
Special report: EVs 

EL
EC

TR
IC

  
VE

H
IC

LE
S

SPECIAL 
REPORT

8 | 25TH -31ST MAY 2018 | UTILITY WEEK 

all of the above changes and more. Indeed, 
calls for the 2040 deadline to be brought for-
ward seem likely to accelerate the shift to an 
EV-dominated transport system even sooner.

Acknowledging the wide-ranging chal-
lenges and opportunities EVs present to 
energy utilities – and other system stake-
holders – Utility Week hosted the Acceler-
ate symposium (see p14), an event geared 
to exploring the diverse perspectives of this 
core issue.

Over the next six pages we explore some 
of the key issues emerging  from the immi-
nent EV revolution, with contributions from 
key industry stakeholders.
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The uptake of electric vehicles 
(EVs), has increased significantly 
over the years, despite some recent 
setbacks in the UK, throwing into 
stark relief a raft of high impact, 

and imminent, implications for utilities of 
all stripes.

The effects of EV clustering and charging 
on the stability of transmission and distri-
bution networks have become a focal point 
for frenzied innovation activity as networks 
scramble to understand how EVs will disrupt 
legacy modes of operation.

Meanwhile, questions over the energy 
capacity required to power EVs have sparked 
debate about the need for new generation 
versus increased energy efficiency and sys-
tem flexibility. And for energy retailers, EVs 
present a challenge – and a golden opportu-
nity – to create a new paradigm in customer 
relationships, with offers that bundle EV 
charging into energy tariffs and even manage 
vehicle to grid (V2G) balancing services.

Policy factors such as the government’s 
pledge to ban the sale of all new diesel and 
petrol cars from 2040 have brought a new 
urgency to the way in which utilities prepare 
themselves to cope with, and benefit from, 
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POLITICAL VIEW
Policymakers are 
struggling to stay 
ahead of the curve

The shift to an electrified trans-
port system is already threatening 
to outrun the ability of policy-
makers to respond, says Dan 
Brown, EVs lead at the Renewable 
Energy Association (REA). “The 
pace of change in EVs is moving 
extremely quickly.” 

A lot will depend on how far-
reaching the mooted ban on pet-
rol and diesel engines is when it 
finally emerges. 

The “loosest” definition 
would encompass non-plug-in 
hybrids, which rely on internal 
combustion engines to power 
their batteries. However, the 
government could insist that in 
order to comply with its 2040 tar-
get, vehicles must be “plug in”. 

The tightness of this defini-
tion will have implications for 
the strain that the shift to EVs 
will impose on the electricity 
network. This is one of the big-
gest challenges that the EV revo-
lution poses for policymakers. 

Oliver Rix, a partner in con-
sultancy Baringa’s energy advi-
sory practice, forecasts that the 
overall network should cope 
with what will be a “modest 
rate” of growth in the EV market. 
He says: “Over time, it doesn’t 
look dramatic.” 

However, even with a low 
take-up, a concentration of sales 
in a particular neighbourhood 
could overload local capacity. 
Rix says: “There may be cluster-
ing of people buying at earlier 
stages that lead to local issues.”

Demand load balancing will 
help DNOs, he says: “Smart 
charging may help with the rela-
tively small number of occasions 
when there isn’t capacity.”

However, while “helpful”, 
this greater flexibility in the 
system can only “postpone” 
the need for more wide-ranging 
work to reinforce local networks, 
says Robert Evans, chair of 
the UK Electric Vehicle Supply 
Equipment Association. 

DNO incentives
At a hearing late in March the 
Business, Energy and Indus-

trial Strategy Select Committee’s 
inquiry into EVs, he argued that 
DNOs are not incentivised to 
provide charging infrastructure 
ahead of increases in demand. 

He says. “If you set aspira-
tions for electricity in 2040 but 
you don’t change the way the 
DNOs are regulated to operate, 
you have a problem.”

