The demonstration component of the Joule-Thermie Programme

ANTARES

A New Transport
Approach Regarding
Energy Saving



The JOULE-THERMIE programme was launched in 1995 as the
European Union's first ‘integrated’ programme, bringing together the
resources of the European Commission Directorates-General XIl
(Science, Research and Development) and XVII (Energy). This pro-
gramme is funded by the European Union’s Fourth Framework
Programme for Research and Technological Development, one of the
most extensive research funding initiatives available to European com-
panies and research organisations.

The JOULE-THERMIE programme runs until 1998 and has a total bud-
get of 1,030 MECU of which 566 MECU are allocated to the THERMIE
demonstration component of the programme for the support of projects
and assosciated measures. THERMIE is focused on the cost-effective,
environmentally-friendly and targeted demonstration and promotion of
clean and efficient energy technologies. These consist of renewable
energy technologies; rational use of energy in industry; buildings and
transport; a clean and more efficient use of solid fuels and hydrocar-
bons. Essentially, THERMIE supports actions which are aimed at prov-
ing both the technologcal and economical viability and validity of ener-
gy technologies by highlighting the benefits and by assuring a wider
replication and market penetration both in EU and global markets.
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0. BACKGROUND:

0.1 AIMS OF THE PROJECT

FIELDS OF APPLICATION

OBJECTIVES RESULTS

/ \ - ] ﬁvaluatioa and measure of \

energy savings and reductions
. Reduction of energy consumption of polluting emissions

.’I- - - H
o .Antar.es Dihogomitof ot I
| project

. Reduction of pollutant emissions

. Decongestion of urban areas
and city centres

. Increase in public transport usage

. To verify the efficacy of the integrated
usage of innovative technologies for
traffic/transport management and
control in the urban areas

. Improvement of cities life quality

&

. To promote the collaboration
between EU cities for common
) Qﬂuﬂons to mobility problems /

ACTIVITIES

G- R

Project management

. Variable message systems . Automatic vehicle

(public tranport/private cars) monitoring (public transport)
. Zone access control . Intelligent traffic monitoring
. Interchange areas (private cars)
. Traffic light management % gi:eg;aphical focpention
aRestricted Jancs . Integrated ticketing system
. Low emission vehicles . Smart lighting

\ . Dial & Ride )
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0. BACKGROUND:

0.2 ANTARES SITES

THERMIE
* o

1.020.000 | Spain Barcelona (Barcelona Tecnologia, S.A.)|

Italy Bologna (ATC Bolognha)

.000 6 | Ireland  Dublin (Dublin Bus)

Germany Leipzig  (LVB Leipzig)

DUBLIN &
——e 613‘.000 France Toulouse (Mairie de Toulouse) -
640.000 000 \_ y
1.700.000
. o LEIPZIG
0.000
400.000

«260.000
L BOLOGNA
BARCELONA 3

TOULOUSE
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1. REVIEW OF ANTARES ACTIVITIES:

PROJECT MEASURES CITY DEMONSTRATOR

PHASE BARCELONA BOLOGNA DUBLIN LEIPZIG TOULOUSE

ZONE ACCESS CONTROL v

INTEGRATED MOBILITY MANAGEMENT v

IMAGE-BASED VEHICLE DETECTION v
(market research)

GEOGRAPHICAL INFORMATION SYSTEM v

VARIABLE MESSAGE SYSTEMS v,V v v

L]

(PUBLIC TRANSPORT) (market research)

VARIABLE MESSAGE SYSTEMS v
(PRIVATE CARS)

TRAFFIC LIGHT MANAGEMENT v v v
(BUS PRIORITY)

ANTARES 1 AUTOMATIC VEHICLE MONITORING v

RESTRICTED LANES v

QUALITY CORRIDOR v

EXTRA-LOW EMISSION VEHICLES v

INTERCHANGE AREA / PARK & RIDE v

INTEGRATED TICKETING v

SMART LIGHTING v

INTEGRATED TICKETING v

INTEGRATED MOBILITY MANAGEMENT NO v

INTERCHANGE AREA / PARK & RIDE v,V

ANTARES II | TRAFFIC LIGHT MANAGEMENT (changed by more
(BUS PRIORITY) Interchange Area)

