
Welcome and opening remarks
Mark Daly, Sustainable Transport & Mobility Officer, Sheffield City Council

mark.daly@sheffield.gov.uk

Wednesday, 18th November 2015, Sheffield 



Building issues
• Toilets

– female just outside

– Male – turn left out of the room and follow the signs

• Fire safety

– No drill expected

– The Assembly point for all staff, contractors and visitors is the Peace 

Gardens in the cobbled area to the rear of the water feature adjacent to 

St Pauls Parade. (out of the main doors and turn left)

• Mobile Phones

– Put on silent/vibrate mode

• Social media – tweet using @TheLowCVP @airawaresheff



Compared to most other European cities, 

Sheffield has more public parks and 

green spaces, more tree cover, and also 

boasts one third of the city being in the 

Peak District National Park - the 2nd most 

visited national park in the world 

With a population of 551,800 in 

mid-2011, the City of Sheffield is 

England’s third largest metropolitan 

authority. 



This unique combination already makes Sheffield the greenest city in Britain. 

Sheffield has the highest household spend on outdoor equipment in the country, high 

participation rates in outdoor recreation and more than 200 outdoor businesses.



Pollution was 
much easier 
in the old 
days –

• See it 

• Smell it

• Taste it

• Direct 
impacts

• Cleaning it 
up was 
seen as a 
vote 
winner



Pollution today 
is more 
insidious–

Cant 

• See it 

• Smell it

• Taste it

• With harder 
to see 
direct 
impacts

• Cleaning it 
up is in 
some 
quarters 
seen as too 
difficult 



Challenges

• Years of neglect for AQ agenda by 

successive UK Govts

• Govt funding for environment and local 

authorities slashed

• Ambition on carbon reduction not high 

enough



Opportunities? 

• Global pressure on carbon reduction 

increasing

• EU fines for air quality breaches

• VW emissions scandal

• Funding available (if limited)

• There is a growing sense that the fossil 

fuel era is ending



Best practice
Today we will hear:

• a current overview of LEVs  and best practice 
policy measures

• About the widely underused natural gas as a 
transport fuel as well as experience of its use for 
buses in Reading

• The fuel “coming in the next 10 years” - hydrogen

• The Ecostars scheme, and

• Birmingham's approach as well as tackling 
emissions from taxis



EV Inmotion Supporting local 

businesses by providing 

subsidised charging and 

vehicles as well as a 

network of rapid and 

fast charge points 

across South Yorkshire

www.evinmotion.co.uk

http://www.evinmotion.co.uk/


• Please stay for lunch and use it to network

• Thanks and enjoy the day

• Mark.daly@sheffield.gov.uk



There are numerous national policy 

drivers for low emission vehicles

Reducing CO2 (GHG) emissions 
from road transport – meeting 
Government’s carbon budgets

Reducing NOx/PM from road 
transport, improving public health 

Improving energy security, 
reduced reliance fossil fuels  

Economic development and job 
creation – via automotive sector

At local level air quality then climate change are 
the principal motivators for LEVs

Overview of Low Emission Vehicles 
Andy Eastlake, Managing Director, Low Carbon Vehicle Partnership

Wednesday, 18th November 2015, Sheffield 
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LowCVP is a unique stakeholder organisation, 

our mission is to accelerate a sustainable shift 

to low carbon vehicles and fuels

Government & 
Public Bodies

Fuel Manufacturers

Technology 
Suppliers

Automotive 
Manufacturers

Vehicle

Operators

Environmental &

Academia

Collaborate on developing 
low carbon vehicles and 

fuels markets.

Influence Government 
policy.

Connect stakeholders to 
strengthen understanding 

and consensus.



 No official definition but would aim to achieve low to very low air pollution (NOx,PM) and 

CO2 emissions.

 Portfolio of fuel and technology options – no silver bullet! 

 Alternative fuels – natural gas, LPG, hydrogen, sustainable biofuels

 Advanced powertrain technologies – battery electric (BEV), plug-in hybrids(PHEV), 

hydrogen fuel cell(FCEV) - ULEVs

 Internal combustion engines which meet latest Euro Standards (Euro 6/VI)

 Retrofit technologies – exhaust after treatment, conversions, fuel saving

• Focus typically on reducing tail-pipe CO2 emissions but we should consider ‘well-to-

wheel’ GHG emissions (fuel production + exhaust). 

 There are multiple standards for different vehicle types 

- European Emission Standards for LDV and HDVs

- EU New Car and Van CO2 Regulations

- National standards for funding eligibility: Plug-in car grant <75 CO2g/km

Low Emission Bus Grant: >15% Well-to-Wheel GHG emission savings compared to a 

Euro 5 diesel bus and achieve Euro VI engine standard. 

 Consistent low emission vehicle definitions and standards recommended. 

What is a low emission vehicle? 



