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LowCVP is a unique public-private membership organisation tasked with Lowcvp

Low Carbon Vehicle Partnership

“accelerating the shift to low carbon road transport” in the UK.
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Working together —to build evidence, stimulate innovation, LowC'" <.

create robust policies and change the market to meet
environmental objectives

Understanding and
evidence based
research

Creating communities Influencing policy Accelerating

with shared goals and information the market
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Two environmental challenges facing us all right now Low(C'F i
Low Carbon Vehicle Partnership Influence

Climate Change Urban Air quality

NEWS

Home UK World Business Politics Tech Scig

® 28 April 2019

SNP Conference
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A The mayor of London issued a high pollution alert for the capital on Tuesday. Photograph: Nick Ansell/PA
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Policy opportunities LowC"™" .
® Carbon reporting — company requirements and CSR agenda

® Operator information (LowCVP Fuels guide)

* Renewable fuel supply requirements — RTFO

® Voluntary Freight GHG reduction commitment (15% by 2025)

® The Alternative Fuel Labelling and Greenhouse Gas Emissions Regulations 2019

® Fuel Duty??

® Bus Service Operators Grant (BSOG)

Key is Policy clarity — Road to Zero (tailpipe), Net Zero (GHG) and Zero (tailpipe emissions) HGV
options for the future

No doubt we’re heading to zero, but when and what now?
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Combustion fuels will need to decarbonise LowC" oo

Estimated Road transport GHG contribution in use to 2050 - ICE (blue) v EZEV (green)
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ULEVs, ULCFs and transport solutions LOWS. . | s

Clean and Efficient vehicles + Low carbon fuels/energy = Low Carbon Transport

Certified ULEVs, Representative Ultra Low Carbon Fuel assurance
Testing, Emissions and Energy use scheme, Well-to-Tank factors
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CO, of Fuels (WTT and TTW) per unit Energy (MJ)  LOWC"" | <i..
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Comparison of total GHG emissions for UK road transport fuels & energy vectors
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7.5t Truck In use — Typlcal energy Consumptlon Low Carbon Vehicle Partnership Influence
lllustrative Energy consumption MJ/100km for 7.5t Truck by powertrain/fuel combination
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7.5t Truck — typical WTW CO, g/km for variety of options LowC"”

Low Carbon Vehicle Partnership
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Trucks — example of “joined up” approach el A

® LowCVP cover aspects across the whole innovation spectrum from designing the programmes for
funding to producing reports to promote low carbon in the market and develop market support policy

°* The independent assessment and support to government with a view across all carbon impacts (Life
Cycle approach) will be critical in delivering the Road to Net Zero for 2050

* Understanding of Vehicles (use patterns and technology), Fuels (production, delivery and storage),
Production impacts and future mobility systems is critical

LowCVP TRUCK RELATED PROJECTS

® Setting up LEFT trial Testing/guidance Fuels parameters LCA assessment

. ' ad' . . X

Government Truck Trials - current I:QW%W LEFT programme — Data gathering Workshop on Embedding Life Cycle CO2e
Aug 2()]._6T 520!\4 Low Emission Freight Vehicles all monitored in service - results to follow Assessment into Automotive Manufactu r-jng
and logistics Trial (LEFT) NEW — Comprehensive Emission Testing Programme and Future Vehicle PO“CY
* 13 projects, 316 vehicles, All project vehicle types tested

* Hydrogen, Natural Gas, Biomethane, Electricity, LPG,

Ely i b . Ran e extended Electric, Dedicate de Dual Fuel On Track with PEMS or in emission laboratory S Event

engines, Aero and lightweight Trailers, KERS | Low emisgiy Using representative cycles Date: 28Nov 2019 - 28 Nov 2019

° 2tto 44t v h les COMpetition 1 Qh! "‘oglst, Time: 10:00~16:00

* Refrigeration units, Energy storage / "'l City Centre, Urban, Rural, Long Haul Website: workshop.eventbrite.com2aff=LowCVP
* Monitoring of the vehicles in use 2( Delivery Van 6.5t Delivery Van fgﬂ;‘aigﬁ: ?blzrlahéspomo
* Comprehensive emission testing Full Address: One Birdcage Walk. Londom SWaH 21

