key combinations Ctrl + C to copy an object and
Ctrl + V to paste it again at the desired location.

» Within the PSS you can make copies in the same way.
e With Drag and Ctrl + drop you can also copy objects from the PSS to the editor.

e |t is also possible to copy several objects at once. Select the desired objects while holding
pressed the Ctrl key and then copy them.

Deleting Objects

In any view, you have the following options to delete an object:

e open the context menu with a right-click on the object and then click on Delete.
e select the object by clicking on it, then press the Del key.

You can select multiple objects at once by pressing the Ctrl key while selecting further objects.

When deleting there will always appear the "Refactoring" dialog, which informs you of the changes
regarding the objects’ connections in the SOX project. Using the check boxes, make sure that only the
desired objects will be removed, then click on Finish.

Deleting Connections between Functions/Malfunctions

After you created a function net or failure net (see Connecting Functions and Malfunctions) you can
delete connections between (mal)functions in the function net view and the failure net view.

Here you can delete connections in two ways:

EnCo Software GmbH FMEA User Guide March 5, 2021
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e open the context menu with a right-click on the line between two (mal)functions and then click
on Delete.

e select the line by clicking on it, then press the Del key.

If the threat evaluated in ATA is used in column “Threat” / “Threat Scenario” of the TARA the attack
feasibility rating is adopted in TARA.

Note: It is possible to manually overwrite the propagated feasibility level at each gate. If doing so, the
feasibility needs to be propagated to the top-level again.

Adding Safety Goals to a Function

Precondition: The "Project safety goal’s view needs to be open and contains safety goals. If the view is
not already open, click on Window in the menu bar, then Show view > Project safety goals. Usually, the
safety goals are defined in the Requirements module, but you can also add new safety goals here by
right-clicking in the "Project safety goal’s view.

Use drag & drop to add a safety goal to a function:

1. Inthe Project safety goals view, click on your safety goal and hold the mouse button.
2. Move the cursor to the desired function.
» Next to the cursor, a rectangle and a plus sign appear.

4 9 Window lifter [SE_2] - ]

Window not opening when max. CTamp

- i
* *force is exceeded [MF_18]

fig. 9 Adding safety goal

3. Release the mouse button.

» The safety goal is added to the function.

EnCo Software GmbH FMEA User Guide March 5, 2021
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Note: There are multiple views in which you can create new objects or edit them. The result will always
be the same, regardless of doing it in the FMEA editor or another view.

To assign actions to a malfunction you need to add an action group first. Action groups consist of
construction actions and operation actions. Construction actions are used in design and process FMEA,
whereas operation actions are used in FMEA-MSR (see chapter FMEA-MSR - Monitoring and System
Reaction). Construction actions are preventive actions and detection actions rated by occurrence (O)
and detectability (E), respectively. After adding actions to the action group, you do the rating for
occurrence and detectability.

Adding a new action group:

‘type filter te:

Alk+T

Alt+H
Ctrl+ShiftsC

1. Right-click on a malfunction.
@ e e W XD EG
4 @ [SE5] Design parameters [V2] [->3 ] 0->]
4 @ [FU3] Design Parameter 1 [V2] [->2] 2->]
» [MF2] NOT Design Parameter ? ROLE =2 L1
New > Action Group
Edit Ctrl+Shift+Enter @ Action Groups
# Edit classification > ® Requirement and Trace
Edit significance rating > | @ Requirement and Trace by type
Add safety level 2] Task
& Edit Safety Goal Assignments & Hyperlink
5 Copy Ctrl+C © Comment
fig. 10 Context menu “New” on malfunction
2. Choose New > New Action Group.
» The "New action group" dialog opens.
New action group
@ Name must not be empty
Name |
[[] Assign to all malfunction on the same level
'_.‘?_' Cancel
fig. 11 New action group dialog
3. Enter a name for the new action group.
4. With the check box, decide if you want to assign the new action group to all malfunctions on
the same level.
5. Click OK.

» A new action group was added and assigned to the malfunction.

EnCo Software GmbH
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P> A triangle appears next to the malfunction: -

If you did not assign the new action group to all malfunctions of the same structure layer, you still have
the option to do this afterwards:

Right-click on an action group, then choose New > Assign to all malfunctions of the same layer.

Bde « 9 XD

o
4 % [SES] Design parameter 1 [V3] [->3]0->]
a J® [FU3] Design Parameter 1 [V2] [->2 | 2->] N
4 » [MF2] NOT Design Parameter 1 [V1] [->2] 1-»]
[E)Action T S o
New > [J Construction prevention action
1 . . " .
FR [_SEB_]_ Des Edit Ctrl+ Shift+ Enter Construction detection action
4 o [FU5] De: [1] Operation prevention action
& [MF4]N oy Sl f  Operation detection action
a Copy style : -
K Delete action group in document Assign to all malfunction of the same layer
¥ Delete Delete & Hyperlink Alt+H
© Comment Ctrl+Shift+C
Show in b

r

fig. 12 Context menu “New” on action group

SOX offers the possibility to use revision states multiple times once they have been established.
In that way, you can assign one action group to several malfunctions.

Adding an existing action group:

i v Elca PHEOE

type filter text

v e Design parametes 2

43» [MF2] NOT

4 & [SES] Design parameter 1 [V3] [->3]0->]
a[FU3)D V2]
|

@Action Group 1 (initial,

4 & [SES] Design parameter 2 [V2] [->3 | 0->]
4@ [FUS] Design Paras ]

New > Action Group

2®

£dit Ctrl+Shifts Enter SR e

~

Edit classification Requirement and Trace

Edit significance rating Requirement and Trace by type >

Add safety level Task AltsT

@ Edit Safety Goal Assignments s Hyperlink AlteH

con Gec | © Commen cusnec
fig. 13 Adding an existing action group

1. Right-click on a malfunction.

2. Choose New > Action Groups and then your desired action group.

» The action group has been added to the malfunction.

Defining Prevention and Detection Actions
For design and process FMEA you define construction actions, i.e. prevention and detection actions.

