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Néhany év tindoklés utan meglehetosen
elhalvanyult az elekiromos autok imdzsa José
Avila, a Continental hajtaslanc uzletagat iranyito
igazgatdsagi tagja szerint.

Az imazs-csapdabal a kiutat a hibrid
technologia, vagyis a modern belséégésu
motorok és a villanymotorok kombinacidjanak
alkalmazasaban latja a Continental
szakembere.

"Az elekiromos mobilitas elterjedését a 48 voltos
technologiat alkalmazé hibrid megoldasokkal
lehet legjobban elosegiteni” - vélekedett.

Datum: 2016.12.01-02.



ﬂ! SZE&%ENYI Hibrid és elekiromos jarmiUvek alakulasanak
=m EGYETEM szama Eurépdban

¥ More than 500,000 electric vehicles on Europe’s roads
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A magyarorszdgi elektromos személygépkocsik ssdmanak forgatokdnyvei
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* A PwC hivatalos regisziraciok szamara alapozott eldrejelzése

Datum: 2016.12.01-02.
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Datum: 2016.12.01-02.
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Mentés

S —.

Kornyezet
Vizsgalatok

AVAS | Approaching Vehicle | ElGiras a motorzaj imitalasara a
Audible System tulsagosan csendes jarmiivekre
n‘ ‘ Datum: 2016.12.01-02.
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n Datum: 2016.12.01-02.
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BelsGégésii rnotor ¥ Lerakereh e e Elektromos
(1,5 | benzines) motor

Forras: http://www.mercedes-benz.com/en/
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menedzsment

— Kapacitas
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2 Generator Konverter
motor motor

n Datum: 2016.12.01-02.



ﬂ! SZECHENYI A megndvelt hatétavu (Range
= EGYETEM extended) hibrid-hajtds energiaforrasa

Aramtermeld
aggregator

n Datum: 2016.12.01-02.
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Oldalankénti
motorvezérlok

Oldalankénti
elektromos motor

H‘ ‘ D&tum: 2016.12.01-02.




[INSZECHENYI Az Opel Ampera kézponti villamos
=m EGYETEM motoros hajtaslanca

Belsoégésl motor + generator =

. & E Lithium-ion akkumulator
aramtermeld aggregat

Elektromos motor (hajtas)

n Datum: 2016.12.01-02.



[INSZECHENYI  Mercedes BlueZERO E-CELL koncepcié
=m EGYETEM kozponti vilamos hajtassal

Teljesitmény
eloszto

Teljesitmény
elektronika

Elektromos N | Magas fesziiltség(i
motor . akkumulator csomag

Datum: 2016.12.01-02.



ﬂ! SZECHENYI Parhuzamos hibrid hajtdas
o=m EGYETEM blokkvazlata

Akkumlator - Flektromos
- Konverter —.
menedzsment motor

| BelsGégési
motor

Pl.: Honda tobb modellje, az: Insight, a Civic, az Accord.

n Datum: 2016.12.01-02.



[INSZECHENYI A BMW Active-Hybrid 7 hajtésldnca a

VLN 4 V4

= EGYETEM  nagy teljesitményU belsoégési motorral

1. Magas hatasfoku BMW V8-as
benzinmotor (330kW/B50Nm) magas
precizitasi befecskendezéssel és
ikerturbéval

Elektromos motor (15kW/210Nm)

8 sebességes automata valtd

Nagy fesziitségl elektronika (120V)
Nagyfesziltségl kabel az
akkumiatorokhoz

DE LN

Datum: 2016.12.01-02.



ﬂ‘ SZECHENYI A BMW Active-Hybrid 7 hidrodinamikus
N\ ISTVAN ’ -y ;s s .
= EGYETEM nyomatekvaltoval egybeepitett villamos

motorja

1. Elektromos motor (15kW/210Nm)

2. Hidrodinamikus nyomatékvaltéd athidalo
tengelykapcsoléval

. 8 sebességes automata valto

n Datum: 2016.12.01-02.



[INSZECHENYI Megosztott soros-parhuzamos
=m EGYETEM hibridhajtas

- Akkumlator = Elektromos
Generator — = Konverter —

menedzsment motor
BelsGégésii H

motor

n Datum: 2016.12.01-02.
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=m EGYETEM motor, villanymotor, generator
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(1,5 | benzines) motor

Datum: 2016.12.01-02.
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a=m EGYETEM motor hajtasldnc egysége

Generator

Elektromos motor

Datum: 2016.12.01-02.
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Datum:
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[INSZECHENYI EMC / EMI — megfeleldségek

== EGYETEM (elektromagneses kompatibilitas és immunitas)
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Source \ \ Victim
)77
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L ]
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Forras: http://uni.sze.hu/rf

E Datum: 2016.12.01-02.
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A Mobile Electric Vehicle Recharge and Rescue Truck
can be configured to meet your needs.

