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How to sell the idea to the decision makers / lessons learned from previous 

trails of introduction (type of city, route structure and topography, etc.)

Summary of experiences when introducing new In Motion Charging lines

Inclusion of In Motion Charging in planning and feasibility studies in early stage

Design of an explanatory campaign for the public, gaining public support

Promotion of high efficiency of In Motion Charging solution, positive effects on 

reducing the carbon footprint

Accordance with EU Clean Vehicle Directives (or other national legislation) in 

inclusion of the National quotas of the member states

Session AGENDA



IS IT WORTH IT? YES! BUT HOW TO DO IT? 

The promotion, procurement and commissioning 

process to complement clean energy vehicles on the 

example of Gdynia (PL) trolleybus system



GDYNIA PUBLIC TRANSPORT IN NUMBERS

• 250,000 inhabitants (1 million in Tricity)

• Length of public roads: ca. 400 km

• Length of public transport routes: ca. 250 km

• Motorization rate: 500 cars/1000 inhabitants

• Transport modes market share: 50/50

individual transport

and public transport:

• 77% of all Gdynia inhabitants live within a 

5 min. walk from a bus/trolleybus stop

49.0%50.0%

0.4% 0.6%

Only 3 trolleybus cities in Poland – Gdynia, Lublin 
and Tychy - 15 in the past!



CURRENT GDYNIA TROLLEYBUS OPERATION
18 day lines (9 of them extended) + complementary 

operation on 3 bus lines

105 trolleybuses

90 km of trolleybus traction (both ways)

10 traction substations

over 5 milion vehicle km a year

410 employees (265 drivers – 2.5 driver per vehic.)

25% of drivers are women

ELECTRIC vs DIESEL PT MARKET 
SHARE 

Trolleybus transport covers ca. 30% of the 
whole public transport in Gdynia and 

neighbouring spa resort city Sopot (which 
does not have public transport of its own), 

mainly in central areas of both cities.

GDYNIA 
TROLLEYBUS 

SYSTEM 
STARTED ITS 

OPERATION IN 
1943.

LAST YEAR IT 
CELEBRATED 

ITS 80TH 
ANNIVERSARY 



PASSENGER 

INFORMATION 



In 1990s - the threat of closing down the trolleybus system in Gdynia  

2005 -2007 – 1st EU project to modernize 
and revive Gdynia trolleybus transport: 
new depot, 10.5 km of new grid, new low floor 
fleet of 10 trolleybuses, 13.5 milion EUR – 50% 
cofinancing from ERDF

2010 -2013 – 2nd EU project to stregthen the quality of trolleybus transport: 
modernization of existing wired infrastructure, new substations, centralised 
power distribution, new fleet of 30 trolleybuses
25 milion EUR – 70% cofinancing from ERDF

2014 REGIOSTARS 
EUROPEAN COMMISSION 
AWARD for the best 
investment project in 
sustainable public transport 



Project I - co-financed from European Regional Development Fund (2004-2006 programming period)

Development of pro-ecological public transport in 
Gdynia

Increasing the access to ecological trolleybus public transport and raising the efficiency of 
its functioning

• building new trolleybus depot 

• constructing new trolleybus lines (10.6 km of
trolleybus traction single line)

• purchase of 10 new low-floor trolleybuses

Total cost of the project: 14 m Euro
Co-financing from ERDF:   5.6 m Euro (50%) 
Implementation: 2005-2007
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Project II complementary to Project I - co-financed from European Regional Development Fund (2007-2013 programming 
period)

Development of pro-ecological public transport in Tricity

• modernization of the traction network along the main streets of 
Gdynia and Sopot (11.5 km of trolleybus traction single line) with the 
reconstruction of 1 trolleybus loop

• construction of 4 new and modernization of 5 existing traction 
substations 

• construction of Substations Remote Control Centre for enhanced and 
decentralized power management

• purchase of 28 new state-of-the-art low floor trolleybuses with 
alternative drive (Ni-CD battery) and regenerative braking system

Total cost of the project: 24.5 m Euro
Co-financing from ERDF:     13.6 m Euro (70%)
Implementation: 2010-2013

Metropolitan Area

Further increasing the efficiency trolleybus transport functioning





Gdynia trolleybus network after two major upgrade  projects 

Project I                                                         Project II



BEFORE THE PROJECT:
yearly traction electric energy consumption: 13 GWh

AFTER THE PROJECT:
yearly traction electric energy consumption: 10.5 GWh

ECOLOGICAL BENEFITS:

► reduction of yearly energy consumption (by ca. 20 %) 
resulting from yearly electric energy saving of 2.5 GWh

