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Everything changes – but the electricity 
systems of Britain and Europe are currently 
in a period of particularly rapid transition. 
Four feature articles discuss different parts 
of that change – starting with a piece on the 
evolution of generating plant able to react 
quickly to UK system imbalances. Then we 
look at how power-to-gas technologies are 
starting to take a role in the use of excess 
electricity generated from renewables – by 
making hydrogen. Two more articles cover 
the growth of data and digital technologies 
in distributing electricity.

Is it possible to limit the rise in global 
temperatures from climate change to just 
1.5°C above pre-industrial levels, as the Paris 
Agreement aims for? Possibly, writes  
Marc Height in a special feature in advance 
of COP 23, but only with the serious 
deployment of a range of technologies, 
including those to remove carbon dioxide 
from the atmosphere.

Biofuels – time to phase out the 
unsustainable ones, says our first energy-
for-transport article on page 30. Subsequent 
pieces cover how charging electric vehicles 
will impact the electricity grid, and whether 
the charging infrastructure is itself up to 
scratch.  
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Opinion

FROM THE EDITOR

Steve Hodgson, 
Editor

The views and opinions 
expressed in this 
article are those of the 
editor only and are not 
necessarily given or 
endorsed by or on behalf 
of the Energy Institute.

The Finnish electricity 
company Teollisuuden 
Voima (TVO) expressed its 

disappointment last month with 
the latest delay to the opening of 
its Olkiluoto 3 (OL3) nuclear power 
station, currently being built on 
the west coast of the country by a 
consortium of AREVA and Siemens 
under a supposedly fixed-price 
turnkey contract. The consortium 
said that regular electricity 
production at the plant will now 
start in May 2019. 

Yet the contractor started to 
build the 1,600 MW European 
Pressurised Water Reactor (EPR) at 
the site in the spring of 2005, with 
a contractual obligation to start 
electricity production in 2009. The 
plant is going to be at least a 
decade late, to say nothing of 
enormous cost over-runs over 
which TVO and the contractor are 
locked in a protracted dispute. 

I sometimes look back ten years 
in this column to see how plans 
and forecasts have turned out. The 
November 2007 issue of Energy 
World indeed had a construction 
photo of OL3, the first new nuclear 
plant to be ordered by a Western 
European country for 15 years, on 
the front cover. Even then the plant 
was two years late and commercial 
start-up had been postponed to 
2011. 

The same issue also described 
the UK government’s then new 
commitment to new nuclear plants 
for the UK. As we know, a decade 
on this has amounted to an 
expensive electricity sales contract 
for EDF’s planned 3.2 GW Hinkley 
Point C and the start of 
construction at the Somerset site. 
Hinkley point C is just the second 
new nuclear plant to be ordered in 

Eclipsed by sun and wind?
Western Europe since OL3.

So, not much progress here, but 
what’s the bigger picture for the 
industry? 

The annual World Nuclear 
Industry Status Report 2017, 
published in September by 
consultants independent of the 
industry, has its own clear answer. 
The report’s foreword concludes 
that the latest acceleration of 
growth in renewables has 
fundamentally changed the debate 
on new nuclear. The negatives of 
high costs and difficulties with 
nuclear waste versus the 
advantages of low carbon nuclear 
generation are no longer the 
deciding factors. According to the 
report: ‘renewable, fuel-free 
sources are no longer a dream or a 
projection – they are replacing 
nuclear as the preferred choice for 
new power plants worldwide.’ 

WNISR 2017 is heavy on 
statistics. Among them: global 
nuclear power generation 
increased by 1.4% in 2016, due to a 
23% increase in China, while the 
share of nuclear in electricity 
generation stagnated at -0.2%. 
However, installed global nuclear 
capacity peaked back in 2006, as 
did nuclear generation of 
electricity. 

Global nuclear plant 
construction starts peaked much 
earlier, in 1976 at 44 units that year 
but, since 1990, have barely been in 
double figures and much modern 
development is in one country – 
China. So, in the absence of major 
new-build programmes (except in 
China) the world’s nuclear power 
fleet is seriously aging – the 
unit-weighted average age of 
operating nuclear reactors stood at 
29.3 years and rising in mid-2017, 

says the report. 
WNISR 2017 pulls no punches 

on company bankruptcies and 
bailouts, and what it calls a ‘tough 
market environment’ for nuclear 
due to low wholesale power prices, 
declining consumption, high debt 
loads, increasing production costs 
at aging facilities, and stiff 
competition, particularly from 
renewables. The largest nuclear 
power builder in history, 
Westinghouse, now owned by 
Toshiba, has filed for bankruptcy; 
while France’s AREVA is also 
technically bankrupt and is being 
bailed-out by the French 
government. 

Meanwhile, much-anticipated 
interest in new smaller, modular 
reactor designs has faded with the 
general decline in nuclear new-
build, says the report.

The nuclear industry takes a 
more optimistic view of its 
prospects, of course, but even here 
the tone is downbeat. In 
September, World Nuclear 
Association Director General 
Agneta Rising issued a ‘call for 
action’ on new nuclear plants: 
‘unless action is taken, the pace of 
growth in nuclear generation will 
slow.’ Rising called for a return to 
the new-build rates of the 1980s, 
when the world – and the status of 
renewables –  was very different. 

It’s the rise of renewables as a 
better alternative to nuclear that is 
decisive, says the report. Whether 
you agree or not, it’s rare to see 
such a radical re-casting of a 
debate that has been with us for 
years. According to the consultants 
behind WNISR 2017: ‘renewable 
energy is a lower cost and cleaner, 
safer alternative to fossil fuels than 
nuclear power.’  l

In this month’s Petroleum Review:

For more information visit www.energyinst.org

Petroleum Review is the monthly sister publication to Energy World, covering
all aspects of the international oil and gas industry. As an EI member,  
you can subscribe to Petroleum Review for £45, saving up to £234.  

•  Interview – BP’s Dev Sanyal on diversifying energy
• Asia-Pacific – banking on renewables and energy efficiency
• Reducing risk in the energy sector 
• Moving towards zero emission transport
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The US Environmental 
Protection Agency’s (EPA’s) 
Administrator Scott Pruitt 

has issued a public notice to repeal 
former US President Obama’s Clean 
Power Plan (CPP). 

The move is in line with US 
President Donald Trump’s ‘America 
First’ energy strategy, with an aim 
to revitalise the US coal industry 
through tackling regulation on the 
development and use of domestic 
coal resources. The notice does not 
indicate whether the EPA intends 
to replace the CPP with a new rule 
on emissions.

The CPP, if enacted, would 
require US states to lower their 
combined carbon dioxide 
emissions from power plants by 
32% on 2005 levels by 2030. 

Pruitt says that enforcing the 
CPP would mean the EPA acting 
above its statutory authority, and 
that the Plan is inconsistent with 
the US’ Clean Air Act. He argues 
that under the Clean Air Act carbon 
emissions should be regulated at 
an individual source level, rather 
than collectively at a state level, 
and so any states acting to shut 
down plants to comply may be 
acting outside the legislation. The 
EPA is also reportedly looking to 
clarify whether it should regulate 
carbon dioxide at all unless the US 
Congress asks it to.

The Clean Power Plan has been 
tied up in the US Supreme Court 
since February 2016 (see Energy 
World March 2016) after a 
collection of business groups and 
27 US states acted to block the 
legislation. 

The Trump administration says 
that the proposed repeal could save 
up to $33bn in avoided compliance 
costs in 2030. But its economic 
methodology has been criticised 
for only taking into account carbon 
dioxide impacts within the US and 
not overseas, and using a high 
discount rate which minimises the 
cost of any future climate impacts.

Efforts to repeal the CPP may 
not amount to much in terms of 
revitalising coal power in the US, or 
altering the US’ already downward-
falling emissions trajectory. 
According to the US’ Energy 
Information Administration (EIA), 
coal accounted for 30% of US 
electricity output in 2016, ranking 
it below gas (at 34%) for the first 
time, and below renewables (at 
36%).

The US National Resources 

The Clean Power 
Plan has been 
tied up in the US 
Supreme Court 
since February 
2016

Pruitt acts to repeal US Clean Power Plan
If repeal is successful, President Obama’s flagship climate policy may not see the light of day

Defence Council’s (NRDC’s) latest 
annual energy report, America’s 
Clean Energy Revolution, says that 
despite the changing federal 
landscape, clean energy records are 
continuing to be broken due to 
improved economics and action at 
US state level. Solar and wind 
power have reached record highs in 
the US. The NRDC says carbon 
emissions from US power plants 
have already declined by 25% on 
2005 levels, and that wind power is 
now the largest source of 
renewable capacity in the US – 
overtaking hydropower for the first 
time.

Meanwhile, the US Energy 
Secretary Rick Perry has proposed 
that the Federal Energy Regulatory 
Commission (FERC) acts to provide 
bolstered prices for wholesale 
electricity sales from coal, nuclear 
and hydropower plants – to reward 
their ‘reliability and resilience 
attributes’. This is aimed to provide 
additional income for plants that 
are currently struggling 
economically in the US due to 
cheap gas power and renewables. 

The Department of Energy 
(DOE) doesn’t have authority to 
create the rule itself, but FERC is 
also not obliged to implement it.

Coal and nuclear power plants 

are shutting early or halting 
construction in states such as 
Georgia and South Carolina (see 
Energy World October). The 1.8 GW 
Monticello coal power plant in 
Texas is to close permanently next 
year in the face of depressed US 
wholesale power prices.

The proposal follows a DOE 
report on the issue, which said that 
electricity grid operators were 
currently handling large plant 
closures well.

Environmental groups did not 
respond well to the proposals. ‘Rick 
Perry is trying to slam through an 
outrageous bailout of the coal and 
nuclear industries on the backs of 
American consumers,’ said Kit 
Kennedy, Director of the Energy & 
Transportation Program at NRDC. 
‘This radical proposal would lead to 
higher energy bills for consumers 
and businesses, as well as dirtier 
air and increased health problems.’ 

Kennedy said the DOE proposal 
ignores the findings of its own 
report, which did not demonstrate 
any need to compensate 
‘uneconomic’ power plants. 
Renewable power generators said 
that the move would give coal and 
nuclear an unfair advantage over 
other power sources.

Largest ever energy-harvesting walkway powers interactivity
The UK’s energy footstep energy harvesting pioneer Pavegen has partnered 
with Google on an interactive installation at Berlin’s 2017 Festival of Lights. 

The organisation’s V3 flooring system provided kinetic footstep energy 
for a synchronised lighting display, as well as to a photo pod at the end of 
the 26-metre array to send users GIFs of their experience. A total of 100 
electromagnetic generators provided power for the 176 coloured light panels.

Photo: Pavegen
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The Australian government 
has rejected plans for a 
clean energy target and 

instead plans to end subsidies 
for renewable energy after 2020, 
and to push its energy suppliers 
to foster both ‘reliable power’ and 
lower carbon emissions in a new 
energy plan for the country.

The country’s Prime Minister 
Malcolm Turnbull unveiled the 
plan, known as the ‘National 
Energy Guarantee’, which needs to 
be agreed by all of Australia’s 
national electricity market states 
to be implemented.