Descri iption:

Innovate UK o

Please Note: Due thghdmadthfrmatfthdy re being altered
Desaitmant IghtIyTh ere will now be a morning sessiol n to all, fol II wedby adedicated workshop
epartment S / 2 . = 2 & in the afternoon for invited participants. Please register your interest in attending below.
B riiuindoniifiion: 151 Transport : i o |38 - C D ® @ @ | particip gister y ng
= Achieving the Government's s 2050 arbon target requires the UK to take deep cuts in road

transport greenhouse gas emissions over the next two decades. The advancement of zero tail-pipe

Low Carbon Vehicle Partnership



Renewable Fuels Guide — coming soon

Low(C o

Low Carbon Vehicle Partnership cenex

The Renewable
Fuels Guide

Helping fleet operators cut carbon
emissions
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Topic Sheet 3 -
Biomethane €)

Fuel overview o
Blomethane Is chemically identical +o natural gas wihen used as 3 renewabie and can be aasily substituted 35 3 biofuel for

natural gas vehicies both CNG and LNG. When used as In the UK, Is made from a variety

Of Organic waste materials via the process of anaeroblc aVgesHon. it requires upgrading to 3 guality suleable for use in gas

vehicies then eypically Infeced [t the National Gas Grid for distribughon. The RTFO scheme aliows biomethane producers

o Inject blomethane Into the grid and an eguivalent mass of methane to be extraceed from the grid a¢ a refuelling station.

Bioy ‘can be alsp 5O gas (CBG) or lgukd bicmethane [LEM).

UK suppifers of biomethane include CNG Fuels, Air Liguide and Gas Alllance.

GHG Emissions Performance

The table below shows the GHG emissions performance of the primary feedstocks used fior producing biomethane supplied in the UK?. Data has
been saurced from Government's RTFD statistics and intervews with biofuel suppliers. When a high proportion of biomethane is produced from
manure it £an schieve 3 negative GHG smission intensity. This is bacause methans is releazed to the stmosphere when manure i stored in the open
‘emironment, Methare is bwenty five times {by mass) mors powerful as a greenhouse gas than carban dicxide, By using manure as feedstock, methane
can be captured giving rise to a carbon neutral or negative biofusl. Currently the RTFO does not report negative renewable fuels, however this i likely

to materisise over the next tashe months.

WTW GHG emission intensity 5 - 15 gCO&/MI
WTW GHG emission savings BZ% - 04%.
Average GHG emission savings BB
Primary ble feadstocks Food Waste, manure, agricultural residuss

Current Deployment

Biomethane i relatively widely used in the UK with increasing take up by the freight sactor. As the accampanying case studses highbight, it is used by
Johin Lewss Partnership, Londen Borsugh of Camden and Hushne + Magel Other flests include Asds, Howard Tenens, DHL, Ocads, Hermes, DPD,
London Borough of Islington, Vedlia, and Lawsons building meschants. It is estimated that approximately 400 HDVs operate on biomethane in the
U Biomnethare haz been popular in the bus sactor due o spacific incentives via B50G requirements ko mandste the use of Bismethane in gas buses.
There are 363 biomethane buses in operation in cities such as Nottingham, Bristol and Reading. Based on current gas vehices running biomethane, it
s estimated that approximatety 15,000 tonnes of GHG emissions have besn sved over the st 12 months.

Refueling Infrastructure

Both public access and depot-based refuelling are avilable for CBG and LBM. For mare information refier to the next chapter on biomethane
infrastructure.

Vehicle Compatibility and Availability

G heany duty vehicles can run interchangeably on natural gas and biomethane with no impact on fuel consumption or warranty considerations. The
engines are either dedicated spark ignition (LNG or CNG] or High-Pressure Direct Injectizn dual fusl (Vohe — LNG anibyl.

Both CBG and LEM wehicles are avaitsble 2= rigid and artic HGWs up to 44t GVW. Exsmple vehicles includs the veco Stralis NP, veco Eurccarga, two,
three and four axle rigids plus 42 artics with 260, 240 and 410hg engines, Mercedes Benz Econic, Vohvo FH and Viobeo FM.