Location:

Indianapolis, IN

Segment

Plug-in electric vehicles

Problem:

“Range anxiety"—out of battery

power and no place to plug in

Solution:

Mobile EV Recharge and

Rescue Truck

Results:

+ All levels of charging

* Supports Eaton’s DC Quick Charger

* Fully self-contained

* Uses less than a gallon of diesel
fuel to charge a single vehicle

* No infrastructure required

+ Can be configured to meet
your needs

Contact Information

For more information on the Electric Vehicle
Recharge and Rescue Truck solution,
contact Real Power® at 1-877-670-REAL

Mobile Electric Vehicle
Recharge and Rescue Truck

A case study and proof of concept

Challenge

The new Plug-in Electric Vehicles
(PEV) have arrived and their range
should be more than sufficient
for the average driver. However,
the PEV driver may still have
“range anxiety " about commut-
ing further distances. In addition
to addressing those concerms,
the new PEV driver will also want
to test out the limits of their new
vehicle, which could leave them
in an uncomfortable spot=——out

of battery power and no place

to plug in.

Solution

Real Power (a division of Contour
Hardening Inc. and supplier of
Real Power—a fully integrated
AC power generation system

i | ly for your

(1-877-670-7325) ox it
orvist their website www.realacpowsr.com
for more information.

For more information on Electic Vehicle
Charging Equipment, visit

truck) and Eaton Corporation (a
leading power management com-
pany and supplier of the Pow-R-
Station™ electric vehicle charging

com/plugin, call 1-855-ETN-EVSE
(1-855-386-3873) o call your local Eaton
sales office.

stations} to develop
the first proof-of-concept Mobile
EV Recharge and Rescue Truck.

F.T-N

Datum: 2016.12.01-02.

Level 3

Capable of charging EVs in
approximately 15-20 minutes
to 85 percent capacity.

Results

The Real Power Mobile £
Vehicle Recharge and Re!
Truck offers all levels of ¢
ing from basic Level 1 (1
power), to Level 2 240\
power) and Level 3 (DC ¢
charging) anywhere a tru
travel. The output of the (
vehicle generator is rated
60 kW 208V three-phase
making it easy to suppor
Eaton’s DC Quick Charge
system is fully self-conta
and uses Contour Harder
Inc’s patented Real Powe
generator technology anc
less than a gallon of dies
to charge a single vehicle
infrastructure is required;
park the truck and start ¢
electric vehicles!

Customized

The concept vehicle is shown above. Production vehicles can be
customized to fit your needs.

Forras:

Eaton Corporation

Elactrical Sacior

1111 Superior A

Clovaiard, 0H 44114

Uritod States

ETH-CARIE (8773562773
Eabor.com

& 201 Eaton Corporabon
AJl Faghts. Resarved

Prinkesd n USA Chassis
?;:,“;?" Mo CECEVDORATE [BCES The EV chargers are powered by a patented Real Power chassis-integrated

generator system driven by the truck’s engine and transmission.
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Manufacturer/Model/
Engine-Transmission Designation