The plan rejects the 
recommendation of Australia’s 
Chief Scientist Alan Finkel to set a 
clean energy target for the country. 

The Australian government says 
the plan will deliver more 
affordable and reliable electricity, 
while meeting climate change 
commitments. It says that a diverse 
power mix will mean electricity 
prices will be lower than they 
would have otherwise been were a 
clean energy target implemented, 
and that the plan will give 
investors the confidence to back 
future Australian power plants.

Under the plan energy 
companies in each Australian state 

Australia ditches renewable energy 
target in favour of ‘reliable power’

will have to both meet a ‘reliability 
guarantee’ to ensure that enough 
‘dispatchable’ energy, such as from 
coal, gas, pumped hydro and 
batteries, is available; but also an 
‘emissions guarantee’ to contribute 
to Australia’s climate change 
targets. Austalia has an aim to 
reduce its electricity sector 
emissions by 26% on 2005 levels by 
2030.

The government says the plan is 
technology neutral, and will not 
use subsidies, taxes or trading 
schemes. It also says that it is not 
picking winners, but that ‘coal, gas, 
hydro and biomass will be 
rewarded for their dispatchability, 
while wind, solar and hydro will be 
recognised as lower emissions 
technologies but will no longer be 
subsidised.’

‘We now have an opportunity to 
break from the climate wars of the 
past and forge a sensible, 
sustainable path forward,’ reads 
the last line of the government’s 
press release on the plan.

Australia’s Clean Energy Council 
said the government had ‘blown a 
golden opportunity’ by walking 
away from the proposed clean 
energy target. It said that the 
decision is likely to result in a 

substantial slowdown in new clean 
energy investment, which will 
result in rising power prices.

Its Chief Executive Kane 
Thornton said: ‘The clean energy 
target was the best opportunity in 
years to lock in the long-term 
bipartisan energy policy needed to 
encourage investment in cleaner 
energy while improving system 
reliability and pushing down 
power prices.’

The state of South Australia has 
seen recent blackouts as two of its 
coal plants shut, leading to Tesla’s 
Elon Musk promising to build the 
world’s most powerful lithium-ion 
battery in the state in 100 days to 
solve the problem (see Energy 
World September). 

A recent study from the 
Australia Institute indicates that 
Australia’s annual emissions from 
energy and transport use have 
increased to their highest ever 
level. ‘Australia’s failure to invest in 
efficient transport infrastructure, 
such as rail, has led to emissions 
from transport fuels continuing to 
grow, unlike the rest of the 
developed world,’ said the 
organisation’s Dr Hugh Saddler. 

Onus on Australia’s electricity companies to determine the country’s future energy mix

Under the plan 
energy 
companies in 
each Australian 
state will have to 
both meet a 
‘reliability 
guarantee’ and 
an ‘emissions 
guarantee’

Energy efficiency

Energy efficiency gains could slow down  
without renewed government focus
The recent acceleration in global energy 
efficiency gains risks being slowed down if 
governments do not maintain their focus 
on implementing new efficiency policies, 
according to a new report, Energy Efficiency 
2017, from the International Energy Agency 
(IEA).

Global energy intensity – the energy 
used per unit of gross domestic product 
– fell by 1.8% in 2016, a sign the global 
economy generated more value from its 
energy, according to the report, and the 
improvement seen in 2016 continues the 
strong progress seen since the start of the 
decade.

But this progress masks some concerning 
policy trends. While efficiency codes and 
standards grew to cover about 32% of global 
energy use in 2016, nearly all of the increase 

in coverage came from existing policies, says 
the report. Over two-thirds of global energy 
use is still not covered. 

The IEA’s Efficiency Policy Progress Index 
also reveals that the strength of policies 
increased at their slowest rate in recent years 
and rates of progress vary significantly across 
countries.

The report highlights potential areas for 
further policy action. For example, only four 
countries regulate the efficiency of trucks, 
and space cooling demand is rising fastest in 
countries with the weakest air conditioning 
efficiency regulations.

Energy Efficiency 2017 details why more 
efficiency action is needed, highlighting the 
significant benefits to the global economy, 
energy system and environment. Indeed, 
improvements in energy intensity have 

been the most significant factor in keeping 
global greenhouse gas emissions flat over 
the last three years, says the IEA. The success 
of decarbonisation efforts around the world 
hinges on integrating energy efficiency 
policies, renewables and other tools into the 
energy system through a harmonised policy 
approach.

The world would have used 12% more 
energy in 2016 without the efficiency 
improvements achieved since 2000, which 
is equivalent to adding another European 
Union to the global energy market, says 
the IEA. And households across the world 
are spending less on energy as a result of 
efficiency. German households, for instance, 
spent $580 less per capita on their energy 
bills last year thanks to energy efficiency 
policies. 
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‘We see 
renewables 
growing by 
about 1,000 GW 
by 2022, which 
equals about 
half of the 
current global 
capacity in coal 
power, which 
took 80 years to 
build’

Dr Fatih Birol, IEA

New additions to global solar 
PV generating capacity 
grew by 50% last year, 

according to the International 
Energy Agency (IEA) – a growth 
rate higher than for any other 
energy source in 2016.  

According to the organisation’s 
Renewables 2017 report, China 
accounted for almost half of the 
74 GW of global solar PV capacity 
additions in 2016, followed by 
India and the US. Total renewables 
accounted for almost two-thirds of 
net new power capacity globally 
and renewable capacity is likely to 
increase by as much as 43% by 
2022.

This year’s renewables forecast 
from the IEA is 12% higher than 
last year’s, thanks to solar PV 
upward revisions in China and 
India. By 2022, global solar PV 
capacity will exceed the combined 
total power capacities of India and 
Japan today, says the report. 

In power generation, renewable 
electricity is expected to grow by 
more than a third by 2022 to reach 
over 8,000 TWh, with China 
remaining the ‘undisputed leader’ 
of renewable electricity expansion 
over the forecast period, with 40% 

China is key to new, rapidly growing, 
solar PV era – IEA

In 2022 renewables will account for 30% of all global 
power generation

of the global total coming online. 
China’s renewables growth is 
largely driven by concerns about 
air pollution and capacity targets 
that were outlined in the country’s 
13th five-year plan to 2020. 

By 2022, renewables will 
account for 30% of all power 
generation, predicts the IEA – up 
from 24% in 2016 – and making 
renewables growth in that period 
twice as large as that of gas and 
coal put together.

‘We see renewables growing by 
about 1,000 GW by 2022, which 
equals about half of the current 
global capacity in coal power, 
which took 80 years to build,’ said 
Dr Fatih Birol, Executive Director of 
the IEA. ‘What we are witnessing is 
the birth of a new era in solar PV... 
we expect that solar PV capacity 
growth will be higher than any 
other renewable technology 
through 2022.’ 

Meanwhile, India’s efforts to 
tackle grid-integration issues is 
driving a more optimistic forecast 
for renewable generation in that 
country – by 2022, Indian 

renewable capacity will more than 
double today’s total, a growth rate 
capable of overtaking renewable 
expansion in the European Union 
for the first time. 

Despite policy uncertainties at 
the federal level, the US remains 
the second largest growth market 
for renewables, with its main 
onshore wind and solar policies 
including multi-year federal tax 
incentives, combined with 
renewable portfolio standards, as 
well as state-level policies for 
distributed solar PV. 

The IEA also finds that off-grid 
solar capacity in Africa and 
developing Asia regions will more 
than triple to reach over 3 GW of 
capacity in 2022, thought to be the 
result of industrial applications, 
solar home systems and mini-grids 
driven by government 
electrification programmes and 
private sector initiatives.

While a 3 GW figure represents 
less than 5% of total PV capacity 
installed in both regions the 
economic impact for developing 
Asia and sub-Saharan Africa is 
significant, reconnecting some 
70mn people to electricity services 
in the next five years.

IN BRIEF

  SOLAR 

World’s largest CSP project for Dubai
Plans to build the world’s largest single-site 
concentrating solar power (CSP) project have 
been announced in Dubai.

The project, which represents the fourth phase 
of the Mohammed bin Rashid Al Maktoum Solar 
Park in the south of Dubai, will be built at a cost 
of £2.9bn and is expected to generate 700 MW of 
clean energy to support Dubai’s electricity grid. 

The project is an integral part of the emirate’s 
Clean Energy Strategy 2050, says the Dubai 
government, which aims to increase the share of 
clean energy in the country’s total power output 
to 7% by 2020, 25% by 2030, and 75% by 2050.

US solar industry meets 2020 cost target three 
years early   
The US solar industry has achieved a 2020 utility-
scale solar cost target three years earlier than 
expected, according to new research from the US 
Department of Energy (DOE).

SunShot, a government initiative to spur 
solar developments through R&D projects 
across private companies and public research 

institutions, was launched in 2011 and set a goal 
for solar energy to become market-competitive 
with traditional forms of electricity by 2020, 
without subsidies. 

Due largely to rapid cost drops in solar 
photovoltaic hardware, the average price of 
utility-scale solar in the US is now 6 cents per 
kWh. Further DOE funding will focus on solar grid 
reliability, resilience and storage.

New 50 MW solar farm for Egypt   
GE is to provide a full turnkey contract to 
renewable energy supplier Fas Energy to build a 
50 MW solar power plant for Egyptian Electricity 
Transmission Company (EETC), as part of the 
Egyptian government’s Feed-in Tariff programme.

GE will provide the financial backing and 
equipment to build the plant, which includes 
4.4 MW of highly efficient solar skids – featuring 
1,500 V solar inverters – and marking the first 
entry of this 1,500 V system into the solar market 
in Egypt.  

Upon completion, the solar plant is expected 
to power around 15,000 Egyptian homes.
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IN BRIEF

  NUCLEAR 

Japanese regulator approves first TEPCO 
reactor re-starts since Fukushima
Japan’s nuclear regulator has granted 
preliminary safety approval for two Tokyo 
Electric Power Company (TEPCO) reactors at 
the Kashiwazaki Kariwa nuclear plant to be 
re-started under revised safety standards. 
These are the first TEPCO reactors to receive 
approval since the nuclear disaster at the 
TEPCO-operated Fukushima Daiichi nuclear 
power plant in March 2011.

The move, which was met with opposition 
from campaign groups, doesn’t mean that the 
reactors will re-start imminently. The governor 
of the Niigata prefecture is reported to decide 
whether to approve the re-start in 2020. The 
plants are the first boiling water reactors – the 
same type as at Fukushima Daiichi – to meet 
the revised standards.

Currently there are four non-TEPCO 
operated nuclear reactors generating in Japan.

Turkey enters the world of nuclear energy
Following Energy World’s update on the 
Barakah plant in the United Arab Emirates in 
October, another country is joining the world 
of nuclear power – Turkey. 

General construction work has begun for 
the Akkuyu nuclear power plant project in 
the Mersin Province of the country. Reactor 
construction is due to start in 2018 – putting 
Turkey on track to be the next new country 
to introduce nuclear energy into its mix, 
following the UAE and Belarus. The most 
recent country to start up its first nuclear 
energy plant was Iran in 2011 and before 
that Romania in 1996, according to the World 
Nuclear Association (WNA).

According to the WNA, Poland is to begin 
a reactor technology selection process in 
2018, and Saudi Arabia is expected to launch 
a reactor tendering process within the next 
month.

