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Fault Injection @
Hazard
Mitigat

Architecture with

safety concept Implementation

Fault

}

Fault

" Safety An alySIS Modeling Process

FMECA
— ldentify hazardous events and mitigation strategy:
HARA (Hazard Analysis & Risk Assessment) =
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How Safety Analysis Is Done Today

Script Type: |Create Script b
1|Function1 |Model/Pz /Monitor |Loss of Protection |Loss of shutdown |ModuleName:#1
o= By A
2|Function 2 |Model/Pz =g |23 - ﬂ B /Monitorl |Loss of Redundacy |[None
_ 001" Oracle Create Table Script T _
3|Function3 |Model/Pz 00ZFuncticn TableHeader (Table, Opticns) /Monitor2 |None None
" " g " Loss of Thrust
4|Function4 |Model/Pz 0oz TableHeader = "--- & vbLE & "-—- /Monitorl |Loss of Control Control ModuleName:#4
004 TableHeader = TableHeader & Obhject
005 TebleHeader = TableHeader & vbLE
OO09End Function
L
O08Functicn nested takble cecl properties|’
003 nn.asti:j_table_cc:l_prcperties = "" Requirements
10 Dim Columns
x:.,:‘a_‘;.‘.".*—__jj:; D'I'I :|l_-T :'Elu_m
i Dim ColType o
£[e12  Din CollypeType Non Model-Based Safety Analysis is ...
014 Dim Clause ]
015 Set Columns = Table.Children("Coli
: 018 Dim ColumnTakble
017 For Each Column In Columns .
018 Set ColType - Column.Property  — —... decoupled from design work
013 ColTypeType = Collype.Propert: == ]
= Joz0 If ColTypelype = "Object” Ther_ | —... complex and complicated
021 Clause = nested table col ¥ ——

Architect | | | —... error-prone
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Why Model-Based Safety Analysis is the way to go

Imported / Synchronized H aza rd Assessm e nt

_from Model User Defined
Y . \' =
_l \\ Detailed Design
B i Local Effec
Svstem Architecture e
‘ Fault Modelling ga';:m MOdEI-BaSEd Safetv AnaIVSIS IS ...
T , V4
/
r4
’ /
Failure Mode Effect Criticality . . .
Assessment (FMECA) —... fully integrated with design
i o i Failurd Mode e Eﬂ;ﬁ' 5555;;(&!“ Effect 'snenmiuvnéhod ‘EEFauH Messa... |EE(‘¥5Wi(a(inn i Probability Target
y Cg - . ren MR ;:}?\(\c;_:;riuv: Line Not Sufficient ;gl naine lnoperetie |;; ‘ C-f)éu s Detected | MultFailstat ‘Cﬂ \ T - LI I | f u I I y t r aC e ab I e (C h an g es etC [] )
fsrggcnr;’;:r:dgg;gﬂrﬁ::t' & Derived Referenced from other Tables I tjiiire dDeSgsiiéd B C O n S | S t e n t & Vv a| | d at e d

—Synergy: fault modeling, FTA, tests
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Capture Analysis, Link to Architecture & Perform Validation Checks

Execute Validation

Link To
Checks

Architecture

[ ft_fuelsys_arch ¥ |..>
HW_SW Conversion Fa @ Ee
< HW_SwConversion >
| Analyze e Nl
Instantiate From | =l
| throttie p—B> throttie_in Fuel Rate Contr E}' An al)rze Spreads}'
Template |
p | 1 Custom Callbacks
spocdB—b> speed_in 1 [ SyncReftables
Safety Analysis Manager ? -
Get Started censors )¢ ) s [#] StaticChecks
ﬁ Open ~ New 7
ECENTRIES L [ ValidateFMECA
R_sys_eflect midatc i Local Effect i System Effect
fi_local_effect midatx =
f_iuelsysFMECA midatx
fuelSystemFHA midatx Empty Spreadsheet From Template File > map_in o s
e | St e gomanen [ 4 [ Line | (1) Engine Operation
fuelSystemFHA midae TR Interrupted
| » Local Effect should not be empty é
« MW_Agsrospace_Templates l '
I
1
E m @ B fuelSysteiFHA > | fi_fuelsysFMECA x | fi_local_effect x | fi_sys_effect x Propertias
i Fulnction Name i Failure Mode i Local Effect Cell Spreadsheet

AFHA SFHA FMEA

1 Sersor Conversion 02 stuck (1) 02 incorrect value
|
& é é
2 Sensor Conversion Manifold Pressure Zera (1) Manifold Pressure Line Mot Sufficient
& é é