EXTRA-LOW EMISSION VEHICLES v

- Grey: foreseen in technical annex of contract
- Tick: implemented
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1. REVIEW OF ANTARES ACTIVITIES:

Barcelonal Bologna| Dublin Leipzig | Toulouse| |Barcelona|Bologna Dublin | Leipzig |Toulouse
INTEGRATED TICKETING SYSTEM
GLOBAL _______._-—-—'—"'_'_'_._—-_._._._'_——__
MEASURES [T ———_ |\TEGRATED MOBILITY MANAGEMENT SYSTEM
/‘ VARIABLE MESSAGE SYSTEM (P.T)
INFORMATION
VARIABLE MESSAGE SYSTEM (Private Cars)
SYSTEM
GEOGRAPHICAL INFORMATION SYSTEM
ONE ACCESS CONTROL
URBAN _/_ ZOME ACCESS C L
MOBILITY i 2 g
| —— INTERCHAN AREA / PARK & RIDE
MANAGEMENT || PRIVATE ERCHANGE & RIDE
|
\ 5
\ ———  IMAGE-BASED VEHICLE DETECTION
III
\ ~ TRAFFIC LIGHT MANAGEMENT (Bus Priority)

SMART LIGHTING

RESTRICTED LANES

RESTRICTED LAMES CONTROL

AUTOMATIC VEHICLE MONITORING

—\— EXTRA LOW EMISSION VEHICLES
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2. PUBLIC TRANSPORT SERVICE IMPROVEMENT

2.1 REAL-TIME INFORMATION SYSTEM AT BUS STOPS

BARCELONA

) e

BARCELONA

Ba i
as8sel
‘ Graci SRURIES

e o |

BOLOGNA

Real-time information system at bus stops
e Pilot test applied in Passeig de Gracia - commercial zone in city center
- and linked with the AVM centre by UHF radio.

¢ 5 new units specifically developed for Antares are working since July
1995
e The main elements of the new displays are the following:
— Solar panel for independent energy supply.
Graphic display LCD (with two rows of characters).
People presence detector.
— Antenna, UHF radio set, electronic card.

Real-time information system at bus stops
e Infopoints connected to the urban fleet control by

frequency channel.

radio’s reserved

e 3 types and sizes of displays, depending on bus stop’s location and bus

lines concentration.
e Wide trial over great number of bus stops.




W Antares Project e
= g g i
2. PUBLIC TRANSPORT SERVICE IMPROVEMENT
2.2 BUS PRIORITY SYSTEM
BARCELONA - BOLOGJ\‘/)A —
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Bus priority system with centralised system

e 4 complex junctions of Passeig de Gracia

e Using information collected by beacons, about
bus position, and processing it with priority level
tables, the TMB central computer communicates
a vehicle priority to the UTCC central computer.

e The vehicle priority combined with other inputs like
junction traffic demand, order of vehicle arrival....is
sent out to controller that determines the extension.

Bus priority system with centralised system

e Actuation along Via Emilia Ponente ( 32
controlled cross-roads )

e Network of multifuncional local  units
interconnected and linked with control centre.

e Using information from magnetic loops and
control centre indications, local unit calculates
dynamically the traffic light phases.

Bus priority by local decision

4 junctions of bus line ‘A’ involved.
Local unit integrated in traffic light.
Using information sent out by radio
from bus, about route and foreseen time
to pass the junction, local unit
determines Green Wave for P.T.
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2. PUBLIC TRANSPORT SERVICE IMPROVEMENT

2.3 INTEGRATED TICKETING MANAGEMENT

LEIPZIG

BOLOGNA

" -~ 'BOLOGNA PROVINCE

| AIE ...