US DOE loan guarantee for Vogtle 
Westinghouse plant
The US Department of Energy (DOE) has 
offered an additional loan guarantee of up to 
$3.7bn to support Georgia Power and partner 
companies building two Westinghouse 
AP1000 nuclear reactor units at the Vogtle 
nuclear plant in the state of Georgia. 

Georgia Power had decided to push ahead 
with the troubled project, which is 66% 
complete, following rising cost estimates after 
the bankruptcy of the reactor manufacturer 
Westinghouse (see Energy World October). 

Vogtle is the only nuclear plant in the 
US currently under construction. Cheap 
gas power and increasingly competitive 
renewables in the US are making the situation 
tough for nuclear projects, and two other 
AP1000 reactors in South Carolina were 
halted in July. 

The funds are on top of $8.3bn in loans 
already guaranteed from DOE to the project.

Finance

Third quarter clean energy 
investments jump 40% year-on-year
A strong third quarter of global 
investments in clean energy have led the 
research organisation Bloomberg New 
Energy Finance (BNEF) to speculate that 
the year 2017 might exceed 2016’s total of 
$288bn injected into clean energy.

BNEF says that the world invested 
$70bn in clean energy in Q3 2017, up from 
$65bn in the second quarter of this year 
and $48bn in the third quarter of 2016. 
This means investment in 2017 is so far 
running 2% above that in the same period 
of last year. 

This year looks unlikely, however, to 
beat the record of $349bn invested in 
2015, says BNEF.

A number of giant wind projects costing 
between $600mn and $4.5bn in the US, 
Mexico, the UK, Germany, China and 
Australia helped boost the Q3 figure. 

The $4.5bn came in the form of 
American Electric Power investing in 
Invenergy’s 2 GW Wind Catcher project in 
the Oklahoma Panhandle. The 800-turbine 
project, which will be connected to a 

560 km high-voltage power line, is due to 
be completed by 2020.

Other notable transactions include 
DONG Energy’s decision to proceed with 
the 1.4 GW Hornsea 2 offshore wind 
farm in the UK at an estimated $3.7bn, 
and Northland Power’s financing of the 
252 MW Deutsche Bucht array in German 
waters, at $1.6bn.

The biggest solar project financing 
was an estimated $460mn for First Solar’s 
381 MW California Flats PV park in the US.

Breaking the Q3 2017 figures down 
by type of investment, asset finance of 
utility-scale renewable energy projects 
jumped 72% globally compared to Q3 
2016, reaching $54bn. Small-scale project 
investment (solar systems of less than 
1 MW) came to $11bn in the latest quarter, 
up 9%. 

BNEF says that all three public markets, 
venture capital and private equity 
investment in specialist clean energy 
companies had subdued activity in Q3 
2017.

European Commission to get electric vehicle charging points
The European Commission’s offices in Brussels are being equipped 
with charging equipment for electric vehicles, in line with EU rules 
to encourage the instalment of publically accessible chargers in EU 
member states.

A total of 60 ‘Eve’ chargers (pictured) from electricity equipment 
manufacturer Alfen have already been installed in various European 
Commission car parks. The company will provide an online 
management tool for remote control of and data insights from the 
chargers.

Photo: Alfen
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VIEWPOINT

The views and opinions 
expressed in this article 
are strictly those of the 
author only and are 
not necessarily given or 
endorsed by or on behalf 
of the Energy Institute.

David Smith is Chief 
Executive at the 
Energy Networks 
Association, 
energynetworks.org

Energy networks – 
vital facilitators to a 
low carbon future
Energy is the lifeblood of the 

UK’s economy and the wires 
and pipes that deliver gas and 

electricity around the country and 
into our homes and businesses are 
a fundamental part of life. Serving 
over 29mn electricity customers 
and over 23mn gas customers, the 
networks continue to rank highly 
in customer satisfaction surveys, 
achieving enviable scores of over 
85%. The networks are amongst 
the most reliable in the world, 
underpinning economic growth 
and supplying energy for homes, 
industry and businesses. 

It is fundamental they are at the 
heart of the government’s 
Industrial Strategy for a successful 
transition to a low carbon 
economy. 

The UK energy system is 
changing at a rapid pace, driven by 
ambitious environmental targets 
and the need to ensure energy 
security whilst keeping energy 
bills as low as possible. Our gas and 
electricity networks are evolving to 
deliver the transition to a low 
carbon economy. The electricity 
system is becoming smarter and 
more flexible to meet the 
challenges of decarbonisation and 
accommodate the changing 
patterns of supply and demand. 

Renewable generation has 
increased significantly in the last 
decade, with over 28 GW connected 
to the electricity distribution 
networks, and the deployment of 
new technologies such as low 
carbon vehicles, battery storage 
and flexibility services is driving 
the change in our energy system. 
Electricity distribution networks 
are playing a more active role and 
harnessing new technologies to 
manage demand in real time. 

Gas networks are also adapting 
to help achieve the decarbonisation 
of heat, which remains one of the 
biggest energy challenges we face. 
Research shows that using the 
existing gas network infrastructure 
to deliver low carbon gas, such as 
hydrogen or biomethane, is the 

most practical and affordable 
pathway to low carbon heat, and 
can also play a role in 
decarbonising transport. 

Low Carbon Network Fund
Innovation and collaboration 
are key to addressing the 
challenges associated with the 
decarbonisation, digitalisation 
and decentralisation of the energy 
sector, and to deliver savings for 
network users. The regulatory 
framework for networks is 
fundamental to encouraging 
innovation. The Low Carbon 
Network Fund (LCNF) introduced 
in 2010 provided a £500mn 
fund for electricity distribution 
networks to explore a range of 
new technologies and develop 
understanding of how these 
technologies could work and the 
benefits they could deliver for 
customers. 

Trial results are shared openly 
with the wider industry and 
benefits are already being seen as 
successful technologies are rolled 
out, resulting in almost £1bn of 
savings from smart network 
solutions under the current price 
control. The success of the LCNF 
has seen innovation come to play a 
core role in the current RIIO 
(revenue = incentives + innovation 
+ outputs) regulatory framework 
for networks, with innovation 
projects being supported across 
both electricity and gas networks. 

The approach we have taken to 
network innovation has seen the 
UK establish itself as a world 
leader in smart grid technology. 
Smart grids have the potential to 
contribute £13bn to the UK 
economy and £5bn in exports 
between now and 2050, as well as 
up to 9,000 jobs over the 2020s and 
2030s.

Innovation is key
In August, the UK’s energy 
network companies launched 
plans for the first joint networks 
innovation strategies. Energy 

Networks Association (ENA) 
members will work together to 
develop two strategies; the Gas 
Network Innovation Strategy, 
and the Electricity Network 
Innovation Strategy, which will 
set out how companies will 
create opportunities for the UK 
to benefit from new technologies 
across the whole energy system.  
Customers are at the centre of the 
energy networks’ role in delivering 
the future energy system, and 
collaboration is essential if the 
strategies are to succeed. 

The networks are consulting on 
both strategies and I strongly 
encourage stakeholders to engage 
and help shape the future of 
network innovation. 

The project will transform the 
way our networks work, 
underpinning the delivery of the 
smart grid, aimed at improving the 
transmission/distribution 
interface and the ongoing 
development of the Distribution 
System Operator (DSO) role – 
which will be a vital part of 
delivering a smarter energy 
system. 

Gas Distribution Networks 
(GDNs) have begun trialling 
innovations which have the 
potential to help the UK overcome 
the enormous challenge of 
meeting peak demand for heat in a 
low carbon energy system. The 
innovation work being undertaken 
by GDNs explores the practicalities 
of delivering hydrogen, 
biomethane or bio-SNG through 
the gas grid, which is increasingly 
seen as a technically and 
economically feasible way to 
decarbonise heat and an 
opportunity to create jobs in this 
new and exciting field, as well as 
contributing to both the regional 
and national economy.   

The challenges we face are 
getting bigger and accelerating at a 
pace which was previously 
unexpected. If the government’s 
Industrial Strategy is to succeed 
then the energy networks will 
need to continue to demonstrate a 
reliable, resilient, efficient and 
affordable service and will remain 
crucial to meeting future 
challenges.  l
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The UK’s first solar farm 
developed without 
government subsidy 

has opened near Flitwick in 
Bedfordshire. The 10 MW Clayhill 
solar farm is twinned with a 6 MW 
battery storage system – which is 
integral to the project being built 
without a government support 
contract. The farm comprises 
31,000 solar panels and was built 
in just 12 weeks.

Speaking at the opening in 
September, Minister of State for 
Climate Change and Industry 
Claire Perry praised the innovative 
approach to the project, in which 
the developer, Anesco, worked 
closely with its supply chain to 
reduce costs at every stage of 

UK’s first subsidy-free solar farm 
Adjacent battery storage system will increase revenue-earning capacity of the installation

project design and construction.
Anesco, which financed and 

built the farm, will benefit from 
the project’s use of innovative solar 
inverters along with an already-
existing nearby substation. The 
project will generate revenue 
through a power purchase 
agreement, as well as through 
providing grid balancing and 
capacity services.

The solar panels and the site’s 
five 1.2 MW/1.2 MWh battery 
storage units were supplied by the 
Chinese photovoltaic, battery and 
electric car manufacturer BYD, 
with 1,500 V string solar inverters 
being supplied by Huawei – also a 
Chinese company. When the 
batteries are charged, the whole 
site can feed 16 MW of power into 
the grid. The batteries can reach 
full charge in an hour.

Clayhill shares the substation of 
another Anesco solar farm in an 
adjacent field – Hermitage – which 
is benefiting from the now closed 
Renewables Obligation subsidy 
scheme. However, Clayhill will 
generate income in a more 
complex manner than Hermitage. 
The solar PV power is being sold to 
renewable energy aggregator 
Limejump under a power purchase 
agreement. And the batteries will 
interplay with the solar panels to 
enable the project to maximise 
revenue – by allowing power to be 
sold when it is lucrative to do so. 

Anesco plans to ‘stack’ revenue 
through providing a number of 
services to the grid – via National 

Grid’s frequency response 
flexibility mechanisms, as well as 
via Triad payments. And it also 
plans to bid into the government’s 
next Capacity Market round, the 
results of which will be revealed in 
January.

Speaking at the launch, Anesco’s 
Executive Chairman Steve Shine 
said: ‘Solar by itself is still very 
difficult. But when you bring it 
together with storage and get the 
benefit from both sides, and bring 
the economic case together, you 
start having a look at what is really 
going to be the future for the UK – 
a renewable site that can deliver 
energy when you need it.’

Anesco says that it is looking at 
replicating the Clayhill model at 
five other sites in the UK, which 
are at various stages of 
development. It already operates 
over 100 solar sites totalling over 
700 MW of capacity.

The UK solar sector has seen 
subsidy rates cut and large farms 
have been excluded from the 
government’s Contract for 
Difference process for supporting 
other renewable technologies. 
Perry told the audience that, 
regardless of these cuts, the 
government will reach its solar 
power target for 2020, and that it is 
right to revisit technology support 
in the face of changing 
circumstances.