► reduction of transport pollution emission
► reduction of yearly CO2 emission by 2.25 Gg = 2 250 tons 

2 250 TONS OF CO2 LESS

2ND UPGRADE PROJECT ECOLOGICAL GAINS



2014 REGIOSTARS EUROPEAN COMMISSION AWARD FOR 

GDYNIA PUBLIC TRANSPORT OPERATOR FOR THE EU BEST 

INVESTMENT PROJECT IN SUSTAINABLE PUBLIC TRANSPORT 

LINK TO REGIOSTARS VIDEO: GDYNIA TROLLEYBUSES (PKT 
GDYNIA) - WINNER REGIOSTARS 2014 (presentation 31/3/2014 EN)

https://www.youtube.com/watch?v=O0-LyU8odpU


Gdynia trolleybus transport development

through complementary EU projects

Innovative 

solutions:

■ new technology 

battery IMC  

trolleys

■ supercaps on 

substations

■ training programmes in safe eco-driving

■ published handbook on 

conversion of a diesel

bus into a trolleybus

■ study on areas   

predisposed for 

supercapacitor  

recuperation energy 

storage installation

■ dual power supply 

system on the network

■ feasibility studies on 

further public transport 

electrification in Gdynia 

by IMC trolleybuses

http://pktgdynia.pl/wp-content/uploads/2013/07/wiadomosci17_mini.jpg
http://www.google.pl/url?sa=i&source=images&cd=&cad=rja&docid=bJoa3_DiGrSdEM&tbnid=MEXsnfC6KyUGRM:&ved=0CAgQjRwwAA&url=http://www.nekma.pl/showCategory/4/title/O%20Nas&ei=A685Uu3HEMKA4gSjx4GIDQ&psig=AFQjCNElXUBe-QsCdTASmFrMUN0GOxiW1g&ust=1379598467318846
http://www.google.pl/url?sa=i&source=images&cd=&cad=rja&docid=tNPRZHD1Bp8S3M&tbnid=Cp77bI4Yf44BZM:&ved=0CAgQjRwwAA&url=http://www.euroregion-tatry.eu/od_euroregionu_tatry_do_europejskiego_ugrupowania_wspolpracy_terytorialnej,141,p.html&ei=W685UpidGqm24ATNvoCwAg&psig=AFQjCNFbK_1TcCqYTdH3OT-ePl2R7IuIlQ&ust=1379598555484384
http://www.google.pl/url?sa=i&source=images&cd=&cad=rja&docid=gd5B3x5aAnrdIM&tbnid=dIEsk752ZrKB1M:&ved=0CAgQjRwwAA&url=http://www.chmura.pl/pl/aktualnosci.html&ei=wK85Uu7SMOmn4gSs7oHADA&psig=AFQjCNEmevqlt-669Gpwl-JT-V6yIvoq5g&ust=1379598656845911


ORIGINS OF IMC TROLLEYBUSES IN GDYNIA

In 2009  - preparation for the fleet modernization co-financed by EU funds

Basic requirement for the new fleet – auxiliary drive allowing for autonomous operation 

of trolleybuses

Diesel drive

➢long distatance

➢flexibility

➢popular solution

Battery

➢promising technology

➢zero emission

➢easy maintenance

(„all electric“) 

Decision makers



• Tendering and purchase of 2 new hybrid

trolleybuses (from SOLARIS Bus and

Coach) with an alternative power source

– a new type of a battery from Lithium

batteries family (Lithium-ion)

• in 2015 - choice of a new schedule

trolleybus line to be serviced by hybrid

trolleybuses with a new battery (line 21) –

2 trolleybuses getting off the traction in the

central area of Gdynia and going for 2 km

solely on the battery as the power source

• purchase of a supercapacitor for

storing braking energy (20% energy

savings) – installed in one of the

substations placed in the hilly area where

there is a lot of braking

CIVITAS DYN@MO 



BATTERIES IN GDYNIA TROLLEYBUSES

Ni-Cd battery

 capacity: 6-16 kWh

 range: 3-5 km

 length: 12 M

Li-Ion battery 

 capacity: 27 & 69 kWh

 range:  ca.15 & 30 km

 length: 12 M

LiFePO4 battery

 capacity: 40 kWh

 range:  ca. 20 km

 length: 12M 

+ 6 12M trolleybuses with LTO batteries (75 kWh) – GEPARD PROGRAMME

LTO battery

► capacity: 58 & 87 kWh

► range:  ca. 35 km

► length : 12M + 18M



IMC IN USE - REGULAR OFF WIRE OPERATION 

Line 21 – line extended by 2 km off wire 

section; landmark street of Gdynia 

Skwer Kościuszki; on since 2015

Line 29 – line extended by 4 km off wire 

section; highly populated Fikakowo 

residential area; on since 2016

Automatic lowering and raising  of 
current collectors due to special 

devices – docking stations placed on 
the overhead grid



FURTHER TROLLEYBUS LINES EXTENSIONS AND 

DIESEL BUS LINES REPLACEMENT
► line 31 – extension by 5 km to ERGO ARENA sports stadium in Gdansk