Note: There are multiple views in which you can define actions or edit them. The result will always be
the same, regardless of doing it in the FMEA editor or another view.

Adding a new action:

e In the container “Construction actions” of an action group right-click on “Occurrence” or
“Detection”.

EnCo Software GmbH FMEA User Guide March 5, 2021
(Release v3.3.0)



EnCo Software GmbH

4 & [SES) Design parameter 1[V3] [->3 | 0->]

4 @ [FU3] Design Parameter 1

v2)[->2]2->

[MF2] NOT Design Parameter 1 [V1] [->2| 1->]

S(MF3)=8
4 [E)Action Group 1 (initial, 3/2/21)
i DConmu(t:on actions (AP = H) (S=8, 0=10,

ap
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e  fig. 14 Context menu “New” on Occurence

e Choose Prevention action or Detection action from context

» The "Assign task to: ..." dialog opens.

D=10)
[JO0ccurrence (0-10
7 Detectior New > [ Prevention action Alt+T
4 @) Operation (1] Edit prevention rating > &8 Hyperlink Alt+H
[%Frequen( : Cony CtrleC © Comment Ctrl+Shift+C
Monitori
{a Copystyle ‘

menu.

[®] 7ask | X
Assign task to: Prevention actions
€3 Please fill in all mandatory fields

MName

Description

Status inactive v

Pricrity MEDIUM v

Target date | Mar 2, 2021 &

Finished <choose date> El

Responsible |

[] send e-mail to responsible
|‘5| Finish Cancel

fig. 15 “Assign task to: ..." dialog

e Enter a name for the new action.

e Enter a description (optional).

e Set the status.

e Set the priority.

e Set the correct dates.

e Assign a responsible person.
c) Choose an existing one by typing the name and selecting from the drop-down menu.
d) Orclick on ... to the right to select company, department (optional) and employee.
e) Or click on ... to add a new company, department (optional) and employee.

e Click Finish.
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Rating Malfunctions and Action Groups

The following ratings are possible:

e Severity rating (S) for malfunctions
e Occurrence rating (O) for prevention actions m
e Detection rating (D) for actions |- *

Rating severity (S) of malfunctions

Note: The ratings that are available depend on the ratings catalog that you chose.
Editing the significance (or severity) rating of a malfunction:

1. Inthe editor or any other view, right-click on a malfunction.

4 [E]Action Group 1
[#)Construction a
[@)Operation actic

JRoot V3] (52| 12] 4 & [SE4] Focus Element [V5] [->4 | 2->] =

4 M [FU1] Function 1 [V2] [->2 | 4->]
Erisue tertane (Y2l 2L 928 w’[MF1] NOT Function 1 [V1] [->4] 1-3]
3] NOT Ensure Life time [V1] [->3 | ¢~ e 4 & [SE6] Design paral
New > 4 ® [FU5] Design Para
Edit Ctrl+ Shifts Enter o [MF4] NOT Desig
# Edit classification > |
7 Editsignificance rating > 1: Very low
Add safety level 2 Low
@ Edit Safety Goal Assignments 3 Low
Copy Ctrl+C 4: Moderate
[ Copystyle 5: Moderate
¥ Delete malfunction from FMEA Document Delete & Moderate
#  Delete from Model 7: High
‘o Show failure net 2 gt Degr
e
L ATAT| 5 ATA Threat | o FMEA == >1OW aturen 9: Very High r
Show in >
10: igh
lorer L] Catalogs| £= Object Lit Rename B2 % Veytha
2 == Y-8 Select...
v = Lo Export diagram r
fig. 16 Context menu “Edit significance rating” on malfunctions
2. Select the rating or click on Select... .
» The dialog "Properties for Malfunction" opens.
EnCo Software GmbH FMEA User Guide March 5, 2021
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FMEA

Malfunction
Significance rating
Classification
Classification

(O 1: Very low
O 2 Low

O3 Low

(O 4 Moderate
() 5: Moderate
() 6 Moderate
(O T: High

(O & High

(0 9: Very High
(O 10: Very High

Restore Defaults Apply

Apply and Close Cancel

fig. 17 Dialog “Properties for Malfunction - Significance rating”

3. Choose a rating.

4. Click on Apply and Close.

» The malfunction now has a rating.

Classifying malfunctions and functions

You can add a classification to a cause of failure. If you do so, the classification is shown the
corresponding column of the form sheet.

Note: It depends on the type of form sheet whether the column for classification is shown or not.

Adding a classification:

1. Right-click on a function or malfunction.

4 [E)Action Group 1 (initial, 3/2
[#)Construction actions
[@)Operation actions E:

4 & [SE6] Design parameter 2 [Vi
4 J® [FU5] Design Parameter 2 [V
-» [MF4] NOT Design Paramet v

la

k3

4 @ [SE5] Design parameter 1 [V3] [->3 | 0->]
2|2-5]

a @ [FU3] Design Parameter 1 [V2] [->2
4 » [MF2] NOT Design Paramet~-1 /11 r~311

New

Edit

«1

Edit classification

*  Edit significance rating

Add safety level
Edit Safety Goal Assignments

= Copy

Copy style

Delete malfunction from FMEA Document

Ctrl+ Shift+Enter

Ctrl+C

Delete

>

>

>

Hade e QaxNDe

NC : Not classified

S: Safety compliance

CC: Critical characteristics

PC: Potential critical characteristics

SC : Significant characteristics

Itype filter

<
LK 3

PSC : Potential significant characteristics

Select

r

fig. 18 Context menu “Edit classification” on malfunction

2. Select the classification or click on Select... .
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» The dialog "Properties for Malfunction" opens.

Classification MF3 - v w
~
) NC
Os
Qcc
OPrC
Osc
O PsC
Restore Defaults Apply ~
(2 Apply and Close Cancel

fig. 19 Dialog “Properties for Malfunction — Classification”

3. Choose from one of the following:

NC: Not classified

S: Safety compliant

CC: Critical characteristic

PC: Potential critical characteristic

SC: Significant characteristic

PSC: Potential significant characteristic
4. Click OK.

