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On-board storage systems -

“supercaps" evaluation of first results
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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 ... vuu uas
» 2012 37Mil Passengers/year

I —
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Introducing TEP S.p.A T['O[/ey

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

» Services: Local Public Transport 13Mil Km/year




Trolleybus network T['O/ /ey

Promating electric public transport

» network: 4 lines
» vehicles required: 21

» 1 Mil Km/year

> 2 Mil KWh/year

» overhead voltage: 650V
> overhead length: 20 km = & |




Trolleybus fleet of Parma Tro[/ey

14 MAN 204F CAM
(1997, INVERTER)
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Expertise in trolleybus systems Tro[/e

Promoting electric public transport
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Trasporto Pubblico
- EUROPEAN UNION Thin pregact imimz smanted thraugh v COUTRAL
EUROPEAN REGIONAL

co Urbano
RETE FILOVIARIA
DEVELOPMENT FUNO ELRCPE Mrogramme co-financed by the ERDF E
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The goal of the trolleybus T['O[/e

Promoting electric public rransporr

Veliche Direct energy Direct CO,
consumption emissions

[MJ/km] [g]
Diesel bus 15.3 1135
Trolleybus 7.5 0

ome - me my Coes

Low noise level Comfortable Zero dlrect emissions
s € ) EOROPE \bus Leipzig, October 2012 ED | I




The new trolleybus of Parma T["O[[ey

Promoting electric public transport

VANTIOOL + vussioh

KIEPE

07 ¥ UNION Ak - -
B e uesnmeennane € EDROPE eml._ls Leipzig, October 2012
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The new trolleybus of Parma T['O[/e

Promoting electric public tran prr

AG300T TRL VANHOOI. EXQUI.CITY

Length: 18m - Capacity: 149 passenger - Design: Tram Look

Electric engine: 240 KW (SKODA 24ML3550K4)
Electric equipment: vossioh
KIEPE

Supercaps: Maxwell Double Layer HTM Power
Diesel engine: 120 KW (IVECO N 40 ENT.C)

e
EUROPEAN UNION This progact i ima smented shrough bve COUTRAL 7™, CENTRAL \b [ i : : ;
- i?g;g?‘g;:&'g hg,,:.;.'x: Pragramme ub-'rc.l-_-- .-JI-:-— th ERDF (1'_}: E.UEO.PE ? us Lel pZ I g ! OCtO be r 20 1 2 I 9



Supercaps Tro[/ey

KINETIC ENERGY RECOVERY SYSTEM on ebus
» KERS based on
super-capacitors
technology
» 4 modules (300Kg)

> life time : 11 years




Test

vuossioh &>
KIEPE s
Operative conditions: L
> total weight = 28500Kg
» overhead voltage= 600V+650V
» gradient =0%
> route = 250 m
» stopping time = 10 s
> air-conditioning system = active |
» temperature = 30°C £
> Nn° repetitions = 10

PR e presace e o aartad srecahenmcerrne €™ CENTRAL j) I
B e eenmmostnane COROrope ebus  Leipzig, October 2012




Supercaps charge/discharge T["O[/e

Promoting electric public tran sporr
KIEPE
_T |’Overhead ]
—71 l =1 600V
$
BNU

[HTS]

ESM [ Air ]
Supercap conditioning
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Power consumption T['O[/e

Promoting electric public rranspcrrr

KIEPE Power ESM

Power drawn from overheadline: » !
Energy storage system deactivated

Energy storage system activated
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Results Tro[[e

Promoting electric public tran spcrrr
SUPERCAPS deactivated SUPERCAPS activated
power drawn from overhead line route power drawn from overhead line route
Test Nr.. Test Nr.
Eo. [Whit*km] [m] Eo [Whittkm] [m]
1 172 233 1 109 257
2 155 246 2 120 234
3 167 227 3 115 235
4 167 238 4 124 221
5 171 224 5 126 223
average value 166,4 average value 118,8

Wh
t*km

A% = (1— @] #100 = (1- 71,39) = 28,61 %_
166,4

€ EERGPE \bus Leipzig, October 2012 ED | 14

A =(166,4-118 8)[ } + 28,5[t |+ 0,250[km] = 339,15Wh
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Trolleybus line 5 Tro[/e

Promoting electric public rranspcrrr
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> a main Line

» EAST to WEST across Parma
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Trolleybus line 5 Tro[[ey

Fromoting electric public transport

Linea filoviaria n S
percorso

This progact im imis smenbed shrough B COMTRAL £ “ CENTRAI. - -
B neenr - Ky ) EUROPE Eaus Leipzig, October 2012 tED I 16



Predicted power consumption T["O[[ey

Line 5 with “"ebus” § }
'
1

Frequency: every 10 minutes
vehicles required: 8

Route Length: 9 km

415000 Km/year

Max n°Passengers/hour: 1700

VVVYY

Y

power consumed:
1.1 Mil KWh/year

(power saved with SUPERCAPS:
350000 KWh/year)

OPEAN UNION Thin progact im iz smented through e CENMTRAL £ CEm H H
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European public transport T['O[/e

Promoting electric public tran prr

»Ecological
»Economical

> Electrical

MER mmmeeeeeeee e €0 EUROPE \bus Leipzig, October 2012 E: | 18




and the ride goes on... T['O[/e

Promoting electric public trans pcrrr

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

= davide_mezzadri

@davide _mezzadri

davide_mezzadri

Linked[}] Davide Mezzadri
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