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Co je cilem ?

§ Postupné nahradit v MHD klasické autobusy, s :
§ minimalnim zasahem do méstské infrastruktury
§ minimalnimi TCO naklady
§ narustajicim po¢tem vozidel poroste efektivita resp. ekonomika
celého reseni
§ minimalnim vlivem na standartni resp. zavedené jizdni fady
(nabijeni na konecné 4-6 min)

§ nezavislosti na jednom vyrobci elektrobusu resp. nabijeci
infrastruktury (standartizace)
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Bézna elektrobusova linka MHD
Typickeé feSeni: nabijeni 4-6 min. na konecnych zastavkach

Battery in bus &> i Charge power

Lines
20..100 kWh 52 150-300 kW

<1 hour

(<20km) (~15-80km) YV o . 4-6 min.

Koneénéa A

-300 kW
-Automated connection
-4-6 min. charging

Koneéna B

-300 kW
-Automated connection
-4-6 min. charging
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Otevreny prumyslovy standard je klicem k uspéchu
Automobilovy prumysl nasleduje nabijeni CCS (1/2)

Standardization

Goals Passenger cars (2011) Electric buses (2015-2016)
» Safety CCS-1/2 connector Overnight charging (CCS-1/2 connector)
* Automotive quality and Automated Connection System

* Interoperability

* Prevent technology lock-in ’\
* Reduce cost
* Attractive for end -
customer -
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Otevreny prumyslovy standard je klicem k uspéchu
Automotive nasleduje OPPcharge s CCS (1/2)

Press release March 15 2016

Group of European electric bus manufacturers
agrees on an open interface for charging

European bus manufacturers Irizar, Solaris, VDL and Volvo have agreed to ensure the
interoperability of electric buses with charging infrastructure provided by ABB, Heliox
and Siemens. The objective is to ensure an open interface between electric buses and
charging infrastructure and to facilitate the introduction of electric bus systems in

ABB

OPF@harge

Depot charging = Opportunity charging vl = Opportunity charging v2 =

CCS-2 connector (DC 20-150kW) Inverted pantograph with DC Pantograph on bus "“====



Podpora OPPcharge (otoceného panto) rychle roste
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Redeni s OPPcharge (panto souéasti infrastruktury)
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Seni s pantografem na vozidle
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OPPcharge : EU standard
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Co je OppCharge?
An easy-to-implement open standard Op%harge
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Pro¢ OppCharge (otoCené panto) ?

§ EU a US jde touto cestou

g VetSina OEMSs preferuje pantograph v infrastrukture:

NN
s nizké naklady @,\

§ nizka vaha LN ¥
§ malé rozmery 1 S
s nekomplikovanost vozidla N
H
s TCO: vzdy bude vice vozidel neZ nabijecek D

s Spolehlivost : pantograph je zranitelna ¢ast systemu !

s 2 nabijecky na jedné lince je redundantni systém pro pantograph

§ S rostoucim poctem nabijeCek ziska mésto vétsi redundanci

s Dojezd a nabijeci vykon bude stoupat, potfeba ¢asteého nabijeni

naopak klesat
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Produktoveé portfolio ABB
Nabizime komplexni reSeni pro dobijeni elektrobusu

High power Overnight charging Opportunity charging Separate MV
platform CCS /50 —150kW 150 - 450kW transformer station

| "

Connectivity Globally compliant
server architecture

Web modules &
statistics

i“\IHB = Microsoft

ABB global NOC > 250 trained local ABB 3'd party training for
support experts partners

L =
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Produktoveé portfolio ABB
Overnight and on-street opportunity charging

Opportunity chargers Overnight chargers

b

HVC 150P HVC 50C

HVC 300P

P: Pantograph
C: Cable

Slide 13




Opportunitly charging
Spolehlivé - Modularni - Standartizované

§ Based on

§ ISO/IEC 15118

wn

Industrial quality power cabinet
g 150kW, 300kW & 450 kW modular

§ Automated connection system
§ High power DC transfer to bus

§ Wireless communication to bus

§ EN/IEC 61851-23

§ OPR<harge compatible

Redundancy per each 150kW module
g 200-920 Voc

wn

s Galvanic isolation

§ Remote management

| Slide 14
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Stozar s OPPcharge panto
Standard ABB mast design

Mast Height ~5.3m
Mast Outreach ~4.6m
Mast Width ~“0.9x0.3m
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Stozar s OPPcharge panto
Design na prani zakaznika

© ABE Group A DD
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Overnight charging
With CCS-2 connector + cable

§ Industrial quality power cabinet
§ 50kW, 100kW & 150 kW

HVC 50C § 50 and 100kW field upgradable
§ Redundancy from 3 x 50kW power
module
g Cable with connector (max. 200A DC)
HVC 100C § 200-920 Vbc
g Open industry standards:
g CCS-2 K
s EN/IEC 61851-23 ﬁ
HVC 150C s ISO/IEC 15118

s Remote management and support

A DD
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Praktické reSeni pro terminaly a depa
Minimalni naroky na prostor

Compact charge box with cable Power converters at distance
close to bus parking area at convenient location
A DD
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Mobile charger - demo pro zakazniky
Zakaznik si muze sam proveérit kvalitu a spolehlivost
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Mobile charger - demo pro zakazniky
Zakaznik si muze sam proveérit kvalitu a spolehlivost
B —— = gm
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PFiklad standartizagnich aktivit [B eBusCS
eBusCS project

e Cil:

podpora standartizovaného feSeni s ISO/IEC a UITP

« Zahrnuje standardy pro :
* Opportunity chargers (Automated connection System)
* Depot charging

e Website: www.ebuscs net

Project Partners:

ABB EvoBus @HOCHBAHN (., ) SIEMENS tU i & o

aufgrund eines Beschlusses
des Deutschen Bundestages
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Miroslav Kuzelka

EV Charging Infrastructure

e-Bus solution Czech

Mobile: +420 731 552 189

Email: miroslav.kuzelka@cz.abb.com
www.abb.com/evcharging

© ABB Group
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