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Alternatively Fuelled Vehicles: In-
depth
Summary
The UK Government will ban the sale of new petrol- or diesel-powered cars or vans
by 2030. Hybrids with capability to drive a significant distance (yet to be defined)
with zero emissions will be permitted until 2035. While this does not currently
include larger vehicles, some local authorities are already imposing bans or charges
for access by any vehicles except those classed as ultra-low emission or “zero-
emission” vehicles.

Operators of small goods and passenger vehicles must urgently start to explore
their options if they have not already done so and those who run larger vehicles
may also wish to do so.

In Practice
Which Vehicles are Involved

So far only the terms “cars” and “vans” have been used, without definition.

A “motor car” is defined in the Construction and Use Regulations 1986 as one not
being a motor tractor, a motorcycle or an invalid carriage, the unladen weight of
which, if it is constructed for the conveyance of goods or burden of any description
or solely for the carriage of not more than seven passengers, does not exceed
3050kg and does not exceed 2540kg in any other case.

There is no definition of “van” in the C&U Regs but HMRC defines it as a goods
vehicle primarily constructed for delivering goods with a fully laden maximum gross
weight of 3.5 tonnes. However, any goods vehicle with an unladen weight not
exceeding 3050kg falls into the definition of motor car and there are examples of
such vehicles with a gross weight up to 5 tonnes.

Impact on Operations

Larger goods and passenger vehicles are not included in the current ban on petrol
and diesel but those up to 3500kg/8 seats most likely will be. Operators of those
vehicles should, therefore, start to plan for alternatives now, given that 2030 is
only one or two replacement cycles away and restrictions and costs are only likely
to increase before then. While larger vehicles are not currently included it is
inevitable that they will be in some way at a later stage and a consultation on the
phase-out of diesel-powered heavy goods vehicles is to be launched as the UK
seeks to “end its contribution to climate change by 2050”.

As such, operators should:

watch for changes in national and local legislation that may have an impact on
operation of their current vehicle fleet

keep apprised of latest technology and the availability of refuelling facilities as
relevant to their operations
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review whole-life costs of new technology options as they affect their
operations.

Local Bans and Charges

Central government action may not yet affect larger vehicles but local government
action certainly does. While in most cases, low emission zones and clean air zones
will not affect operators of Euro 6/VI vehicles, some present and forthcoming ultra-
low emission zones will.

From February 2021, users of all vehicles (with some exemptions) that do not meet
the Oxford “zero-emission” standard will have to pay £10 per day, rising to £20
from August 2025, to access a small area of the city centre between 0700 and
1900. It is further proposed to expand the zero-emission zone progressively to
cover the whole city, including the eastern ring road, by 2035. Other local
authorities may be expected to follow suit with similar proposals in time. See
Environmental Restrictions on Vehicle Operation for details.

Operators of non-compliant vehicles will, therefore, have to plan for these charges
or switch to new, compliant, vehicles unless they elect not to serve these areas.

Fuel Availability

Operators might also wish to consider the long-term economic effects of reduced
demand for petrol and diesel fuel. The falling demand for these fuels will certainly
accelerate as 2035 approaches and even more so after the ban. Even without tax
increases, the price is likely to rise as producers and distributors seek to cover fixed
costs from reduced sales. Consequently, it will become even more difficult to find a
petrol/diesel refuelling point in some areas and may even become uneconomic for
some distributors to operate.

“Early adopters” of the new technology may be faced with a similar problem now,
in that it can be difficult to find a battery recharging or hydrogen refuelling point.
This should at least be a diminishing problem over time.

As a final point on fuel availability, the ability of the grid to supply sufficient energy
at all times, particularly when there is huge increased demand for battery charging
and increasing reliance on renewables, must be considered. The majority of battery
charging is likely to be at night when there is no direct solar energy contribution.

Costs

Operators will need to consider whole-life costs, not only for the operation of new
technology vehicles themselves but also for any associated maintenance and
refuelling infrastructure. These should be compared against what will certainly be
increasing costs of continuing with present technology. This may be difficult to do,
as newly introduced technology tends to be very expensive at first, but costs then
reduce dramatically as it takes hold on the market.

At the moment, the purchase price of a battery electric heavy vehicle may be
almost twice that for a diesel-engined one, although a huge capital outlay may be
averted by leasing, as is already common.