Availability and market projections of a 

selection of technologies and fuels

Plug-in 
vehicles

Hydrogen

Natural Gas/
Biomethane



A multitude of barriers preclude the near term 

uptake of plug-vehicles & alternative fuels

Fleet Operators Public

Electric /Plug-in
hybrids

Higher capital cost
Uncertainty in total cost ownership
Battery life/replacement cost
Payload penalty  for vans
Range limitation
Resale value
Lack of availability for low emissions vans
with higher payloads
Lack of information about financial benefits 
and suitability of different technologies
Lack of data on real world performance

Higher purchase cost
Battery life
Range anxiety
Lack of public refuelling
Recharge time
Performance/reliability

Natural 
gas/biomethane and 
dual fuel 

Lack of refuelling stations
Uncertainty in performance/reliability 
especially dual fuel
Supply of biomethane
Cost of infrastructure for small operators/LAs

National and local policy can facilitate reducing these barriers 
and stimulate demand for low emission vehicles. 
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Plug-in car market has increased rapidly 

since 2014, incentives played a key role
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Total registered ULEV vehicles in the UK 

All Cars (inc. quadricycles)

Motor cycles & tricycles

All Vans

Heavy goods

Buses and coaches

Other vehicles

Percentage of New Car Sales

Incentives
Plug-in car grant

75% grant towards EV 

infrastructure

Zero road tax

Lower company car tax

Some free parking 
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Top ten plug-in car models purchased 2015

Car market largest number of BEV and plug-

in hybrid  models - 25 and growing 

Across car segments - Small, sports, family 

1st hydrogen car – Hyundai trails in fleets



 99% of UK vans are diesel, <1% new van sales are plug-
in/alternative fuels 

 Plug-in vans limited availability, mainly small van segment 

Models - 9 BEV, 1 REEV, 1 hydrogen ICE 

 Larger vans – LPG, natural gas/biomethane, sustainable 
biodiesel (B20)

 LowCVP Low Emission Van Guide – outlines low emission 
fuels and technologies, business case, incentives, 
infrastructure, environmental and operational merits. 

- More information LowCVP Low Emission Van Hub: 

http://www.lowcvp.org.uk/lev.htm

The low emission van market is in its 

very early stages of development

Renault Kangoon (BEV) Mitsibushi Outlander (REEV) Autogas Conversion (LPG)

http://www.lowcvp.org.uk/lev.htm


Low emission taxis market is focused on 

plug-in technology but opportunities exist for 

alternative fuels  

 Plug-in black taxis (BEV & REEV) recently entered the market, very low volume 
 Black taxis conversions are possible - LPG and natural gas/biomethane. 

Birmingham City Council LPG black taxi conversion project (Clean Vehicle 
Technology Fund) – lower cost option

 Petrol hybrids been very popular with city mini-cab firms; opportunities with 
PHEV

Mercedes Benz  Vito Taxi    Fraser Nash Metrocab Nissan e-NV200
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The low emission bus market has experienced 

strong growth over the past three years, variety 

of technologies in use

2761 LCEB in operation, 2% bus market.

LowCVP developed Low Emission Bus 

accreditation scheme – linked to OLEV 

LEB grant.

Opportunities to retrofit buses for NOx

abatement & fuel saving. 

LowCVP LEB map

OEMs – ADL, Volvo, Scania, MAN, Optare, BYD
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Exemplar low emission bus fleets

Transport for London
 Largest hybrid bus fleet >1700
 Biodiesel B20 (used cooking oil) >30 buses
 17 battery electric buses, 1st double decker
 3 plug-in hybrid bus with inductive charging
 8 hydrogen fuel cell buses
 Bus retrofit programme – Selective Catalytic 

Reduction Technology, >90% NOx reduction

Nottingham City Council
 45 battery electric buses
 Exploring conversion of diesel to electric
 Developing fast & standard charging

Reading Buses 
 34 gas buses run on biomethane

(more from Reading later!)
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Independent vehicle emission testing 

shows very good NOx emissions 

performance of Euro VI buses
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88% reduction 

from gas at 

Euro V

98% reduction 

from gas Euro 

VI

99% NOx reduction 

from diesel Euro VI

NOx emissions can be lower than the Euro VI car limits (0.08g/km)

Real-world cycle NOx
emissions from LowCVP
Low Emission Bus 
accreditation scheme
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Low emission truck market is in its very early 

stages, fuel and technology options dependant 

on vehicle duty cycle 

 City duty cycles - hybrid, battery electric, and natural/gas 
biomethane (dedicated CNG/LNG trucks), sustainable biodiesel 
(used cooking oil)

OEMs – Scania, Volvo, Mercedes Benz, DAF, Iveco

 Long haul/motorway duty cycles – natural gas/biomethane
dedicated and dual fuel (LNG/CNG), sustainable biodiesel

 Very low numbers of hybrid and BEV trucks, natural gas and 
dual fuel trucks – circa 500 in use

 Opportunities for retrofitting fuel saving technology 

LowCVP Low Carbon Truck Accreditation Scheme 

 Availability of sustainable liquid and gaseous biofuels is a key 
challenge and ensuring WTW GHG emissions are lower than 
diesel. 