Fesziltségek

Vehicle Type

Battery
Size

Battery Type

Honda Civic Hybrid 4 cyl Compact Car 158V Ni-MH
Honda Insight 4 cyl, Auto(AV-57) Compact Car 101V Ni-MH
Honda Insight 4 cyl, Auto(VGR) Compact Car 101V Ni-MH
Lexus GS 450h 6 cyl Compact Car 288V Ni-MH
Lexus HS 250h 4 cyl Compact Car 245V Ni-MH
Chevrolet Malibu Hybrid 4 cyl MidSize Car 36V Ni-MH
. @@Fusion Hybrid FWD 4 cyl MidSize Car 275V Ni-MH
" N&tilan Hybrid FWD 4 cyl MidSize Car 275V Ni-MH
Nissan § < xid 4 eyl MidSize Car 245V Ni-MH
Toyota  a. ¥ h, cyl MidSize Car 245V Ni-MH
| To us r-yl (2001 - 2003) MidSize Car 274V Ni-MH
" _a Prius 4 cyl (2004 - 2010) MidSize Car 202V Ni-MH
Eercedes-Benz S400 Hybrid 6 cyl Large Car 126V Li-lon
~adillac Escalade Hybrid 2WD 8 cyl Sport Utility Vehicle 2WD 300V Ni-MH
Chevrolet Tahoe Hybrid 2WD 8 cyl Sport Utility Vehicle 2WD 300V Ni-MH
Ford Escape Hybrid FWD 4 cyl Sport Utility Vehicle 2WD 330V Ni-MH
GMC Yukon 1500 Hybrid 2WD 8 cyl Sport Utility Vehicle 2WD 300V Ni-MH
Lexus RX 450h 6 cyl Sport Utility Vehicle 2WD 300V Ni-MH
Mazda Tribute Hybrid 2WD 4 cyl Sport Utility Vehicle 2WD 330V Ni-MH
Mercury Mariner Hybrid FWD 4 cyl Sport Utility Vehicle 2WD 330V Ni-MH
Saturn Vue Hybrid 4 cyl Sport Utility Vehicle 2WD 36V Ni-MH
BMW Active Hybrid X6 8 cyl Sport Utility Vehicle 4WD 312v Ni-MH
Chevrolet Tahoe Hybrid 4WD 8 cyl Sport Utility Vehicle 4WD 300V Ni-MH
Ford Escape Hybrid 4WD 4 cyl Sport Utility Vehicle 4WD 330V Ni-MH
GMC Yukon 1500 Hybrid 4WD 8 cyl Sport Utility Vehicle 4WD 300V Ni-MH
Lexus RX 450h AWD 6 cyl Sport Utility Vehicle 4WD 300V Ni-MH
Mazda Tribute Hybrid 4WD 4 cyl Sport Utility Vehicle 4WD 330V Ni-MH
Mercury Mariner Hybrid 4WD 4 cyl Sport Utility Vehicle 4WD 330V Ni-MH
Toyota Highlander Hybrid 4WD 6 cyl Sport Utility Vehicle 4WD 300V Ni-MH
Chevrolet Silverado 15 Hybrid 2WD 8 cyl Standard Pickup Truck 2WD 300V Ni-MH
GMC Sierra 15 Hybrid 2WD 8 cyl Standard Pickup Truck 2WD 300V Ni-MH

, The Fire Protection Research Foundation Chevrolet Silverado 15 Hybrid 4WD 8 cyl Standard Pickup Truck 4WD 300V Ni-MH
Forras: One Batterymarch Park GMC Sierra 15 Hybrid 4WD 8 cyl Standard Pickup Truck 4WD 300V Ni-MH

Quincy, MA, USA 02162-7471

Email: foundation@nfpa.org )2
http:/ fenww nfpa org/foundation




N\ SZECHENYI Nagyfesziiltségre figyelmeztetd

=m EGYETEM szinek és jelolések
Az aramiitésnél lényeges szerepe van:
* a3z dram nagysaganak * az emberi test impedancidjanak
e az aram behatas idejének * nedvességnek
* Qaz aramvaltozas gyorsasaganak e aramujanak a nyomvonala a testben
* frekvencia és aramnem jellegének * atest fizikai allapota
* feszlltség nagysaga * lelki allapotunk

Never touch, cut or open any *_<h voltage power cable or high voltage
components.

| BNE = &

electronic drive systm f Toyota “Prius” Honda “Insight” battery system

m Datum: 2016.12.01-02.
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Elettani kockazatok

Table 3-1: Estimated Effect of 60 Hz AC Current on Humans'***%
Milliamperes Observable Effect
15K/20K* Common fuse or circuit breaker opens
1000 Current used by a 100-watt light bulb
900 Severe burns
300 Breathing stops
100 Heart stops beating (ventricular fibrillation threshold)
30 Suffocation possible
20 Muscle contraction (paralysis of respiratory muscles)
16 Maximum current an average man can release “grasp”
5 GFCI will trip
2 Mild shock
1 Threshold of sensation (barely perceptible)

Szivkamra lebegés

\Elengedési hatar

Erzet kiiszob
/

*Note: 15 to 20 Amps (15,000 to 20,000 Milliamperes) is current required to open a

common residential fuse or circuit breaker.

Reaction of Human Body to Electric Current

Shock Hazard Levels

AC Currentin AC Current in

Effect of Current Amps-Men Amps-Women
Perception threshold (tingling sensation) 0.0010 0.0007
Slight shock—not painful (no loss of muscle control)  0.0018 0.0012
Shock- painful (no loss of muscle control) 0.0090 0.0060
Shock-severe (muscle control loss, breathing 0.0230 0.0150
difficulty—onset of “let-go” threshold
Possible ventricular fibrillation (3-second shock) 0.1000 0.1000
Possible ventricular fibrillation (1-second shock) 0.2000 0.2000
Heart muscle activity ceases 0.5000 0.5000
Tissue and organs burn 1.5000 1.5000

Figure 3-11: Human Body Reaction to Shock Hazards™’

The Fire Protection Research Foundation

One Batterymarch Park
Quincy, MA, USA 02169-7471

Email: foundation@nfpa.org

http://veww.nfpa.org/foundation
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Figure 2-5: NiMH Liquid Cooled EV Battery Module
(Photo courtesy of NREL Photographic Information Exchange)

igure 2-6: Lithium lon Ai‘r Cooled EV Battery Module

Forrdg: e Frotection Research Foundation (Photo courtesy of NREL Photographic Information Exchange)

One Batterymarch Park
Quincy, MA, USA 02162-7471
Email: foundation@nfpa.or; )2
http:/ fenww nfpa org/foundation
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@ Note

When working on high-voltage components
observe the instructions in the "High-voltage
systems" chapter (pages 116-118).

