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What is safety?

Probability
Always

Risk not
acceptable

eI =)W Freedom of unacceptable risk
Risk Combination of probability of
occurrence and severity of harm
Injury or death of people

/catastrophic consequences for
the environment

Sometimes

| ——
acceptable

Low High  severity

Overall goal to be achieved during
development/ production/
maintenance/ operation:

Risk reduction to an acceptable
level
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How to achieve safety?
Safe design through layers
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Development according to 1026262

Why 150262627

Severity of failure
Controllablllty
Probability of exposure

- Safety Integrity Level) High
A B C D
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Failure in function

Random failure

Technical

measures to

contfrol HW

failures:

- Redundancy

- Diagnosis,
monitoring
Switch off
path
Reliability
Selftests

Systematic failure

Methodical
measures during
development:

- Design
methods
Analysis
techniques
Defensive
programming
Test methods
Safety case
Traceability




Mechanical
Safety System
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Mechanical integrity
Frontloading by mechnical simulation
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Thermal behavior
Frontloading by thermal simulation
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The minimum and maximum temperatures in the module are displayed
for the two simulations with different starting temperatures.

Cell temperatures
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System Architecture

Interfaces and architecture

—

Operator

Service
technician

Battery
{full solution)| Battery
(outer tray)

(innertray) |AS E/E unit

A5 Dalsy chain AS Module-to-Module busbars
hub

AS Module

Intferfaces
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Charge interface

| :
HV pins

! LV connector
L

Traction interface

HV pins

Charger

Vehicle

— — — — — — W

System architecture




Application Software
Layer
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Application Software Layer
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Functional Safety
(FuSQ) Layer




HARA

Hazard Analysis and Risk Assessment
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ASIL Decomposition
Distribution of ASIL requirements to more item elements
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Safety Architecture
3 Level concept

Level 1
safety-critical function and diagnosis

Level 2 - physical
function monitoring
(e.g. over temperature monitoring)

= Conftroller monitoring (ASIL(C))

Level 3 -
Controller monitoring

Controller monitoring
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