(DfT - Low Carbon Truck Trial http://www.gasvehiclehub.org/)

DAF Hybrid Truck

Mercedes Benz CNG Truck



Slide 14

THANK YOU FOR LISTENING

Andy Eastlake – andy.eastlake@lowcvp.org.uk

Join us Connect |Collaborate| Influence  
http://www.lowcvp.org.uk/

Low Emission Van Hub
http://www.lowcvp.org.uk/lev.htm

Low Emission Buses
http://www.lowcvp.org.uk/initiatives/leb/Home.htm

mailto:andy.eastlake@lowcvp.org.uk
http://www.lowcvp.org.uk/
http://www.lowcvp.org.uk/lev.htm
http://www.lowcvp.org.uk/initiatives/leb/Home.htm


There are numerous national policy 

drivers for low emission vehicles

Reducing CO2 (GHG) emissions 
from road transport – meeting 
Government’s carbon budgets

Reducing NOx/PM from road 
transport, improving public health 

Improving energy security, 
reduced reliance fossil fuels  

Economic development and job 
creation – via automotive sector

At local level air quality then climate change are 
the principal motivators for LEVs

Best Practice Policy Measures for the Uptake of LEVs 
Dan Hayes, Project Support, Low Carbon Vehicle Partnership 

Wednesday, 18th November 2015, Sheffield 



Contents 

 Introduction to Good Practice Guide 

 What is a Low Emission Vehicle? 

 Topics and Measures 

 The 5P’s :
1. Planning 

2. Procurement 

3. Provision of Infrastructure 

4. Parking 

5. Promotion 

 Implementation Mechanism

 Conclusions



Good Practice Guide for Local Authorities 

Aim: To assist local authorities in introducing a 
broad range policy measures and initiatives to 
stimulate the take up of low emission vehicles by 
private, business and fleet operators. 

Contents:
• National Policy Framework
• What is a Low Emission Vehicle?
• Local Policy Measures 
• Best Practice UK and Internationally
• Implementation, Challenges and Outlook 

Methodology: 
Desk-based research – survey 60 LAs and 15 
interviews to identify LEV related policies and 
good practice and key challenges 

Collaboration: Transport for London, Committee on Climate Change , York City 
Council, SMMT, LowCVP, Transport Scotland, Ecolane Transport Consultancy



ALL TECHNOLOGY/ 

FUEL OPTIONS

Efficient ICE

Battery Electric

Plug-in Hybrid

Hybrid LPG 

Hydrogen

CNG

Bio-methane

LOCAL & REGIONAL GOVERNMENT

Unitary

County

District

Boroughs

Transport

Planning

Licensing

Education 

Housing

Public health

Council tax collection

Air quality 

Energy 

Climate change

Economic development

Procurement

PUBLIC-PRIVATE 

PARTNERSHIPS

EUROPEAN CASE 

STUDIES

Germany

Norway

France

Sweden

Netherlands

Italy

Spain

Finland

Portugal

Denmark

Estonia

NEXT 10 YEARS

<3.5t
T A X I

LIGHT DUTY VEHICLES & INFRASTRUCTURE

SCOPE OF GUIDE

NATIONAL 

FRAMEWORKS

Good Practice Guide for Local Authorities 



SCOPE OF GUIDEGood Practice Guide for Local Authorities 

Survey information collected from:

 Personal Interviews:
 15 Local Authorities
 3 Public-Private 

Partnerships
 4 NGOs
 3 EU Organisations

 Online survey:
 68 Local Authorities,
 3 Passenger Transport 

Executives
 3 Local Organisations



61%

50%

44%

35%

29%
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An alternatively
fuelled vehicle

Tailpipe
emissions less

than
50gCO2/km

Low NOx/PM
vehicle

EURO 6
petrol/diesel

vehicle

Tailpipe
emissions less

than
75gCO2/km

Other Tailpipe
emissions less

than
120gCO2/km

Survey: Definition of Low Emission Vehicle 

No consistent definition and variability in 
standards prescribed in local authority 
policy documents



 Definitions often follow Euro Standards or CO2 emissions thresholds. (OLEV’s Plug-
in car grants defines ULEV as 75g CO2/km or less). 

 LEVs are not just alternative fuels and plug-ins; efficient ICEs of Euro 6 standards 
can contribute to reducing average air quality. 

 Air Quality: Euro 6 for passenger cars, Euro 6c for LDVs and Euro VI for HDVs.
 Consideration for older vehicles: average age of vehicle is 7 years. 

 A consistent and coherent framework of standards should be adopted across local 
authority policy areas; avoids confusion for consumers. 

 Targets and standards for LEVs are not static – these require regular periodic review 
and updating in local policy to encourage ambition and ensure continued 
introduction of cleaner vehicles. 