Refuelling costs will be another area where there is much uncertainty. At present,
the extra cost of purchasing an electric vehicle is offset to a great extent by the tax
incentives and the low cost of refuelling alternatively-fuelled vehicles compared
with the high cost of diesel fuel. However, this will inevitably change as the
Government cannot possibly sustain the loss of revenue from fuel duty, VED and
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VAT that will come from a dramatic switch away from petrol and diesel.

This has already been seen with the replacement of the former zero or nugatory
rate of VED for sub-110gm/km CO2 vehicles with a flat rate of £140 from 2017,
though that is not retrospective. It is highly likely that operators of battery electric
vehicles will need to provide their own recharging facilities at base and they must
consider the merits of the various methods against the widely varying cost of
installation.

For many smaller vehicle operators, 2030 is only about two replacement cycles
away so fleet replacement planning will need to start to take account of the new
situation almost immediately if the switch to (more expensive) new technology is to
be phased-in gradually to spread the cost. While larger vehicles (currently) do not
face such a sharp deadline, their cost is even higher so a longer phase-in will be
required to avoid financial difficulties.

There will be a financial advantage for early adopters through the government
grants that are currently available.

20% of purchase price up to a maximum of £1500 for vans with CO2 emissions
less than 75gm/km and 10 miles zero-emission range.

20% of purchase price up to a maximum of £8000 for taxis with CO2 emissions
less than 50gm/km and 70 miles zero-emission range.

Large vans and trucks with CO2 emissions of at least 50% less than the
equivalent conventional Euro VI vehicle that can carry the same capacity and
10 miles zero-emission range. For the first 200 orders, the grant will pay 20%
of the purchase price up to a maximum of £20,000. After that, the grant will be
20% of purchase price up to a maximum of £8000.

The grants apply only to certain specific vehicles that appear on the list of those
approved by the Government.

New Fuelling Infrastructure

Along with the new, more expensive vehicles will need new refuelling infrastructure
if bunkering is provided at the operating centre.

Those operators who have already introduced, or are planning to introduce, CNG
and/or LPG refuelling facilities should be aware that both these produce CO2 when
used in an internal combustion engine and so their long-term viability may be
questionable, though CNG might be regarded as “carbon-neutral”. Hydrogen
refuelling and battery charging points will have a longer viability but may also come
at a high cost.

While refuelling a vehicle with hydrogen takes about the same time as with diesel
and thus only a single refuelling point could be needed, even with fast charging
“refuelling” a fleet of battery electric vehicles from a single point at the end of the
working day is likely to be unworkable. Therefore, although a single battery
recharging point may be less costly to install than a single hydrogen refuelling
point, many more of them will be required.

The costs of installing charging units will be significant, perhaps requiring a three-
phase electrical supply to be provided. Generally charging can take place at three
rates and may even be done (very slowly) from a normal three-pin domestic
socket, though this is not recommended.
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Different charging systems are required for slow, fast and rapid charging with very
different charging times and installation costs, although rapid chargers may allow
for more than one vehicle to be charged from the same unit — but not necessarily
all at rapid rate — and the type of charging system must be compatible with the
vehicles. The Energy Saving Trust provides the following key facts in connection
with the different types of chargers for small vehicle fleets.

Slow Fast Rapid

Power rating 3.5kW–7kW 7kW–22kW 43kW–50kW

Electrical supply
type AC AC and DC AC and DC

Charge time 4–8 hrs 2–4 hrs 25–40 mins *

Range added per
15 mins 3–6 miles 6–20 miles 35–40 miles

Approx Cost of
Supply
(Installation
Extra)

£500–£1000

£2000–£3000

(AC)

£19,000 (DC)

£20,000–£40,000

* to 80% — rapid charging above this level is controlled to prevent reduced battery
life.

Large goods and passenger vehicles with bigger-capacity batteries may be
expected to take longer to charge than the figures above.

Recovery

Recovery of crashed, broken-down or out of fuel electric vehicles, including hybrids,
is a complicated and lengthy process. Most cannot be towed normally and must be
transported with all wheels of the ground. There is likely to be a special process
required to release the brakes and disengage the transmission system of a BEV,
which may actually be impossible in some cases.

While running out of fuel with a petrol or diesel-powered vehicle is relatively easily
fixed by a can of fuel and a mechanic to bleed the system, running out of fuel with
an electric or hydrogen-powered vehicle has much more serious consequences,
with a delay to the vehicle and driver of many hours.

Safety

Battery electric vehicles and hybrids using batteries come with significant safety
hazards that require special training and safety measures.

Definitions

Alternatively Fuelled Vehicle
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There are actually two different legal definitions of “alternative fuel”, according to
the purpose of the legislation.

