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VECTOR >

E-Mobility Development Objectives

» Motors and inverters take over the roles of engine and transmission in the vehicle driveline

» As the number of power consuming devices increases, a high-voltage power supply system is required
» The new architecture of the electrification system must be reliably integrated with the legacy systems
» E-Mobility product lineup needs to be expanded quickly to meet customer demand

" Vehicle A
E-Mobility System

New Architecture

Req. / Features

ASR Software

Hardware
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Overview VECTOR >
Challenges & Solutions

Challenges Solutions

A new e-mobility architecture _ ]
concept should be designed Devglop the sys’Fem in c;led|cated
architecture design environment

Increase reliability through the
single point of truth Model based system engineering

New systems should be easily ! !
integrated with legacy systems End-To-End design for system function,

software, hardware

Interact smoothly with the _ _
cooperative control systems Real-time collaboration based on the

database

Expand the product lineup quickl
ang easily : o ’ E-Mobility platform, reuse, product line

management concept
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VECTOR >
Enabler for today’s and tomorrow’s E/E platforms
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Digital engineering platform for automotive E/E systems engineering

> ONE platform for the design, management and documentation of complete E/E systems

> Integrated product line and variant management support
> Support of AUTOSAR (Classic and Adaptive) methodology
> Design of safety-relevant systems... and more!
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VECTOR >
Single-Point-of-Truth

» Documents have reached their limit — now it is time to put your data at the heart of everything you do!

PREEvision Layers Process & Team Support
Requirements Functional Architecture Requirements
Management Safety Design Tests
Logical Function
Architecture
Hardware Software Communication c
. . i .0 Changes, Defects
Topolo Desian Desian o Software/Service ges,
pelogy g g E Architecture § & Releases
S c
c 2
= €
§e) Hardware g
a Architecture 8
Project Test Wiring Harness
Management Management Design Functional Safety
Wiring Harness

Tool Landscape Approach (Best in Class) Integrated Tool Approach
Document oriented development PREEvision E/E Engineering Environment

Various independent data silos Data based collaboration

File based collaboration Central backbone as "Single Point of Truth”
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PREEvision Introduction

The PREEvision Layer Model

PREEvision Layers

Use Cases ‘Customer Features

Logical Function Logical Domain A

Software Behavior

FR——

propary 1
V=T
Maea20
Tt T
Euant2

AUTOSAR Classic

2 readable [ resetable
4 wiitable [ returnable
[ odjustable 7 freezable

i vt | Focos Dot
=y

lardware Component Architecture Electric Circuit

T Rx
Y signal1 | HPC1 | ECU2

~Jr Signalz | ECUT | ECUZ

PDU1

[ JIL T |

Switch Configuration

Specification
of Tests

Changes, Defects & Releases

nl New (Life Cycle) n In Work

Tickets

Functional Safety

Item Definition

PREEvision Modeling
Capabilities

System Diagrams

Qualitative
Safety Analysis

Qualitative Fault Tree
Analysis (FTA)

== Failure Mode &
ruea Effects Analysis (FMEA)

Design &
Implementation
of Tests

Tickets

Planning Gate 1

Resources

10

Planning Gate 3

Hazard Analysis
&
Risk Assessment
==<* Hazard & Operability

Study Editor

Hazard Analysis & Risk
Assessment Editor

Quantitative
Safety Analysis

[ ouantitative FTA
—

Hardware Architecture
%  Metrics, FMEDA

Failure Rate Class
Method

Planning
of Tests

Execution &
Documentation

Evaluation &
Analysis

of Tests of Test Results

19

Planning Gate 2

Release Gate (Milestone)

Functional
Safety Concept

L Logical

Technical
Safety Concept

"~ Activity Chains
! Safety Goal with ASIL

2§ Functional Safety Requirements
Validation
7] Test Engineering &
Test Mana, ent
@ Trend Charts

-

G

25 Technical Safety Requirements

4% ‘Safety Mechanisms

Hardware Software Interface

Safety Case
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Two major Concepts

Data Model

SysML Modeling with Automotive Profile

UML / SysML Modeling

1

'
st etntan P
oo O

Automotive
Meta Model

VECTOR >

Collaboration Platform

Conflict-free Working
via Lock and Commit

f

» Meta model is the de-facto automotive industry
standard, developed with global OEMs and suppliers