Low Emission Vehicle – Definition 
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12 Topic Areas Covering 52 measures



Identified 5 key policy areas that will have that greatest impact 
on low emission vehicle uptake: 

1.Planning

2.Procurement 

3.Provision of Infrastructure 

4.Parking 

5.Promotion (Education and Communication) 

Key for Local Authorities: The 5 P’s…

P



PLANNINGTopic 1 - Planning

Specify a minimum requirement for provision of LEV parking spaces and 

EV/alternative fuel infrastructure in planning conditions for new developments. 

Specify creation of ‘low emissions zones’ through planning conditions.

Specify the need for ULEV ‘readiness’ in building codes e.g. require sockets in new 
and renovated buildings.

Electric vehicle charge point installation designated as a permitted development 
right.

Planning obligations (section 106/section 75), community infrastructure levy and 

highway contributions for LEV infrastructure and car clubs.

Use Local Development Orders to secure land for LEV infrastructure.



Topic 1 - Planning

Good Practice Case Studies 

• Royal Borough of Greenwich: Introduction of a ‘low emission zone’ in
major developments setting a minimum Euro standard for commercial vehicles.

• Barcelona: Requires 2% of new off-street parking construction must be equipped 
with EV charging posts. 

• York City Council: New community stadium secured funding for EV charging for e 
bikes and cars.

• Swindon Borough Council: Use of local development order to speed construction of 
low carbon infrastructure – hydrogen and EV.

• Vancouver: New residential constructions require electrical circuit for home EV 
charging.

• Camden Council: Specifying EV car clubs in new developments and setting residents 
parking controls based on tail-pipe CO2 emissions.



Topic 2 - Procurement

Setting LEV Procurement Standards for Council’s own fleet

Setting LEV procurement standards for out sourced public services
e.g. logistics services, refuse collection, street cleaning, private hire firms, car clubs.

Employees that are entitled to subsidised leases are encouraged to select LEVs

New public-private partnerships to provide resources and expertise to reduce 
operating costs and emissions in fleets – new business models

Good Practice Case Studies 
• Dundee: ULEV procurement policy for LDV, total of 62 EV in fleet, largest in UK
• Camden: Green Fleet Procurement Policy for their own fleet and contractors, 

Stockholm: Lead a joint procurement effort, 335 partners purchasing 1,250 
vehicles/ year

• Transport for London: EV and infrastructure procurement frameworks and targets 
for their own fleet (Ultra-Low Emission Vehicle Delivery Plan)



INFRASTRUCTURETopic 3 – Infrastructure Provision

Electric vehicle drivers have access to recharging infrastructure 
at reduced cost or free. Can apply to alternative fuels. 
Infrastructure network is developed for ULEVs at key locations (standard/fast charging)

Grants or loans to local businesses to support installation of recharging infrastructure

Council depot or LA owned land to offer 3rd party access for refuelling/charging for local 
LEV fleets

Examples of Good Practice

• Bristol and Source West: Network of electric vehicle charging points

• London Borough of Camden: EV fast charging, LPG & biomethane refuelling at 

depot.

• London Borough of Hackney: Rapid on-street charging infrastructure

• Birmingham City Council: Strategic Infrastructure Planning



Topic 4 - Parking

LEVs permitted to use public parking facilities free or at a reduced cost.

LEV-only car parking spaces that do not include charge points.

Cost of parking permits reduced or waived for LEV owners.

Priority for parking permit applications given to LEV cars.

Allocating parking for sole use by LEV car clubs.

Good Practice Examples
• Sheffield Council: Green Parking Permits for EV, hybrid and LPG vehicles. 
• Kirklees Council: Annual parking season ticket for free or discounted for LEV.
• London Borough of Westminster : Free parking for EVs and discount non-council 

CP
• York City Council: Emissions based residential parking charges
• Oslo: EV only car parks
• Amsterdam: Reduced waiting times for parking permits for EV drivers 

P



Topic 5 – Promotion 

Advisory services - Providing tools and information on the use of LEVs
e.g. Council website, leaflets

‘One-stop shop’/promotion office to access more information, advice, guidance, 
permits and access cards for infrastructure.

Measures to share/access information internally and externally to a local authority –

‘stakeholder’ groups e.g.  local fleets, businesses, neighbouring LAs

LEV demonstration events - offering ‘try and drive’ experiences for local businesses 
and the public. Partnership with OEMs and local media. 

Awareness campaigns events to promote the benefits of LEVs

Good Practice Examples

• Scottish Borders Council: EV road show.

• Camden Council: Free electric vehicle trials for businesses, created electric car 

guide video, LEV event hosted by local celebrity.

• Sweden: EV car rally to increase media attention.

• Rotterdam: Electric Vehicle Centre, test drive EVs and related information.



Matrix of policy areas and relevant 

departments



Assessment of impact/ease of 

implementation of measures in the guide 



Implementation Mechanisms

Integrating LEV 
policies across 

Council plans and 
strategies

Identifying a 
champion to 

delivery LEV projects

Identify long term 
savings/benefits –
air quality, health, 
carbon, financial 

Collaboration and 
knowledge-sharing 

Public-Private 
Partnerships 



Concluding Messages 

 Local measures can make LEVs more convenient, cost effective and 
desirable.

