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Vossloh Kiepe
Kiepe in the Vossloh Group

* Locomotives
* Transportation Systems

* Electrical Systems /
Components (Kiepe)

* Rail Fastening Systems VOSSI"h
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Vossloh Kiepe
Our Products — A Selection

Diagnostic
Systems

for

Power
Electronics

EMU
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Vossloh Kiepe

More Than 100 Years of Experience

Ayjenp ybiH

Service (repairs, training, maintenance, longtime
assistance)

Economic
Organized to deliver small and big contracts

Synergies from experience in railway
applications — long product and service lifetime

> 100 years of experience
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Vossloh Kiepe
Innovation

22 Battery Buses  AC traction Hybrid 24-Meter Hybrid Trolley H2-, 40, 60,
Olympic Games Prototype Bus Hybrid 80-Foot Hybrid
1972 Munich
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Vossloh Kiepe

One Platform — Many Possibilities

Battery

Trolley Bus Vancouver

Ultra Caps

Hybrid Bus Luxemburg
Hybrid Trolley Mailand
I (%= 1. .J:@l .'r;-’ ’

Hybrid Storage

H2-Bus
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Vossloh Kiepe
key references

Electrical Systems for Buses
References — a selection

» Germany:
» Ecuador:
» Greece:
> Italy:

» Canada:
» Latvia:
» Austria:

» Switzerland:

» Venezuela:
» Belarus:
» Norway:

> USA:

» Hungary:

Esslingen, Solingen, Eberswalde
Quito
Athens

Bologna, Modena, Parma,
Genua, Lecce, Milan

VVancouver
Riga
Linz, Salzburg, Innsbruck

Fribourg, Geneva, Biel, Lucerne,
Zurich, Bern, St. Gallen,
Montreux

Mérida
Minsk
Bergen
Philadelphia
Budapest
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Vossloh Kiepe
key references - Italy

Electrical Systems for Buses
References — a selection

Italy:

» Avellino
» Bologna
» Genova
» Lecce
» Milano
» Modena
» Parma
» Rimini
» Bari

» Pescara
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Efficient in Public Transport — Serial Hybrid Traction Systems
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speed in km/h

power in kW

Efficient in Public Transport — Serial Hybrid Traction Systems
Operation Cycle

280

> Accelaration >> Cruising >> Braking >
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: Timeins
Total Energy .
Stored Energy
Discharge
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Efficient in Public Transport — Serial Hybrid Traction Systems
One Platform — Many Possibilities

4 Enerqy Supply Module )

=%

Fuel Cell Unit

[Power Management]

a

Electric Generator unit /

Trolley / plug-in hybrid j

Enerqy Storage Module

r A

N J

A

Platform
Traction Module

/
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Efficient in Public Transport — Serial Hybrid Traction Systems
One Platform — Many Possibilities

\

4 Energy Supply Module

"

\ Trolley j

Traction Module \

4 Enerqgy Supply Module )
|

\ Electric Generator unit /

4 Enerqy Storage Module\

a
Ultra Cap u

N /

voussioh

KIEPE



Efficient in Public Transport — Serial Hybrid Traction Systems
One Platform — Many Possibilities
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Efficient in Public Transport — Serial Hybrid Traction Systems
Energy Storage System ESS-Cap

Designed by Vossloh Kiepe

Weight: ~400kg per unit
Energy: 0.5kWh (usable)
Lifetime: approx. 10 years
Voltage: DC 350V to 700V

Efficiency:  90% (inverter, ultra cap)
Dimensions: 2027 x 535 x 1120mm
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Vossloh-Kiepe-Hybrid-System
Synergy

Batteriebus

elektro-
mobility

rolleybus

Hybridbus
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Efficient in Public Transport — Serial Hybrid Traction Systems
Modular Control Units

Electronic Control Unit
» Modular structure

» Design for operation in streetcars
(LRVs) and buses

» High safety level and service
friendly

» Efficient failure analysis due to up-
to-date diagnosis system based on
Windows

» Transfer of diagnosis data via Kiepe
W-LAN
vossioh
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Efficient in Public Transport — Serial Hybrid Traction Systems
Hybrid-Trolley Milano

Vehicle: Traction system:

» Typ: Van Hool AG300T » Typ: Kiepe Hybrid Trolley

» Length: 17,55m » Power: 240kW

» Equipment: air conditioning, 4 doors  » Energy storage system; Kiepe ESM101
» Speed: 60km/h (limited) » APU 100, EURO5
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P/ kW, v/ (km/h)

Efficient in Public Transport — Serial Hybrid Traction Systems

Hybrid-Trolley Milano
Power consumption

Traction power : ,,=“
Power ESM
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Power drawn from overheadline: » !

Energy storage system deactivated Energy storage system activated
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E / Wh

Efficient in Public Transport — Serial Hybrid Traction Systems
Hybrid-Trolley Milano

Energy consumption

Energy drawn from overheadline

Energy storage system deactivated Energy storage system activated
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Efficient in Public Transport — Serial Hybrid Traction Systems

Hybrid-Trolley Milano
Energy consumption

E/Wh

Saved energy approx.:
32 %

Energy drawn from overheadline

ESM deactivated -

—ESM activated

U

- 4
”

voussioh

KIEPE



Efficient in Public Transport — Serial Hybrid Traction Systems
Energy Management Supported by GPS

e H‘usslnh Kiepe Power ri P
Power Hybrd » Software for support of system efficiency

» Energy management, pre-calculation of
required energy

» Localization of the vehicle
» Optimization for local conditions

» Reduction of noise emissions

Energie-
speicher

W = GP‘-'ahnwun’ Qg
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Efficient in Public Transport — Serial Hybrid Traction Systems
Hybrid Technology, Environmental Aspects

The Vossloh Kiepe Hybrid Trolley Bus Technology
represents the highest level of environmental
friendly transport technology

» Full electric driven vehicle

» Electric braking system with recuperation and
storage of braking energy

» Minimum of energy consumption
» Minimum of emissions
» Low noise emissions

» Reduced particle emissions

» Reduced CO2 emissions

» Zero emission driving possible

» Upgradeable with fuel cell technology
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Thank you for your attention!

Maurizio Bottari
Vossloh Kiepe s.r.l.

Via Puecher, 1
20063 Cernusco s/N (Milano)

tel.: +39 02 92148148
fax: +39 02 92104057

Martin Schmitz

Vossloh Kiepe GmbH

Kiepe-Platz 1
40599 Dusseldorf (Germany)

tel.: +49 211 7497 454
fax: +49 211 7497 223
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mailto:m.schmitz@vkd.vossloh.com
mailto:m.bottari@vki.vossloh.com

Disclaimer

The presentation contains forward-looking statements that are based on current estimates and
assumptions made by the management of VOSSLOH to the best of its knowledge. Such forward-
looking statements are subject to risks and uncertainties, the non-occurrence or occurrence of which
could cause a material difference in future results including changes in political, business, economic
and competitive conditions, regulatory reforms, effects of future judicial decisions, foreign exchange
rate fluctuations and the availability of financing. Neither VOSSLOH nor any of its affiliates, advisors
or representatives shall have any liability whatsoever (in negligence or otherwise) for any loss arising
from any use of this presentation or its content or otherwise arising in connection with this document.
VOSSLOH does not undertake any responsibility to update the forward-looking statements contained
in this presentation.

The information provided in this presentation does not represent an offer or invitation for the
purchase of the stock of VOSSLOH AG or other companies, nor should it be considered as a call to
purchase or otherwise trade stocks directly or indirectly.
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