-

Automotive E/E

4400 Classes

2200 Attribute Types

2500 Relation Types

» Support of the entire development process in a

single MBSE tool

Product Line and l Versicn
Release Management Management

L
an an

Change Central
Management Bl

| Storage
Life Cycle
Management

|
an an

Role and Rights
Management

Integrated
File Management

» Powerful database for real-time collaboration
including change-, release- and configuration

management
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System End-To-End Design

» End-to-end design from system requirements to function, software, hardware
» Relationships and dependencies can be visualized beyond the controller to the domain

w o [ E-Mobility Platform Logical Architecture

[2m 1. Body Domain / -;R+1

Logical Architecture

Customer Feature

oD

VECTOR >

W 2. Chassis Domain / -:R+1
2 3. Powertrain Domain / - R+1

|2 4. E-Mobility Domain / -;R+1

—

2 5. ADAS Domain / -;R+1
2 6. Infortainment Domain / -'R+1

-+ [ E-Muobility Platform Software Architecture / -;

------- |Eﬂ 1. Body Domain / -;-

|—

-------- Em 2. Chassis Domain / -:-
-------- Em 3. Powertrain Domain / -;-

-------- [Em 4. E-Mobility Domain / -

|_

........ Em 5. ADAS Domain / -:-
-------- Em 6. Infortainment Domain / -;-
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VECTOR >

Traceability and Consistency

PREEvision Impact Analysis

Design Change Scenario

» ECU A engineer follows IF change
> Efficient & systematic trace to SW, HW and COM
> Automatic consistency checks

» Efficient model-driven change analysis

» CCB decision is documented and change applied

ECU A provides signal to ECU B
ECU A interface to ECU B shall change
Change control board needs to decide on change

Document-based impact analysis

» High coordination and communication effort with
related SW, COM, HW engineers

» High effort to manually trace dependencies in documents
» Application of change may impact other artifact / system

. A e g
Py ~
e i je—m i

. apre %

v H
e . x E AN

O = =
File based,@ it {=b = B
manuIaI(I:Iy Er{=p WhigOden =) F' =
couple -.ﬁ 3 i 1
sofery \ / — S — alet=it —
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ECU A ECUB
Engineer Engineer
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From Platform to Vehicle

Component Library Product Line : Component and type for standardization and reuse

VECTOR >

Platform Product Line : Modularization of the core technology of the E-Mobility system for reuse

>

>

» System Product Line : System configuration and data flow design including system variant
>

Vehicle Product Line : Specific vehicle system function, software, hardware, communication for mass production

/& Component Lib PL

ACT *
Type

FcT 25
Type

SNSR [
Type a
T

I
[ L [ L

SNSR ™[5 swc & ACT ™
Type -r: Type -ﬂ Type —F
[ [
[ Interface@ Interface®R
[ __SRI csI

Sensor

. ”FH =T

Function block
SW component type
HW component

vV v.v Vv

Interface with data type

reuse

"~

vV v.v Vv

/X Platform Product Line

System System m ‘ System
C reus
Comp =
Type
[ Interface’s? InterfaceSR
SRI csl

Feature & Requirement

Comp
Type

’LE

Core technology function (Logic)
Core technology SW module
Core HW/Network topology
Reused interface with data type

vV v. v Vv

>

/X System Product Line

| [
o omer Fea g

SNSR [ ACT

L] ] L]
|
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ACT [ =

[ Interface® Interface’SR
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System specific feature & req.
System specific function
System SW architecture
System HW architecture
Reused interface with data type
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vV v. v v Vv

)X Vehicle Product Line

Customer Feature . m Requirement

14 signal 0L PDU

[ Interface@l

[ Interface&s|
SRI |

[ cs1 |

Tailored vehicle feature & req.
Tailored vehicle specific function
Tailored vehicle SW architecture
Tailored vehicle HW architecture
Vehicle specific communication



VECTOR >

Variant Management

Longitudinal Object Detection gzt

’ Equiprnent Template 2 / -;0 (Equipment Template) - /Feature Selection/Variants/Product Line Management,