Given that Ofgem recently 
announced there will be no RIIO-
ED1 mid-period review, the exist-
ing incentive structure for DNOs 
looks set in stone until 2023. 

DNOs will still have to 
upgrade, though, says Evans: 
“Systems and substations need 
to be updated in any case. They 
are going to have to work on 
their networks if there is more 
renewable and distributed 
generation.”

An uncertain future
What makes it even harder to 
plan the system are the uncer-
tainties surrounding how the EV 
transition will pan out, says Matt 
Finch, business and economic 
analyst at the Energy and Cli-
mate Intelligence Unit.

“It’s not just putting a charger 
in place but thinking about what 
will be needed in 20 years’ time. 
The key infrastructure challenge 
is making sure you have this all 
ready at an appropriate time 
when you don’t know what that 
will be.”

Tesla already claims its new 
Roadster will have a range of 620 
miles, which could allay range 
anxiety, widely cited by consum-
ers as the chief factor putting 
them off from buying an EV. 

Companies installing charg-
ing points in locations like fill-
ing stations could find they are 
redundant and that they are left 
with a stranded asset. 

To adjust to this rapidly 
changing situation, companies 
will need to be able to respond 
quickly. 

The REA’s Brown argues that 
EV infrastructure should be no 
longer require full blown plan-
ning permission, such as is the 
case with mobile phone masts. 

This would mean changes 
to the National Planning Policy 
Framework. It illustrates that for 
policymakers across Whitehall, 
the transition to an EV future 
looks set to be a bumpy ride.
David Blackman, policy cor-
respondent 

Today, EVs are not just seen as hav-
ing the potential to revolutionise 
transport, but also how we manage 

our utilities. The potential to revolutionise 
the utilities industry is best demonstrated 
by vehicle-to-grid’s (V2G) future impact on 
national electricity networks.

V2G technology will one day soon enable 
electric plug-in cars to sell electricity from 
their batteries back to the grid or store their 
excess charge in household batteries that 
will light homes and power businesses. EVs 
have a collaborative use when plugged into 
the grid because they can support tradi-
tional energy suppliers and networks in 
making the UK grid more sustainable and 
more stable. Essentially, they can put power 
into the grid, reducing reliance on power 
stations during peak demand. V2G technol-
ogy will, once installed, give every house-
hold the chance to become an independent 
energy supplier to the national grid.

This, together with renewable energy 
sources such as solar and wind turbines, 
will help create a more reliable, clean and 
sustainable energy network for the future. 
When operational at scale, it is also likely 
to disrupt the demand for traditional energy 
suppliers to the UK.

Nissan’s vision is for V2G to provide free 
driving electricity for customers and make 
cars an integral part of the UK’s sustainable 
future. V2G technology offers consumers 
a real opportunity to switch from being a 
passive consumer to an active player in the 
energy market. 

In 2040, a ban on the sale of all diesel 
and petrol cars will come into force and 
galvanise the future of EVs. This is currently 
driving a huge surge in the development 
of EVs by manufacturers, bringing broader 
choice to consumers than ever before. To the 
prospective EV buyer, the ability of a vehicle 
to support an integrated network of technol-
ogy throughout their lives, including V2G 
systems set up in their home, will over the 
coming years be as important as mileage, 
charge times and overall sustainability. 

Change on this scale is slow and steady. 
Consumers are increasingly experiencing the 
benefits of owning an electric car. Similarly, 
over the coming years as V2G is rolled out, 
they will enjoy the financial benefits that 
come with V2G and home energy storage.

Comment:  
Francisco Carranza, 
MD, Nissan Energy 
Services 
V2G technology will 
make every household 
a utility player.
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GLOBAL VIEW
EVs will account for more than 30 per cent of new cars sold in key 
automotive markets by 2040 – up from 1 per cent of new car sales 
in 2016 – according to a November 2017 study by IHS Markit. A key 
tipping point will be battery costs, which are expected to decline to 
a price point in the 2030s that will make EVs cost competitive with 
internal combustion engine vehicles.