P> A classification has been added.

Rating occurrence (O) and detectability (D) of action groups

Note: After adding a new action group the rating for occurrence (O) and detectability (D) is set to 10
by default.

To rate the actions in your new group:
1. Click on the triangle next to the malfunction.
You see the assigned action group(s).
2. Click on the triangle next to the action group.
» The list of actions expands.

» You will see two types of actions: "Construction actions" and "Operation actions".
Construction actions are used in design and process FMEA, whereas operation actions are used
in FMEA-MSR (Monitoring and System Reaction). Operation actions are preventive actions and
detection actions rated by occurrence (O) and detectability (E), respectively.

3. Choose a rating and make a right-click on it to open the context menu.
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4 & [SES5] Design parameter 1[V3] [->3] 0->]

4 @ [FU3] Design Parameter 1 [V2] [->2 | 2->]
- [MF2] NOT Design Parameter 1 [V1] [->2 | 1->]
* (S(MF3)=8)
4 [E)Action Group 1 (initial, 3/2/21)

Construction actions (AP = H) (5=8, 0=10,
I:|D=1l?!)

[Occurrence (0=10)

- New >
Detection (D=10)
4 [ Operation actions (4P = [} Edit prevention rating > 1: Extremely low
[Frequency (F=10) & Copy CrlsC 2: Very low
fMonitoring (M=10) [ Copystyle 3: Low
- . 4 Moderate
4 0 [SEEII Design parameter 2 | Show in > 5 Moderate
4 @ [FUS] Design Parameter 2 | .
) . Export diagram 6: High
- [MF4] NOT Design Param )
= (S(MF3)=8) 4 Expand all 7: High
= Collapseall 8: Very high
Show structure layer > 9: Very high
T N 10: Extremely high
% Open preferences () Clear
- ~ : Select...
o History | (&' Traces| [ Trace Gra_ LB R T r = v e

fig. 20 Context menu “Edit prevention rating” on Occurrence rating

4. Choose Edit prevention rating to open the context menu.
5. Choose the rating directly or click on Select....

» The dialog for the occurrence rating opens.

type filter text Occurrence rating v v v |
FMEA |
Occurrence rating O 1: Extremely low First application of new technology anywhere without operating |
(Occurrence rating) 2 experience and / or under uncontrolled operating conditions. No
Det . s O2: Very low product verification and/or validation experience.
ection rating O3: Low
(Detection rating) (O 4: Moderate Standards do not exist and best practices have not yet been
determined. Prevention controls not able to predict field
O 5: Moderate performance or do not exist
O 6: High
O 7: High
O 8: Very high
(O 9: Very high
(®) 10: Extremely high
Restore Defaults Apply
®@ Apply and Close Cancel

fig. 21 Dialog “Properties for Action group Prevention actions” — Occurrence rating

6. Choose a rating.

7. Click Apply and Close.
Rating detection actions works similarly starting with a right-click on Detection under Construction
actions (fig. 20).
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P Alternatively you can directly switch to the dialog for the detection rating by clicking on Detection
rating in the ,,Properties for Action group...” dialog (fig. 21).

» Make sure you repeated all this for construction actions, operation action and service action.

» Your actions now have a rating.

Current state and target state

Generally different actions assigned to a cause of failure may have different status. Whereas some
actions are already finished others may be active or in progress. Based on the set of actions and their
individual status you may want to define a current state and a target state of rating. This can be done
in two different ways.

Using a single action group

When using a single action group, the rating for the current state respective target state is set by
the rating with respective without parentheses as shown in fig. 21: “Occurrence rating”,

Y/ s

“(Occurrence rating)”, “Detection rating”, “(Detection rating)”.

Using different action groups

When using different action groups to express current and target state, only the rating without
parentheses should be used.

Note: The default values for the ratings without parentheses (current state) are 10, whereas the ratings
in parentheses (target state) are set to 0 (undefined).

Adding Tasks

You can assign tasks to all objects (system elements, functions, requirements). These are shown in the
window "project tasks". This is especially important for the construction actions, that are also handled
as tasks (see section Defining Prevention and Detection Actions on page 14).

Note: There are multiple views in which you can define tasks or edit them. The result will always be
the same, regardless of doing it in the FMEA editor or another view.

Adding a new task:
1. Right-click on an object.
2. Choose New > Task from context menu.

» The "Assign task to: ..." dialog opens.
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Assign task to: Design parameter 1

€3 Please fill in all mandatory fields

Name

Description

Status
Priority
Target date

Finished

inactive v
MEDIUM v
Mar 2, 2021

<choose date>

Responsible ‘

Set the status.
Set the priority.

Set the correct dates.

©® N o v & W

[[] send e-mail to responsible

fig. 22 “Assign task to: ..." dialog

Enter a name for the new task.

Enter a description (optional).

Assign a responsible person.

Cancel

QO ENCO

a) Choose an existing one by typing the name and selecting from the drop-down menu.

b) Orclick on ... to the right to select company, department (optional) and employee.

c) Orclick on ... to add a new company, department (optional) and employee.

9. Click Finish.
P The task has been added.

The icon of a malfunction changes when a task has been added:

All tasks are shown in the view "Project tasks".
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Creating a Form Sheet
Precondition: An FMEA was created containing focus elements with functions and malfunctions and

function / failure net completed.

Note: You can create a form sheet for system and process elements. If you have a process FMEA, read
about control plans.