The project will 
generate 
revenue through 
a power 
purchase 
agreement, as 
well as through 
providing grid 
balancing and 
capacity services

Low carbon generation

Renewables supply nearly a third of UK  
electricity for Q2 2017
Low carbon electricity’s (renewables and 
nuclear) share of electricity generation 
reached a record high of 53% in the second 
quarter of 2017, compared to 47% in the 
second quarter of 2016, with renewables’ 
share of electricity generation also at a record 
high of 30%, says the latest Energy Trends 
report from the Department of Business, 
Energy and Industrial Strategy. 

Renewable electricity generation was 
23 TWh in 2017 Q2, an increase of 14% on the 
2016 figure. Renewable electricity generating 
capacity was 38 GW at the end of 2017 Q2, a 
13% increase on a year earlier, with over half 

of the annual increase coming from onshore 
wind.

Meanwhile, coal-fired stations made 
no contribution to power generation in 
Great Britain for a second day on 1 October, 
according to data from energy market 
monitoring firm EnAppSys. On April 21, 
the country saw the first day of no coal 
generation, possibly since the industrial 
revolution, as coal was displaced by 
renewable generation – in particular 1.7 GW 
of solar output. This notable occasion was 
repeated on 1 October. Again, high renewable 
output was the cause of coal’s displacement, 

though this time it was high wind 
generation (averaging 8.8 GW and peaking 
at 11 GW) which pushed out coal.

As 1 October was a Sunday, demand was 
relatively low at an average of 28 GW. The 
high wind generation also resulted in low 
prices in the market, with pumped storage 
able to pump water uphill for £0/MWh 
during Sunday evening, adds EnAppSys.  

• National Grid expects there to be 
sufficient generation and interconnector 
imports to meet electricity demand over 
the winter, and for ‘a wide range of 
dynamic supply sources’ to meet winter 
gas demand as well. The predictions are 
contained in the company’s Winter 
Outlook Report 2017/18.
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The strategy also 
announces a 
proposal to 
‘demonstrate 
international 
leadership’ in 
carbon capture, 
usage and 
storage (CCUS) 
through 
international 
collaboration 
and a £100mn 
investment in 
the technology

Strategy to focus on energy efficiency, low carbon heating and transport, carbon capture and power generation

Government’s Clean Growth Strategy 
finally arrives – but will fail to meet 
fifth carbon budget

The government’s long-
awaited Clean Growth 
Strategy, originally promised 

for delivery in late 2016, was finally 
published on 12 October. It outlines 
a comprehensive list of policy 
proposals to continue the UK’s 
emissions reductions out to the 
year 2032, and beyond.

The 164-page document from 
the Department of Business, Energy 
and Industrial Strategy (BEIS) 
breaks down plans to reduce 
emissions into no less than 50 key 
policies and proposals, spanning 
across business, industry and home 
energy efficiency; access to green 
finance; low carbon heating; low 
carbon transport; continued 
decarbonisation of the power 
sector; public sector leadership; and 
agriculture and forestry.

Despite the ambitious list of 
proposals, which target a broad 
area including the power sector – 
where a shift away from coal and 
more renewables have fuelled 
impressive emissions reductions to 
date – the document indicates that 
the plans will still result in a 
cumulative shortfall of 60mn 
tonnes of carbon dioxide equivalent 
against the government’s fifth 
carbon budget. One of the primary 
aims of the strategy was to indicate 
how the government would meet 
its fifth carbon budget of a 57% 
reduction on 1990 emissions levels 
by 2032.

The document indicates that 
this shortfall, which the new policy 
proposals reduce significantly 
compared to previous policies, may 
be met through the purchase of 
international credits. 

However, the Committee on 
Climate Change (CCC), which holds 
the government’s emissions action 
to account, says that ‘flexibilities’, 
such as purchasing international 
carbon credits, should not form 
part of the government’s plan, 
which should be delivered solely 
through domestic action.

The new strategy nevertheless 
continues UK government efforts 
to reduce national carbon 
emissions that date back to the 
2008 Climate Change Act and 
beyond.

BEIS says that over £2.5bn of 
government funding will be 

invested in low carbon innovation 
between 2015 and 2021. The key 
measures unveiled in the strategy 
include:

• support for businesses to 
improve their energy efficiency 
by 20% by 2030;

• the mobilisation of £3.6bn of 
investment to upgrade one 
million homes through the 
Energy Company Obligation;

• the upgrade of all fuel poor 
homes to Energy Performance 
Certificate (EPC) Band C by 
2030, with as many homes of 
all types as possible upgraded 
to EPC Band C by 2035;

• a focus on low carbon heating 
by extending heat networks, 
improving standards on the 
1.2mn new boilers installed 
every year, and reforming the 
Renewable Heat Incentive; 

• ending the sale of conventional 
petrol and diesel cars and vans 
by 2040, and spending £1bn to 
support the take up of ultra-low 
emission vehicles; and

• targeting a total carbon price in 
the power sector, as well as 
phasing out unabated coal 
power by 2025.

The strategy also announces a 
proposal to ‘demonstrate 
international leadership’ in carbon 
capture, usage and storage (CCUS) 
through international collaboration 
and a £100mn investment in the 
technology. This is the 
government’s follow-up to the 
cancellation of its previous £1bn 
CCS power station competition in 
2015. 

The strategy was launched the 
day after the government 
announced a further £557mn 
Contract for Difference auction for 
less established renewables 
technologies – including offshore 
wind – to take place in spring 2019. 
The last such auction, held in 
September, saw the cost for 
planned offshore wind capacity 
drop by 50% from 2015 to £57.50 
per MWh. 

Aptly, the strategy was launched 
in an innovation centre within 
London’s Olympic Park, which gets 

its energy from a combined heat 
and power unit on-site. The 
Secretary of State for Business, 
Energy and Industrial Strategy, 
Greg Clark, told a group of industry 
stakeholders that the strategy will 
enable the UK to build on its 
progress on emissions reduction. 
‘We are moving to a model of 
cleaner growth’, he said. ‘While our 
economy has grown by two thirds 
in under 30 years, our carbon 
emissions have dropped by more 
than 40%.’

Minister of State at BEIS, Claire 
Perry, said that this progress meant 
that ‘on a per-person basis, we have 
reduced emissions faster than any 
other G7 nation... proving 
fundamentally as false the view we 
hear that you can’t protect the 
planet and raise prosperity at the 
same time.’

The strategy is closely tied to the 
UK’s wider Industrial Strategy, and 
Perry outlined a new ‘triple test’ for 
the government to decide which 
technologies to support. 

‘First, does this deliver 
maximum carbon emissions 
reduction,’ she said. ‘Second, can we 
see a clear cost reduction pathway 
for this technology, and third, can 
we develop a world leading 
competitive advantage in this 
technology in a sizeable global 
market?’

Reaction from business leaders 
and industry stakeholders at the 
launch seemed largely positive, 
though there was a focus on the 
need to now put the strategy into 
action. Others thought it didn’t go 
far enough.

Sean Spiers, Executive Director 
of Green Alliance, said that while 
the strategy was a great vision, 
particularly welcoming the focus 
on energy efficiency, there needs to 
be more detail on tackling domestic 
heat. ‘It is certainly a welcome 
move in the right direction,’ he said. 
‘The test now will be to embed the 
strategy across government and 
encourage investment in clean 
growth by giving businesses the 
certainty they need.’

See the document at:  
bit.ly/2g8lUj6
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Government proposes to cap 
energy prices for millions 
Most domestic customers still use expensive standard variable tariffs

‘I have been 
clear that our 
broken energy 
market has to 
change – it has 
to offer fairer 
prices for 
millions of loyal 
customers who 
have been 
paying hundreds 
of pounds too 
much’

Prime Minister 
Theresa May

Draft legislation to introduce 
energy price caps for 
millions of households was 

published by the government on 
12 October, the same day that it 
launched its Clean Growth Strategy 
– see page 9. The Department for 
Business, Energy and Industrial 
Strategy (BEIS) outlined measures 
that would limit the cost of 
standard variable tariffs (SVTs) and 
other default tariffs that customers 
are moved onto at the end of a 
fixed-term deal.

Around two-thirds of energy 
consumers in Great Britain are 
currently on this type of tariff, says 
BEIS, around 18mn customer 
accounts, four million of which are 
on pre-payment meters and are 
already protected by a price cap. 
Energy regulator Ofgem had 
announced the previous day that 
this protection is to be extended to 
a further one million vulnerable 
households this winter.

While the government 
welcomed this latest move by the 
regulator, it added that no-one 
should be overcharged by their 
energy company. 

The government is to ask the 
Commons’ Business, Energy and 
Industrial Strategy Select 
Committee to scrutinise the Draft 
Domestic Gas and Electricity (Tariff 
Cap) Bill. The proposed legislation 

would mean a cap would run until 
2020, at which point Ofgem would 
recommend to government 
whether it should be extended on 
an annual basis up to 2023.

The Prime Minister said: ‘I have 
been clear that our broken energy 
market has to change – it has to 
offer fairer prices for millions of 
loyal customers who have been 
paying hundreds of pounds too 
much.’

Business and Energy Secretary 
Greg Clark said: ‘We have published 
draft legislation today, sending a 
clear message to the industry that 
we will protect the interests of 
their customers if they do not act 
now to tackle the detriment found 
by the Competition and Markets 
Authority.’ The Competition and 
Markets Authority review of the 
retail energy market found last 
year that customers of the ‘big six’ 
suppliers on SVTs and other default 
tariffs are paying £1.4bn per year 
too much.

However, many commentators 
feel that a price cap is not a good 
approach to improving the 
working of the retail energy 
market. Professor David Elmes, 
Head of the Warwick Business 
School Global Energy Research 
Network, said: ‘The worry is this is 
the end of efforts to encourage 
people to be active switchers and 

consumers of energy. Markets have 
failed.’

Elmes added: ‘The challenge to 
energy companies is that their 
standard variable tariff is more 
expensive than the best deals on 
offer, even from the same 
company. But if customers don’t 
bother to switch to the better deal, 
is that the company’s fault, the 
customer’s fault, the industry 
regulator’s fault or the 
government’s fault for setting up a 
system that doesn’t achieve fair 
prices for most companies?’

And Michael Lewis, Chief 
Executive of E.ON UK, which has 
announced plans for a unilateral 
move away from SVTs in tandem 
with the roll-out of smart meters, 
said: ‘A price cap will not be good 
for customers. It will reduce 
engagement, dampen competition 
and innovation. As we have made 
clear, we believe standard variable 
tariffs have had their day. 
Tomorrow should be about helping 
all customers engage with the 
market with tariffs that work for 
them. Therefore the question is 
 – why cap it when you can scrap 
it?’

• Over 550,000 customers 
switched electricity supplier in 
September, up by nearly a half 
(46%) on the same month in 
2016, according to trade 
association Energy UK. This 
means over four million 
customers have changed 
electricity supplier so far this 
year, showing that consumer 
engagement in the energy 
market continues to grow.

Gas from food waste plant
A new anaerobic digestion (AD) plant in Dagenham has 
been completed by civil engineering company Britcon for 
food waste recycler ReFood (UK). The £14mn construction 
project was completed within a 66-week timeframe by 
Britcon, which has delivered all of ReFood’s UK AD projects 
too date.

