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Wherewe are
The evolution of driving systems

First automobiles in
production

Solutions:

Challenges
Costs Development of

high standardized

Range

engines and fuel

Refuellingl systems
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Pioneer phase BEV
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Vision
CharlIN initiative solution€ CSwithSO 15118

CharlN initiative solution

Customers view | barriers

Simplicity ]
Safety ] .......
Cost
Reliability & Quality ) EV: 500 kW  -Bus/truck>3 MW
y
Interoperability ] v /
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Customer perspective
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What does a realvorld EV charging infrastructure require

Single Charging Standard
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e WJ! | Investment cost: high
ﬂ | | Maintenance cost: high

EV sales: slow
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CCS Charge Map - Europe DC Chargers 50 kW & above @ 8074
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Evolution of yearly sales of new BEV in the EU

BEV sold in Europe
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What does a realvorld EV charging infrastructure require

Longterm investment protection
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Top 5 EU countries of newly registered BEV relative to
total of newly registered cars in 2019
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Top 5 countries of newly registered BEYV relative to total newly registered cars

Metherlands Sweden Portugal Austria Ireland



_ s@AEPr——E DMOZOM Br mzmE Tmm Z- Zm<orm

=

CHARIN

F-STNED
>113 Charging stations

U 120 HPC chargers

U Operational since 201}




Multi -standard charger usage data over time
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FastNed Charging by Outlet Type
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Ebusses ‘@\‘
Q
CHARIN

Importance in choice of the e -bus battery
How many passengers/ bus ? Medium
What is the distance of the route?

How much time do we have to charge?

How many buses?

What is the geography of the route?

How many stops?

What is frequency of charging?
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Electric consumption of a bus can define size of battery ‘@ ")
BUT: COST & Physical Size of battery puts limitation -

CHARIN

Battery (kWh)

Type of vehicle KWh/100 km | for Range of
400km

(20% safety margin)

Electric Car (EV)

12m e-bus
18m e-bus

24m e-bus




Standardizationg perspectives for CSS
Charging timedgor about400 kmrange
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Standardizationg perspectives for CSS
Charging timedor about400 kmrange for 12 meter bus
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Public Transport: Range vs charging ti meT“ n k @ @
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EFFICIENT ENERGY

HIGH PERFORMANCE,
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Charging strategy
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Pantograph @
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For Opportunity charging




What isOppCharg@
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offboard

onboard

Charging is done according to:
AEN/IEC 618523

AISO/IEC 15118

ADIN70121

(aka CG3)

Courtesy ABB
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The optimal trade off for batteries

Different solutions for different needs

Overnight charging 150-600kW
atD ] 0O
aehepot <450 kWh 9 9 9 9 T 9 9 9 e T e e 9 9 D 4
< 4,500 kg 0
(1)8) , 200-600kW 200-600kW
Opportunity charging l E 15(l>:6100kW
at Terminal 4155%l5\r:h I. e 9 9 9 T 9 9 9 e T e e 9 9 D ;
< g
200 600kW )g),, 200-600kW 200 600KW , 200-600kW 200 600KW

Flash charging I 150.600KW
At Stops
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Opportunity Charging

Industrial quality power cabinet

150kW, 300kWw, 450 kW and 600 kwW
modular

Redundancy per each 150kW module
200920 \bc
Galvanic isolation

Remote management
Courtesy ABB

Automated connection system
High power DC transfer to bus
Wireless communication to bus
Based on
EN/IEC 618523
ISO/IEC 15118

Aopﬁjhargargcompatible

m al i i
_. _. _. _.

150 150 150 150
kw | kw g kW kW —




Choosing the Right Bus Charging Solution

Fit for Purpose

Battery Type of bus
capacity 4 4
300-600kWh All buses
Depot charging
100-300kWh 12M, 18M
pIF > N
Opportunity charging
{OppCharge)
50-100kWh ESIRES
B
520 s 2-6 mins 1-8 hours Layover time
Charging along route:  ,multiple* »at end-stop only“ ,hone“

Courtesy ABB
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The impact on the utility grid and fleet operations
No down-time needed to charge the e-hus fleet, lighter charging infrastructure

Overnight
chargir;gg EhEhEh B

at depot
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flash-charging)
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What does a realvorld Ebus charging infrastructure require

Seamless roaming among

Fleet Operators
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Taranaki

Regional Council

“gptasman

BusSmart
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Roaming among different fleet operators using ISO 15118
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Peewd Phymmaot i,
(
>WE-I| nnnnnn
Charging Fleet Operatorl
_ Charging Fleet Operator2 ‘
wGhristchurch Charging Fleet Operator3 @)
Charging Fleet Operator4