► several new trolley lines extensions as well as replacement of diesel bus lines - 34 to 

Demptowo and replacement of diesel buses by IMC trolleys on lines 181, X and on a night 

line N30 
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IMC IN USE - REGULAR OFF WIRE OPERATION IN GDYNIA

2015: FIRST OFF WIRE LINE GDYNIA TROLLEYBUS LINE

2024: 50 % OF THE LINES ARE EXTENDED (9 OF 18)



PROCUREMENT AND COMMISSIONING 

The tendering proces for IMC trolleybus operations must be very 

throroughly structured to ensure the selection of reliable and qualified 

service providers suitable for the specific service conditions.

Tender documents should specify:

- detailed functional requirements incl. battery performance & capacity

- vehicle compatibility standards

- energy efficiency benchmarks

- service details (eg. route profile, schedule and demand)

- guarantees

- after sales customer service



PROCUREMENT - VERY EXACT TECHNICAL SPECIFICATIONS FOR 

THE VEHICLES

Automatic 

pantographs enabling 

automatic raising and 

lowering of the 

collector

Asynchronous drive 

with energy 

recovery system

Alternative energy source –

a customized capacity

battery enabling regular off-

wire operation

Air conditioning in the whole 

vehicle

Internal and extrenal monitoring system



RAISING AWARENESS AND GAINING ACCEPTANCE



GAINING PUBLIC SUPPORT

Design of an explanatory campaign for the public



GAINING PUBLIC SUPPORT



GAINING PUBLIC SUPPORT



OPEN THE DEPOT TO THE PUBLIC



RAISE AWARENESS – CITIZENS ENGAGEMENT

https://www.bob-marburg.de/



RAISE AWARENESS – CHAMPION CITIES

Historic Centre of the City of Salzburg:
UNESCO World Heritage 



IMC TROLLEY LIGHTHOUSE EXAMPLES

• Biel, Switzerland

• Zurich, Switzerland

• Solingen, Germany

• Cagliari, Italy

• Prague, the Czech Republic

• Arnhem, the Netherlands

• Landscrona, Sweden

• Tallin, Estonia

• San Francisco, the USA (BRT)

• Rimini, Italy (BRT)



INTRODUCING IN MOTION CHARGING LINES

eBRT trolleybus line Rimini, IT 

double-articulated trolleybus, Hess



INTRODUCING NEW IN MOTION CHARGING LINES

VanHool 24m 
Trolley in Linz, AT

Solaris 24m Trolley



INTRODUCING IN MOTION CHARGING LINES



TESTING PHASE | 2010-2020 – Prague (DPP)

2011 – 2020 | electric battery buses

• Bi-polar charging technology, opportunity charging (short wire section)

• Synergies with tram grid / infrastucture (energy supply)

2017 – 2020 | in-motion charging

• Pilot project Prosecká street, in-motion-charging

• Line 58 (Palmovka – Letňany)

Wire section   

993 m ↑ / 615 m ↓

Sub-station

Depot Klíčov

In-motion-charging

Opportunity 

Charger

Overnight charging + 

battery balancing

Since 2/2022 |electric buses 
14x E-Busse Škoda 36BB (12 m)

• B-ipolar charging technology

• Energy supply (660 V) – from 

tram network 

• EU-funding



RAISE AWARENESS – SHARE BEST PRACTICES

https://cleanbusplatform.eu/toolkit/cbep-matching-tool

https://cleanbusplatform.eu/toolkit/cbep-matching-tool


RAISE AWARENESS – STUDY TRIPS



RAISE AWARENESS – STUDY TRIPS

User Forum to foster 
knowledge exchange 
(workshops with 20-
25 stakeholders & 
site visits)

Example: 
Eberswalde, DE



RAISE AWARENESS (WWW.TROLLEYMOTION.EU)