L. Set/Customer Feature « || Vehicle 21 (Altemative) v || Vehicle 2.2 (Alternative)
& 4 & Vehicle2/-0 &
[t 4 fplEngine /-0 [ [
4 R Gasoline / -0 [ O
|I» [ B Diesel / -0 (] | &
4 4 %Transmission /-0 [ [
[t BY Automatic / -0 | [
4 Hhutumated Manual / -0 O] O

Long Range Radar

» Configure Alternatives by selecting Customer Features using
» Create Customer Feature relations using Variant Diagram variant templates

System Product Line XX Vehicle Product Line —
PrOpagatlon Rule [iesel Compastan = z Furiomanw: Transmissin Composiion

Activated | ]
= |sq||roe: LogicalFunction | [Type: Divsel Compasition / .- (Comgo. Trpe: Automatic Transmission Compo.

isPartOfActiveVariant - =true

Customer Feature

Sensor

isincludedinActiveVariant : =true

IogicalBlock

I Deactivated

Sensor | =
T

=] o s | [T o ] e
[ Interface @] [ nterface @] ‘" : . : ..' Diesel Compesition '] * Autematic Transmission Compesition

[ Interface & [ Iterface @y [ SRI | [ CcsI | logSWhappings B B

[ sm | cst Diesel ECU/ - [ECLI =) Aulomatic Transmission ECU 7~ &

I| I| typedSWCompenent | - L -
Sensor’s EH Lg:‘ Sensor | ECU ‘ AT::::;; cﬁ‘ve plcation W

\\_\—\———/—/
» Derive a new product line to create a vehicle-specific » Propagate artifacts that are mapped to the Customer Features

system using the propagated artifacts into an Architecture Variant container using Propagation Rule
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VECTOR >
Product Line Derivation Method

» PREEvision supports three product line derivation methods (Clone & own / Reuse / Asset)
» Each of the three methods has a different mechanism

1. Copy (Clone & own)

How to transfer the data from platform to system Relation is broken

16

e . . . . ID : 2x03 ID : 2x04
and system to individual vehicle product line? ID : Ix01 ID : 1x02
D> H—>
— swe [S3] swe2 | mp | swer DT swe:
Ver:1.0 2 1.1 Ver:1.0 Ver:1.0 Ver:1.0
X System Product Line X Vehicle Product Line .
2. Reuse Synchronized
Customer Feature "Rl % Requirement Customer Feature ID : 1x01 ID : 1x02 ID : 1x01 ID : 1x02
% Lustomer reature E‘@ “:;::::l:r:::lt -
o> » D
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VECTOR >
Clone & own approach

Reuse is nothing new to the automotive industry
» Goal: Taking advantage of commonality shared across vehicle families

» Typical approach: Clone & own approach

Example: Clone & own and bug fixing over time
Error in SW A

discovered
> SW A ;
EY -EX » Project B
Bug fixing:

1. Manual trace
2. Manual update

SW B is copied m .
in project C Pr OJ ect C

SW A is copied
in project B

Biggest disadvantage of a Clone & own approach:

» Changes need to be updated manually over multiple projects!
» High effort and error prone!
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VECTOR >
Library-based reuse approach

Library-based standardization and reuse
» Library: Management of reusable components

» Projects: Instantiation and update of library components

Example: Library-based SW with reuse in projects and bug fixing over time
Error in SW A

discovered
SW A (type)
5 SWA [SWB :

Ver. 1.0
Ver. 1.1 is updated
SW A (type) in projects A, B, C

Project A

Ver. 1.0 is reused
in projects A, B, C

Ver. 1.1

SW B is copied =m sw A [SWB SW C

in project C ver. 1.1 WERHL2H \/ar 1.1

Project C

Biggest advantage of a library-based approach:

» Type - Instance Concept: No copies, but reuses!
» New revisions can be updated to projects very efficiently!
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Customer Feature and Requirement Design

VECTOR >

E-Mobility Platform Feature List is created by separating common and variation point of each system

Through Feature Condition Diagram, user can select effective feature combination and reduce human Error

System Requirement List describes the technical requirements or the regulations of the system

Name

&

S

| Description

1 4.1 E-Mobility Platform / ;-
fid 4.1.1 Electric Power Source /-

E-Mobility System (Varian

.