A Risk of explosion!

Risk of explosion from escaping hydrogen.
Hydrogen does not burn visibly!

If malfunctions occur in the hydrogen system, you
will be alerted by the hydrogen alarm. This is done
by means of

* acoustic warnings

* messages in the multifunction display

= lighting of the red "hydrogen alarm and tank
system" warning lamp [Hz ] in the instrument
cluster

« automatic activation of the hazard warning
system when fueling

To avoid an explosion of the escaping hydrogen,

observe the following instructions:

* Deactivate the hydrogen circuit.

» Keep all ignition sources away from the
vehicle.

« Do not move the vehicle into enclosed
spaces, e.g. into a garage or a tunnel.

* Avoid cutting or deforming the bodywork

with rescue equipment in the vicinity of lines

and components carrying hydrogen!

Datum: 2016.12.01-02.

Hidrogén

m Note

Before commencing any rescue action, make Forras: http://www.mercedes-benz.com/en/

sure that the high-voltage and fuel systems

are deactivated.
| A

High-voltage warning label

Hydrogen
Wasserstoff

Hydrogen warning label
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BMW 700 bar

30 Datum: 2016.12.01-02.



1N SZECHENYI Fokozott tizveszély

= EGYETEM
Enci . | ] 85%
ngine area, running T67%
gear or wheel area U 170%
Q
Unclassified vehicle 45/-E
area 13%
(=}
Operator or 9
passenger area A 55%
. % O Mechanical failure (144,500 fires)
Fuel tank or fuel line g
8% 0O Electrical failure (67,800 fires)
. V.
Exterior or exposed 2“ = B Intentional (23,200 fires)
surface of vehicle 7%
@ Collision or overturn (8,100 fires)
The Fire Protection Research Foundation o
One Batterymarch Park
Quincy, MA, USA 02169-7471 Cargo or trunk area % b
Email: foundation@nfpa.org
http:/ ferww nfpa orgfoundation
0% 10% 20% 30% 40% S50% 60% 70% 80% 90%
Mechanical failure or malfunction w 50%

“Area of Origin in Vehicle Fires, by Fire Causal Factor''®

Electrical failure or malfunction F 24%
Misuse of material or product E :/06%
. 0 M Fires
intentional L @ Civilian deaths

Collision or overturn 242 157%

The Fire Protection Research Foundation

0% 10% 20% 30% 40% 50% 60% Forras: One Batterymarch Park

Quincy, MA, USA 02163-7471

Email: foundation@nfpa.org
http:/fwww.nfpa.org/foundation

Figure 3-15: Highway Vehicle Fires and Deaths by Fire Causal Factor™’

n Datum: 2016.12.01-02.



ﬂ! SZECHENYI A jarmure és izemeltetésére
= EGYETEM vonatkozd szabvanyok

Table 3-2: Summary of Technical Codes and Standards Addressing Design of EVs and HEVs

124

Document # \ Document Title/Section
IEC 61851-1 Electric Vehicle Conductive Charging System — Part 1: General Requirements
Electric Vehicle Conductive Charging System — Part 21: Electric Vehicle Requirements for Conductive
IEC 61851-21 .
Connection to an ac/dc Supply
IEC 61851-22 Electric Vehicle Conductive Charging System — Part 22: Electric Vehicle Charging Station
ISO/FDIS 6469-1 | Electrically propelled road vehicles - Safety specification - Part 1 On-board Rechargeable Energy
2009(E) Storage System (RESS)
ISO/FDIS 6469-2 | Electrically propelled road vehicles - Safety specification - Part 2 Vehicle Operational Safety Means
2009(E) and Protection against Failures

ISO/CD 6469-3.3

Electrically propelled road vehicles - Safety specification - Part 3 Protection of Persons Against Electric
Shock

ISO/CD 12405-1

Electrically propelled road vehicles - Test specification for lithium-ion traction battery packs and
systems - Part 1 High Power Applications

Hybrid-electric road vehicles - Exhaust emissions and fuel consumption measurements - Part 2