CS ISO 15118 communication protoca

S OCPP 2.0 : Open Charge Point Protoco
e
CPI: Open Charge Point Interface
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What does a realvorld Ebuscharging infrastructure require

Secured Payments




vision |
MISSION |

ACTIVITIES |
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Software: Security
Communication security @ Charging Station

Pl===m=re —
Vehicle -

Pantascupmy

enterprise - iot - blockchain
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Software: Security
Communication security @ Charging Station

Confirmation of charge

=4

[@,
- i
- - @:-mu 11

Billing Information
Charging Service

Electriity Provider

Pantascupmy

enterprise - iot - blockchain
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Software: security {é
Security Threats in EV and Charging Infrastructure ‘\;2 h
CHARIN

Tampering with Communication Messages @
"""""" Payment Operator

*
*

Eavesdropping Charging Data & A
Session Hijacking Impersonation

L . i . Stati(ﬂﬁ : _—
= e = ﬂo_j A A Disputes or Repudiation

Vehicle Rt vor

Malicious Code Tnjection A

Security Requirements Eé

A Secure Communication with mutual authentication Electricity Provider
Integrity and norArepudiation for billing

A
A Confidentiality for personal & business information
A

Availability of electricity Pantas-cuhy

enterprise - iot - blockchain



Software: security £ o
Protocols and Security Features L reran)

t['D Wb /1! wDO9 CHARIN

2

A OCA : Open Charge Allianc

OCPP:=ssrrrmmmmmmsssnnnennaaaanuns ,.’. A OCPPOpen Charge Point
Protocol
A Authentication e, Nt Operator; 4scpopen Smart Chargin
Protocol

A TLS Secure Communication

L | Statio
S i Hp—' el ... OSCP /1SO 61850
Vehicle
ISO 15118 "======** ’ A TLS Secure Communication

A Encryption using TLS A Message Authentication

A Authentication

A Signing billing receip Electricity Provider

OCA
OCPP standardizes the communication between the charge spot and the party that operates the charge,

thereby allowing CSO baekds and charge spots of different vendors to communicate.

A OSCP(Open Smart Charging Protocol) allows a DSO (Distribution System Operators) to vary the capacity avai

to charge stations in time,

given the varying predicted capacity needed for other consumers in an area. Slides0



What does a realvorld EV charging infrastructure require

Single Charging Standard

Long-term investment protection

Future Ready






ISO 15118
m = mandatory

0= option

Concept for CCS Charging Modes and Features

—)
Chargin o — o — Ip" P L= Er
Featfref =R RS & i = .
Charging Secure Pn Smart Load BiDi
Modes Charging Balancing Charging
0 0 o o
m m o na
m m o o
0 0 0 o
Feature Availability CCS2.0 CCS3.0
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CoordinationOffice Char

Slide58
c/o innos- Sperlich GmbH l


https://vectorstate.com/stock-photo-preview/99260835/1000/iss_12137_05414.jpg

Charging System Standarasorld-wide
CCS with ISO 15118

V Interoperable
X Not interoperable

CoordinationOffice CharIN
c/o innos- Sperlich GmbH

Fast Charging

(FC < 150kW)

CC

ISO 15118
PLC

High Power

Charging
(HPC> 150kW)
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ISO 15118
PLC

(HPC Commercial
Vehicle

CC

HPCCV

>3 MW

1,500V
3,000A

ISO 15118
PLC
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CHARIN

\
One System
for all

Automotive

Ebus/Truck
Industrial EV

Marine

Aeronautic
,
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Long distance Transport

CHARIN

DAIMLER PLANS A CHARGE RATE OF “UP TO 3BMW” FOR THEIR
ELECTRIC TRUCKS

written by Denis Gurskiy | April 30, 2019
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Heavy Duty Trucks, busses will use HPCCV («\ e

CHAR N
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Aeronautics

vision |
MIsSION |

wiies )

CHARIN
Serial Hybrid architecture

AE3007 Fan & Nacelle

A|R+BUS FAN . ::\ | Motor Power

Electronics

FAN adaptation :
Rolls-Royce

= Power Generator
2MwW E-supervisor Dlr‘.!l\'.lbxm(':"l ! : 2MW

Energy Store HEPS*™ Centra ectronics I Generator

B ARBUS
B siEMENS

. Rolls-Royce

>
* Human Machineg Interface
** Hybrid Electric Propulsion System




Urban Air mobility with eVTOL
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Who should have the biggest say in the Charging Standard@

CHARIN