Bl 4211 External Charge / ;-
Bl 2.1.1.1.2 Slow Charge / -
4 gl 41.1.2 Fuel Cell Stack /-
4 Bl 41121 Capacity /- (C
Bl 411217 80kW /-
Bl 411202100 kW /-

4 Bl 41,22 Feature /-

Bl 41122 H2 Supply /- (Cus
Gl 4.1.1.2.22 FC temperature Con...
Bl 411,223 02 Supply /- (C
el

84 41.1.1.1 Boosting Charge / - (C

4.1.1.2.24 Cooling Centrol /-;..

[ )

2.2.5 H2 Tank Manageme...

E-Mohility Flatform

Electric Power Source

Charging function from external power

Rapid charging function through guick charging terminal{~380v)
Charging function from general household valtage terminals{220%~)
Fuel Cell Stack

The capacity of the fuel cell stack is expressed in kK, and when It is 60K, it is referred to as a large capacit

Fuel Cell Stack with 80kW capacity

Fuel Cell Stack with 100KW capacity

System Feature

Hydrogen supply function

Fuel cell temperature status check function
Oreyren flow and guantity measurement function
Coaoling cell stack function

Condition and |eak of hydrogen tank check function

7l 41.1.2.26 Battery Management... Battery status and voltage and current status measurement Function

y
e 4.

fil 4.1.2 High Voltage Battery /- (C

Bl 4.1.2.1 Small Capacity Battery / -

[ )

Bl 4.1.2.2 Medium Capacity Battery / --

.

Bl 41.2.3 Large Capacity Battery
Bl 4123060 kWh / <-
Fil 41.23.280 kWh /-

<E-M

fil 41.1.22.7FC Stack Protection ..
[ 1.2.2.8TQ Generation and R...
1.2.2.9 Power Distribution ...
.1.1.2.2.10 FC Menitaring / -;-.

Fuel Cell Stack protection from high temperature

Matar targue and reqenerative braking control Function

Pawer tistribution for high voltace

Cell Stack monitoring function

High “oltage Battery

Generally, Small Capacity Battery is used for fuel cell electric vehicle, and its capacity is around 1kWh.

Generally, Medium Capacity Battery is used for Hybrid electric vehicle, and the capacity is more than 1kwh.

Large Capacity Battery

1%t Grade of large cabacity battens. 60 KiWh means bower generation for hour in the battery cell
Large Capacity Battery is for long range distance driving. In general Electric Yehicle chaices these battery

obility Platform Feature List>

<Feature Condition Diagram>
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LEVEL | ID | Hielal...‘ ‘Tﬂt |Descript\on
20-3 [REQ 41534 4 B 4.1.2.2 System Structure
B21-4|Req a1550 B --- HW Structure The structure of FCEY system is divided into FC Stack part, Inveter and Converter part and hMotor?
Generation part as shown el
FC Aux Energy Management
Controller
FCStack || pe/nc DC/AC Potorf Differential
Converter Inverter Generator
>,
H; Batiery <+ DC/DC Converter
/ Stack
bl
Variant of FECYsystem can be expressed as follows, and the product line for each variant can be
mass produced a3 3 product.
A 22-3 | REQ_ 41535 4 B 4.1.2.3 System Feature
Ba3a|cFon 4 B 41.2.31H2 Supply
B245|croion B --- H2 Supply Target Pressure H2 Supply Target Pressure Calculation
Calculation
« H2 Supply acquires object information and sends it to the FCEY system as input
« H2 Tank is divided into “ariant according to Range, and the range and type to ranges are
different
« I general, Target Pressure is calculated by FCU for acknowledging exact pressure calculation
B2ss|crotone G -- H2 Supply Pressure H2 Supply Pressure Fluctuation Caontrol
Fluctuation Contrel
« H2 Supply Pressure Fluctuation Control can detect the fluctuation of H2 Tank
« Final Fluctuation Value determining control mode
5265 | Req 41563 B --- Current Calculation Current Calculation
« Current Calculation is the most accurate means to detect current in min/max range
« Current Calculation is divided into Mono camera and Stereo camera
« Detection angle and resolution vary depending on the variant
B275|croon B~ H2 Purge Control H2 Purge Contral