CREATE FACTS AND FIGURES

• Inclusion of In Motion Charging in planning and feasibility studies in 

early stage



CREATE FACTS AND FIGURES

• Inclusion of In Motion Charging in planning and feasibility studies in 

early stage



CREATE FACTS AND FIGURES

• Inclusion of In Motion Charging in planning and feasibility studies in 

early stage, Berlin case



TROLLEYBUS + E-BUS SYNERGY

Prague (CZ)

Cagliari (IT)



TRAM + TROLLEYBUS SYNERGY



TRAM + TROLLEYBUS SYNERGY



TROLLEYBUS + E-MOBILITY SYNERGY

http://www.omroepgelderland.nl/nieuws/2134955/Auto
rijden-op-energie-van-remmende-trolleybussen

Multi-purpose 
trolley charging 
infrastructure in 
Arnhem, NL

http://www.omroepgelderland.nl/nieuws/2134955/Autorijden-op-energie-van-remmende-trolleybussen


TROLLEYBUS + E-MOBILITY SYNERGY
Multi-purpose trolleybus infrastructure usage in Arnhem, NL



TROLLEYBUS + E-MOBILITY SYNERGY
Multi-purpose trolleybus infrastructure usage in Arnhem, NL



TROLLEYBUS + E-MOBILITY SYNERGY
Smart trolleybus system Solingen, DE



TROLLEYBUS + RENEWABLE ENERGY 
Smart trolleybus system Arnhem, NL

PV

EV charger

Storage

In-Motion-Charging

(IMC) busses



POLITICAL CONTEXT



POLITICAL CONTEXT

ACCORDANCE WITH EU CLEAN VEHICLE DIRECTIVES (OR OTHER NATIONAL 

LEGISLATION) IN INCLUSION OF THE NATIONAL QUOTAS OF THE MEMBER STATES

TROLLEYBUSES IN THE CVD

• Trolley buses are considered to be zero-emission buses, provided 
that they run only on electricity; or

• They use only a zero-emission auxiliary drive when they are not 
connected to the grid

• Otherwise they still count as clean vehicles

• Opportunity for trolleybus countries in Europe



POLITICAL CONTEXT



POLITICAL CONTEXT



Clean Vehicle Directive 

(2009/33/EU) Revision 2019

Quota for CZ: 41% by 2025 and 60% 

by 2030 (1/2 must be zero-emission)

Climate Declaration of the capital 

Prague (2019)

Reduction of CO2–emissions by 45% 

until 2030 (compared to 2010)

Climate Plan for Prague (2021)

2030 – 50% buses emission-free + 

25% buses (partly clean)

DECARBONISATION PLAN | Prague Bus Fleet

Prague Bus fleet | Alternative Drive Trains - Distribution



RAISE AWARENESS – BEST PRACTICES



RAISE AWARENESS – BEST PRACTICES





CE4CE PUBLIC TRANSPORT CIRCULARITY KNOWLEDGE PLATFORM

Objective:
1. To identify and represent the skills and knowledge required for the successful 

introduction and implementation of circular economy principles in public transport (PT)
2. To increase knowledge and capacities of stakeholders in public transport to identify 

circularity gaps
3. To provide tools and best practices to close these gaps in own organizations through co-

creation (circularity compass) and training

Target groups:
• all PT life-cycle actors
• decision takers
• general public

CE4CE (circularity4publictransport.eu)

https://circularity4publictransport.eu/


CIRCULARITY KNOWLEDGE PLATFORM

About the 
platform

General aspects 
on circularity

The 4 main 
knowledge 
topics

Home

Competence 
mind map

Competence 
Areas

Theoretical 
background

Governance 

Competence map Best Practices

Tools and 
resources

Survey

Factsheet 

Circularity 
compass

Matchmaking 
Forum
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CIRCULARITY KNOWLEDGE PLATFORM

About the 
platform

General aspects 
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knowledge 
topics

Home

Competence 
mind map
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Areas
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background

Governance 

Competence map Best Practices

Tools and 
resources

Survey

Factsheet 

Circularity 
compass

Matchmaking 
Forum

Platform 

navigation 

page

Skills map matched 

with knowledge: 

best practices, tools 

and resources.

Organised by: 

1. Competence area (vehicles, infrastructure, energy)

2. Resource type

3. Country 

LINK: https://circularity4publictransport.eu/

https://circularity4publictransport.eu/
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CIRCULARITY KNOWLEDGE PLATFORM

About the 
platform

General aspects 
on circularity

The 4 main 
knowledge 
topics

Home

Competence 
mind map

Competence 
Areas

Theoretical 
background

Governance 

Competence map Best Practices

Tools and 
resources

Survey

Factsheet 

Circularity 
compass

Matchmaking 
Forum

Platform 

navigation 

page

Skills map matched 

with knowledge: 

best practices, tools 

and resources.