 Wide range of policies measures that can have a big impact : The 5 P’s!

 Range of technologies and fuels will help you reduce CO2 and improve AQ. 

3 key messages to take away:

1. Collaboration – Internal & External

2. Communication – Shout it from the rooftops!

3. Consistency – Gives Certainty for Everyone. 



http://bit.ly/1evy5mT

http://bit.ly/1evy5mT


http://www.lowcvp.org.uk/lev.htm

http://www.lowcvp.org.uk/lev.htm


THANK YOU FOR LISTENING

ANY QUESTIONS? 

daniel.hayes@lowcvp.org.uk

Join us Connect |Collaborate| 
Influence  

http://www.lowcvp.org.uk

mailto:Daniel.hayes@lowcvp.org.uk
http://www.lowcvp.org.uk/


There are numerous national policy 

drivers for low emission vehicles

Reducing CO2 (GHG) 

emissions from road transport 

– meeting Government’s 

carbon budgets

Reducing NOx/PM from road 

transport, improving public 

health 

Improving energy security, 

reduced reliance fossil fuels  

Economic development and 

job creation – via automotive 

sector

At local level air quality then climate change 

are the principal motivators for LEVs

The ECO Stars Scheme 
Ann Beddoes, ECO Stars Scheme Manager, Barnsley MBC

Morag White, ECO Starts Deputy Programme Manager, TTR Ltd

Wednesday, 18th November 2015, Sheffield 



Odd one out….



Background 

• Air Quality is increasingly a significant issue 
within the UK

• UK Cities are failing to meet Air Quality targets

• Air Quality impacts health resulting in social 
and economic consequences

• Transport is a significant contributor to poor 
air quality



• Member vehicles and 
operating practices are 
assessed

• To recognise levels of 
environmental and energy 
saving performance 

• A star rating is applied

How it Works
Fleet Composition

Fuel Management

Driver Skills Development

Vehicle Specification

& Preventative Maintenance

IT Support Systems

Performance Monitoring

& Targeting



Existing Members





Has telematics AND 
uses them in their
vehicles?

Has someone who is 
appointed to 
manage fuel within 
the business on a
day to day basis

Has reduced their 
fuel (like for like) in 
the last year?

Has a procurement 
policy that includes 
MPG as a 
determiner?

Has looked at 
alternative fuels?

Has driver 
performance based 
on fuel measures?

Does fuel
benchmarking? 

Has fuel targets as 
part of their KPI’s?

Has an idling policy? Can give an 
example of fuel best 
practice?



ECO Stars Bingo

• Feedback

– What was easy to find?

– What was less easy?

– Any observations?



Thank You



  
 
    

There are numerous national policy 

drivers for low emission vehicles 

Reducing CO2 (GHG) 

emissions from road transport 

– meeting Government’s 

carbon budgets 

Reducing NOx/PM from road 

transport, improving public 

health  

Improving energy security, 

reduced reliance fossil fuels   

Economic development and 

job creation – via automotive 

sector 

At local level air quality then 

climate change are the principal 

motivators for LEVs 

INTRODUCING HYDROGEN VEHICLES & 
INFRASTRUCTURE IN THE UK  

Charles Purkess,  
Business Development Manager  

ITM Power plc  
chp@itm-power.com 

Wednesday, 18th November 2015, Sheffield  



INTRODUCING H2 VEHICLES & INFRASTRUCTURE  
LOW EMISSION CITIES WORKSHOP - SHEFFIELD  



Contents 

• Introduction 

• Why hydrogen ? 

• Hydrogen Infrastructure 

• Cars 

• Van fleets 

• Buses – Public Transport 

• “The Road to Sustainability” 

 

INTRODUCING H2 VEHICLES & INFRASTRUCTURE  
LOW EMISSION CITIES WORKSHOP - SHEFFIELD  



ITM Power | History 

• First AIM listed fuel cell & hydrogen company 

• 2004 IPO | £10m | ITM.L 

• 2006 Secondary | £30m 

• 2012 -14 Expansion | £17m 

• 2015 JCB £4.9m Strategic Investment 

• Two facilities in Sheffield | 70 staff 

• Manufacturing business model 

ITM POWER PLC 
DESIGN AND MANUFACTURE ENERGY STORAGE & CLEAN FUEL SYSTEMS 



ENERGY STORAGE | CLEAN FUEL 

WHY HYDROGEN FUEL? 



WHY HYDROGEN FUEL? 

ENERGY STORAGE | CLEAN FUEL 

WHY HYDROGEN FUEL? 