<System Requirement List>
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Logical Architecture Design

» Logical Architecture describes the abstracted e-mobility functions of the entire system

VECTOR >

» End-to-end design including the system to be developed and the functions of the cooperative control system

» Before technical implementation, define the system scope and role by using abstract functions and interfaces

© 2020. Vector Korea IT Inc. All rights reserved. Any distribution or copying is subject to prior written approval by Vector. V1.0 | 2020-10-15
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VECTOR >
Software Architecture Design

» Software Architecture defines system functions and interfaces at the technical implementation level
» Software components are instantiated and reused based on the types of E-platform library
» Each software component or composition is mapped to the ECU to be implemented
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E-Mobility Architecture Design with Traceability and Consistency VECTOR >
Hardware Architecture and Network Topology Design
» In hardware architecture, communication and hardwire connections between sensors, ECUs, and actuators are described

» Network topology describes high voltage power distribution lines, converters and batteries of E-Mobility system
» The connection between cooperative ECUs are describes on the topology to enable hardware End-to-End design

Fuelcell Control Unit
FoU

PCAN |
3‘9“
FCAN A

Il ccan

Stack Voltage Monitor

ET )

PCAN
-

(=]
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VECTOR
Communication Design

24

TR SW Design Sw/HW Communica AUTOSAR Signal Assignment
Data Signal .
or DBC k Manni R 9t_ Layout, Routing, to Frame(Message
. Mapping apping L] Export " . _ S
Import Hw Des|gn BUS Access % "Model View (-) 3 EREAT : O | o FCEV Network... | 't FCEV.System.. T3 H2 Supply =W E-MobilityL. | TS H2Supply | 5] E-Mability 5.
A 'owes Distribution Connection3 / -
K Power Distribution Connection ™4 / (@ [7 5 5 4 3 J2 [1 Jo |
Powss Distribution Connection5 / - (Powes Dt 7 5 5 7 3 ] 7
j: P ¢ kb
A 23 Witing Hamess Package / Hamess Package] 5 1 1 7] m 0 3
A v - (& FCEV System Communication, omi 1 b |
A # Communication Package.
[j A v BB Leyout Package /- € 7 7 o 0 I i) 7 6
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‘l A il 30 y. 1 b1 2 2% 25 24
A a 3
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ol
- E *Layout Package:Signal Definition Editor i3 i ﬂﬁﬁ%fﬁﬂxf@}#ﬁﬁgﬁr a5 o e o a0
PR ATEERELY ! 5 | [gell ot
[Viapping State Count - e o T e —————
UnMapped Signals 0 A ] FCEV System Diagnastics /- (Dizg 2
0 = 8 Mappi
. A v - [ Analys pouFcu & &2 G C] 5 58 5T