3 |Sensor Conversion

e

Manifold Pressure Zero

e

(1) Manifold Prezsure Line Mot Sufficient

é

4 |Sensor Conversion

speed high

(1) Engine Speed too high

+ Description

Cell Description

- Links

El 5 Related to:
HW_SW Conversion
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Example Walkthrough — instantiate analysis

Callbacks Editor

PreLoadFcn
PostlLoadFcn
AnalyzeFcn*®
PreSaveFcn
PostSaveFcn
CloseFcn

[ T N L T

[ R N e~ e = =
G B W @ WD o kW D

ii Flight Phase

Unset -

Unset
Taxi_Takeoff
OnGround
Climb

Cruise
Descent

Approach

Landing

B This script fetches

% would be calculated.
% The following completness checks are provided:

the value of the cells for which a completn

% - flight phase should not be set to their default value (i.e. Unset
% If so an error flag will be added

% - failure mode, failure effect and detection method should not be ¢
% If so a warning flag will be added

% - failure rate should contain a number. If not a warning will be ac
% - Function name should have a link to a model element.

% If not a warning will be added

%

% Copyright 1984-2823 The MathWorks, Inc

for rowIndex = 1l:sfa_spreadsheet.Rows
% Get relevant cells for which completeness flag would be calculate

funcnams =
failmod

flightphase
failurerate =
failuresffect =
detecmethod =

% Define the list

getCell(sfa_spreadsheet, rowlndex, "Function Mame"
getCell(sfa_spreadsheet, rowlndex, "Failure Mode™);
getCell(sfa_spreadsheet,rowlndex, "Flight Phase");
getCell(sfa_spreadsheet,rowlndex, "Failure Rate (E
getCell(sfa_spreadsheet,rowlndex, "Failure Effect’
getCell(sfa_spreadsheet, rowlndex, "Detection Methe

of cell for which we want to raise a warning if

% there is no link to a model element
warn_cell_nolink_list_handle = {funcname};

= “Templates with predefined data
type

= _Templates with predefined
analysis function
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Example Walkthrough — fill the analysis and link with Architecture

Imported / Sync from Model Hazard Assessment User Defined
ilD# i: System Function i Failure Condition :iFlight Phase |iiEffect of Failure Condition on Aircraft, Crew, Occupants  |:i Severity Classification  |ii Assumptions, Comments, Rationale, Reference
2 JFHAODZ | Fuel Level Sensing Inaccurate fuel level Cruise ¥ | Risk of fuel exhaustion without warning. Hazardous ¥ | Assumes failure of all redundant level sensing systems,
indication
5 |FHADD3 ;?ﬂtrahx Clogged fuel filter Taxi_Takeoff ¥ |Engine failure or reduced power during critical phase of flight. | Catastrophic v i:;gg:ﬁts}rsingle point of failure without bypass

\
\ N ~

f_fulsys_arch \ \ ~

HW_SW Conversion Elae! \ \ ol (b
< HW_SWConversion > throtile— b throttle_pas. 02_aut & ot e egenin
> - @throttle \ [ \ ‘
SW_HWCanverson 15 B . | >
< SW_HWCaonversion > engine ' speed- - airfuel_rati Jairfuel_ratio
rotiel- th tie in (il =) =

System Architecture
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Example Walkthrough — fill the analysis and link with Architecture
Hazard Assessment

User Defined

HD i: System Function

Failure Condition i: Flight Phase  |i: Effect of Failure Condition on Aircraft, Crew, Occupants |3 Severity Classification |3 Assumptions, Comments, Rationale, Reference
2 FHAQD2 Fuel Lexel Sensing accurate fuel level Cruise v |Risk of fuel exhaustion without warning.
& A dication

I Filtfstion A
~ .‘ I
|
I

Hazardous ¥ | Assumes failure of all redundant level sensing systems.
ogged fuel filter Taxi_Takeoff * |Engine failure or reduced power duning critical phase of flight. | Catastrophic ¥ | Assumes single point of failure without bypass
capability.

n

\)stem Architecture

\ Failure Mode Effect Criticality

1
_ﬁdion Name \

Assessment (FMECA)

i Failure Mode

ii Local Effect

ii System Effect

i Detection Method

:: Fault Messa...

i Classification

9 tn‘r Conversion

v

ii Probability Target

Synchronized from Model & Derived from
Hazard Assessment
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Fault Modeling Before Simulink Fault Analyzer