ISO/WD 23274-2 Externally Chargeable Vehicles
NFPA 70 National Electrical Code (NEC), Article 625, Electric Vehicle Charging System Equipment
NFPA 70 National Electrical Code (NEC), Article 626, Electrified Truck Parking Spaces
SAE J-1634 Electric Veehicle Energy Consumption and Range Test
FO rra's: The Fire Por:;eac;::-:rs::;c:;iu ndation
Quin:.:\f', A, Uiritnﬂi‘!‘:;ﬁg:::l
Datum: 2016.12.01-02. o v fen o ountaton
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Forras:

The F

ire Protection Research Foundation
One Batterymarch Park

Cuimcy, MA, USA 02169-7471

Email: foundation@nfpa.org

http:f fwwe nfpa_org/foundation

Datum: 2016.12.01-0:

Recommended Practice for Measuring the Exhaust Emissions and Fuel Economy of Hybrid-Electric

SAEJ-1711 Vehicles

SAE J-1715 Hybrid Electric Vehicle (HEV) and Electric Vehicle (EV) Terminology

SAE J-1766 Recommended Practice for Electric and Hybrid Electric Vehicle Battery Systems Crash Integrity
Testing

SAE J-1772 SAE Electric Vehicle Conductive Charge Coupler

SAE J-1773 SAE Electric Vehicle Inductively-Coupled Charging

SAE J-1797 Recommended Practice for Packaging of Electric Vehicle Battery Modules

SAE J-1798 Recommended Practice for Performance Rating of Electric Vehicle Battery Modules

SAE J-1850 Class B Data Communications Network Interface

SAE J-2288 Life Cycle Testing of Electric Vehicle Battery Modules

SAE J-2289 Electric-Drive Battery Pack System, Functional Guidelines

SAE J-2293 Part 1

Energy Transfer System for EV Part 1, Functional Requirements and System Architecture

SAE J-2293 Part 2

Energy Transfer System for EV Part 2, Communications Requirements and Network Architecture

SAE J-2344 Guidelines for Electric Vehicle Safety

SAE J-2380 Vibration Testing of Electric Vehicle Batteries

SAE J-2464 Electric and Hybrid Electric Vehicle Rechargeable Energy Storage System (RESS) Safety and Abuse
Testing
Recommended Practice for Measuring Fuel Economy and Emissions of Hybrid-Electric and

SAE J-2711 ., .
Conventional Heavy Duty Vehicles

SAE J-2758 Determination of the Maximum Available Power from a Rechargeable Energy Storage System on a

Hybrid Electric Vehicle

SAE J-2836 Part 1

Use Cases for Communications between Plug-in Vehicles and the Utility Grid

SAE J-2836 Part 2

Use Cases for Communications between Plug-In Vehicles and the Supply Equipment (EVSE)

SAE J-2836 part 3

Use Cases for Communications between Plug-In Vehicles and the Utility grid for Reverse Flow

SAE J-2841

Utility Factor Definitions for Plug-In Hybrid Electric Vehicles Using 2001 U.S. DOT National Household
Travel Survey Data

SAE )-2847 Part 1

Communications between Plug-in Vehicles and the Utility Grid

SAE J-2847 Part 2

Communication between Plug-in Vehicles and the Supply Equipment (EVSE)

SAE J-2847 Part 3

Communication between Plug-in Vehicles and the Utility Grid for Reverse Power Flow

SAE J-2889

Measurement of Minimum Sound Levels of Passenger Vehicles

SAE J-2894 Part 1

Power Quality Requirements for Plug-In Vehicle Chargers - Requirements

SAE J-2894 Part 2

Power Quality Requirements for Plug-in Vehicle Chargers - Test Methods

SAE J-2907

Power Rating Method for Automaotive Electric Propulsion Motor and Power Electronics Sub-System

SAE J-2908

Power Rating Method for Hybrid-Electric and Battery Electric Vehicle Propulsion
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. The Fire Protection Research Foundation
FO rras: One Batterymarch Park
Quincy, MA, USA 02162-7471

Email: foundation@nfpa.org )2
«f/ fwrww nfpa.org/foundation 2




PROPOSED PROCEDURE FOR ELECTRIC VEHICLES

CAUTION: THIS IS A DRAFT PROCEDURE AND SHOULD
MOT BE USED IN REAL CRASHES

Sy '=a Mentési terv

I]! SZE%S(T:\%ENYI .
o EGYETEM e

@ Evacuate ——= "‘m"""";,ﬂd
. Yes

Seek
assistance
from vehicle
manufaciurer

Forras: http://www.mercedes-benz.com/en/

E Datum: 2016.12.01-02.
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E-VAN
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A villamos motor