Signals never sent a d A FCEY Hazand Anyis . 7 . |2k Vb
Signals never received 1] 2 v e FCEY System A = v
Signals total 2] i
tea, ogaghdaquiactiring Unit
e pllY System Signal Bit Length| Base Type | Base Type Encoding [ Computation Method [[ Unit | Offset [Min [ Max [ Factor [Raw Initial Value | Physica
1%1 FadelnTiming_FadingMode 4 B, sInt4 E, Unkonwn (UMNKOWM)
= gﬁ{! FadeQutTiming_FadingMede 4 B, sIntd B, Unkonwn (UNKOWM)
141 Fading_ContrelCmdFront 4 E, sIntd E, Unkonwn (UNKOWN)
151 Fading_ContrelCmdRear 4 E, sInt4 E. Unkonwn (UNKOWN)
N — B i%Y FadingState_FrontFadingState 4 B sInt4 Mnkonwn (UNKOWN)  —
= - N (31 FadingState_RearFadingState 4 E sint4  [Double (EEE-DOUELE) -
o —n giﬁ | [N {7 OnOffOnDoorOpen Insidelig... 2 E sintz |Float IEEE-FLOAT)
r 0 "4 < 43} OpenClosed DoorStatus 1 & Bool Binary Coded Decimal (BCD) [
i) SDS_DD_State 1 B, Beol Signed Integer (SIGNED) -
. J E% *Layout Package:Signal Editor (Packaging and Routing) EX] E ®BE B M@mE | BrHimgEE=08
s’gnal ROUt'ng Signals | SPA | PDUs | PFA | Frames | Frame Tx | PDU Tx | SignalTx | Routing of 5Tx
= ;,'R‘! FadelnTiming_FadingMode [4] /-... [0] 1RO, rou [0] %Fadinglu‘lodef -0 (CAN Fram 3% - FadingMode . I:lJnj'FadeInTiming FadingM % ®Roof /-0 (R
D H
o 3 rath Creat’on I:J“NFadlngl\-"k:!de E| I:lJnj'FadeInTlmlng Fadingh ® ®Body /-0 (R
— El i3} FadeOutTiming_FadingMode [4] /... [1] IPOL . roul [0] %Fadinglu‘lodef -0 (CAN Fram 3 'FadingMode  [&] ... I:lJnj'Fade(}utTlmlng Fadi % ®Body /-0 (R]
- | & FadingMode [ ... I:lJnj'Fade(}utTlmlng Fadi ® #Roof /-0 (R
A = ;,'R‘! Fading_ControlCmdFront [4] /-0 [0] 1RO, rou [0] %Fading(:ontlolf S0 (CAMNF B - FadingControl E| l] Fading_ControlCmdFron ® ®Body / -0 (R]
[T & FadingControl  [f] ... I:lJnj'Fadlng ControlCmdFron ® ®Roof /-0 (R
(3 - - - . - . [ - . _ o= [ ) [
N . -
e E5P:System Signal Mapping Editor (ECU Based) &2 | =% OE D ﬂﬂ =) ‘ P L
s ECU =] [ Mapped SW Component | [ Port =] [ Dats Element =] [ System Signal Mapping =] [ Signal / Signal Group | [ Transmittable Signal ~|
: nason| ] B &4 Esp [ FrontLeft > FLPPVehicleSpeed:WheelSpeed 5] WheelSpeed 4 COM:System Signal Mapping {7 WheelSpeed FLPPVehicleSpeed |} WheelSpeed_FLPPVehicleSpeed
T R e [ RearLeft 1> RLPPVehicleSpeed: WheelSpeed {5l WheelSpeed 4= COM:System Signal Mappingd?  [3WheelSpeed RLPPVehicleSpeed (31 WheelSpeed RLPPVehicleSpeed
[ FrontRight > FRPPVehicleSpeed:WheelSpeed 5] WheelSpeed 4b COM:System Signal Mappingd5  [ZWheelSpeed FRPPVehicleSpeed /G4 WheelSpeed FRPPVehicleSpeed
@ RearRight > RFPPVehicleSpeed:WheelSpeed 5] WheelSpeed 4b COM:System Signal Mappingd8  [ZWheelSpeed RRPPVehicleSpeed (G WheelSpeed RRPPVehicleSpeed
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Architecture Variant Design