InputA
InputB NominalValue - P InputD Bout
FaultAdapter
InputC
Component B
Component A
— = Modifies the design
ault »—
Fault //:uusmecmr = Can inadvertently change simulation
Selector D 0 \ behavior
" B - Difficult to analyze effects

Out

How do faults relate to hazards?

h 4
0
[

’ [Fauly_Value_1] >

Faulty Values =<

| [Faulty Value 2] > > a

——
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Model faults without modifying Design

< 4  ft_fuelsys_Arch = Property Inspector
® |2 ft_fuelsys_IntModel ¥ [T ft_fuelSys_Arch (ft_fuelsys_arch) » ¥ | | = Faulted Model Elet
I Enab
&« DeSlg Mode HW_SW Conversion W=
| < HW_SWConversion > Solant foulldo o
"i ft_fuelsys_IntModel_FaultModel/ego_fault - Simulink =
= =
o SIMULATION DEBUG MODELING FORMAT APPS s
™ = Stop Time <m @ m)_ =
throttle — b= throttle_in
Project | FILE | LIBRARY | PREPARE (Normal - Step Run Step REVIEW R
E - O Fast Restart Back « - Forward
- w w -
PROJECT SIMULATE
42~ ego_fault
5] ® | |[Pa|ft_fuelsys_InthModel_FaulthModel b | £ | ego_fault
[+
& Fault Model
. £
[ 8]
]
]
Fault Table - ft_fuslsys_IntModel_faultInfo.xmi o 12
= =
Fault | Conditional 1 Fault Inport Fault Outport
Enable Model Element/Fault Name Active Fa
] v = ft_fuelSys_Arch/HW_SW Conwversion/l...

10



Model faults without modifying Design

= 4F  ft_fuelsys Arch
® |[Fdft_fuelsys_IntModel b [F)ft_fuelSys_Arch (ft_f
&« HW_SV
£l < HW_
(=l

throttle [lP— &> throttl
speedp— > speed_
]
(@

=

r
Add Fault x
.

Add a fault to a model element and specify the fault properties. To manage the fault, access the fault properties by

clicking on the fault badge in the model or by opening the Fault Table pane.

Basic Properties Description

Model element:  ft_fuelsys_IntModel/ft_fuelSys_Arch/HW_SW Conversion/Outport/1

Fault name: sensors_fault
Fault information saved here... Help
@ Add fault behavior Help H OW
Fault library:  mwfaultlib ~ | Fault behavior: |Smck—at—Ground v|
Custom fault behavior...
Add fault behavior to:  ft_fuelsys_IntModel_FaultModel Absolute Value
Add Moise

Trigger type: Always On
Inject fault behavior throughout the simulation.

MathWorks AUTOMOTIVE CONFERENCE 2024

Where the
> faults is applied
In the model

What's the
— pehavior when
Injected

e WHEN Time/condition
Injectfaultbe&rmonal S— When to be
- injected

11
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Example Walkthrough — model faults — define the “were”

DESIGN

PROFILES COMPONENT DIAGRAMS VIEW COMPILE SIMULATE
i) Pr
fuelSys_Arch (ft_fuelsys_arch) » vl| C
C
v
[*al Add Fauit X
HW sw Add a fault to a model element and specify the fault properties. To manage the fault, access the fault properties by
5L clicking on the fault badge in the model or by opening the Fault Table pane. >
< HW_. Basic Properties  Description

Model element: |ft_fuelsys_lnmodel/&_fuelsys_Ard1/In Bus Element/Outport/1
Fault name: throttle_customfault

Fault information saved here... Help R

Fault information directory: C:\Users\marcob\Demos\ft_fuelcontrolsystem_sa\04_fault_modelling

@ Add fault behavior Help

3 Fault library: mwfaultlib ~  Fault behavior: Stuck-at-Ground v
throttle === D> throttle "

‘ Add fault behavior to: ft_fuelsys_IntModel_FaultModel

Trigger type: Always On

Inject fault behavior throughout the simulation.

Cancel Help

S -

wfo.xml*

Search...