Integrated ticketing management

e New integrated fare system applied to the whole Bologna province.

e New ticketing system, a hybrid validator for magnetic/microchip cards.

e QGeneral survey to collect data for delimiting geographical area, number of zones and fare levels

On-board new ticketing system

e Quick ticketing system.

e Easier ticketing process for bus driver

e Average saving of delay time at bus stops
about 30 seconds.
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2. PUBLIC TRANSPORT SERVICE IMPROVEMENT

2.4. OTHER MEASURES

DUBLIN

THE

QUALITY BUS CORRIDOR

Quality Bus Corridor
e Reappraisal of the role of the buses as a mass transit mode.
e Different important concentric bus lines involved like route 39 and route 25.

e 6 Key attributes of QBC ( new alignment, high frequency, ‘clean’ vehicles, staff, new
infrastructure and traffic management )

e Increase of 10% in number of bus passengers, 50% of which come from private transport.

e 1.600 m of new installation in Berlin street.

e New public transport lane substitutes private
transport lane.

e Trams “protected’ from car congestion.
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3. CLEAN PUBLIC TRANSPORT VEHICLES

3.1 MEASURES AND TECHNOLOGIES DEMONSTRATED

Compressed naural gas vehicles for P.T.

BARCELONA

DUBLIN

Cliain Saileacn
Clonsilla iy

Wa many Street

Pilot trial with the introduction of 2 buses, one standard and one
articulated with low floor platform and CNG adapted engine.
Reduction of pollutant emissions and “clean” fuel use.

Use of one of the most promising alternative fuels, CNG.

Vehicles involved run through different conditions and bus lines inside
Barcelona, to study possible extension.

Extra low emission vehicles

4 new double deck buses.

Vehicles to the latest (Euro 1) emission/pollution standard and with the
highest quality specifications in terms of passenger comfort.

25% energy consumption and emissions savings compared with old double
deck buses.

Integrated within new quality bus corridors.
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4. PROMOTION OF MODAL SHIFT

4.1 INTERCHANGE AREAS

BARCELONA

L
(1] | Hou desti J

® Measures implemented in Park & ride located in Plaga de les Glories, the junction between the 3 main inner arteries of Barcelona.

Integrated ticketing management

e Combined ticketing for parking and P.T. with
an unique fare for parking and for unlimited
use of the city public transport network.

o Installation of new adapted ticket dispenser.

Variable message system for cars

Big variable message panel used.

Real time information on the occupancy level
of the parking and connected public transport
lines to the drivers.of Gran Via (main access).

Variable message system for P.T.

e [nteractive information terminal inside parking.

e Allows to make consultations about the best
itinerary combinations between two points
using GIS-based bus and metro networks.
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4. PROMOTION OF MODAL SHIFT

4.1 INTERCHANGE AREAS
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Interchanging areas and bike&ride stations

18 bike&Ride stations on 15 different places along the city border of LeipzigQuick ticketing system.
Two different types of bike&ride stations, with roofed and unroofed bike parking areas.
2 interchanging areas in City centre and Leipzig-Lindenau allowing the connection between different public transport modes.

About 350.000 passengers from railway terminal, bus lines and tram lines use interchange area.
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S. PRIVATE TRAFFIC RESTRICTION
5.1 MEASURES AND TECHNOLOGIES DEMONSTRATED

BARCELONA

i
!!

BARCELONA

-»{Zone Access |\&
Control

aaaaaaa

Intelligent access control for private cars
e Selected area called La Ribera is located in Ciutat Vella, historical centre of the city.

Pilot trial to reduce traffic volumes and to place pedestrians at the top of area mobility.

4 entry gates, 2 main entries, with card reading system, without time restrictions, and 2 secondary entries with pre-defined timetables.
Integrated system with traffic detectors, retractable bollards, identification terminal connected with control centre, light signal and teletag,
Reduction about 80% of daily traffic with high level of satisfaction of residents and users.
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6. INTEGRATED MOBILITY SYSTEM

6.1 MEASURES AND TECHNOLOGIES DEMONSTRATED

TOULOUSE

PC CAPITOUL
TN ]
CLAIRE
GIS.