Low Carbon Vehicle Pa
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Topic Sheet 3 -
Biomethane €)

Costs

Wehicle Costs: Gas HGVs can cost anound 25% more than a conventional diesel equivalent when purct ight. & numiber of co ies offier gas
wehicles on a lease contract.

Fuel Costs: Biomethaneis cheaper than diesel an 2 pence per mile basis, partly driven By the fuel duty. Treasury has committed to maintaining the fuel
cuity differential between natural gas and dicsel through to 2032, This rete difference is 50% lowsr than camwentional dicsel. Fleets which have high
annual miteages, such a long haul logistics companies, achieve the greatest cost and carbon savings.

of gas wehicles are 20%-25% more diesel vehicles.

Infrastructure Costs: Costs vary depending on whether flasts use public access or depot refuslling. The capital costs of depat refusling station can
be recovered through bowsr fusl operating costs. Altermatively, seme providers will provide infrastructune and recaver costs thraugh the fuel price
directly [wet lexsel.

Maie Casts: Mair

Case Study: John Lewis Partnership

Sustainabiity is at the core of Jahn Lewis Partnership's (JLP) aperation. It has implemented ambitious measures to reduce their carbon emissians, with
a target of a zero carban flast by 2045

The commercial vehiicle fleet consists of 160D vans, 400 Baht trucks, and 600 heavy duty trucks. JLP s reducing road transpart carbon cmissions by
Grivireg fewer miles, improving fusl efficizncy and switching to alternative fusls.

In 2010 JLF and Imperial College London reviewsd 30 altermative fuels and technalogies. Using criteria covering sustainabity, availabisty and the
long-term bausiness caze, JUP conchuded that bicmethans waz the best opticn for its heavy Reet. The process ofintro-ducing bicmethans bagan witha
trial of one demonstration wehicle. JLP ralled the fudl aut gradually ower the past sight years and new wses it in 85 Scania P 340 trucks. It has committed
ta changing the whals fleet of 600 trucks to dedicatad gas HOVs fuelled by bicmethane by 2026,

The gas trucks cost arcund 25% more than diesel vehicles to purchase. This is offsct by fuel swings. as they are paying arcund 30-40% less for
béomet hame than desel on a pence per mile basis. This means they recover the investment in no mone than two years. Owver the lifetme of a wehicle the:

total cost is about 24% lowsr than an equivalent dieszl truck, though payback depends on sch as fuel price and miles driven.
Wehicles are refusiiad with RTFO-approved, and [SCC-certified, methane at the CNG Fuels stations at Leyiand and Northampton. The biomethane
sourced, which is produced from feedstocks including food waste and manure, can reduce well vhes| ul gas emissions by BAY,

compared to mineral dissel.

Other flzets using Leyland include Hermes, Argos and HPH Group. NG Fueks alsa aperate a refuelling staticn at Crewe and Northampton, and will be
opening new sites at Warington, Erdington, Knowskey, Larkhall and Bellshill between kte 2019 and summer 2020.

In total CNG Fuets supplies an annusiised amount of more than 10 million kilograms of biamethane. This figune is growing rapidly as existing customers
crder additicr iz andl new crder their first gas trucks. CHG Fusks axpects anmual growth rates of dispensed volume of bicmethane
of up to 150%, pawering up to 300 vehides by carly 2020

The carbon intensity of biomethane varies depending on whars on the gas grid the ststions ars connected, with the lowest intensity for stations
connectsd ta the high pressure grid. All existing CNG Fuels statizns and the majority of their planned stations are on high pressure grid,

The wehicies and refuelling infrastructure have besn extramely refable, helping JLP gas tucks cover over 10 million mites. The crganisation now works
to encourage other businesses to switch to biomethane by participating in programmes such as TiL's LoCITY to disseminate the benefits to other
fresght and logistics operators.
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Thank you. Any questions? LowC™”

Andy Eastlake C Eng FIMechE

Managing Director

Andy.Eastlake@LowCVP.org.uk / 020 7304 6851

Interested in joining the Partnership?

Collaborating to develop the vehicles, energy and
supporting infrastructure for future mobility

The Low Carbon Vehicle Partnership