12
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OEmE i B®|le

v 2E

Use Simulink to create
your fault behavior

>

1)

AY

13
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Example Walkthrough — model faults
Hazard Assessment —
from Model

HD i: System Function Failure Condition i: Flight Phase  |i: Effect of Failure Condition on Aircraft, Crew, Occupants |3 Severity Classification |3 Assumptions, Comments, Rationale, Reference
2 FHAQD2 Fuel Le-‘eliens-ng accurate fuel level Cruise v |Risk of fuel exhaustion without warning. Hazardous ¥ | Assumes failure of all redundant level sensing systems.
& dication

5 QFHADOS Fuel Filtgation
&

ogged fuel filter Taxi_Takeoff * |Engine failure or reduced power duning critical phase of flight. | Catastrophic v

Assumes single paint of failure without bypass
capability.

[t o

et | ) @880 Fault Modelling

Acthve Fault Telggas Description
| = | 7 T feefys_ Aech/HWSW Comversan/inpond

|6 vaor wuck

‘ PP, | | # ego_tault =] :T'""’ L

@D
w
—
4)]
3
>
=
(@]
-
—_
q)]
®)
.
-
-
(D

7’

/Fﬁlure Mode Effect Criticality

\ . 7’ Assessment (FMECA)
IE Flnction Name ‘ :EE Fai.lure Mode ! :i Local Effect ii System Effect i Detection Method
9 en‘r Conversion Multiple Faults: O2 Fault and MAP Fault

é

iiFault Messa... |iiClassification |::Probability Target

Synchronized from Model & Derived from
ssessment

14



Example Walkthrough — link detection method
Hazard Assessment

MathWorks AUTOMOTIVE CONFERENCE 2024

User Defined

1 ID# i: System Function Failure Condition i: Flight Phase  |i: Effect of Failure Condition on Aircraft, Crew, Occupants |3 Severity Classification |3 Assumptions, Comments, Rationale, Reference
2 FHAQD2 Fuel Lexel Sensing accurate fuel level Cruise v |Risk of fuel exhaustion without warning. Hazardous ¥ | Assumes failure of all redundant level sensing systems.
& A dication
5 QFHADOS Fuel Filtgation ogged fuel filter Taxi_Takeoff * |Engine failure or reduced power duning critical phase of flight. | Catastrophic ¥ | Assumes single point of failure without bypass
& capability.

P&/ ControlLogic ¥ G3 control_logic ¥

1 7’

\)stem Architecture 7

.\
r : Detailed Desi
— sgn
oz | iPressure 1 |Throttle Speed
re— | - | P P
o m———- R N
0% P - .
. = F— =] r r—— o N . . & i
b Mutt 5
1 T = . N l— - i
e n i
Faul | Condtionsl o
- - =l o Fueling_Mod;
- O 8 Ll Heing_Hoce Fuel_Disabled
. [ = ]
[Erable | Model BememtFacht Hama Ripning ® ) .
= T i heetfys_Sach/HA_SW Comvers Low_Emissi i | |Rieh_Mixture | JVErsp...
- T : - /
‘- ’ " # ego_fault Wa... /
. ; !
I — 2 L LA

= N

§ 'iSnutdc.,,

Single_
Failure

{
Normal ’>

s
3

\ \ 7’ Assessment (FMEGA)

/Fﬁlure Mode Effect Critilality

i Failure Mode i System Effect i Dete

?lmdion Name\ ! IEE Local Effect

n Method

i Fault Messa... | Classification |i: Probability Target

Multiple Faults: 02 Fault and MAP Fault |{1) O2 incorrect value
(2] Manifold Pressure Line Not Sufficient