Creating a form sheet:

1. In the FMEA editor, structure content view or PSS right-click on a system element. You can also
select multiple process elements by keeping the Ctrl key pressed down while clicking on the
process elements.

| [OFrequency (F=10)

4 & [SE4] Focus Element [V5™" ° h; N e e

4 WCIFUT] Function 1 [V2] [ = >
. [MF1] NOT Function 1| Add from UML Model ¥ t
="%(S(MF3)=8) Derive 4
® [FU2] Function 2 [V1] [-3

Edit system element Ctrl+Shift+Enter

Add safety level

@ Edit Safety Goal Assignments

Copy Ctrl+C
[E Copystyle
¥ Delete elements from FMEA Document Delete

¥ Delete from Model

Show in >
Rename F2
g2y Import y

§ Export diagram
B || % Failure net | 2 Functi P 9 5

= ||Current Project: Project 1 (# Open formsheet
Enter filter text =% Save element to new FMEA

' «4  split FMEA

- 4

k| PrevActionl =% Copy FMEA

; Task1 </ Operation modes 3

Title

Convert >

+ Expandall
= Collapse all
Show structure layer >

Zoom >

% Open preferences ()
Properties Ctrl+Enter

Document properties

Aa

fig. 23 Context menu on system element

2. Choose Open form sheet.

» The "Form sheets" dialog opens.

3. Choose an existing form sheet or create a new one.
a) Click "Select existing" to choose from existing form sheets.
b) Click "New" and enter a name for a new form sheet.

» The form sheet editor opens.

You can go back to the normal FMEA editor using the tab at the bottom of the editor. You can close
the form sheet by clicking the X button in the form sheet tab at the bottom of the view.
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For additional information on the form sheet editor go to section The Form Sheet Editor on page 29.

FMEA-MSR (Monitoring and System Reaction)

The risk analysis activities of a design FMEA usually focus on the design phase in order to achieve a
robust and reliable design that meets the requirements specification. System reaction during
operation is difficult to model and not covered completely.

On the other hand, the FMEA-MSR is used to analyze systems with integrated monitoring functions
and system reactions that become effective during operation. Usually, these systems are related to
functional safety (ISO 26262) and/or legal requirements. If there are failure effects in DFMEA with
severity rating of $=9/10 FMEA-MSR should be considered. The aim of FMEA-MSR is to account for
alternative risk scenarios having reduce severity (5<9!) accomplished by monitoring and system
reaction during operation.

FMEA-MSR is an addition to DFMEA and can be done in a separate FMEA document or integrated
into an existing DFMEA document.

The hybrid failure net

In SOX the monitoring and system reaction is modeled by two special tyles of functions, the diagnosis
function and reaction function. The modeling starts with the failure cause that is to be detected by
the monitoring function. This is modeled by connecting the diagnosis function to the failure cause
and reaction function to the diagnosis function. The reaction function is then connected to a failure
on an upper level to model the alternative failure path leading to a failure effect of lower severity. In
short, the failure cause is connected to a chain of functions (diagnosis, system reaction) flowing into
a chain of malfunctions ending at upper-level failure effect. This structure is called a hybrid chain of
effects or hybrid net. Within this hybrid net the chain of functions represent a signal path, whereas
the malfunctions belong to the hierarchical structure of the system that is modeled in FMEA as a
structure tree.

Creating a hybrid net

In the example system (fig. 24) the power train of a vehicle consists of the engine, a fuel injector, and
a control unit, where the control unit provides monitoring of correct function of the fuel injector. If
too much fuel is injected into the engine (cause of failure), the torque provided to the wheels of the
vehicle is large (failure mode) resulting in unintended acceleration (failure effect). This effect may
lead to dangerous situation and thus is rated by a severity of S=10. The monitoring function of the
control unit should detect the malfunctioning behavior and initiate proper system reaction for risk
mitigation.

[SE52] Failure Effects on vehicle level
4 v (]

V5] [->4]1->]
»[MF38] Unintended acceleration [V1] [- -
.3 |0->] (5=10) 4 ¥ [SE53] Power train [V12] [->3] 3->] =
L[MF45] Reduced driving comfort [V1] [- '-[lr"”ﬁ;] ‘3(31;‘Tf“:‘—‘“m'ﬂ'gf[*”I"fil [ @ [SES6] Engine [V5] [->2 | 0->] ]
™ W 1-x] (5(MF38)=10)
%23]0->] (5=7 >(MF33)=10 ,
EAT Dt = el ieed cmemd TU7T T w_s[MF44] Irregular torque [V1] [->3] 1->] 4 & [SE34] Fuel injector [V6] [->3]0->]
UJ';T]E]\H ‘IFEJT reduced speed [V2] | '-'wi-rﬂFJi\:T_ . [MF40] Too much fuel injected [V1] [-

22(2-5] (S(MF38)=10)

[MF43] Fuel consumption increased

V1] [->2]1->] (5=6)

[SE55] Engine control unit [V4] [->5 | 0-
v >]

[MF41] NOT Control fuel injection [V1]
* [-»>2]1->] (S(MF45)=T7)

fig. 24 Example system for FMIEA-MSR
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w  [MF40] Too much fuel injected [V1] [-
& 2212-2] (5IMF38)=10)
@ [SE34] Fuel injector [V6] [->3] 0->]

" [->3]0->] (5=10) ) P 31-5] (S(MF32)=10)
[SE52] Failure Effects on vehicle level & [SES3] Power train [V12] [->3 | 3-5]

e, [MF38] Unintended acceleration [V1] = o [MF33] (Ox) Torque too large [V1] [- _ ’
MBIETIRES

fig. 25 Part of failure net
In SOX monitoring and system reaction is represented by a diagnosis function and reaction function,
respectively.

Note: The procedure of adding functions to system elements is described in detail in section Adding
Functions to a System Element on page 6.

Adding a diagnosis function:
1. Right-click on the system element you want to add a diagnosis function to.
2. Choose New > Diagnosis Function from context menu.
» The “Add new function to ...” dialog opens.
3. Enteraname and a code.
4. Enter a description and values for diagnostic coverage (optional).
5. Click OK.
» The diagnosis function is added to the system element.

Next link the diagnosis function to the cause of failure by drag and drop as described in section
Connecting Functions/Malfunctions on page 10. The icon next to the diagnosis function name changes
to indicate the link. Additionally, the link is listed in “Diagnosis targets” located under the diagnosis
function. Click the small triangle to show the content.