» Customer feature selection enables deployment from E-Mobility Platform to each EV, HEV, and FCEV System Product Line
» Corresponding artifacts mapped to the selected feature can be activated or deactivated through variant activation

» This can be applied not only to the system but also to the entire vehicle, and the engineer in charge of each vehicle
system can continue the detailed design within the deployed product line

E-Mobility Type / -;- (Equipment Ternplate] - /Variant Package/Product Line Management/1. E-Mobility Platform Product Line/20_E-Mobility "
I...| Set/Customer Feature « =] | EV Vehicle/ ;- + | | HEV Vehicle / - «f| | FCEV Vehicle/ -;-
4 T54.1 E-Moability Platform / -:-

4 [14.1.1 Electric Power Source /-

2124.1.1.1 External Charge / -:-
4141111 Boosting Charge / -:-
14.1.1.1.2 Slow Charge / -~
1.2 Fuel Cell Stack / -;-
204,112, Capacity /-
121180 kW /-
1212100 kW /-:-
1.2.2 Feature / -:-
41.1.2.2.1 H2 Supply / -:-
.1.2.2.2 FC temperature Control / -;-
1.2.2.3 02 Supply / ;-
%14.1.1.2.2.4 Cooling Control / -:-
%14.1.1.2.2.5 H2 Tank Management / ;-
#14.1.1.2.2.6 Battery Management / -;-
%14.1.1.2.2,7 FC Stack Protection / -:-
%14.1.1.2.2.8 TQ Generation and Regenerati..
#14.1.1.2.2.9 Power Distribution / -:-
f14.1.1.2.2.10 FC Monitoring / -:-
4 5414.1.2 High Voltage Battery /-
£214.1.2.1 Small Capacity Battery / ;-
£414.1.2.2 Medium Capacity Battery / -:-
4 Blla123 Large Capacity Battery / -;-
5141231 60 kWh / -:-
Bla1.23.280 kWh /-:-
4 51413 Driveline / -:-
4 514131 E-Motor Driveline / -
2141311 Front Motor / -~
£414.1.3.1.2 Rear Mator / -;-
£414.1.3.2 Combustion Engine / -:-
£414.1.3.2.1 Diesel Engine /-
£414.1.3.2.2 Gasoline Engine / ;-

v Swees
Tt
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RNt

E-Mobility Platform

Brake System

ADAS System
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e
F
@
e
F
@
e
F
@
e
F
@
e
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@
e
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@

E-Mobility Type

FCEV Vehicle
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Feature
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Activate and deactivate artifacts
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E-Mobility Architecture Design with Traceability and Consistency

PREEvision Tool Demo

VECTOR >

[P PREEvision Architect,CP,3T, Admin, APIVS.5 S5P1 - PV951_BestPracticeEMobilityModel_200603 (E-\Local_DB\05 General Introduction with Tutorial\E-Mobility Demo\PV351_BestPracticeEMobilityModel_200609.eea - (]
File Edit Search Administration Window Help
Wigl d-Dricdio-BHL-iF G- R [Quick Access] | @8 0 v 0 |
i "Model View () 0 ‘Eeam'@-‘%lﬂi&?-”ﬂ; =0
A| v [ 20_E-Mobility Best Practice Model / - (Product Line Package) || B E-Mobility System::E-Mobility Platform C [ E-Mobility System:E-Mobility System Requirement 5% | "§ E-Mobility System:FCEV Sytstem Requirement |
| £ il i = (Produc f—] v = I = . A - gy F " S
7 g;':‘m":f:!'""“""';:::;‘:j“"j" o B - WXY G E BBk W XYt EE D@ bl (B Q
: o e + Line Package) _ B R ) | Ml Bl et 2R e 2l HIRSTRSHE S
AN X z.vorcis';yssyy:::mdummn:/- o Name | Descrption = i | B | Desciption i
Al > ~# & 22EV Product Line/ - 4 8 4.1.1.1.2 Slow Charge / -;- Charging function from general household voltage & H2 Purge Control - CF_01_001/ -;- H2 Purge Control
K » %7K 2.3 HEV Product Line / =- 5 \ 4 il 41.1.2 Fuel Cell Stack / -:- Fuel Cell Stack & Condensate Drain Control - CF_01.002/-- Condensate Drain Control
Al v -+ E& 3. E-Mobility Vehicle Product Line / - (Product Line Package) \ 4 fll 41.1.2.1 Capacity /- The capacity of the fuel cell stack is expressed in &4 valve Actuation - REQ 41563 / ;- Valve Actuation
A > % X 3.1 NX3 FCEV Product Line / - (Product Ling) il 411210 80kW /- Fuel Cell Stack with 80KW capacity &4 Heater Actuation - CF_01_001/ -;- H2 Supply Target Pressure
A; > - Z8 3.2EB1EV Product Line/ -;- (Pro Line) Bl 411212100kW /- Fuel Cell Stack with 100K capacity Definition (must)28 - REQ_41562 / -;- Suppling H2 represents the physical
A > ’& 3.3 QN8 HEV Product Line / -;- (Product Ling) 4 Gl 41122F Lo Systemn Featureg v 4 Bl 4123200 Sunnbh CE0D /.. 02 Sunnhe
| == (Produc €
i ;[..&%t?%a’;‘/“““’ﬂ;"" o= {Broduct Line) =4 E-Mobility Logical Architecture (150%) "FCEVW LogicalArchitecture (120%) 52 | 2 FCEV_System_Software 57 |
> vkskul (vkskul) / -i- | Resource)] R —— =T - N = w 1 3 o
> Wi Temporarily added to scope 3 R 9 25% g"l rES wlw M I e | 88 ol c?"’l =] :ﬂ!l & | %—C R S 1e% g | ; " H 10% 10, 'f_|| o o of | %R o n‘-ng = l ﬁ’bl
A i VNAHT S = % LN
L < > < A4
‘Surch‘., Q | E{ alq alq
] E-Mobility System 57 | =B
B @ G [33% E‘I 7 i 2 TR %e k28 | %ok F ||| -
EM @ NAHKLIR = [a|e
> T
A4
v
‘ < > v
1 s —
‘.m *Property Vi... [ Frame Layou... 72 | 48 E/E Model O...| 1= Project and s...| @ Information.. | ] VM Templat... | = [ ﬁ:vmomnmtopobgy 22 |8y FCEV Network Topology | 2 FCEV| Cl=]
o e cOEOED RS~ Q Qo |7 8 I;r[mw [ EERSEEEARETAY
e - 7 6 5 4 3 2 1 0 ad - ER g
> | [l | | | | | | | H VAW LE = e ce|a|®
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Report Generation

