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Introducing TEP S.p.A T['O[/ey

TEP S.p.A. is a joint stock company:
» Municipality of Parma (50%)
» Province of Parma (50%)

TEP has run public transport since 1948:
» 1948 Tranvie Elettriche Parmensi ... vus aas
» 2012 37Mil Passengers/year
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Introducing TEP S.p.A T['O[/e

» 530 workers (450 drivers)
> 400 buses: diesel, CNG, trolley

» Services: Local Public Transport 13Mil Km/year
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Trolleybus network T['O[/e

Promoting electric public rranspor!‘

network: 4 lines
1 Mil Km/year ‘ i
2 Mil KWh/year

overhead voltage: 650V
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overhead length: 20 km Ze=s
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Trolleybus fleet of Parma Tro[/ey

Promoting electric public transport

14 MAN 204F CAM
(1997, INVERTER)
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Main aims Tro[/e

Promoting electric public rranspcrrr

KERS on TROLLEYBUSES

> test a Kinetic Energy Recovery System
» optimize the energy use
> test and spread the use of the new KERS

Reduced risk of
electric arcs Reduction of

Oemmmmmmm—m OVverloads in
substations

Improved
reliability
of on-board
devices
Energy saving on
Regained energy from braking system: more than 90% brakes resistance

Overall operational energy saving: more than 25%
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The new trolleybus of Parma T["O[/e

ic public tran pr

VanHool ExquiCity 18 (AG300T TRL)

Length: 18m - Capacity: 149 passenger - Design: Tram Look
Electric engine: 240 KW (SKODA 24ML3550K4)
Electric equipment: Vossloh Kiepe

Supercaps: Maxwell Double Layer HTM Power

Diesel engine: 120 KW (IVECO N 40 ENT.C)
AG300T TRL
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The new trolleybus of Parma T['o[/ey

Promotin ublic transport
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Supercaps Tro[/e

KINETIC ENERGY RECOVERY SYSTEM on ebus

» KERS based on
super-capacitors
technology

» 4 modules (300Kg)

> life time : 11 years
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Test

Operative conditions:

» total weight = 30000 Kg

» overhead voltage= 600V+650V
» gradient =0%

» route = 250 m

» Max speed= 50 Km/h

» temperature = 3°C

> N° repetitions = 6
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Test Trolley

Promoting electric public rransporr

1 UNPOL 2 MSFB 4 |0L+
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Power consumption

Trolley

Promoting electric public rranspcrrr

P/ kW, v/ (km/h)
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Results Tro[[e

Promoting electric public rransporr

SUPERCAPS deactivated SUPERCAPS activated

power drawn from overhead line route power drawn from overhead line route
Test Nr.. Test Nr.
Eo, [Whittkm] [m] Eq [Wh/ttkm] [m]
147,0 233 1 117,7 256
164,6 246 2 119,2 278
152,7 227 3 105,4 245
average value 154,7 average value 114,1

A% = 1- 22 14100 = 26,24%
1547
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How can others benefit? TI'O[/e

Promoting electric public rranspcrrr
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Low noise level Comfortable Zero direct emissions

A model for the spread of trolleybuses in Europe
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what is the way forward

Promoting electric public tran prr

after Trolley... ] TI'O//e

.. advanced training
for safe eco-driving
of clean vehicles
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and the ride goes on... T['O[/e

Promoting electric public trans pcrrr

Ing. Davide Mezzadri
e-mail: d.mezzadri@tep.pr.it
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