é

(1) Engine Inoperative

é

Sm\a' Conversion

é

é

Multiple Faults Detected

MultiFailStat CAT

v

< 10E-9

Synchronized from Model & Derived from
_Hazard Assessment

User Defined, Linked, Derived

15



Example Walkthrough — navigate between artifacts

E| ft_sys effect x

i: System Effect

&

1 Engine Operation Interrupted

2 [Engine Inoperat

&

ive

1

ft_fuelsys_arch ¥

MathWorks AUTOMOTIVE CONFERENCE 2024

W SWeomerson  1F 7B

< HIY_SWCanversion >

speedB—{

throttielh— >

thiottie_in

b speed_in

serfsors b

map_in

4\ Tree Dependency Graph = O r
=F
[ Sync \ ] To draw graph, select spreadsheet cells and click "Sync’
i
‘ = fuelSystemFHA
2 GID# :i System Function i Failure Condition :iFlight Phase |:: Effect of Failure Co
HW_SW Conversion 1 FHADD1 Fuel Pump Operation Fuel pump failure Taxi_Takeoff + |Reduced engine perfc
&
uel Level Sensin naccurate fuel level ruise ¥ | Risk of fuel exhaustic
: ‘ 2 EIi.-’-‘«[]C'E Fuel Level Sensing | fuel level Crui Rick of fuel exh i
i & indication
' —
® 2
° @
> ft—sys—ffﬁ%ﬁsys_a rch
s %
ft_local_effect fuelSystemFHA
. ‘ Fault Conditional
©)
ft fuelsysFMECA )
m ap fa u It | Enable Model Element/Fault Name Active Fault Trigger
o ﬂ: fuelsys IntMDdel O ¥ "= ft_fuelSys_Arch/HW_SW Conversion/Inport/3
H - - % ego_faul imed:
ControlLogic Z ego_fault Timee: 3
s ¥ "=t fueldys_Arch/HW_SW Conversion/Inport/4
- € ™~ £ map_fault_timed Timed: 10
M U|t| g eg o_fault K4 map_fault_conditional Conditional: SampleConditional

16



Example Walkthrough — perform semantics checks

Execute on your
analysis document

function fmeca_consistency_check(sfa_input)
for rowIndex = 1:sfa_input.Rows
for colIndex = 1:sfa_input.Columns
cell = sfa_input.getCell(rowIndex,colIndex);
result = DoChecks(cell, sfa_input);
if ~isempty(result)
for r = result
cell.addFlag(r.status,

end
end

|2 Edit Callba

Analyze

Spreadsheet =

£ Clear Flags

4 | Analyze Spreadsheet F5

= Custom Callbacks

-1 [ SyncReftables

[#] StaticChecks

- [] ValidateFMECA

:i System Effect i Detection Method i Fault Messa... |:: Classification
8 Unset -
unction out = DoChecks(cell, Efa_inputh) “ “
sviteh cell.Colunniabel 9 |4 error MultiFailStat CAT v
Deﬂ ne your CUStOm & » [Detection Method should not be empty o
checks via Matlab Script
Explore the results and check for:
—missing links to models
—missing information/empty cell
—unset values

MathWorks AUTOMOTIVE CONFERENCE 2024

17



MathWorks AUTOMOTIVE CONFERENCE 2024
Example Walkthrough — model faults — define the “when”

gEg  Propert
v Connec
rt
(=N = - Sot
Pal Add Fauit 8| = =
nr
Add a fault to a model element and specify the fault properties. To manage the fault, access the fault pr (D (&)
clicking on the fault badge in the model or by opening the Fault Table pane. e
Basic Properties  Description ] €] C
Model element: ﬂ_ﬂaelsys_lnﬂWodel/ﬂfﬂlelSys_Arch/In Bus Element/Outport/1
Fault name: throttle_customfault
Fault information saved here... Help
Fault information directory: C:\Users\marcob\Demos\ft_fuelcontrolsystem_sa\04_fault_modelling
@ Add fault behavior Help |
hrottle | Frautiibrary: mwfauttiib ~ Fault behavior: Custom fault behavi v J
Add fault behavior to: ft_fuelsys_IntModel_FaultModel v
Trigger type: Timed v
Inject fault behavior after the specified simulation time.
Trigger fault at time: 20 1
Gl i ® x
I Search... I
Active Fault Trigger Description

18
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Example Walkthrough — model faults — define the “when”

DESIGN PROFILES COMPONENT DIAGRAMS VIEW COMPILE SIMULATE

=z | Property Inspector
rch (ft_fuelsys_arch) » ¥ 1] ~ Conditional
ottle p— D> throttle_in -
- Map X to the
model
element speed
Name Mapped To Value
fue|_l'a e - X Model Element ¥ | ft fuelsys IntM:
)eed.'f- > speed_in
sensors b p——————+ > sensors
Associated Faults
—— P ego_in
fuel_mode
® x
Condition Log Activity

19
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Example Walkthrough — use simulation for validation

4\ Simulation Data Inspector - untitled* - (m] X
Q @ y eV |a-@r|, zEaR
Inspect Compare  ego_fault
— -
Fiter igrals [ e
J NAME INE

~ Run 10: ft_fuelsys_IntModel[Current] @ =

T — Fault is
Injected

fuel_mode
MultiFailStat
02stat

MAPStat

ThrottleStat
EngSpeedStat

normal_t
m fuel_mode = O2Stat

fuel_rate
DISASLED | 02_failure |

| Time Plot s e e

mass_airflow_rate

» Parameters

o Control logic
| :ui;_lfuel_raﬁo — RICH d ete C tS O 2 fa u | t
[ H ;o 2 18 ;e 18 2 : E 2