The Road Vehicles (Authorised Weight) and (Construction and Use) Regulations
2017 (SI 2017 No. 881) defines an alternatively-fuelled vehicle as “a motor vehicle
powered wholly or in part by an alternative fuel and which has been approved
under the Framework Directive” (Directive 2007/46/EC on type approval).

Alternative fuel is defined as “a fuel or a power source which serves, at least partly,
as a substitute for fossil oil sources in the energy supply to transport and which has
the potential to contribute to its decarbonisation and enhance the environmental
performance of the transport sector, consisting of:

electricity consumed in all types of electric vehicles;

hydrogen;

natural gas, including biomethane, in gaseous form and liquefied form;

liquefied petroleum gas;

mechanical energy from on-board sources, including waste heat.”

The Motor Vehicles (Driving Licences) (Amendment) Regulations 2018 (SI 2018 No.
784) uses a slightly different form of words: an alternatively fuelled vehicle is “a
motor vehicle powered by:

a. electricity, natural gas, biogas or hydrogen: or

b. hydrogen and electricity.”

The difference appears to be that while the first definition does not exclude the
partial use of petrol or diesel (“at least partly”) in a hybrid arrangement the second
appears to allow no such possibility.

While both definitions allow internal combustion engines fuelled by hydrogen, CNG
or LPG it should be noted that fuels other than hydrogen will emit CO2 and their
acceptability is currently unclear under the proposals for decarbonising the
economy.

Ultra-low Emission Vehicle (ULEV)

The Vehicle Certification Agency currently defines a ULEV as a vehicle that
produces less than 75gm of CO2 emissions per kilometre. This figure is expected to
be reduced to 50gm/km from 2021, the level at which new cars and vans may
currently qualify for a government grant.

Obviously, all hybrid ULEVs must also meet current Euro 6/VI standards for other
emissions and local authorities imposing ultra-low emission zones usually also
require a certain zero-emission range (ie operation on battery power alone) for free
access, as does the Government for the Plug-in Vehicle Grant. There is no standard
zero-emission range figure with TfL allowing free access to the Congestion Charge
zone for those with 20 miles range and the government grant being available only
for those with at least 70 miles.

Standards

It should be noted that there are two different sorts of standard being applied
according to the desired result.



Clean air zones (CAZs) and low emission zones (LEZs) are directed at
improving air quality by reducing the exhaust emissions in the atmosphere
that are damaging to health: hydrocarbons (HC), particulate matter (PM) and
oxides of nitrogen (NOx). The standards that apply in CAZs and LEZs are the
Euro Real Driving Emissions (RDE) standards, Euro 6/VI being the latest and
most stringent.

A commitment to reducing or eliminating carbon requires a standard based on
tailpipe CO2 emissions as measured by the World Light Vehicle Test Procedure
(WLTP).

There is not necessarily any correlation between the two sets of standards and
most vehicles that meet, indeed exceed, the requirements for Euro 6/VI will still fail
to meet ULEV standards for CO2.

On the other hand, those that meet the ULEV standards must also have any
combustion engine to Euro 6/VI and so will be acceptable for CAZs and LEZs. ULEVs
are also specifically exempt from charges in any CAZ.

Alternative Fuels

While there are apparently no plans to prevent the use of petrol or diesel fuel for
larger new vehicles just yet, and no plans to stop vehicles sold before 2035 from
continuing to use it after that, there are other options that operators might wish to
consider switching to.

Compressed/Liquified Natural Gas (CNG/LNG)

CNG and LNG are the same gas from the gas main used as a domestic fuel except
that it is stored and transported as a liquid. For CNG that is achieved by
pressurisation, whereas for LNG it is by cryogenic cooling. Its advantage is that it is
basically methane gas (CH4) and is thus readily available from the bio-digestion of
plant and animal waste. Its disadvantage is that as it is partly carbon, when burnt it
still produces CO2 as a by-product.

However, its use as a fuel may be considered carbon neutral since if it were not
collected and used in that way the methane gas produced from the natural decay
of those waste materials would escape into the atmosphere where it is a more
potent greenhouse gas than CO2. Engines directly fuelled by CNG are spark-ignition
engines, as are petrol engines, and therefore not so prone to producing NOx as are
diesel engines operating at higher combustion temperatures. Any NOx that is
produced is easily dealt with by a reduction catalyst, as used with Euro VI diesel
engines but without the need for the addition of diesel exhaust fluid (eg AdBlue).