The Perfect Fuel 

• Made from renewable power and water 

• Energy storage for renewable power 

• Zero carbon footprint 



ENERGY STORAGE | CLEAN FUEL 

UKH2MOBILITY 

Development of a national HRS plan 

• Full report published April 25th 2013 

• Phase 2 underway 

• An initial roll out of 65 refuelling stations of 80kg/day each 

• 50% electrolysis  

National Hydrogen Mobility Plans 



CLEAN FUEL | ENERGY STORAGE | RENEWABLE HEAT 

RAPID RESPONSE INTEGRATION 

HYDROGEN ENERGY SYSTEMS 

PEME Convert surplus renewable electricity into chemical energy (green hydrogen)  



MARKET OFFERING 

HYDROGEN ENERGY SYSTEMS 

MARKET OFFERING 
Rapid Response | High Pressure | High Efficiency | MW scale 

• Rapid response: less than 2s; for primary grid balancing 

• High pressure: up to 80bar; for direct injection 

• High efficiency: 75% measured by third parties in the field 

• MW scale:  1MW modules available today 

• Compliant:  EU, USA and Asia 

 

 



ENERGY STORAGE | CLEAN FUEL 

POWER-TO-GAS 



ENERGY STORAGE | CLEAN FUEL 

POWER-TO-GAS 



ENERGY STORAGE | CLEAN FUEL 

EMEC | Orkney 

• £1.8m sale 

• Competitive tender 

• 0.5MW electrolyser + storage 

• Complete hydrogen energy system 

• Eliminate island grid constraints for tidal testing site  

• Largest system to date 

• Many follow on projects  

 

ISLAND HYDROGEN 

ENERGY STORAGE | CLEAN FUEL  



CLEAN FUEL 



UKH2MOBILITY 

ENERGY STORAGE | CLEAN FUEL 



Existing and Funded UK HRS 

HRS Provider Location 

Air Products 
 Hendon, London 

Air Products 
Temple Mills Bus station, 
London (buses only) 

Air Products Hatton Cross, Heathrow 

Baglan Energy 
Centre 

Port Talbot 

BOC 
Swindon, Honda 
manufacturing centre 

BOC Aberdeen 

ITM Power 
M1, Sheffield  
 

ITM Power 
Teddington, London (under 
construction) 

ITM Power 
Rainham, London (planned) 
 

ITM Power  London (planned) 

ITM Power  South East (planned) Shell 

ITM Power 
South East (planned) Shell 
 

Demonstration scale refuelling equipment also exists in (not shown): 
▪ Coventry 
▪ Birmingham 
▪ Nottingham 
▪ Loughborough 
▪ Millbrook 
▪ Isle of Wight 
 

200km 
Illustrative 

driving range 

(half tank) 



M1 WIND HRS 

REFERENCE PLANT 

Launched September 2015 

• Located on the Advanced Manufacturing Park 

• M1 Junc. 33 Rotherham 

• H2 Production 80kg/day 

• Upgraded to 350 & 700 bar spring 2016 

• 24/7 swipe card access 

 

 

 

 

 



HYFIVE - VEHICLE REFUELLING 

ENERGY STORAGE | CLEAN FUEL 



H2ME - VEHICLE REFUELLING 

ENERGY STORAGE | CLEAN FUEL 

These activities have received funding from the European Union’s Horizon 2020 Programme through the Fuel 

Cells and Hydrogen Joint Undertaking (FCH JU) under grant agreement number 671438. 
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ON-SITE HYDROGEN PRODUCTION 

ENERGY STORAGE | CLEAN FUEL 

80KG/DAY REFUELING SYSTEM 

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNL3rcqtisgCFUy6FAodhAgGwA&url=https://en.wikipedia.org/wiki/File:Shell_logo.svg&psig=AFQjCNEj2TSyTWUW-5zaKXDGFhUA-azDyw&ust=1443001484489947


REGULATIONS, CODES & STANDARDS 

A leading role in shaping hydrogen deployment 

• Secretary of BCGA Technical Steering Committee 9 

• Secretary and UK Expert to ISO Technical Committee 197 

• UK Expert to ISO working groups… 

• …for electrolysers, dispensers & H2 quality 

• Next Chair of BSI PVE/3/8 

 

 

HYDROGEN ENERGY SYSTEMS 

COMPLIANCE 

Code of Practice 41: H2 Fuelling Stations 
Design & Construction 
Maintenance & Operation 

ISO 19880-1: H2 Fuelling Stations 
ISO 22734: Electrolyser 
ISO 14687: H2Quality 

BSI PVE/3/8: H2 Systems Standardisation 
Production & Storage 
Transport, Measurement & Use 



ON-SITE HYDROGEN PRODUCTION 

ENERGY STORAGE | CLEAN FUEL 



ON-SITE HYDROGEN PRODUCTION 

ENERGY STORAGE | CLEAN FUEL 



ENERGY STORAGE | CLEAN FUEL 

ON-SITE FUEL PRODUCTION  

LOCAL CLEAN FUEL: THE EXPERIENCE  

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPGB893HxcgCFUPPFAod0P8BVw&url=http://www.cleantechrepublic.com/2012/10/03/symbio-fcell-solvay-renault-kangoo-ze-pile-a-hydrogene/&psig=AFQjCNHcrwhWSGLu5tzzrvOdCtHn_9Ojwg&ust=1445035728562567