Intermotor Kft. és Széchenyi Egyetem ko6zos fejlesztése

2 db dllandd magneses 3 fdzisU szinkron motor
Uzemi feszUltség 400 V,

Uzemi teljesitmény 30 kW
Legnagyobb fordulatszam 1500 f/p

r
3

[
N
38|

Datum: 2016.12.01-02.
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V 4 V 4
Tapegyseg
« 8db 50V feszUltségU cserélhetd modul Li ion akkumulatorokbdl
« 400V, 40 Ah
« AjarmuU vazdaban kialakitott fiokos rendszer

« Automatikus csatlakozo rendszer
« Toltéskiegyenlités celldnként és BMS modulonként

— -
——— - Madaden T AT TN

E Datum: 2016.12.01-02.
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A meghaijto elekironika

AMC E Kft. fejlesztés '

« 2 db szinuszos kimenetU 3
fazisu DC/AC Inverter

« Uzemi feszUltség 400 V,
« Legnagyobb dram 100 A

Datum: 2016.12.01-02.
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DIZEL — ELEKTROMOS
HIBRID JARMU

Vigyézatl High voltage
A jarm( 12 V-os és 400 V-os rendszerrel is
ellatva, a 400 V-os vezetékek narancssarga

burkolattal rendelkeznek! -

E-VAN A MENTES SORAN:

V 4
MENTES| TE RV 1. ARAMTALANITO KAPCSOLOT KIOLDANI, BENYOMNI!
. JARMUVET STABILIZALNI KELL!
3. MAGAS FESZULTSEGU KABELEK (NARANCSSARGA) AZONOSITASA,

SERULES ESETEN MAGAS FESZULTSEGRE SZIGETELT KESZTYUVEL A
JARMUVEL VALO ERINTKEZEST MEGSZUNTETNI!
GYUITASKAPCSOLOT ,,0” ALLASBA FORGATNI!
5. AZ AKKUMLATOROKAT (SARGA , 50 V/EGYSEG, 4+4 EGYSEG)

A JARMU MINDKET OLDALAROL EL KELL TAVOLITANI!
6. AZUTASFULKE KORNYEZETEBEN, ILL. A MENTESI-VAGASI

HELYEKEN NINCS NAGY FESZULTSEGU VEZETEK.
7. A TOVABBI MENTESI LEPESEKET DIZEL MEGHAJTASU JARMUNEK

MEGFELELOEN KELL ELVEGEZNI!

- !! 50 V-os sarga

Y = akkumlator |

=




[INSZECHENYI Mercedes-Benz — mentési tervek
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Guidelines for Rescue Services
Passenger Cars

Mercedes-Benz + AMG + McLaren * Maybach * smart

, N = =) (=)= Y\ ©
Oldalszam:
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Overview of hybrid components in S 400 HYBRID (model 221.09)

Hybrid concept

High-voltage battery module

The high-voltage battery module is located on the
firewall on the right in the engine compartment.

1 LV connector
2 HV connector

A100 High-voltage battery module

II] Note

When working on high-voltage components observe
the instructions in the "High-voltage systems"
chapter (pages 116-118).

POO.00=4444-00
1 High-voltage battery module 7 Electric vacuum pump
2 DC/DC converter module 8 Electric refrigerant compressor
3 Power electronics module 9 Low-temperature cooler
4 Electric motor 10 Low-temperature circuit circulation pumps
5 Pedal assembly 11 Electrohydraulic power steering
6 RBS brake booster 12 Hydraulic unit with regenerative braking system
control unit ,
Forras: http://www.mercedes-benz.com/en/

n Datum: 2016.12.01-02.
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Mercedes-Benz — meniési tervek

Service Disconnect plug on high-voltage
battery

On the underside of the high-voltage battery on the

left-hand side there is a Service Disconnect plug + Ignition "OFF"
(HV connector).

Unplugging the Service Disconnect plug:

* Remove cap of Service Disconnect plug on

underside of HV battery

+ Pull Service Disconnect plug out of high-voltage

battery

[l Note

Insulating gloves as per DIN VDE 060 or EN 60903
must be worn when unplugging the Service
Disconnect plug on the HV battery.

G5 High-voltage battery 1 Cap

2 Service Disconnect plug

nH Datum: 2016.12.01-02.