The International Energy Association’s Global EV Outlook for 2017 
stated that new registrations of electric cars hit a new record in 2016, 
with more than 750,000 sales worldwide.

Electricity networks have already been preparing for 
the EV revolution by running innovation projects 
financed through RIIO’s Network Innovation 

Allowance and Network Innovation Competition, which 
allow network operators to run the projects essential 
to not only understand the operational lessons neces-
sary to deliver EVs, but also the opportunities they will 
create in the future. We are starting to see the benefits of 
vehicle-2-grid (V2G) services, and the role that can play 
in terms of providing flexibility services to networks.

Through other NIA projects, distribution network 
operators (DNOs) are also working on active response 
mechanisms that move spare capacity to where there 
is current demand for electricity from EVs. This could 
increase network capacity, saving Britain up to £270 mil-
lion by 2030 by moving spare capacity towards plug-in 
electric vehicle charging. 

Combined with operational experience to date, 
these projects have highlighted to Electricity Network 
Association (ENA) members the importance of increased 
visibility and mandated notification of where charging 
points are on the network, the type of charging points 
(slow or fast), the importance of access to smart meter 
data and the need for smart charging infrastructure. The 
government’s decision to promote smart charging over 
unmanaged charge points and the speed of uptake of 
these is critical. Without this, there could be a prolifera-
tion of “dumb” charging points taking capacity on the 
electricity networks with no opportunity to manage the 
associated load, and hence leading to large reinforce-
ment requirements for networks.

Perhaps the biggest shift that this innovation is driv-
ing is embedding the principle that simply building new 
network infrastructure is not the best way to deliver the 
EV revolution. The transformation to distribution system 
operators (DSOs) will be key to allowing operators to 
use infrastructure more efficiently to optimise network 
capacity, as well as procure flexibility services from 
local markets. Smart technology and flexibility services, 
including V2G, will be key to helping them balance sup-
ply and demand locally. Network operators have already 
pledged to rapidly increase the use of these services dur-
ing this price control period, and all of Britain’s DNOs 
are now well under way in developing and delivering 
their own DSO transition strategies. However, long-term 
institutional changes are important too, and this is 
where ENA’s Open Networks Project is already playing a 
leading role in laying the foundations for Britain’s smart 
grid, by redesigning and standardising the institutional 
arrangements for electricity distribution. 

If the government does decide to bring forward a 
more ambitious target of 2030 instead of 2040 for the 
phase-out new petrol and diesel cars, then the ENA’s 
members are ready to deliver.

Comment:   
David Smith, chief 
executive, ENA 
Putting EVs at the 
heart of a smarter, 
cleaner energy 
system
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OPPORTUNITIES FOR 
ENERGY SUPPLIERS

EV offer a fresh start 
for suppliers

Although a report last year by 
the Renewable Energy Associa-
tion (REA) warned 40 per cent of 
car owners will not have home 
charging, that still leaves a lucra-
tive market. But it’s not just EV 
tariffs that offer a new-look rev-
enue opportunity for suppliers.

EV growth is bringing with it 
a surging market for associated 
hardware, such as home batter-
ies and (smart) charging points. 
Then too, there’s the opportunity 
to link up with car manufactur-
ers to mutually benefit from the 
launch of new EV models with 
integrated energy deals.

While suppliers seem to have 
stepped back from this kind of 
partnership after an initial flurry 
of energy company-car maker 
tie-ups, the REA’s head of EVs, 
Matthew Trevaskis, predicts 
market developments may soon 
see partnership announcements 
pick up again.

“I think what we may well 
see now is the more eager utili-
ties – and I think new utilities 
are proving this more than the 
established ones – are innovat-
ing more quickly, not just in EVs, 
but in more responsive tariffs 

that more engaged consumers 
will take notice of.”