The new £32mn plant in Dagenham is capable of 
recycling 160,000 tonnes of food waste each year and 
generating 14mn m3 of biogas. This is upgraded to reflect 
the qualities of natural gas – allowing it to be injected 
directly in to the national grid. The plant will also support 
Transport for London’s Clean Air Action Plan through the 
generation of biomethane for gas-powered vehicles.

Energy storage

Seven universities to form the 
Faraday Battery Institute 
The universities forming the 
new Faraday Battery Institute, 
announced by the government in 
July (see Energy World September), 
have been named. A consortium 
of the University of Southampton, 
Imperial College London, 
Newcastle University, University 
College London, the University of 
Cambridge, the University of Oxford 
and the University of Warwick will 
form the new Institute, a £65mn 
research body responsible for 
building the UK’s status as a global 
leader in battery research and 
technology.

The Institute will bring together 
expertise and insight from its seven 
founding partner universities, 
industry partners and other 

academic institutions to accelerate 
fundamental research to develop 
battery technologies. With £65mn 
of funding through the Engineering 
and Physical Sciences Research 
Council (EPSRC), the Institute will 
invest an initial £14mn to set up a 
headquarters. 

Business and Energy Secretary 
Greg Clark confirmed in July that 
the government would be making 
an investment of £246mn, over 
four years in the Faraday Research 
Challenge, to ensure the UK builds 
on its strengths and leads the world 
in the design, development and 
manufacture of electric batteries. 
The Challenge is divided into three 
streams – research, innovation and 
scale-up.
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Power distribution

Battery storage projects in Darlington,  
Sheffield and Gateshead

Battery storage in Darlington 
Photo: Northern Powergrid

Final turbine at Rampion Offshore
The last of 116 wind turbines at the 400 MW Rampion Offshore Wind Farm, 
located 13 km off the Sussex coast, was installed in September. Each turbine 
consists of an 80-m tower, weighing approximately 200 tonnes, which has 
been lifted and positioned onto each foundation; a nacelle, fitted to the top of 
each tower, which houses the generator and gearbox; and three blades, each 
measuring 55 m in length which have been hoisted and connected one at a time.

Further construction and commissioning work continues on both the offshore 
and onshore substations, as well as the onshore cable route. The project, 
being built by E.ON, the UK Green Investment Bank and Canadian energy 
infrastructure company Enbridge, is due to be operational in 2018.

Battery energy storage projects – designed to 
offer grid balancing services to local network 
operators – are beginning to appear in 
number at sites across parts of the country. 
Amid several announcements of schemes to 
be built, three have reached advanced stages. 

First, electricity distributor Northern 
Powergrid has been using a £4mn battery 
project installed in Darlington to maintain 
the electricity network at a stable frequency 
since September.  It is delivering the 
contract in partnership with energy storage 
aggregator Kiwi Power. The 2.5 MW (5 MWh) 
battery is the size of three storage containers 
and can store enough energy to power 2,500 
houses for two hours.

The project is part of Northern Powergrid’s 
£30mn eight-year innovation programme 
aimed at improving the region’s power 
network. Revenues earned will be reinvested 
to support other innovation projects.

Melissa MacLennan, Commercial 
Development Manager at Northern 
Powergrid, said: ‘The electricity landscape 
is changing rapidly with the growth of 
renewables, batteries and electric vehicles. 
This project is a step in our evolution into a 
distribution system operator (DSO) with an 
active role in seizing the opportunities these 
technologies offer to cut the cost of running 
the electricity system, improve its reliability 
and reduce its carbon footprint.’

Second, E.ON has completed the 
installation and grid connection of its 10 MW 
battery at the Blackburn Meadows biomass 
plant near Sheffield. Housed in four shipping 
containers, the lithium-ion battery has the 
same power as roughly 100 family cars. 

Battery systems work by immediately 
discharging power to the network when 
the frequency falls – either when supply 

drops or when demand increases – bringing 
the frequency back up. The battery is also 
available to take power off the network if 
supply is greater than demand.

The Blackburn Meadows battery was 
successful in National Grid’s Enhanced 
Frequency Response (EFR) tender to deliver 
technologies capable of responding in less 
than one second at times of either an over or 
under-supply of energy to the grid. 

Third, Centrica’s Distributed Energy 
and Power business has installed a 3 MW 
commercial battery storage scheme for 
Gateshead Council. Designed to store or 
release energy for the Gateshead District 
Energy Centre, once commissioned it will 
be capable of responding to fluctuations in 
demand in under a second.

Centrica will manage the project under a 
10-year contract, providing various flexibility 
services for the grid. In time, it will also be 
used to help meet peaks in local demand, 
providing electricity through a private wire 
to council-owned buildings and Tyneside 
buildings including Gateshead College and 
the Sage Gateshead concert venue.

• At a rather different scale, the operators 
of the giant Drax coal/biomass-fired 
power station are to consider plans to 
create up 3.6 GW of new gas-fired 
generation capacity at the Yorkshire site, 
plus up to 200 MW of battery storage.
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The key energy policy priorities 
of professionals working across 
the UK energy sector have been 
addressed in the UK government’s 
long-awaited Clean Growth 
Strategy.

The strategy – a comprehensive 
package designed to meet the UK’s 
legally binding obligation to reduce 
emissions by 57% below 1990 levels 
by 2030 – delivers on many of the 
‘asks’ expressed by UK energy 
professionals in the recent 2017 
Energy Barometer.

‘This breathes new life into 
decarbonising the UK and the skills 
that will make it happen’, said 
Energy Institute (EI) Chief Executive 
Louise Kingham, who highlighted 
the key areas of concern to EI 
members.

‘Taking energy efficiency 
seriously in homes, businesses and 
industry will cut emissions, bring 
down bills and increase 
productivity more effectively than 
anything else. Putting CCS back at 
the table and action to tackle 
emissions from heat, alongside 

Minister of State at BEIS, 
Claire Perry MP speaking 
at the launch of the Clean 
Growth Strategy

UK Clean Growth Strategy mirrors EI 
Energy Barometer findings

The Prime Minister of Fiji, Hon. Josaia V Bainimarama, has been confirmed amongst an 
impressive line-up of speakers for IP Week 2018, hosted by the EI.

Fresh from chairing the forthcoming UN Climate Change Conference in Bonn, 
Germany, Mr Bainimarama will update delegates at IP Week 2018 on the outcomes at 
COP 23 and reflect on the urgency of the transition to a low carbon future. 

Fiji and neighbouring islands in the Pacific are highly vulnerable to climate change 
impacts, which it is estimated could displace up to 1.7 million people by 2050. Village 
relocation has already begun, but it is expected Fiji will experience higher rates of 
disease as average temperatures rise, increasingly destructive storms as oceans 
become warmer and weather patterns more severe, and disruption to agriculture as 
saltwater intrudes onto farmland.

Mr Bainimarama will speak alongside other senior figures including Dr Fatih Birol, 
Executive Director of the International Energy Agency; Eirik Wærness, Chief Economist 
at Statoil and Dev Sanyal, Chief Executive, Alternative Energy and Executive Vice 
President, Regions at BP. More speakers are due to be announced in the coming weeks.

IP Week 2018 takes places on 20–22 February. The programme can be found at 
www.ipweek.co.uk

Separately, Claire Perry MP, the UK Climate Change and Industry Minister, has been 
confirmed as a speaker for Heat and Decentralised Energy 2017, hosted by the EI and 
the Association for Decentralised Energy next month. Following the publication of 
the Clean Growth Strategy, the Minister will address the opening plenary session and 
outline her vision for the sector. The heat conference takes place on 30 November 2017 
at the Crystal, London. More information is available at www.heatconference.co.uk

And the EI’s new European Gas Conference has confirmed Zsuzsanna Szekes from 
the Directorate-General for Energy at the European Commission as a speaker. The 
event, a hub for the EU gas industry to meet and discuss the market challenges, takes 
place on 6 December 2017. Details can be found at energyinst.org/events/EUgas17

Fijian Prime Minister among big 
names confirmed for EI events

Prime Minister of Fiji, Hon. Josaia V Bainimarama

renewables, nuclear and electric 
vehicles, make this a credible plan.’

‘But meeting the UK’s carbon 
targets is ultimately a numbers 
game and the real proof will be in 
the delivery. Hitting 57% emission 
reduction by 2030 in a cost-
effective way, and realising the big 
industrial wins that come with 
that, calls for a no-surprises 
investment climate.’ 

‘Energy professionals are primed 
and ready to bring their skills to 
bear and be at the heart of this 
transition.’

The EI’s 2017 Energy Barometer, 
published in June, found UK energy 
professionals considered energy 
efficiency the top priority for 
cutting emissions at least cost, with 
64% of respondents rating it as key 
to seizing the economic advantages 
of the shift to low carbon.

They felt policy uncertainty was 
making carbon capture and storage 
(CCS) the riskiest area of the energy 
system for investors, with 73% of 
respondents rating the risk as high.

An overview of the Clean 

Growth Strategy by the EI’s 
Knowledge Service team can be 
viewed at knowledge.energyinst.
org/Energy-Matrix/
product?product=108887
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A pilot ‘Energy Flagship’ programme has been launched by the 
EI and the Abu Dhabi Sustainability Group (ADSG) as part of a 
new partnership to roll out market-leading energy efficiency 
techniques across the United Arab Emirates. The programme 
will combine energy efficiency knowledge sharing and 
training activities with energy auditing and behaviour change. 

Welcoming the partnership, Will Sadler, Head of 
International Operations at the EI, said:

‘The Middle East is a key region for the global work of the 
Energy Institute and we welcome the opportunity to bring our 
market leading energy efficiency expertise to Abu Dhabi.’

‘Typically, even low or no-cost energy efficiency activities 
can reduce energy expenses by at least 10%. This programme 
will introduce key energy efficiency concepts and provide 
practical guidance towards effectively managing energy – 
helping to save energy, reduce operational costs and lower 
carbon emissions.’

In the early stages of the partnership, Will introduced a 
forum on effective energy management held at the 
Environment Agency Abu Dhabi (EAD) headquarters in 
September. The session provided an understanding of energy 
management and behaviour change to 130 senior 
sustainability professionals.

The EI’s new ‘Understanding Your Energy Culture’ tool was 
introduced to help audience members gather a holistic 
understanding of their own organisations’ energy cultures and 
what steps could be taken to make improvements.

EI embarks on Middle East 
energy efficiency partnership 

Will Sadler, Head of International Operations at the EI speaking to sustainability 
professionals in Abu Dhabi
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Understanding Your Energy 
Culture: the key to change?
Energy management is increasingly a focus for organisations, driven 
by fluctuating prices and the need to meet climate change targets. 
Technology and management systems alone will not lead to the desired 
energy performance – a good ‘energy culture’ is required to ensure that 
technology is used correctly and management systems flourish. 

The EI has therefore developed a new tool to help organisations 
understand and improve their energy management culture. 

The ‘Understanding Your Energy Culture’ tool can be used to kick-start 
an energy management improvement programme. The methodology 
is very effective at engaging workforce and senior management, 
encouraging discussions about topics that may never have been discussed 
before and helping to identify key energy management issues, both 
behaviours and processes.