O EBL[DR+

Control logic
reconfigure fuel
model to be "RICH"

m fuel_rate ® air_fuel_ratio

Spike in
air_fuel_ratio & Drop

in fuel_rate

Archive (9) o~

‘Properlies s 0 2 4 6 8 10 12 14 18 12 20 22 24 26 23 30 32 34 36 38 40 42 44 46 48 50

20



Example Walkthrough — use simulation for validation

Sienudution Data Inspector - untited”

& Run For All Faults

-
:: System Effect i Detection Method |1 Fault Messp” |1 Classificatiof— @ilpbii N O T Detected
(1) Engine Operation ©2 Fault Detection O25tat MIM * <10
Interrupted
& 0@ B e
(1) Engine Operation Manifold Pressure F MAPStat y * | < 10E-5
Interrupted Detection
@ LY P
(1) Engine Operation Manifgld Pressure Fault | M at MAJ * | < 10E-5
Interrupted Dejefction
@ @ /
(1) Engine Inoperative | Engine Spege##tault — o - s
Detecty i, Sim Result - H
e 0
(1) Engine Inoperative Engine.Speed Fault validation Sumamry Result OverviewValidated Ids: lic
Detection -3
& ¢ -2
(1} Engine Operation Engine Speed Fault E
Interrupted Detection 7
é 07
(1) Engine Incperative | Engine Throttle Fault rj;t"lfaldat&d Lot
Detection &
@ Y e i
-1
o 4

(1) Engine Inoperative

e

Multiple Faults Detecte.

07

1=
|

MathWorks AUTOMOTIVE CONFERENCE 2024

Fault is
injected

Control logic

reconfigure fuel

J Control logic
|

etects O2 fault @

1 Model to be "RICH"

Spike in
air_fuel_ratio & Drop

in fuel_rate

§§

re-run the simulation

For the cases of fault not detected:

use data inspector to understand

what is going on
correct your design logic

21
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Recap — Fault Analyzer Capabilities

< W e fuelsys Arch @0 Property Inspector

1
i
Li n k TO Execute Validation ! © [Tt fuetsys IntModel b [t fuelSys Arch (f_fuelsys_arch) » ¥ | '~ Faulted Model Eler
\ =
: Checks : R
_Architecture ! s
T — P & !
. E— et <| 2 © !
Instantiate s n yrem—" !
From Template E==c== ! =
. [ $ymehafusbles 1 -
3 _ I = . | 4 eoo_fault
(m] < N = | @ |[%alft_fuelsys_IntModel_FaultModel b [ £]ego_fault
- ValiateFMEC) | f
Local Efect & . =
Q
o o : . Fault Model
- - . |
4 oo .
‘ Local b i -
1 n
- R Y
4 4 =3 "'fv-*'-: — 1 »
—— ! Fault Table - ft_fueisys_inthodel_facltinfo.mi H
e | ;:j\.w Condaional | Fault Inport Fault Outport
1 CIRC Wi
! :Enable [ Model Element/Fault Name M\lvzh
q° jf;")";;:‘,m 1 0 | ~ & fueiSys Ach/HW_SW Conversion/
i
1
i

Capture Analysis, Link to Architecture & _ -
Perform Validation Checks Simulink Fault

Analyzer™

Model Faults Without Modifying Design

Characterize Faults Behavior

— 1
':.|m|...n x | o kk\ﬁ
:ﬁhua:;ahnfb:;mm&ﬁb:i::lmum;;;ﬁ:hIBMLKIPSSHEIMPWW Where the | RUH Run For AII Faults
Basic Properbes  Descripbion WHERE =— faults IS applled : Fault Injec ’ Fault detected
et 30 . s - in the model i / Fault Not Detecte
Fault information saved here... Help I
— i iau,(«m,..uen.oa 5iFault Mgsa... i Classification | Probabi
| ion taf MIN v | <1063
8 Add fault behavior Help | 1065
Fauit lbrary: | mwfaultib What's the ! T T % .
Add fault behavier to: ft_fuslsys_IntModel_FaultModel . . ! B T 105
R e — pghawor when : o i;xel Mode Reconfigure ——=
It i ehavir throughau he imuatn. civl injected ; - r faulty behavior
ot —_— I e \
1
. " i
E— \ Time/condition i
S when to be 5
Manual . . L S SO MO S W S ST WS AN S N
injected i
1
i
i
i
i

Use Simulation to Validate Safety Analysis .
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