In October, Nissan announced 
it was joining forces with Ovo 
Energy to offer home batteries to 
Leaf drivers and a vehicle-to-grid 
service. And in February, Good 
Energy revealed it was working 
with Honda, Upside Energy and 
Salford University to test how EV 
batteries and other energy stor-
age will impact home efficiency.

Further fleshing out the size 
of the prize from integrated EV 
energy services, a report into 
EV uptake published by Aurora 
Energy Research in January pre-
dicted “new business opportuni-
ties” for utilities with potential 
revenues of more than £1.5 bil-
lion per year by 2035.

Meanwhile, growth in EV tar-
iffs and technology bundles will 
also play a role in unlocking the 
potential of smart charging as a 
means to overcoming the chal-
lenges of EV growth for DNOs.

At present, only a handful of 
suppliers offer EV tariffs, but with 
millions of vehicles predicted on 
the road in the next decade, it 
won’t be long before they become 
a standard part of every suppli-
er’s product portfolio.
This is an extract form a longer 
report on suppliers’ positioning in 
the EV market, which is avail-
able exclusively to Utility Week 
members. For more information 
visit: utilityweek.co.uk/company-
insights-electric-vehicle-tariffs/
Jamie Hailstone, freelance 
journalist
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With falling purchase costs and an ever-increas-
ing charging network likely to fuel widespread 
adoption of EVs, electricity networks have a 

role to play in adapting to the changes taking place in 
the car industry and consumer behaviour. These new 
demands mean our power network and infrastructure 
need to transform to ensure the power continues to flow; 
in other words, the transition from distribution network 
operator (DNO) to distribution systems operator (DSO). 

Key to this transition is the Energy Network Asso-
ciation’s Open Networks Project, which is laying the 
foundation for the smart grid in the UK. A collaborative 
project that brings together industry and policymakers, 
it aims to realise a managed transition to DSO through a 
unified approach, where new systems, trials and learn-
ings can be shared. This major energy industry initiative 
will transform the way our energy networks work, and 
key areas of focus include the relationships between 
transmission and distribution operators; the transition 
from DNO to DSO and what this means for distributors; 
future charging requirements and meeting customer 
expectations.

This collaboration between networks doesn’t end 
with the Open Networks project, and the ENA has refo-
cused its Low Carbon Technologies group to co-ordinate 
the work of its members in a consistent and effective 
manner so that when it comes to EVs and other low 
carbon technologies connecting to the network, best 
practice is available to everyone across the UK. 

Meeting customer expectations around EVs is one 
area in particular where the DSO transition has a role to 
play, particularly in relation to understanding usage pat-
terns and how that relates to smart charging. Across the 
industry, we have found evidence of diversity in charg-
ing behaviour and it’s encouraging that most customers 
are willing to engage with smart charging to provide the 
flexibility needed across the power networks to support 
a variety of charging patterns to prevent peaks in usage. 

Earlier this year, the government announced £30 mil-
lion in funding for 21 vehicle-to-grid projects, setting the 
ball rolling for customers to sell the electricity stored in 
their vehicles back to the grid to help supply energy dur-
ing peak demand. While innovation in this area shows 
potential, ensuring adequate charging infrastructure is, 
ultimately, what will enable consumers to embrace EVs. 

Although the road to electrification of transport may 
not be completely clear, the momentum is real and the 
impact on our networks will be dramatic. Innovation 
trials have already helped give the industry an informed 
understanding of the implications, the challenge now 
is to get the right mechanisms and governance in place 
before EVs become the norm rather than the exception. 
With collaborative working across industry and with 
government, we are on track to do just that.

Comment:  
Stewart Reid, head of DSO 
and innovation, SSEN 
Foundation work 
through the Open 
Networks project

Whether it’s sitting behind the wheel for our daily commutes, 
travelling for holidays or days out with the family, cars are 
an essential part of modern life. While interest in electric 

vehicles continues to rise, “range anxiety”, coupled with the lack 
of fast charging points across the UK, is currently putting people off 
making the switch to electric. 