Requirement Specification

VECTOR >

» PREEvision supports an integrated requirements-engineering and management

» This allows a bidirectional traceability starting from requirements, going over design artifacts and up

to test data

» Users can apply the company's own document template

Model-based Requirements Engineering

Requirements Analysis

Mappin
Customer Feature M

lLink

Mappin
SW Requirement M

Mapping

HW Requirement —
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Logical Architecture
Artifact

lMapping

SW Artifact

lMapping

HW Artifact

Requirements Specification

Vehicle Architecture
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System Specification
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ECU Specification
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Report Generation

Video Tutorial

VECTOR >

[P PREEvision Architect,CP, 3T, Admin, API V3.5 SP1 & X
File Edit Search Administration Window Help
W@ @-S-icdie - HMI-F-ic-D- K [k Acces] | @) <o~ < - |
& i TeaArco S RAEY -0 =)
-Mobility Best Practice Model / -~ | Product Line Package)
Al 5> %X 1.E-Mobility Platform Product Line / ~;- (Product Line)
A > A 2. E-Mobility System Product Line / ~;- (Product Line Package)
A[ > - @ 3. E-Mobility Vehicle Product Line / - (Product Line Package)
Al 5 - [El Administration / ;0
EI vkskul / -;- (
> i' Temporanly added to scope
[Search... Qd o [m
§5) *scratchpa... 57 | BB Favorites| = Arifact Pic.. | -2 Set Conten...| 4 Search| 5= Outiine| = [ | [ Property View 52 | 48 E/E Model Online Check 123 Project and Scope View| @ Information View | DAV~ G - |BO-a~03(' (FR|®=0O
]| B 5@ o4 5 7| mE/EModel b 7 Design Model » [ 20_E-Mobility Best Practice Model b
- 4Z] vhskul / - | Property Pages General
8 EE 3 20 _E-Mobility Best Practice Model / -;- (Product Line Package) * 5/26/20 11:00 AM  vkskul & 6/3/20 1:45PM  wkskul
v A Characteristics | ~
Scnoal Name:A [20_E-Mobility Best Practice Model |
Definition Sets ‘
Virtual Packages Proguct Line Package Type  |-not set- v|[=] %] [
> Relati | M ‘gg
.2 Mappings
> Variant Manag
> Safety
> Change Manag
| > Project Manags
| » Checks v v
Yo —

Element selected (3 direct child artifacts) ‘

& Scope:E-Mobility A | Noactivevariant ~ [JSOIOMISIST0M |
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Summary

Efficient and reliable product derivation

Traceability

» Using the model-based design tool, it .
is possible to develop the E-Mobility Real-time

system from requirements to test Collaboration

» The product lineup can be extended in
an efficient way by reusing the
platform

E-Mobility
Development in
PREEvision

o e o0

P i o

» Itis possible to collaborate in real
time with the developer of the
cooperative control system based on

the database server Model based

System

» Change management and version Engineering

control for all data sets can be
performed using assets

Variant
Management

» Since full traceability and consistency
can be secured, a reliable and robust
system can be designed
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VECTOR >

PREEvision — This is Model-Based E/E Engineering

WWW.vector.com/preevision
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