4 @ [SE53] Power train [V12] [->3 | 3->] =
[FU29] Provide torque to wheel [V5] [-
*3]3->] [ & [SES6] Engine [V5] [->2| 0->] ]
« »[MF39] (Ox) Torque too large [V1] [->3 4
* ¥ 1->] (S(MF38)=10) 4 & [SE54] Fuel injector [V6] [->3 | 0->]
«»[MF44] Irregular torque [V1] [->3 | 1- % [FU30] Enc-un:: amount of fuel as
*%5] (S(MF45)=7) ¥ requested [V2] [->2] 2->]

i [MF40] Too much fuel injected [V1] [-

* >2|2->] (S(MF38)=10)

ii® [)S]ESS] Engine control unit [V4] [->5| 0-
[FU31] Control fuel injection [V2] [->2 |

h gt b
4 ®Diagnosis targets
- [MF40] Too much fuel injected [V1] [-
¥ >2]|2->] (S(MF38)=10)

fig. 26 Diagnosis function and connected target
In a similar manner you model the system reaction by adding a reaction function and connecting it to
the diagnosis function.
Adding reaction function:

1. Right-click on the system element containing the diagnosis function.
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2. Choose New > Reaction Function from context menu.
» The “Add new function to ...” dialog opens.

3. Enter a name.

4. Enter a description (optional).

5. Click OK.

Next you need to link the reaction function to the diagnosis function as well as to the failure effects of
reduced severity. These represent the intended behavior in case a failure is detected. As before the
connection is done by drag and drop (see section Connecting Functions/Malfunctions on page 10). The
icon next to the reaction function name changes to indicate the link. Additionally, the links to the
failure effects are listed in “Safe paths” located under the reaction function. Click the small triangle to
show the content.

The resulting hybrid net is shown in fig. 28. The upper branch represents the failure net without
detection, whereas the lower part shows the intended system reaction if the failure cause is detected.

. [SE52] Failure Effects on vehicle level —
¥ Vsl [->4]1->]
[FU28] Ensure ADAS functions [V3] [->1
%, 3] 4 ¥ [SES3] Power train [V12] [->3] 3->] [
[FU32] Ensure driving performance [V6] | Provide torque to wheel [V3] [-
« % 1)5) ]  [SESE] Engine [V5] [->2] 0->] |
ME4S] Reduced driving c . w x[MF39] (Ox) Torque too large [V1] [->3
q:[MF :\)]\VF;E]d‘UcL:::‘d”.H'\.J comfort [V1] '.'| 1->] (S(MF38)=10) 4 & [SE54] Fuel injector (V6] [->3] 0->]
ME4D . diiced cneed VI w s[MF44] Irregular torque [V1] [->3] 1- [FU30] Ensure amount of fuel as
. P’IF—T]‘D?:EE‘[ reduced speed [V2] _-h] (SIMF4%)=T) - requested [V2] [->2] 2->]
’ 1F_”] fue -;r;v.L\nw| ron ineressed sg [MF40] Too much fuel injected [V1] [-
MF43 consumpt creas 22| 2->] (S(MF38)=10)
V1) [->2] 1->] (S=6) | 2->]

[SE55] Engine control unit [V4] [->5] 0-
a v >]

[FU31] Control fuel injection [V2] [->2 |

® o

MON_Monitoring of fuel injection
[ | 1->]
4 [®Diagnosis targets

« [MF40] Too much fuel injected [V1] [-
52| 2->] (S(MF38)=10)
a

4 [®Safe paths
o [MF42] Drl.mgfl reduced speed [V2]
[-22]1->] (5=7)
[MF43] Fuel consumption increased

V1] [>2]1->] (5=6)

fig. 27 Example system with diagnosis and reaction function

s [!\:\F‘IEJ Unlminf!_ec\ acceleration [V1] = o [MF39] (Ox) Torque too large [V1] [-
[-23]0-2] (5=10) 53 11-5] (S(MF38)=10) =

% [SE53] Power train [V12] [->3 | 3->]

4

[SE52] Failure Effects on vehicle level
¥ sl [->4]1->]

« [MF40] Too much fuel injected [V1] [-
4 52)2-5] (S(MF38)=10)

@ [SES4] Fuel injector [V6] [->3 ] 0->]

V1] [->2] 1->] (5=6)
[SES2] Failure Effects on vehicle level

‘ . [MF43] Fuel consumption increased =

® -
V51 [->4]1->] [DG1] MON_Monitoring cf fuel
“h = 4 P injection [Vi] [->3 | 1->]
& [555] Engine control unit [v4] [->5 | 0- & [SE55] Engine control unit [V4] ->5 -
>] >]

a0 [MF42] Driving at reduced speed
V2] [->2|1-5] (5=7)

[SE52] Failure Effects on vehicle level
T V5] [->4]1-2]

fig. 28 Hybrid net showing the path with and without failure detection

You can add an action group to the failure cause as described in section Creating Action Groups on
page 13. Operation actions are rated by parameters frequency (H) and monitoring (M). The rating is
done in a similar manner as described in section Rating Malfunctions and Action Groups on page 16.
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The User Interface

Setting Preferences

Preferences for FMEA addressing different aspects can be set in the preferences menu and in FMEA
document properties.

Preferences menu

You can open the preferences menu either from the menu bar (Edit > Preferences), or by making a
right-click in the editor.

Then the dialog with all the settings for SOX opens:

E Preferences o X

type filter text EMEA " . S
TARA
Team General Editor Settings
sox Figure width: | 300
RM
BOM
v FMEA
Formsheet / Control Plan

[]Allow animations

A Show comments as tooltip

Structure details
System structure
Function net
Malfunction net
Actiongroups
Riskmatrix
Paretochart
FrequencyB&Difference Analysis

FMEDA

FMEDA\FMEA

ATA

FTA

HARA

Restore Defaults Apply
@ Apply and Close Cancel

fig. 29 Preferences dialog

When you click on FMEA you can see the General Editor Settings:

e Figure width: You can choose the width of the boxes representing the elements in the FMEA
editor. Possible values are 100 to 999.

e Set a check mark to allow animations.

e Show comments as a tool tip: If you activate this, every comment will be shown as an overlay
tool tip when the mouse cursor is above an object in the editor.