But the fear of running out of power while driving isn’t unique 
to EVs. Every day people up and down the country are rescued as a 
result of empty tanks and misjudged fuel gauges. This is also a form 
of “range anxiety”. It is just one we have grown to live with and stop-
ping to refuel is now a normal part of everyday life.

So, is “range anxiety” for EVs more about perception than reality? 
And does the success in their growth lie in accepting their limitations 
while working to improve infrastructure? Limited battery capacity 
and long charging times can deter drivers, but these issues don’t 
have to be a barrier to accessing new technology. At National Grid, 
we have come up with a solution which will help open up the world 
of EVs to longer distance and more cautious UK travellers.

For two-car families, the first car covers an average of 37 miles 
a day, while the second travels a much shorter distance of 13 miles 
a day. The current 150/200 miles range cars are adequate for this, 
meaning the answer to perception of range anxiety is not just bigger 
batteries, but looking at how products can fit in with our lifestyles.

Larger capacity batteries add cost and weight, making them less 
efficient, whereas cheaper 200-mile range cars could be the answer 
to mass market uptake and avoid pricing families out of the market.

People are naturally cautious, and when investing in high ticket 
items such as cars we tend to plan for the biggest thing we do – such 
as the one drive to Cornwall each year when a much larger battery 
would be needed than for the average daily commute.

Rather than waiting for larger battery cars to become lighter and 
more affordable, we believe the answer to widening the use of EVs 
lies in investing in the infrastructure designed to make travelling and 
charging easier so to fit in with long journeys and shorter rest stops. 

We propose providing enough power network capacity to sup-
port a sufficient number of 350kw rapid chargers over 50 strategic 
locations across the UK. This would avoid queues at peak times and 
mean that batteries can charge in 5 to 12 minutes – not much more 
than the time it takes to fill up at the petrol station. 

When we mapped England and Wales motorways we found that 
50 optimally placed locations would ensure that 96 per cent of people 
using the road network were within 50 miles in any direction of suf-
ficient ultra-rapid chargers. This would help combat range anxiety. 

We already have the existing land and grid connections needed to 
install these charging points and believe it is important to show that 
infrastructure needn’t be a barrier to EV growth and a structured and 
co-ordinated roll out of rapid chargers is achievable. 

Our modelling also considered the needs of not just battery elec-
tric vehicles but also hydrogen fuel cell vehicles, and the capacity 
modelled could make hydrogen on site too.

This solution is about future-proofing so that as the EV market 
grows, the infrastructure is in place to support it. It’s about doing it 
once and doing it right and by taking whole-system approach we are 
both preparing for and investing in the future.

Comment:  
Graeme Cooper, project director 
for EVs, National Grid
 Is ‘range anxiety’ more 
about perception than 
reality?
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Conclusion
The EV revolution brings with it a multi-
tude of challenges and opportunities for 
utility companies.

For network companies, the chal-
lenges posed by EVs to the stability of 
security of the national power grid are 
becoming increasingly urgent as uptake 
swells.

For energy suppliers, the opportuni-
ties come in the form of offering special 
tariffs for EV owners, and in the surging 
market for associated hardware, such 
as home batteries and (smart) charging 
points, which they could start to offer.

One thing is certain – EVs are coming, 
and utilities must make sure they are pre-
pared to embrace the revolution.

Battery Electric Vehicles (BEVs) 
can break our dependence 
on fossil fuels. Charging a 

BEV is comparable to connecting a 
whole new house to the electricity 
network. This could become prob-
lematic, particularly for electricity 
distribution networks, if charging of 
these cars coincide with each other 
or coincide with the existing peak 
electricity demand.