More information about the tool can be found at heartsandminds.
energyinst.org/toolkit/understanding-your-energy-culture

Deceased members
Sadly we have been notified, over the 
past few months, of the deaths of a 
number of members.

This includes Arnold Carlson FEI, who 
will be fondly remembered for his time 
as the EI Essex Branch Chairman from 
1977–1978 and Branch Secretary for 
many years. 
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MARKET TRANSITION

Back in 2010, close to four-
fifths (78%) of the power 
generated to supply homes, 

industry and businesses in Britain 
was produced from fossil fuels 
and typically at large centralised 
power stations. Seven years on, 
the country’s energy generation 
and distribution landscape looks 
markedly different and is set to 
undergo further change in the next 
few years. As this continues, levels 
of electricity generation from large 
coal and gas-fired plants are likely 
to further decline and alternative 
sources of energy will continue to 
play a more prominent role in the 
country’s power mix.  

The rise of renewables changed 
the market radically in the last few 
years and will continue to do so. By 
its very nature, some renewable 
energy is intermittent; there is no 
guarantee that the wind will blow 
or the sun will shine at any given 
time in the day. Instead, the market 
can see long periods of very strong 
wind or high peak solar output 
followed by periods in which levels 
of power generation from these 
sources can be very low.

Despite this, the way we use 
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Figure 1. CCGT and coal unit utilisation against efficiency for 2017 up to September – higher efficiency units generally 
achieve the highest utilisation Source: EnAppSys

A different world – Britain’s 
evolving electricity market

Among the ways in which Britain’s 
electricity market is changing is the 
type of generating plant that is able to 
quickly respond to system imbalances. 
Paul Verrill dissects the data.

electricity has remained 
unchanged throughout this phase 
and is likely to remain broadly 
unchanged as we continue to use 
ovens, lighting and power-hungry 
devices via regular usage patterns. 
What is more likely to change will 
be the way we connect levels of 
electricity demand and supply in 
the market, and correct the 
imbalances that occur between our 
desired usage patterns and the 
increasing intermittence of our 
underlying supply.

Flexibility, efficiency
This highlights the need for a more 
flexible and adaptable market and 
infrastructure in the future – one 
that can provide energy from 
alternative sources very quickly 
during periods when renewable 
generation levels decrease.  As this 

transition occurs, gone will be the 
days when major power stations 
were merely turned up or down to 
meet levels of power demand.

The market has already seen 
significant growth in levels of 
capacity of more flexible 
generators better suited to shorter 
running hours. 

Whilst a large combined-cycle 
gas turbine (CCGT) power station 
can operate at full load at an 
efficiency of around 50–55%, it can 
only do so when able to operate 
over a long time frame. Levels of 
efficiency decrease significantly 
during periods that include a 
start-up from cold and operation at 
below maximum output.

However, the impact efficiency 
has upon levels of financial returns 
from a power station is not as 
straightforward as it first seems. 
Instead it may be the case that an 
open-cycle gas turbine or 
reciprocating gas engine project, 
with a lower overall efficiency of 
35–42% and offering balancing 
services to the grid via short-runs 
and with lower maintenance costs, 
could out-perform a high-
efficiency power station that has to 
flex around changing levels of 
renewable generation. 

The best reciprocating engines 
and aero-derivative gas turbines 
have levels of efficiency that 
compare well against the least 
efficient large CCGT plants in the 
market, whilst being able to start 
up in minutes on request (with 
reciprocating engines capable of as 
little as two minutes from zero).

Over time these plants have 
generated a larger share of supply 
and, as levels of renewable capacity 
continue to grow, it looks likely 
that a mix of reciprocating engines 
and open-cycle gas turbines will 
provide the flexible fossil fuel 
output formerly provided by the 
flexing up and down of CCGT 
stations.

As these CCGT plants fall down 
the merit order, it is increasingly 
likely that, instead of closing, they 
will convert to open cycle 
operation and continue providing 
upward reserve to the market on 
demand via balancing services.

Batteries are also set to make an 
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important contribution to the 
power generation mix, with Britain 
one of the most prominent 
markets globally for large-scale 
battery installations that are fully 
integrated into the wider 
operations of the power grid. 
Batteries can provide energy at the 
drop of a hat, much faster than the 
speeds currently achievable at 
pumped storage plants which were 
designed for a different market.

Renewables up
So how and why has this new 
flexible, fragmented market 
evolved? As recently as 2010 
the market was relatively 
straightforward. Only 5% of 
Britain’s total power output came 
from renewables, with 47% from 
gas and 31% from coal. This meant 
that generators had to produce 
only when electricity was needed 
and the National Grid’s biggest 
headache was having to manage 
plant trips and large demand 
spikes around major events. 

Fast-forwarding to 2016, 
renewables’ share of the power mix 
had risen to 22% on the back of 
government incentives to produce 
a cleaner brand of energy and 
fossil fuels were only producing 
50% of total generation, with only 
9% coming from the more 
polluting coal-fired stations in the 
market. In July 2017, coal 
represented just 2% of Britain’s 
power mix, while renewables’ 
share of the output rose to 24%.  

Amidst these changes, fossil 
fuel generators have seen 
significantly reduced levels of 
activity, with average load factors 
falling from 53% in 2010 to 33% in 
2016. This decrease has not been 
spread evenly across the market; 
instead, load factors have remained 
relatively high at the most efficient 

CCGTs but have plummeted from 
50%–70% to just 1–3% at the oldest 
CCGTs in the market – see Figure 1.

The capacity mechanism was 
introduced to fill the income gap at 
these low utilisation generators by 
paying generators a fixed amount 
to keep existing capacity open or to 
invest in new capacity. This saw 
contract awards to these old, low 
utilisation CCGTs, but also to the 
highly flexible newer market 
participants such as batteries and 
reciprocating engines.  Meanwhile, 
high efficiency existing plants 
continued to remain in the market 
to target the higher levels of 
utilisation they could achieve.  

The next few years should see 
an extension of these trends. 
Generators of all persuasions will 
be forced to adjust their trade 
strategies to a market that requires 
agility and flexibility, but at the 
very lowest possible capital cost. 

Larger power stations will need 
to be able to maximise their 
gas-burning efficiencies at lower 
levels of generation and would 
ideally be able to generate at low 
levels of power output without 
going offline. This can only be 
achieved by using flexible 
equipment that is well suited to 
highly variable generation 
patterns. 

In the longer term, and as 
renewables continue their upward 
growth, levels of run hours will 
inevitably continue to decline at all 
gas-fired power stations in the 
market. For the lowest efficiency 
plants this means they will 
become uneconomic to run, at 
which point they can convert to 
open cycle to reduce costs and 
become more flexible, or they can 
close and give up their current 
market share.

In a very high renewable 

build-out scenario, even the 
highest efficiency CCGT plants will 
not remain immune to declining 
activity, with almost no generation 
expected during the windiest 
periods and with operations likely 
to restart only once renewable 
output levels fall back from their 
highest extremes. 

Coal stations are increasingly 
being pushed out of the market by 
regulations, but there remains the 
possibility that some coal plants 
will convert to gas, producing a 
very low-cost reserve plant of 
last-resort that will probably only 
be used during the most extreme 
low demand periods, but backed by 
very low maintenance costs.

In the medium to long term, 
smart technologies and demand-
side response and management 
will have an impact upon the 
market, but only if they don’t 
compromise consumers’ ability to 
use electricity when they need it, 
as they need it. Ultimately, it will 
be parties within the electricity 
supply chain that will provide this 
flexibility for end-users. Plants that 
have the agility to generate power 
when prices peak, and do so at the 
lowest cost, will most likely reap 
the greatest rewards.

In some cases, this may be 
manifested via very low-cost 
plants only providing reserve 
power when the market’s needs 
are most extreme, but in the short 
to medium term this will all be 
about flexibility and making the 
fullest use of the market 
opportunities that are made 
available.  l

Paul Verrill is a Director at energy monitoring 
specialist EnAppSys, www.enappsys.com

Fossil fuel 
generators have 
seen 
significantly 
reduced levels of 
activity, with 
average load 
factors falling 
from 53% in 
2010 to 33% in 
2016

Q3 2017 – wind continues to drive renewables progression
Strong levels of wind generation and 
increased levels of biomass output 
contributed to a second successive quarter 
in which the GB power market saw over half 
of all power generation come from clean 
(nuclear and renewables) sources. At the 
same time, the decline of coal, at least in the 
short term, continued in the third quarter 
of 2017 to see gas remain the primary fuel 
type – in contrast to many countries in 
Europe where coal remains the main source 
of power. 

These are the key findings from a report 
on Q3 2017 by EnAppSys.

In the three months to the end of 
September, gas-fired power stations 
generated 25 TWh of power (down from 
28 TWh in the previous quarter), with this 
amounting to 37% of the total generation in 
the market. This came as the overall share of 

generation from fossil fuel sources totalled 
40% in the quarter. 

As gas is a cleaner fuel than coal, the 
decline in activity at coal-fired power 
stations in recent years has reduced carbon 
emissions significantly, with the market 
having seen around 10 GW of plant closures 
at coal stations in recent years. However, gas 
prices have been climbing in recent months 
and this means that, while coal-fired plants 
only accounted for 2.8% of total generation 
in the quarter, it would not take a major 
shift for levels of coal output to start 
climbing once again.

Strong levels of renewable output in the 
quarter meant that for the second quarter 
running an estimated 52% of generation 
came from clean power sources. The 19 TWh 
generated by renewables was lower than 
the previous quarter but more than the 

17 TWh generated by nuclear plants in the 
market. 

Levels of renewable generation continue 
to be underpinned by strong and consistent 
levels of wind generation, with wind farms 
providing 47% of the renewable total in 
the quarter. This came as several large new 
wind farms started to come online during 
the period and windy conditions increased 
levels of farm utilisation.

Despite growth in levels of solar 
generation in recent years, the limited hours 
of output at these projects continues to 
limit their overall generation impact on the 
market, even though they provided 17% of 
the renewable total in Q3 2017. Instead, 
biomass plants continue to be the second 
largest contributor to levels of renewable 
generation in the market at 30% of the 
renewable output.
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DATA

The increasing availability 
of data is changing the way 
our energy systems work. 

By improving understanding of 
how and when energy is used, 
data creates opportunities for 
efficiency savings and demand 
flexibility. In commercial buildings, 
huge amounts of energy data are 
already available and being put 
to use reducing bills and carbon 
dioxide emissions. The domestic 
smart meters currently being 
rolled-out will also produce data 
that will enable a smarter grid. 

However, smart systems are 
only part of the picture and how 
people interact with them will 
determine the extent to which 
their promised benefits are 
achieved.

Office heating and cooling
Commercial buildings account for 
8% of final energy consumption 
in the UK and, in offices, up to 70% 
of this is consumed in the heating 
and cooling of their spaces and 
water. The machinery involved in 
these systems, from huge boilers to 
down to individual fans, produce 
vast quantities of data. This 
information, on everything from 
room temperatures to the positions 
of valves, is used by computerised 
building management systems 
(BMSs) to control the equipment.

Taken individually, these pieces 
of data tell us little but the sheer 
volume means that with the right 
analysis they can provide valuable 
insights into the operation of these 
complex systems. Building data 
analytics company Demand Logic 
is doing just that. Its system 
extracts and stores the BMS data 
that is already routinely produced 
and runs it through a series of 
algorithms and mathematical 
models to maximise what can be 
learnt from it. 