CNG-fuelled vehicles are readily available now and many operators have already
made the switch and had very expensive bunkering facilities installed at their
depots so they will certainly want to continue to amortise that cost over many
more years. However, the future of CNG is currently unclear, as much from vehicle
manufacturer’s plans to switch to electricity as from government action, so other
operators may wish to hold off making such investment until it is.

Hydrogen

Hydrogen as a fuel has the big advantage that the only product of combustion is
water and it is, therefore, zero carbon. Hydrogen may be used directly as a fuel in a
spark ignition engine and there are some hydrogen fuelled vehicles available but
the main thrust of hydrogen fuel development is with the hydrogen fuel cell electric
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vehicle where it is chemically converted to electricity which powers an electric
motor and the future for its use in internal combustion engines is likely to be
limited.

Available Technology

Battery Electric Vehicles (BEVs)

BEVs are powered by electric motors, either a single motor driving through a
conventional type transmission or separate motors mounted at the wheels. The
electricity is supplied solely from a battery that must be charged from the mains
electricity supply. The time required to recharge the battery can range from 20
minutes to 20 hours depending on the type of battery and the type of charging
equipment used.

The range depends on battery size and type, but it must also be remembered that
manufacturer’s figures are usually best-case ones with a fully charged battery.
Range will be reduced by low or high ambient temperatures, high speed and
acceleration, all-up weight of the vehicle, driving uphill and also by the use of
electrical equipment on the vehicle. The effect could be to reduce range by as
much as 25%. Furthermore, it is advised that the lithium-ion (Li-ion) batteries used
should not be charged to 100% but only to a maximum of 85% and may be
damaged by overcharging. Battery chargers will often limit charging to this level so
this will further reduce the range from the quoted figure.

While battery age and repeated charge-discharge cycles may also reduce range,
from the evidence so far there does not seem to be a significant effect. A
combination of gentle acceleration and allowing the vehicle to slow down using
regenerative braking can increase the range significantly, as well as reducing wear
on the brakes and the dissemination of particulate matter from them.

Battery charging

There are generally four different rates of charge available: slow, fast, rapid and
ultra-rapid, with several different connector options within each type. The type of
charger available determines the time it takes to recharge the battery but to use
any particular type of charger requires the vehicle to be compatible with it and not
all vehicles are necessarily compatible with all types of charger, nor are all types of
charger necessarily available at any given public charging point.

The standard European connector is the seven-pin Type 2 connector, which allows
charging at all three rates but is less effective at a rapid rate than the CHAdeMO or
CCS connector. CHAdeMO is currently the most popular in the UK but may be
overtaken by CCS.

Hybrids

“Hybrid” implies a combination of at least two different power sources, most
usually an internal combustion engine (ICE) and a battery-powered electric motor.
This allows a smaller ICE to be used for better fuel economy and reduced
emissions. Like a BEV, the battery can also be charged by regenerative braking,
recovering kinetic energy that would otherwise be wasted.

For delivery of power to the wheels, hybrids may come in a number of
configurations.

Series hybrids use the ICE to drive a generator. The generator both directly
supplies an electric motor to propel the vehicle and also charges a battery.
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When extra power is needed, the electric motor draws energy from the battery
as well as directly from the generator but the actual traction is always
provided by the electric motor. Series hybrids may also be called “extended-
range electric vehicles” (EREVs).

Parallel hybrids are propelled by the ICE in conjunction with a combined
electric motor/generator, both power sources connected separately to the
same drive axle. The power distribution between ICE and electric motor is
automatically controlled so that both spend as much time in their optimum
operating region as possible. The motor/generator acts either to drive the
vehicle or charge the battery as required.

Series-parallel hybrids are a combination of the other two types so that
they can be powered by the ICE alone, the electric motor alone or by the two
working together, the system operating to ensure the ICE can run in its
optimum power range as much as possible.

Plug-in, self-charging and mild hybrids

These terms are commonly used in the advertising of vehicles with hybrid
technology. A “plug-in” hybrid is a series-parallel hybrid that can have its traction
battery charged from the mains supply and thus can operate in electric mode from
the very start of operation.

“Self-charging” is a scientifically inaccurate marketing term for any parallel or
series-parallel hybrid that is not plug-in and must, therefore, operate on the ICE
alone for at least a certain time in order to charge the battery before any electric
traction can be used. A more accurate term is “full hybrid”.

The pure electric performance, in either case, is very limited: perhaps 20-40 miles
at normal speeds in the case of a plug-in hybrid and only a few metres at a time at
slow speed for a self-charging hybrid.