FC RANGE EXTENDER VAN 

HYKANGOO 5KW RANGE EXTENDER VAN 

HYDROGEN ENERGY SYSTEMS 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPGB893HxcgCFUPPFAod0P8BVw&url=http://www.cleantechrepublic.com/2012/10/03/symbio-fcell-solvay-renault-kangoo-ze-pile-a-hydrogene/&psig=AFQjCNHcrwhWSGLu5tzzrvOdCtHn_9Ojwg&ust=1445035728562567
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A number of bus projects are underway across Europe 

Aberdeen San Remo Antwerp 

10 Van Hool buses 5 Van Hool buses 5 Van Hool buses 
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3 dedicated Van Hool 

projects are planned, of 

which two (High V. Lo 

City and HyTransit) 

have already deployed 

vehicles. Total  of >40 

buses involved. 



SUSTAINABLE PUBLIC TRANSPORT 

FCEV BUS COMMERCIALISATION STRATEGY 

HYDROGEN ENERGY SYSTEMS 

Published September 2015 

 

Coalition of stakeholders 

• Bus Operators 

• Infrastructure OEMs and hydrogen suppliers 

• Municipalities 

• Bus OEM & Technologies 

 

Summary of Benefits 

• Political  – the need to reduce urban emissions   

• Operational  – most flexible zero emission technology option 

• Environment – clean emissions 

• Economic  – Reduce external costs    

http://www.fch.europa.eu/


“THE ROAD TO SUSTAINABILITY”  

A SUSTAINABLE FUTURE- TODAY 

Fuel Cell Cars 

• Rapid 3-5 min refuelling 

• 400 mile range 

• Full power on-demand 

• No disruption to normal routine -  business or social  

• Facilitates rapid adoption  

 

PEM Electrolyser - Green hydrogen 

• On-site production – no need for fuel deliveries 

• High purity – made from water – “Fuel cell friendly” 

• Utilises surplus RES for carbon free fuel  

• Compliant, low footprint - forecourt integration 

• Key enabling technology for infrastructure roll-out 

 

Meets multiple policy goals - clean air and GHG targets  

HYDROGEN ENERGY SYSTEMS 



INTRODUCING H2 VEHICLES & INFRASTRUCTURE  
LOW EMISSION CITIES WORKSHOP - SHEFFIELD  



There are numerous national policy 

drivers for low emission vehicles

Reducing CO2 (GHG) emissions 
from road transport – meeting 
Government’s carbon budgets

Reducing NOx/PM from road 
transport, improving public health 

Improving energy security, 
reduced reliance fossil fuels  

Economic development and job 
creation – via automotive sector

At local level air quality then climate change are 
the principal motivators for LEVs

Low Emission Vehicle Strategy & LPG Taxi Programme 
Sylvia Broadley, Green Fleet Change Manager, Birmingham CC 

Wednesday, 18th November 2015, Sheffield 



Context

Birmingham Green Commission is targeting 60% CO2
reduction from 1990 levels by 2027 .
• Birmingham Green Commission & Carbon Road Map
• Air quality a priority for the city- DEFRA 2020

Road transport is a major contributor to greenhouse gas emissions and 
air pollution – BCC Fleet approx 944 vehicles.

• Lack of infrastructure is a key barrier to 
deployment of alternative vehicles which 
can achieve emissions savings and air quality 
improvements.

• Recent Blueprint strategy identified savings 
of over 260,000 tonnes of CO2 by 2035



Birmingham Blueprint sets out a 
refuelling infrastructure strategy

Demand for low 
carbon vehicles

Supply of low 
carbon fuels 

Existing 
infrastructure

Strategy for infrastructure

Opportunities for 
infrastructure 
development

Immediate actions 
Long term 

recommendations



Cars

Vans

Buses

Fuels and vehicle types in the 
scope of the Blueprint

Market availability for plug-in electric and hydrogen vehicles 

Cars

Vans

Buses

Recommendations for 
charging infrastructure and 

hydrogen refuelling focus on 
the needs of light vehicles

and buses



Fuels and vehicle types in the 
scope of the Blueprint

Market availability for natural gas vehicles 

Recommendations for gas refuelling 
infrastructure refuelling focus mainly on 
the needs of heavy vehicles and buses

Liquid air is another 
fuel considered in the 
report, with the first 

applications involving 
refrigeration for heavy 

goods vehicles

LPG is also included in the scope of the 
report; recommendations focus on the 

needs of light vehicles

HGVS <18t

HGVs >18t

RCVs

Buses



Refuelling for Depot based vehicles

For depot-based hydrogen vehicles, in-depot refuelling is preferred in 
the long term; shared refuelling in strategic locations could be 
feasible in the short term 

Depot based gas vehicles (buses and trucks) could also use shared 
facilities in the short term

All vehicles using liquid air for refrigeration are likely to be depot 
based – trials will involve in-depot refuelling

For depot based electric vehicles (buses and light vehicles) in-depot 
charging facilities are a definitive requirement

• Heavy vehicles such as buses and trucks (and some light vehicle 
fleets) typically refuel in dedicated, in-depot refuelling facilities

• In the absence of in-depot infrastructure for depot-based fleets, 
strategically placed public or shared facilities in Birmingham could 
support vehicle uptake



Make up of BCC Fleet

Key issues
• Annual Mileage
• Where Located
• Carbon reduction through downsizing, 

fuel monitoring, telematics , use of Car 
clubs etc..