Click on the triangle in front of FMEA, or double-click FMEA, then the list expands:

e Form sheet / Control Plan: showing / hiding responsibilities and comments and adjusting the

layout to fit the window width.
o Form sheet: adjust the layout according to the catalogs, choose how many levels of
effects are shown and how many levels of the causes are shown.

e Structure details: Select the information to be shown.

e For the "PSS" view you can filter what is shown and you can decide how the view expands
when opening it and when adding parts.

e You have filtering options for the function net view and the malfunction net view.

e Action groups: you have options to decide whether the system will open dialogs to ask things
in certain situations regarding action groups.
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e Risk matrix: you have options to adjust the size and to hide columns. You can also change the
style of the risk matrix from the VDA style (red, yellow, green) to the RG style (red and green).
You can change the detection value split for the RG style. You can decide which squares of the
risk matrix have which color. You do this by selecting a square, and then clicking on one of the
buttons labeled with a color name. You can select multiple squares at once by holding Ctrl

while clicking.

e Pareto analysis: you can adjust the x- and y-axis and change the labeling of the axis and the

diagrams title. You can also show grid lines.

Document properties

In repository view right-click on the project and choose Document properties to open the “Properties

for Project ...” dialog. On the left click on DFMEA Formsheet.

On the right you see the mapping between action status and FMEA step 5 or 6. Select an entry and

move it to the right or left by clicking the right/left arrow button.

Note: It is recommended to assign status “finished” to step 5 (Risk Analysis) and leave all other in step
6 (Optimization). If needed status “active” maybe moved to step 5 to indicate actions that are available

for reducing the risk but are not finished.

type filter text Project 1
Attribute catalogs
DFMEA Formsheet Formblatt A
Project
Business IDs Step 3 - Action stati
finished

Speficy the Action stati to be shown in Step 5/5tep 6 of DFMEA

Step 6 - Action stati

inactive
proposed
proposed/taken
rejected
reviewing
active

Restore Defaults

Apply and Close

fig. 30 “Properties for Project ...” dialog

The FMEA Perspective

Apply

Cancel

To open the FMEA perspective go to the menu bar and click Window > Show Perspective > FMEA.
Below you see all the standard views in the FMEA perspective. You can always open views by going to
the menu bar and clicking Window > Show View. You can also rearrange the views by drag & drop.
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r'a Design parameter 1
= 3FMEAT 52 | ¢4 Focus Element < >
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< >
A
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fig. 31 Standard views of the FMEA perspective

[1] FMEA Editor

[2] Structure content view / Clipboard / Project System Structure (PSS)
[3] Project safety goals

[4] Function net / Failure net

[5] Model Explorer / Catalogs / Object List

FMEA Editor

The FMEA editor shows all process and system elements of an FMEA document. You can also see the
associated functions, malfunctions, product and process characteristics, diagnosis functions, as well as
requirements and project safety goals assigned to elements and (mal) functions. It is possible to create
and edit most of these objects right here in the editor.

Note that you can edit some general settings for the FMEA editor in the preferences menu:

e Choose the width of the boxes representing the elements.

e Enable / disable animations.

e Show comments as a tool tip: If you activate this, every comment will be shown as an overlay
tool tip when the mouse cursor is above an object in the editor.

For more information on FMEA editor please read SOX User Guide.

Structure content view / Clipboard / Project System Structure (PSS)

Please go to online help and check for user guides (PDF) and video tutorials. Online help will be updated
continuously.
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Project safety goals

Please go to online help and check for user guides (PDF) and video tutorials. Online help will be updated
continuously.

Function net / Failure net

Please go to online help and check for user guides (PDF) and video tutorials. Online help will be updated
continuously.

Model Explorer / Catalogs / Object List

Please go to online help and check for user guides (PDF) and video tutorials. Online help will be updated
continuously.

The Form Sheet Editor

The form sheet editor provides an overview of action groups, prevention and detection actions, their
status, and the rating for the action groups. You can edit objects in the form sheet. You will see these
changes immediately in the FMEA editor.

If you have not created a form sheet yet, read chapter Creating a Form Sheet on page 22.

SOX v3.3 provides three different types of form sheets:

e VDARPZ
e DFMEA
e PFMEA

VDA RPZ corresponds to the old standard of VDA 4.2. Choosing DFMEA or PFMEA you get the new
layout in accordance with new AIAG & VDA FMEA Guide (2019).

Choose the layout from drop down list Layout at the upper right corner of the FMEA editor.

= EI

Oe&EBE3:

Layout | DFMEA W
PFMEA

' i

VDA RPZ

The new form sheets: DFMEA / PFMEA

With the new standard form sheet FMEA the risk analysis (step 5) and optimization (step 6) are
arranged side by side. The action group spans over both sections. It depends on the status of an action
whether it shows up in “Risk Analysis” or “Optimization”. This behavior can be tuned by setting
preferences (see section Setting Preferences on page 26). It is recommended that action status finished
is associated with step 5 “Risk Analysis”, all other with step 6 “Optimization”.

Current state and target state
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The ratings in step 5 and step 6 correspond to the current state and target state, respectively. How to
set these ratings is described in section Current state and target state on page 20. The default values
for the current state is O=E=10 and for target state it is (O)=(E)=0 (undefined). The AP rating is set
accordingly. If any of the ratings S, O, E is undefined the AP rating is set to undefined shown as “U”.

Action status “finished”
Whenever an action in “Optimization” is set to finished, the action will be moved to “Risk analysis” and
the “Adjust rating” dialog appears. You have three options:

e Adopt proposed values: The target rating is adopted by current rating.
e Do not adjust: The ratings are kept the same.
e Open rating dialog: Adjust the rating manually.