Congestion
Management

‘ 5 NNz A
S.ALE. 00,

Q o
BUS INFOS

USAGERS T.C.

GESTION V.R.U.

INFOS
USAGERS

PC
ERATO

PC PC
Chapitre ASF

Integrated mobility management system

e Implementation of new mobility management software tool called CLAIRE.
CLAIRE is a system for monitoring and regulation of congestion.
Inputs collected from several sensors network, integrated within a Geographical Information System

e Pilot trial in the centre of the city, about 75 crossings equipped with traffic lights and sensors scattered in the road.

CLAIRE gives information through variable message system and “ALLO TRAFIC”, phone service with automatic voice messaging.
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6. INTEGRATED MOBILITY SYSTEM
6.1 MEASURES AND TECHNOLOGIES DEMONSTRATED

TOULOUSE

| ! Socsr o BT 1}
| T N N I N
|

| Regulatior

o e st S

Integrated mobility management system
e Traffic in the city centre has decreased by about 5%.
e Increase of average vehicle speed about 5%.
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7. OVERALL PROJECT RESULTS
7.1 ECONOMIC PROFITABILITY

THE ANTARES PROJECT PRODUCES
ANNUAL SAVINGS OF:

= 1,403,376
} |:> litres of Gasoline

= 543,205
’:> litres of Diesel

864,000
Kw/hour

1,720,316
ECU

IN ECONOMIC TERMS:

* X %
El!- DG Xyll
THERMIE

LI R



6l

Antares Project

Final Achievements
Version 2.0. SPRING 1998

7. OVERALL PROJECT RESULTS
7.1 ECONOMIC PROFITABILITY

EQUIPMENT INVESTMENT OF:
5,119,512 ecu

MAINTENANCE COST OF:
469,402 ecu per year

ECONOMIC SAVINGS OF:
1,720,316 ecu per year

THE PAYBACK PERIOD CORRESPONDS TO:

4.1 years
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7. OVERALL PROJECT RESULTS
7.2 SUMMARY OF ENERGY AND ENVIRONMENTAL IMPACTS
EVALUATION METHODOLOGY

ENERGY SAVINGS (TEP/year) ENVIRONMENTAL IMPACTS (Kg/year)
S 971,3 81 69,9 13,8 360,4 186  TOTAL
Barcelona j | 1736
=2 .h. e __.,. R m B Toulouse
Bologna — e e L 1057 O Leipzig
puin === 554 TOTAL M Dublin
STl M Bologna
Leipzig SiSiS a1 3,876 M Barcelona
. = TEP/year CO*1,000 S02*1,000 NOx*1,000 TSP*1,000 HC*,000 CO2"1E6
oulouse b3

» BEFORE/AFTER DATA HAVE BEEN COLLECTED USING SURVEYS, COUNTINGS AND ON-STREET
MEASUREMENT:
- Cities stock matrix data and specific invariable data
- Selection of application areas for each measure or group of measures
- Before/after traffic conditions in each mode in the areas (speed and v/km)

= THE ANTARES METHODOLOGY FOR CALCULATION AND ANALYSIS OF THE ENERGY
CONSUMPTION AND POLLUTANT EMISSIONS HAVE BEEN DEVELOPED WITHIN THE TYPE B ACTION
(T 131) TOGETHER WITH JUPITER AND ENTRANCE PROJECTS
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7. OVERALL PROJECT RESULTS
7.2 SUMMARY OF ENERGY AND ENVIRONMENTAL IMPACTS
EVALUATION METHODOLOGY

COLLABORATION WITH OTHER THERMIE TARGETED PROJECTS: JUPITER AND
ENTRANCE (THERMIE TYPE B ACTION - T131)
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7. OVERALL PROJECT RESULTS

7.2 SUMMARY OF ENERGY AND ENVIRONMENTAL IMPACTS

ANTARES total annual savings

ANNUAL ENERGY & ENVIRONMENTAL SAVINGS INDICATORS

Energy CO, CcO HC NOx SOx PM
in GJ in Kg in Kg in Kg in Kg in Kg in Kg
96,081 5,266,954 | 433,036 | 54,494 21,028 3,226 2,705
SAVINGS per km2