Figure 1. Analysing data collected by a building management system from heating and 
cooling plant can deliver useful insights Image: Demand Logic

Putting performance 
data to use

The availability of copious amounts of data from building 
management systems, meters and in-home display units is 
changing energy management practice. Oliver Robinson looks at 
how this applies to commercial buildings and homes.

This way there is no need to 
install extra sensors or meters to 
understand how a building is 
operating. The results are 
presented in an online platform 
through a series of visualisations 
– like a more detailed version of 
the in-home displays (IHDs) 
installed in homes alongside smart 
meters.

The insights gained can be used 
to check whether the building’s air 
conditioning system is operating 
as intended by the BMS, 
identifying inefficiencies such as 
the simultaneous heating and 
cooling of spaces. They can also be 
used in the commissioning of new 
buildings, to verify that the 
completed building is functioning 
according to its design. By 
improving insight into building 
operation and identifying 
inefficiencies, energy consumption 
can be reduced by 10–30%.

Yet, while smart software can 
identify these problems, ultimately 
it is up to engineers inside the 
building to make the required 
changes before savings are 
realised, and this can present a 
challenge. ‘We originally wanted to 

be a software only company,’ 
recalls Mike Darby, Demand Logic’s 
CEO and co-founder: ‘we had a 
utopian view of what putting data 
in front of people would achieve.’

The company has instead found 
it necessary to employ a dedicated 
team of technical account 
managers to build and maintain 
relationships with the on-site 
building service engineers. Often 
engineers are reluctant to use the 
new technology, concerned that it 
will make impossible demands of 
them, and expect buildings to be 
running perfectly all the time. The 
personal experience of the 
Demand Logic team is essential to 
gaining their trust: ‘a lot of our 
work early on is to persuade them 
that the platform will help find 
things we know from experience 
are really hard to find,’ says Darby.

Another problem is that rigid 
maintenance contracts often 
prevent engineers from responding 
to the issues that data analysis 
identifies. Typically, engineers 
check all equipment according to a 
schedule, leaving little flexibility 
for the ‘condition-based’ 
maintenance the platform 

Heated rooms as 
well as the 
electrical 
heating 
technologies 
themselves such 
as storage 
heaters, can act 
as thermal stores 
of energy – this 
makes it possible 
to shift the time 
of electricity use 
away from peaks 
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facilitates by highlighting 
problems in near-real time. 

To resolve this, Demand Logic 
is designing additional software 
to embed their system in 
computer-aided facilities 
management (CAFM) software 
such as Qube used by 
maintenance contractors. This 
way issues will become 
formalised actions in a work 
schedule, allowing engineers the 
flexibility to respond.

Domestic buildings
In the domestic buildings 
context, the same volume 
of energy data produced by 
commercial buildings is simply 
not available. The smart meters 
currently being rolled-out are 
a first step towards changing 
this and making homes part 
of a smarter grid. By making 
energy usage data available 
to consumers through an IHD, 
these meters are expected to 
prompt behaviour changes that 
produce 2–4% reductions in 
electricity consumption and 3% 
for gas. But the main advantages 
to the grid from smart meters 
will be to incentivise shifting 
rather than reducing demand.

As the UK’s energy system 
decarbonises, increasing 
supplies of inflexible renewable 
energy will need to match 
higher electricity demand from 
the electrification of domestic 
heating (currently 80% gas). 
Fortunately, heated rooms as 
well as the electrical heating 
technologies themselves, such as 
storage heaters, can act as 
thermal stores of energy. This 
makes it possible to shift the 
time of electricity use away 
from peaks while still providing 
heating services.

Dynamic time-of-use tariffs 
provide an economic incentive 
for people to do so, by making 
electricity cheap when it is 
plentiful and expensive when it 
isn’t. The data and 
communications technologies 
embedded in smart meters are 
designed to make such tariffs 
available to more households.  
They also create a market for 
smart home energy 
management systems which 
can automate the response to 
such price signals and adjust 
demand to match supply – 
known as demand side response 
(DSR).

However, a study by Dr 
Michael Fell, an energy 
behaviour researcher from 
University College London 
suggests that people’s 
interactions with such 

technologies will affect their 
uptake and therefore the 
benefits. His research found that 
‘control’ will be a core concern 
determining how acceptable 
this new technology will be to 
consumers. Rather than direct 
physical control over their 
heating (people are already 
comfortable with thermostat 
timers), the participants in his 
study wanted control over the 
quality of heating service they 
received.

In other words, people want 
to feel assured that their home 
will be the right temperature at 
the right time. Many were 
comfortable with the idea of an 
external company being able to 
cycle their heating on and off 
during peak times to reduce load 
on the grid, so long as the 
temperature in their homes was 
not allowed to vary more than 
one degree from the 
temperature they required. ‘One 
key to effective DSR is 
identifying which interventions 
will be noticeable to 
consumers and which can 
operate in the background,’ said 
Dr Fell.

Part of a smarter grid
According to Demand Logic’s 
Mike Darby, this is already 
feasible in commercial 
buildings: ‘I foresee a situation 
where every room in an office 
has its own DSR contract. Some 
won’t mind their temperature 
varying by one degree and will 
pay less as a result.’ If enough 
people participate, allowing 
room temperatures around the 
country to rise or fall slightly 
before demanding electricity 
for heating or cooling could 
significantly spread the load 
and reduce peaks. As part of a 
smarter grid this would produce 
benefits for consumers and 
suppliers alike.  l

Oliver Robinson is a freelance writer 
specialising in energy matters.
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POWER-TO-GAS

A new industry roadmap to 
advance the development 
of power-to-gas in Europe 

is just one reason advocates of 
hydrogen production and storage 
are optimistic about the next 
decade. The laying of foundations 
for larger-scale developments of 
power-to-gas (P2G) in Europe have 
gathered momentum throughout 
2017, with the European 
Association for Storage of Energy 
(EASE) and the Joint Programme on 
Energy Storage under the European 
Energy Research Alliance (EERA) 
laying plans. 

Their new roadmap reviews 
energy storage technologies 
developing in Europe and identifies 
research, demonstrator and 
development (RD&D) needs in the 
first significant update of their 
plans since 2013. It recommends 
policies and regulatory change to 
support development and large-
scale deployment of such 
technologies, including P2G and 
power-to-liquid (P2X).

EASE and EERA want 
policymakers to strengthen 
Europe’s research and industrial 
competitiveness in P2G 

Hydrogen to come of age in 
Europe’s evolving energy system

Power-to-gas technologies – including 
the production of hydrogen from excess 
electricity generation from renewables – 
could form an important component of 
flexible energy systems for the future. 
Robert Stokes reports.

technologies, including those for 
the electrolytic production of 
hydrogen from water. Powering 
electrolysers from renewable 
energy sources creates ‘green’ 
hydrogen.

Using hydrogen
Storing the hydrogen counters 
the intermittent nature of wind 
and solar generation. Advocates 
of large-scale hydrogen storage 
see it as the only way to provide 
the flexibility to use excess energy 
that will result from transition of 
the energy system towards greater 
electrification based on renewable 
energy sources as the EU aims for 
deep decarbonisation by 2050.

The P2G chemical storage 
category also encompasses 
generation of synthetic natural gas 
(SNG), ‘green’ methane produced 
by reacting hydrogen with carbon 
dioxide in a methanation process 
than can, for example, decarbonise 
industrial flue gases. 

Stored hydrogen or SNG can be 
used directly by industry, injected 
into gas grids, or re-electrified in 
fuel cells, gas turbines or engines. 
Hydrogen can also be converted to 
industrial feedstock chemicals, and 
fuels such a methanol. 

Some obstacles to P2G 
becoming sufficiently developed by 
2030 for large-scale use in industry 
and transportation relate to policy. 
Technical issues, include scaling-up 
P2G installations, increasing 
efficiency, and reducing capital and 
operation expenditure costs.

EASE has made six 
recommendations to help 
overcome regulatory barriers. 
Some relate to the regulatory and 
market access regimes for RES that 
pertain in Europe. Others, specific 
to P2G, include a call for a 
certification system for green 
hydrogen and green synthetic 
fuels, and a coherent remuneration 
system for power flexibility 
services. 

EASE also advocates a level 
playing field for green hydrogen 
and green fuels/blending 
components for use in refineries or 
in the fuel production process, by 
classifying them as advanced 
biofuels under the EU’s revised 
renewable energy directive.

Electrolysis technologies
On the technical side, three 
electrolysis technologies dominate. 
Alkaline electrolysers are in 
commercial use; proton exchange 
membrane (PEM) electrolysers 
are being demonstrated in 
megawatt-scale projects; and high-
temperature electrolysis is in R&D.

Electrolyser power ranges from a 
few kilowatts to several hundred 
MW. They can operate with short 
ramp-up times associated with 
intermittent RES, while different 
types can rapidly respond to load 
changes produced by varying wind 
farm output. 

Adelbert Goede, senior advisor 
at the Dutch Institute for 
Fundamental Energy Research 
(DIFFER), a contributor to the 
EASE-EERA roadmap, told Energy 
World: ‘For the EU, it is strategically 
important not to be dependent on 
China and the US in 
electrochemical conversion 
technology. Also, with the share of 
renewables rising, the limits of the 
electricity infrastructure are being 
tested and the need for P2G and 
P2X is becoming all important.’

In particular, he added that 
decarbonisation of long haul 
transport is critically dependent on 
high energy density fuel producible 
only by electrochemistry: ‘Similarly, 
industrial processes need to 
transform to carbon dioxide neutral 
feedstock and energy to meet 
climate objectives. This 
transformation also depends on 
electro or plasma-assisted 
chemistry.’

That said, despite regulatory, 
market and technical challenges, 
chemical storage has developed 
rapidly in Europe in recent years, 
stressed EASE’s Secretary General 
Patrick Clerens.

‘Considerable funding from both 
the EU and its Member States has 
created a vibrant research 
community in the production, 
storage, and conversion of 
hydrogen,’ he told Energy World. 
‘Many P2G projects are emerging. 
The majority of hydrogen storage 
projects worldwide are currently 
installed in Europe. The European 
chemical storage industry is 
expected to grow significantly in 
the coming decades.’

‘Power link islands’ could 
be built in the central 
North Sea to receive, store 
and transmit energy from 
offshore wind farms 

Photo: TenneT
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Two projects in France
The roadmap is particularly 
timely given that this summer 
brought the announcement of the 
largest P2G project in history, a 
watershed moment for hydrogen 
as a potentially large-scale, clean 
energy carrier of the future in 
Europe. H2V PRODUCT plans a 
green hydrogen project, named 
H2V 59, over two sites in northern 
France, with the aim of eventually 
producing 73,000 tonnes of the gas 
annually from 200 electrolysers 
of undisclosed technology type 
to be supplied by Norwegian 
manufacturer Nel. 

The planned electrical power 
rating is 620 MW. Costed by H2V 
PRODUCT at €450mn, the first 
phase of the project is scheduled to 
be ready for operational 
commissioning between 2020 and 
2022. The Paris-based company 
said that it plans to invest €3.5bn 
to develop a total of seven similar 
plants around France by 2025.