There is an inherent flexibility in 
the charging demand requirements 
of BEVs which could facilitate 
demand management strategies 
for optimal power system integra-
tion. Typically, cars are parked 
most of the time and the majority 
of daily driving would not exceed 
half of the vehicle’s battery capacity 
(advertised at 200km for typical 
BEV models circa 2017). The long 
parking time of the car, and the sur-
plus battery capacity would allow 
flexibility in the time, duration and 
rate of charging and discharging 
of the car while still respecting the 
transportation needs of drivers. 

A preliminary demand man-
agement strategy is to spatially 
spread the BEV charging demand. 
Consequently, this will also spread 
the demand in time. A study carried 
out by Newcastle University based 
on actual BEV charging profiles, 
smart meter and network data, 
demonstrated the benefits of such a 
strategy to mitigate the impacts on 
distribution networks and increase 
their hosting capacity to accommo-
date more BEVs. Spreading demand 
in space and time becomes possible 
by rolling out charging infrastruc-
ture to places where cars are 
routinely parked for a long period 
of time such as residential (off 
and on-street) and work locations. 
Workplace charging becomes more 
than just a top-up location but a 
key location to enable BEV charging 

demand management strategies. 
 It would also open up oppor-

tunities for new demand response 
schemes to accommodate what 
could be the new biggest source of 
electricity demand. Has the race to 
own and operate this type of infra-
structure started already? 

Furthermore, charging infra-
structure at residential and work 
locations needs to allow charging 
and discharging control to fully 
tap into the flexibility potential of 
BEVs. This becomes possible using 
vehicle-to-grid (V2G) technol-
ogy that can shift the demand to 
avoid congestion of the electric-
ity network, match demand with 
supply from renewable energy, and 
discharge the batteries to provide 
grid services such as frequency 
regulation or voltage support. 

The UK government is investing 
£30 million in 21 projects to support 
and overcome some of the chal-
lenges facing V2G technology. The 
National Centre for Energy Systems 
Integration is participating in two of 
these projects. As an example, the 
Nissan-led e4Future will examine 
technical and economic feasibility 
of V2G and will test consumers’ 
acceptance and willingness to offer 
their EVs to support the power sys-
tem in exchange for lower bills. 

V2G is the missing link that 
can facilitate the transition to low 
carbon and efficient transport 
and power systems. With proper 
grid integration strategies and 
co-ordination of efforts between 
transport and energy stakeholders, 
BEVs could become a network asset 
rather than a network problem.

EXPERT VIEW

MYRIAM NEAIMEH, VEHICLE-TO-GRID PROJECT 
LEAD, NATIONAL CENTRE FOR ENERGY SYSTEMS 
INTEGRATION (CESI)

Battery Electric Vehicles: 
a network problem or a 
network asset? 

FAST CHARGING IN NORWAY
In 2017, Pöyry’s Oslo office analysed charg-
ing patterns for the two major commercial 
operators of fast-charging stations in 
Norway, Fortum and Grønn Kontakt. 

While the capacity of charging stations 
is 50kW, the average charging power per 
charge is significantly less – approximately 
30kWh/h. Utilisation of the fast-charging 
stations was very low. 

Fast charging is used mostly in the 
afternoon, and more during weekends than 
weekdays. The average, daily pattern for the 
year shows a distinct peak between noon 
and 7pm. There is a big difference between 
weekdays: the weekend peak is almost 40 
per cent higher than on other days.

We can also conclude that most charg-
ing is not done via fast charging in Norway. 
We know that range anxiety needs to be 
overcome, but it seems unlikely that fast-
charging stations will pay their way unless, 
despite low utilisation, the captive retail 
opportunities are significant.

Should it be utilities keen to sell electric-
ity or car companies keen to sell their EVs 
that are investing? Or perhaps it is better 
treated as a regulated asset to ensure the 
long-term viability of fast charging.
Matt Brown, vice president, energy – West-
ern Europe, Middle-East and Americas, 
Pöyry

Real world fast-charging patterns by day of the week
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