Total area = 3,303 km2

SAVINGS per 1000 inhabitants
Total opulation = 4, 296 658 inhabitants

2.36

w25 .82 W)O .78 WZ .68 w4.89 WJ.TS w.GZ
CO2 NOx SOx PM

SAVINGS per MECU
Total investment = 5.5 MECU
1 MECU 1 MECU 1 MECU 1 MECU 1 MECU 1 MECU 1 MECU

17,469.27 GJ

957 628 Kg 78,734 Kg 9,908 Kg 3.323.27 Kg 536 54 Kg 492 Kg
.r-—-' - io i — L “ {@; Y= = — o o

*
EU- DG Xvil
THERMIE
* x %
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7. OVERALL PROJECT RESULTS
7.2 SUMMARY OF ENERGY AND ENVIRONMENTAL IMPACTS

Annual savings per 1000 inhabitants by city
Energ | CO, | CO l HC l NOx 1 SOx l PM
BARCELONA _F000 inhab 1000 inhab 1000 inhab 00 inhab 0 inhab 0 inhab 0 inhab
F’-;=":=._.;___‘ 41284.25 Kg 14 Kg 1256.25 Kg 41 Kg 57 Kg 42 Kg
' CO2 CO:2 CO Cco HC HC NOx NOx SOx SOx PM PM
| NOx | SOx ]
BOLOGNA 2+000 inhab 0 inhab 0 mhab
1126.69 Kg 9 Kg 'ﬁ% ¢
SOx SOx PM PM
o
] NOx SOx ]
DUBLIN 0 inhab inhab 0 mhab
.52 Kg WM Kg 61 Kg
NOx NOx SOx SOx PM PM
HC | NOx SOx | PM
LEIPZIG 0 inhab 0 inhab 0 inhab 0 inhab
5 Kg .32 Kg 8 Kg -
b 4
HC I NOx SOx
0 inhab 0 inhab [nhab
.08 Kg ﬁ WB Kg

TOULOUSE
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Annual savin s per 1000 inhab. in area i
CO, |

nvolved for gsroups of measures
HC | NOx

BARCELONA Energy | SOx | PM

;M“;ﬁfmﬂﬂnﬂlﬂw 0 1nhab 0 inhab 0 inhab 0 inhab 0 inhab 0 inhab 0 inhab

s it I 75 GJ 04.9 Kg 8.16 Kg 32 Kg 23 Kg #78 Kg .66 Kg
ﬁ ©C0O2.CO2 {COXCO} HC HC NOx NOx SOx SOx PM PM

f“blic Transport Improvment: 0 inhab 0 inhab 0 inhab 0 inhab inhab 0 inhab 0 inhab

Real time infi

026)  [B8e.c4 kg 18 Kg lﬂﬂo o MBzxe Mk

* CNG vehicles

Pmsi'if;;m o 0 inhab 0 inhab 0 inhab 0 inhab 0 inhab 0 inhab

- Integrated ticketing 6 GJ 9 Kg 1 Kg 8 Kg 1 Kg 0 Kg

- VMS traffic vehicles i

- VMS public transport

BOLOGNA Energy | CO, | CcoO | HC NOx | SOx | PM

Trzﬂ';lc l\‘/i:lh;fMﬂnaigement System 0 inhab 0 inhab 0 inhab 0 inhab 0 inhab 0 inhab 0 inhab