A “mild hybrid” is a hybrid in which a small battery is charged by regenerative
braking and an integrated starter/generator uses the energy to power an electric
motor to support the ICE on acceleration. It also allows the ICE to switch off at very
low speeds during braking and when the vehicle is stationary with improved restart
when the accelerator is pressed.

Hydrogen Fuel Cell Vehicles (HFCVs)

An HFCV uses an electric motor for propulsion but instead of storing the electric
energy in a battery, it produces it from a device called a fuel cell. This converts
hydrogen gas stored in an on-board tank into electricity as required. A small
battery pack, charged by regenerative braking, may also be fitted to smooth out
power delivery from the fuel cell, provide extra power for acceleration and allow
the fuel cell to be turned off when only low power is needed.

The range is determined by the size of the hydrogen tank and is generally
comparable to that of a conventional petrol or diesel-fuelled vehicle. Refuelling time
is also comparable, making the HFCEV a more or less direct replacement for
conventional vehicles and hybrids with water as the only emission — so long as
refuelling facilities are available.

Perhaps the only drawback is that while hydrogen is abundant in the natural
environment, it is not in a readily available form and is often obtained by the
electrolysis of water, which requires electrical energy in the same way as battery
charging and so its production in large quantities places a similar heavy demand on
the electricity generating system.



Safety and Training

Hybrid and battery electric vehicles use high voltage (HV) propulsion systems with
lithium-ion (li-ion) batteries and there is a significant safety hazard from such
systems. While such hazards should not affect normal use, they may present
themselves during maintenance or after an accident.

Particular safety hazards include the following.

Electricity at high voltage  — exposure to a voltage above 60v DC or 30v AC
can be potentially fatal and as modern EVs typically operate at voltages
greater than 350 volts, special precautions must be taken. The risk is
managed by careful design, insulation, and control and monitoring systems
that ensure no HV potential is exposed during normal operation or under fault
conditions. Should the integrity of the HV system be compromised then the
system will act to isolate the HV battery from the remainder of the system.

Overheating and fire — li-ion batteries contain large amounts of energy. All
production HV batteries have an integrated Battery Management System
(BMS) that is designed to protect the battery from over-charge, over-
discharge, or over-temperature. Should an li-ion battery cell be physically
damaged (crushed/punctured), short-circuited or overheated, a violent
reaction may result. This can lead to a chain reaction from neighbouring cell
and a battery fire that once initiated is almost impossible to extinguish.

It is therefore important that:

all personnel concerned with the operation/maintenance of EVs receive the
appropriate level of training

appropriate safety equipment is provided in garages and workshops

vehicles are charged in a designated charging zone and monitored by a
suitably experienced person.

The Health and Safety Executive has a section on its website aimed at people
working with electric vehicles in repair and recovery organisations.

List of Relevant Legislation
Motor Vehicles (Driving Licences) (Amendment) Regulations 2018 (SI 2018 No.
784)

Road Vehicles (Authorised Weight) and (Construction and Use) Regulations
2017 (SI 2017 No. 881)

Further Information
Organisations

Energy Saving Trust

The Energy Saving Trust is a government-supported independent body
originally set up to help consumers save energy. Its scope has since increased
to cover business and transport and it provides a “Fleet Management Toolkit”
to help businesses with switching to electric and other low emission vehicles.

Source URL: https://app.croneri.co.uk/topics/alternatively-fuelled-vehicles/indepth

https://www.hse.gov.uk/mvr/topics/electric-hybrid.htm
https://energysavingtrust.org.uk/transport/fleet/fleet-management-toolkit/switching-electric-vehicles


Copyright © 2021 Croner-i Ltd and/or its affiliates. All rights reserved.


	Alternatively Fuelled Vehicles: In-depth
	Summary
	In Practice
	Which Vehicles are Involved
	Impact on Operations
	Local Bans and Charges
	Fuel Availability
	Costs
	New Fuelling Infrastructure
	Recovery
	Safety

	Definitions
	Alternatively Fuelled Vehicle
	Ultra-low Emission Vehicle (ULEV)

	Standards
	Alternative Fuels
	Compressed/Liquified Natural Gas (CNG/LNG)
	Hydrogen

	Available Technology
	Battery Electric Vehicles (BEVs)
	Hybrids
	Hydrogen Fuel Cell Vehicles (HFCVs)

	Safety and Training

	List of Relevant Legislation
	Further Information
	Organisations