RISK ANALYSIS (STEP 5) 4 Optimization (Step 6)
Current c it Detecti Acti
Prevention o Cu"!tn | (DeC} 0;1 D AP SC DFMEA DFMEA Detection Responsible Target Stat . ;n
Controls (PC) of RIS a Preventive Action Action Person's Name = Completion Date atus o
EC FC or FM Ev

Action Group 1 (initial, 3/2/21)
Construction actions

10 10 l PrevAction1 Mustermann Mar 2, 202 finished tdb
@ finished
Action Group 2 (initial, 3/2/ active
Construction actions f The number of tasks in risk analysis changes due to this status change. reviewing
10 rejected
- Current rating for this container is: 10 proposed
Proposed rating for this container is: 0
proposed/taken
How do you want to continue? inactive
Adopt proposed value Open rating dialog Do not adjust Cancel
fig. 32 “Adjust rating” dialog
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Additional Functionality

Using Control Plans

A control planis a detailed document linking manufacturing process steps to key inspection and control
activities. A control plan lists all product and process inspection points required to minimize errors in
production and is essential for maintaining process control over the long run.

A control plan is usually developed based on an existing process flow diagram or system structure.

Creating a Control Plan

Precondition: A PFMEA was created containing process elements on two levels with product
characteristic on the higher level and process characteristic on the lowest level. Process characteristics
must be connected to product characteristics (function net).

Note: To generate a control plan, the document type must be PROCESS / AP_PROCESS!

To change the document type, right-click somewhere in the FMEA editor. Then select Document
Properties (or in the menu bar: File > Document properties). The properties dialog will appear. Choose
the document type PROCESS / AP_PROCESS. You can also change the document type by right-clicking
on the FMEA project name (under the FMEA file of the project while in the SOX Workbench/PSS view)
and then selecting Properties.

type filter text Test_ProcessFMEA1.sxfmea s T
FMEA
FMEA Document Document Type | AP_PROCESS v
Ratings Catalog | VDA_AIAG_AP-Process (DE) v
Description
Restore Defaults Apply
( 7 ) Apply and Close Cancel

fig. 33 “Properties for FMIEA document” dialog

Note: You can create a control plan for process elements only.

To convert system elements to process elements right-click on a system element and choose Convert
> Convert to process element from context menu.

Creating a control plan:

1. In the FMEA editor, structure content view or PSS right-click on a process element. You can also
select multiple process elements by keeping the Ctrl key pressed down while clicking on the
process elements.
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l [#JReaction plan

@ [SE5] Process Step ™ * =" ='7 ¥ r
New >

Derive > |

Add safety level

[ @ (5631 Process Element 1 [v2] 2| 2->] 3 Copy Ctrl+C

¥ Delete elements from FMEA Document Delete

|
¥ Delete from Model |

Export diagram

-’ Open formsheet
% i Open Control Plan
Operation modes >

Convert >

+ Expand all

—| Collapse all

[ @ [SE6] Process Step Show structure layer > !
>

Zoom
Compare With > ‘

% Open preferences ()

Properties Ctrl+Enter

. |
Document properties

fig. 34 Context menu on process element

2. Choose Open Control Plan.
» The "Control plans" dialog opens.
3. Choose an existing control plan or create a new one.
a) Click "Select existing" to choose from existing control plans.
b) Click "New" and enter a name for a new control plan.
» The control plan editor opens.
You can go back to the normal FMEA editor using the tab at the bottom of the editor. You can close
the control plan by clicking the X button in the control plan tab at the bottom of the view.

Editing a Control Plan

Changing the Name of a Control Plan

You can change the name of the control plan by finding the control plan file in the PSS view and double-
clicking on it.

The control plan file can be found in the PSS view in your project under the name of the FMEA file and
then under Control Plans.

Adding or Editing a Machine

Note: Machines must be defined in a (public) catalog for assigning machines to the process element.
To learn how to work with catalogs please read section “Catalogs” in the SOX User Guide.

To create a catalog or edit the content of a catalog go to folder Public > Machine in the "Catalog" view.
To edit an existing catalog, double-click on it. A new tab in the editor opens showing the content of the
catalog. In the field “Catalog” on the left either select the catalog or an item. In the field “Catalog
details” on the right you can edit the catalog ID as well as name and description of the catalog and
items. To add an item, select the catalog and click the “Add new machine” icon to open the “Add new
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Machin to ...” dialog. You can also delete an item by selecting it and clicking the red cross icon. To save
the changes click somewhere.

To add a new catalog right-click on folder Machine in "Catalog" view and choose New > Machine
Catalog. The “Machine Catalog” dialog appears. Choose the target folder for the new catalog, enter
ID, name, and description, and click Finish.

Assigning a new machine to a process element:

1. Inthe FMEA editor, structure content view, PSS or in the control plan right-click on a process
element.

2. Choose New > Machine from context menu.
P Assign Machine dialog appears.
=

Assign Machine

Please select the items you want to assign or click the "Plus” button to create
new items

Catalog |Machines 2 v

|t’_\'pe filter text

= B ¥
K] [MAT] Machine 1 (V1)
kﬂ 1A2] Machine 2 [V1]

'7 Ok Cancel

fig. 35 “Assign Machine” dialog

3. Choose a catalog.
4, Choose an item.
5. Click OK.

If the machines catalog is empty, click on the green plus icon. The “New Machine” dialog will appear
where you can enter the name and a description of the machine.

If there is no catalog available, click on the green plus icon right to the “Catalog” field to open the
“Machine Catalog”.
Editing assignment of machines:

1. Inthe FMEA editor, structure content view or PSS right-click on a process element.

2. Choose Edit Machines from context menu.

» The “Properties for ...” dialog appears.
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i Apply and Close Cancel

fig. 36 “Machine” dialog
3. Add or delete a machine by clicking New or Delete.
4. Click Apply and Close.

You can enter more than one machine for each process.

Adding/Editing Characteristics

Adding Characteristics in the Control Plan:

To add a product / process characteristic right-click on the process element and choose New > Product
/ Process Characteristic. A dialog will appear where you can enter the name of the characteristic and
edit it.

Note: Product and process characteristics should be used on different levels with the process
characteristics on the lower level, typically the lowest.