P54.10-3395-00

Forras: http://www.mercedes-benz.com/e




[INSZECHENYI Mercedes-Benz — mentési tervek

Overview of high-voltage components

G5 High-voltage battery

N24/3 M5 El'ectric drive motor )

N24/3 High-voltage charger control unit

N116/1 Refrigerant compressor control unit (EAC)
N116/5 PDU high-voltage distributor control unit
X58/2 N145 EDCM electric motor control unit

R23 High-voltage PTC heater
;\ X58/23 Charger feed socket

Forras: http://www.mercedes-benz.com/en/

EH Datum: 2016.12.01-02.
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P54.00-2010-00 - .
1 Retaining ring e | 6.00-210
2 Service interruption separation point connector 1 Ventline
G1 12 V battery 2 OQutlet
A9 Refrigerant compressor 3 Protective cap

X153 Service interruption separation point

Forras: http://www.mercedes-benz.com/en/

n Datum: 2016.12.01-02.
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Mercedes-Benz
- mentési tervek \ (

Forras: http://www.mercedes-benz.com/en/

Datum: 2016.12.01-02.

2 Overview of high-voltage system
W SZECHENYI
ISTVAN

*De

N82

N83/3

1 Air module high-voltage compressor
2 Hydrogen recirculation blower

N116/6

A9
G5

M5
M91/1
N82
N83/3
N116/6
X153

P54.00-2795-00

Refrigerant compressor

High-voltage battery

Electric motor

High-temperature coolant pump

Battery management system control unit
DC/DC converter control unit
High-voltage distributor module

Service interruption separation point



Fuel cell drive system |

ﬂ! SZECHENYI

ISTVAN

m EGYETEM Overview of fuel system

Mercedes-Benz
— mentési tervek

P47.60-2045-00
1 Filler neck Y4/16 Tank system shutoff valve 1
Forras: http://www.mercedes-benz.com/en/ 2 Hydrogen tank Y4/17  Tank system shutoff valve 2
i , 3 Fuelcell Y4/18 Tank system shutoff valve 3
Datum: 2016.12.01-02. 4  Anode module Y58/16 Fuel cell system shutoff valve




[INSZECHENYI Somre
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(model 245)

Mercedes-Benz
— mentési tervek

Forras: http://www.mercedes-benz.com/en/

Datum: 2016.12.01-02. 112V battery 3 Hydrogen tank
2 High-voltage battery




N\ SZECHENYI Mercedes-Benz — mentési tervek -

= EGYETEM jelolések
Legend
' Airbag Body Control unit
m  reinforcement g
' Gas generator ' | High-voltage Battery

f
3

components ooofjooo

Emergency Gas-filled strut Fuel tank

(g tensioning retractor | -

Forras: http://www.mercedes-benz.com/en/

Datum: 2016.12.01-02.




S-Class HYBRID

ﬂ! SZE‘I‘S(%%ENYI (model 221)
= EGYETEM

Mercedes-Benz
— mentési tervek

Forras: http://www.mercedes-benz.com/en/

ﬂ Datum: 2016.12.01-02. 1 High-voltage battery
2 12V battery



M-<Class HYBRID

ﬂ! SZFIJS(T:\%ENYI (model 164)
=m EGYETEM

Mercedes-Benz
— mentési tervek

Forras: http://www.mercedes-benz.com/en/

Datum: 2016.12.01-02. ! Main battery 3 High-voltage battery
2 Additional battery




smart fortwo

ﬂ! SZECHENYI coupé

electric drive

Dt EGYETEM (model 451)

Mercedes-Benz
— mentési tervek

B Datum: 2016.12.01-02. ; L@Zﬁif{fgﬁbm,y Forras: http://www.mercedes-benz.com/en/
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Datum: 2016.12.01-02.



ﬂ! SZECHENYI Esetek - BYD Automobile Co
=m EGYETEM Tip.: e6 ~200 taxi (2012)
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Datum: 2016.12.01-02.
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Electric Drive Unit

Chevy Volt Drive

Datum: 2016.12.01-02. Forras: http://www.gm.com



ﬂ! SZECHENYI Video - Oktatds az elekiromos és
=m EGYETEM hibrid jarmUvek mentésérol

-

=
By

57 Datum: 2016.12.01-02.
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E-MOBILITY &...
MOBILITY 4.0

electric — connected - autonomous

s



[INISZECHENYT

‘@ EGYETEM Jarmube szerelt biztonsagi rendszerek

« JarmdUbe épitett navigacios rendszer — GPS
« Forgalmiinformacids rendszerek - TMC

« Adaptiv sebesség szabdlyozd rendszerek (Adaptive cruise control -
ACC)

« Vészfék asszisztensek - EBA

« Savelhagyds figyelmeztetd rendszer

« Savvaltast seqitd rendszerek

« Utkdzést elérelatd, felkészitd rendszerek (Precrash system)

« Intelligens sebesseég megvdlasztd és tandcsado rendszerek - ISA
« Ejellatd és figyelmeztetd rendszerek

« Adaptiv vilagitasi rendszerek

E 2015.11.04.
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‘@ EGYETEM Jarmube szerelt biztonsagi rendszerek

« Gyalogos észleld és vedd rendszerek

« Automata parkold rendszerek

« Kozlekedési jelzéseket felismerd rendszerek (tabldk, jelzbladmpdk, stb.)