Organised by: 

1. Competence area 

2. Resource type

3. Country 

Link to survey Concept in 

progress



CIRCULARITY KNOWLEDGE PLATFORM

Organisation of 

best practices, 

tools and resources

Resource type:

• Guideline

• Tool

• Method

• Software

• Online training

• Best practice

• Report

• Study

• Other

Competence areas:

• Vehicles

• Infrastructure

• Energy

• Theoretical background
• Circular economy
• Sustainability
• Design & systems thinking

• Governance
• Policy & regulation
• Green finance & economics
• Circular business models
• Participative project management
• Stakeholder engagement
• Communication

Vehicles

Batteries

Railway 

Electric

Buildings









HOW TO CONVINCE STAKEHOLDERS

• How to sell the idea to the politicians / lessons learned from 

previous trails of introduction (type of city, route structure and 

topography, etc.)

o Is it something for my city?

o What are “good” context conditions for the in-motion-charging introduction?

o What are the arguments (pro in-motion-charging): 

• Economy

• Energy

• CO2 emissions

• Infrastructure assets

• Capacity

• …

o Who needs to be convinced (target groups of communication)?



How to sell the idea to stakeholders (decision 

makers, the public)? / lessons learned from 

previous trails of introduction (type of city, route 

structure and topography, etc.)?

What are the main advantages of an in-motion charging trolleybus 

system?



AN INTERACTIVE EXERCISE - IMAGINE …

You are to convince decision makers in your city to deploy or expand 

IMC trolleybus system. 

What arguments would you use to support it: 

• …………………….

• …………………….

• …………………….

• …………………….

• …………………….

• …………………….



KEY TAKEWAYS 

IMC trolleybus advantages

• in accordance with EU Clean Vehicle Directives

• one to one diesel bus replacement as opposed to electric bus

(electric bus system needs ca. 20% more vehicles to replace diesel)

• energy efficient as it requires considerably less energy compared to 

electric bus system

• just unbeatable when going uphill, thus great for hilly cities

• grid can be enhanced by energy saving installations such as solar 

power plants with energy fed directly to the traction network with 

no transmission losses, or energy storage supercapacitors for 

recovering and storing braking energy



KEY TAKEWAYS 

IMC trolleybus advantages

• durable infrastructure; it can serve for 40 years

• a durable vehicle; it is possible to exchange just the battery, no 
need to scrap down the whole vehicle which can serve for ca. 20 
years

• grid is flexible and intermodal – other electric vehicles can easily 
charged from it; network posts are also city lamp posts

• power networks designed for IMC can be cross-used with other 
electric modes such as light rail

• very high percentage of charging infrastructure utilization(75%) 
compared to overnight (19%) and opportunity charging (37%)

• smallest possible parking/depot area of high fire safety 

• simple yet tested and resilient technology



KEY TAKEWAYS 

IMC trolleybus advantages

• smallest possible batteries suited to route demands

• 20-30% of wired infrastructure, 80%-70% off wire

• possibility of a shared PV system between residential and traction 
grids

• environmental benefits and noise reduction

• high usage of regenerative braking energy going into overhead line 
and onboard (battery and auxiliary)

• IMC trolleybuses represent a notable example of a circular 
economy solution in public transport





The real ecological 

footprint of the road 

transport sector

Tailpipe emissions are not the 

whole story

Electrification is no silver bullet

We have to do it smartly and 

efficiently!

Embedded GHG emissions:

50-60% of an EV’s 

Compared to

10% for combustion cars (T&E).
Embedded emissions are becoming 

the next frontier in our battle 

against climate change



A SHORT VIDEO ABOUT UPTAKING CIRCULAR ECONOMY PRINCIPLES IN 

PUBLIC TRANSPORT

YOUTUBE LINK TO THE VIDEO:
https://youtu.be/lbCKKBCudzk

https://youtu.be/lbCKKBCudzk


POLICY 

RECOMMENDATIONS 

FOR IN MOTION 

CHARGING 

TROLLEYBUS SYSTEMS 

KEY TAKEWAYS 



IMC T-BUS – AN ELEPHANT IN THE ROOM?
IMC trolleybuses well 

deserve to be taken 

into consideration 

and be present at the 

table at cities PT 

decarbonization 

discussion, alongside 

electric and hydrogen 

buses. They shouldn’t 

definetely be an 

omitted option.



QUESTIONS?



THANK YOU!

Marta Woronowicz

www.trolleymotion.eu

woronowicz@trolleymotion.eu