Editing Characteristics in the Control Plan:
To edit an already existing characteristic right-click on it and then click on Edit Process/Product
Characteristics.

If you only want to rename the characteristic, you can double-click on it.

Adding/Editing Specification and Tolerances

Please go to online help and check for user guides (PDF) and video tutorials. Online help will be updated
continuously.

Editing Classification

To edit the field "Classification", you can just double-click on it. A drop-down list will appear where you
can choose the classification of the element.

Adding/Editing Inspection Equipment

Note: Inspection equipment must be defined in a (public) catalog for assigning equipment to the
product or process characteristic. To learn how to work with catalogs please read section “Catalogs”
in the SOX User Guide.

To create a catalog or edit the content of a catalog go to folder Public > Inspection Equipment in the
"Catalog" view. To edit an existing catalog, double-click on it. A new tab in the editor opens showing
the content of the catalog. In the field “Catalog” on the left either select the catalog or an item. In the
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field “Catalog details” on the right you can edit the catalog ID as well as name and description of the
catalog and items. To add an item select the catalog and click the “Add new inspection equipment”
icon to open the “Add new Inspection Equipment ...” dialog. You can also delete an item by selecting
it and clicking the red cross icon. To save the changes click somewhere.

To add a new catalog right-click on folder Inspection Equipment in "Catalog" view and choose New >
Inspection Equipment Catalog. The “Machine Catalog” dialog appears. Choose the target folder for
the new catalog, enter ID, name, and description, and click Finish.

Assigning a new Inspection Equipment to a product or process characteristic:

1. Inthe FMEA editor, structure content view, PSS right-click on the characteristic or right-click
in a cell in column “Inspection equipment” in the control plan.

2. Choose New > Inspection equipment from context menu.
P Assign Inspection equipment dialog appears.

O

Assign Inspection Equipment

Please select the items you want to assign or click the "Plus” button to create
| new items

Catalog | InspectionEquipment v

‘type filter text

H B+
E1] SamplelnspectionEquipment
E2] Tool 1

EE

Cancel

fig. 37 “Assign Inspection equipment” dialog
3. Choose a catalog.
4. Choose an item.

5. Click OK.

Alternatively, you can choose an inspection equipment by double-click in a cell in column “Inspection
equipment” in the control plan.

SamplelnspectienEquipment
Tool 1
Tool 2
= Add list entry Ctrl+Shift+M
= Select choice lists...

Here you have two options:

e Choose an inspection equipment from the list. You can filter the content of the list by clicking
“Select choice lists ...” and select one or more catalogs.
e Create a new item by clicking “+Add list entry ... “. In the dialog choose a catalog and enter a
name, then click OK.
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Setting Sample Size and Frequency

Note: To set sample size and frequency an inspection equipment needs to be assigned to the
characteristic.

There are two possibilities to set sample size and frequency:

e Control plan editor:
In the control plan editor double-click in the corresponding cell and type in the values.

e Properties for inspection equipment:
Right-click on a product or process characteristic and choose Properties from context menu.
In the properties for inspection equipment all assigned equipment is shown in the table on
the right. Here you can add or delete equipment and set values for sample size and
frequency.

Creating and editing Control Method and Reaction Plan

Control methods and reaction plans are allocated to product and process characteristics and are
handled as actions or tasks. The corresponding containers can be seen by clicking on the triangle to
the left of a characteristic to expand all its children:

# @ [SE5] Process Step 1.1 [V2] [->5 | 5->] =
M. [FU4] Gluing of window [V2] [->2 | 3->]
4 0 [PDC1] Press out strength [V2] [->2 | 4->]

« »[MF1] Press out strength too small [V2] [->4 | 2-
M) (SMF13)=8)

[ Control method
(%#)Reaction plan
[PDC2] Vertical position of window [V2] [->2] 3-

‘,]

Creating a control method / reaction plan:

1. Inthe FMEA editor, structure content view or PSS right-click on a product or process
characteristic.

» Jy[PCC2] Prozessmerkmal 3 [V1] [->2| 2->]
4 @ [SE6] Process Step 1.2 [V2] [->4 ] 5->] —} o s o
4 B [PDC3] Prrdsbbmartemaat 2 AAT1 312 51 4 @[PCC4] Prozessmerkmal 4 [V1] [->2 | 2->]
« »[MF3] NC New > ® Malfunction Ctrl+Shift+M
= *(5(MF10) Add from UML Model 2| Requirement and Trace
EConlr‘oI " Edit product characteristics Ctrl+Shift+Enter ® Requirement and Trace by type >
(#HReaction #  Edit classification > [ Task Alt+T
q [PDC4] P
4 [PDCA] Pr Edit inspection equipment [ Control action
o [MF4] N(
(MF Add safety level [#] Reaction action
[FControlr ., _
['fJRea(t\on W Edit Safety Goal Assignments s Hyperlink Alt+H
— i Copy Ctrl+C © Comment Ctrl+Shift+C

fig. 38 Context menu on product or process characteristic
2. Choose New > Control action / Reaction action.
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» The "Assign task to: ..." dialog opens.

9.

© N o v ~ow

=

Assign task to: Control Actions Container
€3 Please fill in all mandatory fields

Name
Description

,l Status inactive v
Priority MEDIUM v

Target date | Mar 3, 2021
Finished <choose date>

Responsible |

[[Jsend e-mail to responsible

| \_?_. Finist Cancel

Enter a name for the new task.

Enter a description (optional).

Set the status.

Set the priority.

Set the correct dates.

Assign a responsible person.

a) Choose an existing one by typing the name and selecting from the drop-down menu.
b) Or click on ... to the right to select company, department (optional) and employee.
c) Orclick on ...to add a new company, department (optional) and employee.

Click Finish.

» The control method / reaction plan has been added.

T

he icon changes when a task has been added: z E]

To edit an existing control method or reaction plan right-click on the task and choose Edit from
context menu. This can be done in the FMEA editor, structure content view, PSS or in the control

p

lan editor.
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