• Demand is not met through supply-
infrastructure & OEMS seeing business 
case.



Green Fleet Strategy Project scope



Strategy for public infrastructure –
gas vehicles

Relevant vehicle 
types:

• Preferred areas 
for public gas 
stations to enable 
gas vehicle use 
on routes in and 
via Birmingham

• Zones with gas 
network 
connection 
opportunities for 
CNG stations



Mapping potential vehicle uptake 
& emissions savings by 2035

• Realisation of these emissions savings will depend on the 
availability of low carbon electricity,  hydrogen and gas



Requirements for successful 
implementation of Green Fleets

• Encourage and contribute to uptake of low carbon vehicles

• Use planning guidance to deliver strategy recommendations for 
infrastructure

• Work closely with private fleets on demonstration and 
deployment activities for low carbon vehicles

• Make land available for infrastructure providers

• Streamline planning processes for renewable fuel production and 
infrastructure

• Include low carbon fuels for transport into the development of 
energy system strategies



Strategic Actions required

• Launch of Green fleet strategy for Council fleet & LA 
strategic engagement re Buses, Taxis, HGVs, LGVs, coaches 
& cars.  

• Public/private sector and University collaboration to align  
energy system strategies – from waste strategies to bio-
methane injected into the grid , hydrogen production and 
electric for heat & power. 

• Low/zero carbon re-fuelling infrastructure alignment with 
‘Birmingham Connected’ Transport Policy – key focus on 
Green Travel Districts , enabling take up of new modes & 
models of integrated green transport.

• Strategic focus on funding sources getting right mix of capital 
& revenue - LEP, H2020, OLEV, DFT.



• Specific projects include:

• Working with the private sector will be key
• Blueprint will be used to inform projects

BCC Developments

• Plug in EVs - OLEV LA /Taxi/Demonstrators 

• Gas - infrastructure development (LEP 
funding approved for 4 feasibility studies)-
opens up options for CNG Refuse vehicles

• Hybrid – MSP mini buses-TRANSFORM

• Hydrogen – H2020 NBF  & bus/van project



Birmingham LPG Taxi Project



• OLEV-Clean Vehicle Technology Fund
• 80 Hackney Carriage LTI TX1 & 2 -Euro 2 & 3 (9-15 

years old) diesel vehicles.
• Voucher scheme- £6,150 with VAT paid by owner.
• Selection Criteria – location of Air Quality hotspots -

Broad St, New St Station and Navigation St. 
• New Vauxhall engine/LPG - status of the vehicle ie

well-maintained, 5 years + life- no longer  issues about 
engine or radiator related defects & original engine.

• Millbrook certification at Euro 6 (passenger & light 
commercial)- impact for Taxi Licensing.

• Monitoring of Emissions- LowCVP.
• Conditions of grant & Feedback.
• LPG infrastructure development – alignment with 

Electric ‘Taxi Only’ scheme.



  
 
    

There are numerous national policy 

drivers for low emission vehicles 

Reducing CO2 (GHG) 

emissions from road transport 

– meeting Government’s 

carbon budgets 

Reducing NOx/PM from road 

transport, improving public 

health  

Improving energy security, 

reduced reliance fossil fuels   

Economic development and 

job creation – via automotive 

sector 

At local level air quality then climate change 

are the principal motivators for LEVs 

Going Green – biomethane bus fleet 
John Bickerton, Chief Engineer, Reading Buses 

Wednesday, 18th November 2015, Sheffield  





Operating costs 
Vehicle Pence per 

mile 
Avg miles 
between 

breakdowns 
(normalised) 

Servicin
g 
interval 

CNG single 
deck 

13 220 8 wks 

Diesel single 
deck 

26 144 8 wks 

Diesel double 
deck 

28 - 32 100 - 132 8 wks 



Reliability 



Vehicles 



Facilities 



Gas infrastructure 

Dryers 



Fuel 



Complexity 



Complexity 



Maintenance 
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Emissions OC09 101/102; Euro 6 gas 280hp and 340hp 

Euro 6 demand 

OC09 101 and 102 

Air quality 



BusHound – 

80.7mph 
19th May 2015, Millbrook 

#projectvroom 





Lots of this… 



Capturing the imagination 



CNG helps us go green! 
• Can be carbon neutral, lower cost-per-mile, simpler vehicles 

• Tailpipe emissions on par with range-extended hybrids 

• Reliable in operation – better than diesel 

• Real alternative to electric vehicles, today 

• Needs on-site equipment (amortised capital) 

 

• More to come! Double deck OLEV bid submitted Oct 2015. 

 



Questions? 
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