« Holttér figyeld rendszerek - BSD

« Vezetd dlmossag érzékeld rendszerek

« Keréknyomas ellendrzé rendszerek

«  Kozuti jarmU-jarmu kozti kommunikacios rendszerek (vehicle to vehicle - V2V)
« Lejtmenet szabdlyozd rendszerek - HDC

« Elekiromos és hibrid meghajtasu jarmivek figyelmeztetd hangjelzd rendszerei

« Teljesen automata vezetd rendszerek — autondm jarmuivek

m 2015.11.04.



I\ SZECHENYI|  [[S, intelligens koézlekedési rendszerek

‘@ EGYETEM

funkcioi es alkalmazasai

2015.11.04.

SUrgdssegi jarmu figyelmeztetd rendszerek

Automatikus forgalom figyeld rendszerek

Sebessegmeérd és figyelmeztetd rendszerek
Piros [ampa ellendrzd kamerdk

Buszsav kamerdk

Tengelysuly ellendrzd rendszerek
Keresztezddés figyeld kamerdk

Egyéb Ut- és térfigyeld kamera rendszerek

Dinamikus sebességhatar valtoztatd rendszerek

Torlddads, rafutas eldrejelzd rendszerek

Dinamikus jelzélampa iranyitd rendszerek

Kooperativ jarmu-infrastruktura rendszerek



[[NSZECHENYI

o EGYETEM Ut az onmagat vezeto autoig...

Aktiv biztonsag

ABS, ESP, fékasszisztens, éjjellatd
asszisztens, baleset megel6z6 rendszerek,
Utkozés sulyossagat csokkentd
rendszerek, vészfék asszisztens

rendszerek s
Integralt
PRE-SAFE biztonsag
Baleseti kovetkezmények
csokkentése
Passziv biztonsag
Légzsak, biztonsagi Ov, utas cella
\ \ ’ N
tegnap ma holnap

62 2015.11.04. )



I;'ﬂ% SEZ(I’ESS((F:%%T\/}H Jarmibe szerelt biztonsdagi rendszerek

« Biztonsagi utascella és gydrédési zona
« Biztonsagi kormdanymu és biztonsagi kormdanyosziop
« Biztonsagi dv rendszerek

- Ovfesziték

— Qv-eré korlatozdk
« Légzsak rendszerek

— Vezetd oldali légzsak

— Utas oldali leégzsak

— FUOggdny-légzsak

— Oldal legzsak

— Térd-légzsak

— Gyalogos légzsak
« Aktiv fejtamldk

E 2015.11.04.
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A jelenlegi problémdk - ,self driving car”

Szoftver, szoftverkdvetées
Vezetés hdban (optikai érzekelés)

Jégfoltok, vizatfolyasok, stb. figyelembe
vétele

Katyu, nyitott akno

Nem all rendelkezésre kellben pontos
térkép rendszer (a jelenlegi kiserletek)

Az infrastruktura dinamikus valtozds-
kOvetése

Takart tabldak (pl. stop tabla), kopott
Utburkolati jelek

2016.12.01-02.
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‘e EGYETEM A jelenlegi problémdk - ,self driving car

« Takart tabldk (pl. stop tabla), kopott
Utburkolati jelek

« Bonyolult csomopontok

« Gyalogosok felismerése
— Ut szélén ledllité renddr észlelése
— kikeruUlés
—részeg észlelése

« Dugo - keresztezbdeésbe vald
behaladads

* lllegdlis hozzaférés — feltdrések
¢ A taxisok elveszitik az allasukat ®

E 2016.12.01-02.
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Kormanyzas- asszisztencia Utkozés mege|626
Aktiv asszisztens holttér rendszer

holttér = > figyeléssel

Intelligens vezeto rendszer

figyel6

Adaptiv fényszoro
magassag allité
rendszer

&b ' ' Kozlekedd

partnerek

L gyalogos fe erésse felismerése
" 1 Aktiv savtartas asszisztencia es Va - ata -
— - — pkezE€ 0 ) = ——

-— —

- . . - ~ C o - e —

2016.12.01-02.




Video
Mercedes

e YouTube.com/sbartstv
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2016.12.01-02.
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ISTVAN . -
m EGYETEM figyelmuket!

(10 < SR THINK OF BOTH SIDES

n 2016.12.01-02.



I]! SZECHENYI

ISTVAN

me UNIVERSITY

Thank you for your
attention!

K6szOndm a megtiszteld
figyelmuket!

Contact:
Szauter Ferenc
szauter@sze.hu
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