A i}

e 41 GJ 6.67 Kg 20 Kg 29 Kg .69 Kg 49 Kg .86 Kg

*Real time info ﬁ .COz .CO 1’ CO HC HC SOx SOx PM PM

DUBLIN Energy [ CO, | CcO | HC NOx | SOx | PM

:’ublic Transport 0 inhab 0 inhab 0 inhab 0 inhab 0 inhab 0 inhab 0 inhab

o Nt g .96 GJ 0.8 Kg 9.71 Kg .75 Kg 52 Kg 3 Kg 61 Kg

* Low diesel emission vehicles ﬁ (C02'CO2 CO/ CO HC HC NOx NOx SOx SOx PM PM

LEIPZIG Energy | CO, | CO | HC NOx | SOx | PM

Pl]lsb-Trﬂ_nsgl- I]nlpl{tévcmy‘n*: 0 inhab 0 inhab 0 inhab 0 inhab 0 inhab 0 inhab 0 inhab

* Bus priority local decision

+ On board ticketing 17 GJ 7.85 Kg 64 Kg 15 Kg 28 Kg 68 Kg .

* Restricted lanes (CO2

I:'l;::‘l&s!;i:h mhab 0 inhab O inhab 0 inhab 0 inhab 0 inhab 0 inhab

e GJ .28 Kg 42Kg 40 Kg 04 Kg -
©C02.CO2 )

TOULOUSE Energv CO, | CcO | HC NOx SOx | PM

:’rt'r:;fr:tgc“ bmgf;dﬂ‘icﬁﬂn and 0 mhab 0 inhab 0 inhab 0 inhab 0 inhab 0 mhab 0 inhab

n Tal I [ anag.:

* Congestion manag. asgyslern and 6 GJ 0.89 Kg ,40 Kg .38 Kg .08 Kg 78 Kg

users info CO:z CO2
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8. DISSEMINATION ACTIVITIES CARRIED OUT

— Many dissemination activities have been carried out, among them we can highlight:

» * More than 30 publications have been issued at city and European level

» o ANTARES partners have participated in Fairs and Exhibitions

Partner Fair/Exhibition Place and Dates
MT SITEF Toulouse, October 1995
MT FAUST 96 Toulouse, October 1996
BTSA TEM/96 (Salon Internacional de Técnicasy | Madrid, 19-22 November
Equipamientos Municipales) 1996
ATC THERMIE Exhibition Berlin, 19-24 September
1994
ATC The Convegno Europolis Bologna, 22-25 February
1996
LVB Stadtverwaltung Leipzig Die Industriestadt | Leipzig, 1994
Leipzig: gestern-heute-morgen

e Important events at political level have been organised by ANTARES partners.

Partner

Event

Place and Date

LVB

“Signature of Antares Protocol”

Leipzig, March 10, 1994

BTSA

“Barcelona Resolution Signature”

Barcelona, November
18, 1994

MT

“Séminaire Télématique des déplacements
urbains”

Toulouse, 28-29 March
1996
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CONTACT ADDRESSES

The THERMIE Type "B" contract N°® TR/1022/93 has been awarded by:

The Commission of the European Communities
Directorate General for Energy
(DG XVI)

Mr. Kim Cabrero

Barcelona Tecnologia, S.A.
Centreservei Zona Franca
Carrer 60, Num. 25-27, Sector A
08040-BARCELONA

34 93 431 46 50

34 93 431 41 63

btsaZz@ibm.net

Mr. Serge Mathieu

MAIRIE DE TOULOUSE
Service Circulation-Transport
1, rue de SEbastopol
F-31000 TOULOUSE

33 561 222 654

33561 214 692
antares@iway.fr

Dr. Claudio Claroni

AZIENDA TRASPORTI CONSORZIALI
Via Saliceto, 3

40128 BOLOGNA ltaly

39 51 350 522

3951 380525

atc@bo.nettuno.it

Mr. Volker Voigt

LEIPZIGER VERKEHRSBETRIEBE (LVB) GMBH
Karl-Liebknecht Strasse, 8-12

04107 LEIPZIG Germany

49 341 4921 115

49 341 4921 105

lvb.gmbh@t-online.de

Mr. Derry O'Leary

BUS ATHA CLIATH-DUBLIN BUS
59, Upper O'Connell Street
DUBLIN 1 Ireland

353 1 703.30 09

3537 87215 25
derry.oleary@dublinbus.ie
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