EASE has meanwhile called for 
reduction of the economic gap 
between hydrogen and other 
energy pathways through 
promotion, especially through EU 
funds, of pilot projects.

A good example is also found in 
France, where construction has 
started on the Jupiter 1000 
demonstrator project near 
Marseille. From start-up in 2018, 
the 1 MW plant will demonstrate 
P2G methanation and carbon 
dioxide capture and recovery.

Its alkaline and PEM 
electrolysers will be powered from 
renewables. The project is close to 
gas and power grids and a source 
of industrial flue gas carbon 
dioxide for methanation purposes; 
6% hydrogen is currently permitted 
in France’s natural gas networks. 
The ultimate goal is to spur 
development of multiple, small 
P2G units around France.

Coordinated by French gas 
transmission system operator 
GRTgaz, the project involves a 
methanation reactor designed and 
manufactured by France’s 
Atmostat Alcen. The compact, 
modular technology has a very 
high surface/volume ratio of 
several thousand square metres 
per cubic metre, according to the 
manufacturer. 

Projects similar to Jupiter 1000 
are also underway in Leeds (UK), 
and in Eemshaven (Netherlands). 
Through its Horizon 2020 research 
funding programme, the EU invests 
in several P2G projects including 
the 27-partner STORE&GO 
programme of small demonstrator 
sites in Germany, Italy and 
Switzerland. In Germany, a current 
facility feeding small volumes of 

hydrogen into the gas grid at 
Falkenhagen is expanding through 
the addition of a methanation 
plant.

The Netherlands and beyond
Most demonstration projects in 
Europe have focused on hydrogen 
for transportation or introduction 
to gas grids solus or after 
methanation. Few target large-
scale storage and re-electrification. 

One notable recent exception is 
in the Netherlands, where the TSO 
Nederlandse Gasunie plans to 
install a 1 MW power-to-hydrogen 
pilot installation – HyStock – the 
country’s first P2G facility, by 
September 2018. Sited at the 
Zuidwending underground gas 
storage facility in Groningen 
province, power for electrolysis will 
come from around 5,000 solar 
panels and fellow Dutch TSO 
TenneT’s high-voltage electricity 
grid. 

Announcing HyStock in June, 
Gasunie flagged up future 
large-scale storage of hydrogen in 
salt caverns prepared for gas 
storage, thus addressing a Europe-
wide need for more knowledge in 
how such storage can mesh with 
RES and gas and electricity grids.

Gasunie has also joined fellow 
TSOs TenneT Netherlands, TenneT 
Germany and Energinet (Denmark) 
in the North Sea Wind Power Hub 
consortium, assessing potential for 
sourcing large-scale, sustainable 
European energy from offshore 
wind farms in the North Sea.

The initial idea is that 
conversion into hydrogen could 
enable energy from major offshore 
wind farms around the North Sea 
to be stored as close as possible to 
source on so-called ‘power link 
islands’ then brought ashore 
through existing offshore gas and/
or power infrastructure.

Another proposed project, called 
COBRAcable could link energy 
connections between Denmark 
and the Netherlands, employing 
grid management and storage, to a 
hydrogen pipeline network 
connecting current and future 
production and large-scale 
industrial demand in the 
Groningen coastal area. Potential 
storage locations are close to 
Groningen city. 

Elsewhere in 2017, underground 
gas storage specialist RAG agreed 
to buy a large-capacity electrolyser 
from France’s McPhy for the 
former’s Underground Sun 
Conversion project in Austria. RAG 
plans to produce green methane 
from two sources: hydrogen 
generated by electrolysis powered 
by renewables; and methanogenic 
micro-bacteria. Storage will be in a 

natural gas reservoir more than 
one kilometre underground for 
feeding into the pipeline network 
for delivery on demand. 

Regarding scale-up of P2G for 
the wholesale supply of gas, there 
are no set engineering guidelines 
to prepare natural gas networks 
and operations for adding 
hydrogen. HYREADY – a European-
led international collaboration 
involving grid operators and 
technical experts from Europe, 
Canada and the US – began work in 
January 2017 to plug that gap.

The research front
On the research side, 2017 has seen 
publication of the final report of 
the EU-supported ELECTROHYPEM 
project. This was established to 
develop cost-effective components 
for PEM water electrolysers with 
enhanced activity and stability to 
reduce stack and system costs, and 
to improve efficiency, performance 
and durability.

There has also been a final 
report from the €5.7mn NOVEL 
project, supported by the EU’s Fuel 
Cells and Hydrogen Joint 
Undertaking (FCH JU) through a 
€2.7mn grant. The project 
researched novel materials and 
system designs for low cost, 
efficient and durable PEM 
electrolysers. FCH JU is a European 
public-private partnership funding 
and otherwise supporting R&D, 
including electrolysers.

PEM electrolysers compare well 
with alkaline electrolysers on 
compactness, efficiency and safety, 
but have been hampered by high 
costs, including expensive 
materials, high material usage, 
limited durability of main 
components, and complex stack 
design. 

NOVEL reported it had helped 
by contributing to incremental 
improvements of existing 
commercial products as well as the 
development of new materials and 
solutions for stack components 
and designs. It said it is possible to 
reduce the capital cost of PEM 
technology to 25% lower than even 
NOVEL’s objectives, and that a 
hydrogen cost below €4/kg is 
achievable. 

Summing up prospects in 
Europe, DIFFER’s Goede predicted: 
‘In 10 years’ time, the EU energy 
system will show profound 
change, where hydrogen 
electrolysis will play a key role.’  l

Advocates of 
large-scale 
hydrogen 
storage see it as 
the only way to 
provide the 
flexibility to use 
excess energy 
that will result 
from transition 
of the energy 
system towards 
greater 
electrification 
based on 
renewable 
energy sources
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Energy industry stakeholders 
unanimously agree that 
current changes in the British 

energy system are fundamental 
and present a once-in-a-lifetime 
opportunity for a new system 
design. Expectations are high 
from consumers, politicians 
and industry and the range of 
potential benefits is extensive, 
ranging from a potential reduction 
in energy costs and an increase 
in productivity, to enabling 
innovation and subsequent 
positioning of UK businesses 
to export new technology and 
services. 

Marshalling UK 
energy system change

The UK’s electricity system is facing 
fresh challenges from advances in 
renewable generation and digital 
technologies. Alina Bakhareva goes 
through the detail on how system 
management can adapt to reflect a 
more dynamic future.

Figure 1. Renewable energy installed capacity Source: BEIS, ELEXON
*Some projects can be exempted from standard license conditions

The on-going transformation 
has already touched all segments 
of the energy market, from 
generation through transmission 
and distribution to consumption. 
Indeed, consumption and 
generation are increasingly 
co-located in our homes and 
businesses. 

Some changes, such as an 
increase in wind or solar installed 
capacity and the resulting changes 
to the UK’s electricity mix are 
already clearly visible and well 
underway. Wind power generated 
11% of the UK’s total electricity in 
the second quarter of 2017, which 
became the highest quarterly share 
since 2010. 

Recognising that the energy 
landscape has shifted, National 
Grid is looking into future needs of 
the electricity system with an aim 
to review and simplify its 
balancing services products 
through its recent SNaPS (System 
Needs and Product Strategy) 
consultation. 

There is also a third category of 
changes – the ones for which an 
action is yet to be defined and 
articulated. One such area is the 
governance arrangements of the 
energy industry that will be crucial 
in developing and delivering the 
necessary changes to systems and 
processes.  

With new technologies 
increasingly becoming cost 
competitive and innovative market 
participants looking to develop 
new service offerings, the industry 
landscape itself is changing 
rapidly. In these times of change, 
having an overview of the major 
stakeholders, new services and 
technology is key to enabling the 
transition. 

In response to this, ELEXON has 
combined two widely used 
strategy tools: an industry value 
chain analysis with an adapted 
version of a PEST (political, 
economic, social and technical) 
analysis, in order to explore the 
energy system in its complexity.

Policy and regulation – setting 
strategic goals and direction
The Department for Business, 
Energy and Industrial Strategy 

(BEIS) and Ofgem outlined their 
priorities for upgrading the GB 
energy system in their joint 
Smart Systems and Flexibility Plan, 
published in July 2017. The main 
objectives are to open up new 
markets, improve coordination 
across the system, and enable new 
business models and innovation. 
The plan puts forward some 29 
actions across three themes: 

• removing barriers to smart 
technologies; 

• smart homes and businesses; 
and

• markets that work for 
flexibility.

The plan reflects on existing 
efforts across the industry, such as 
National Grid’s SNaPS consultation, 
the work of the Power Responsive 
group, the Half Hourly Settlement 
project, and Ofgem’s targeted 
charging review. It also confirmed 
the intention to define storage in 
primary legislation as a distinct 
subset of generation (which Ofgem 
has recently launched a 
consultation on) and to allow 
aggregation to access existing 
balancing markets.

With an expected uptake of 
electric vehicles (EVs) and a new 
Bill on Autonomous and Electric 
Vehicles in the making, it is 
important that the strategic 
priorities of government and 
Ofgem are aligned, to limit 
competing requirements on energy 
stakeholders. 

Market governance – reform is 
needed for faster progress
With numerous licence conditions 
and 11 different codes governing 
the wholesale and retail 
operations in gas and electricity 
markets, navigating the industry 
governance landscape can be 
extremely challenging for new 
(and existing) entrants. 

At their core, codes are detailed 
multilateral agreements that 
define the terms for getting access 
to networks and operating in 
markets. In its 2016 investigation 
into the UK’s energy market the 
Competition and Markets 
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Authority (CMA) highlighted an 
‘adverse effect on competition’ 
arising from the governance 
arrangements of the energy 
industry. In addition, market 
governance complexity presents a 
substantial challenge for 
implementing complex cross code 
change.

Following a consultation in late 
2016, Ofgem (in its role of a market 
regulator responsible for overall 
effectiveness of the market 
arrangements) proposed a number 
of reforms to code governance, in 
the areas of: 

• the licensing of code managers 
and associated central delivery 
bodies;

• setting a strategic direction for 
code development; and 

• establishing a consultative 
board. 

With further details on these 
proposals not due until the end of 
2017, it remains to be seen what 
exact steps are to be implemented 
and how quickly.

ELEXON has highlighted nine 
steps that should significantly 
improve the landscape of code 
services in a timely manner. These 
proposals range from amending 
code panel and code manager or 

delivery body objectives, to 
appropriate empowerment of code 
managers to raise changes that are 
beneficial to competition and 
consumers. 

Ofgem could also utilise its 
existing Significant Code Review 
(SCR) powers, which were always 
intended to allow Ofgem drive 
strategic change. Implementing 
these steps should allow central 
services to support a faster 
transition to a more flexible and 
agile energy system architecture.

Industry structure and value chain – 
fundamental changes are in progress 

Generation – increasingly distributed 
and small-scale 
Power generation has been already 
transformed by renewable, small-
scale, distributed energy sources. 
While about 60% of renewable 
electricity output is generated 
by large generation projects 
connected to the transmission 
network, the remaining 40% of 
renewable output is ‘invisible’ on 
the transmission system level as 
it is connected to the distribution 
networks (see Figure 1). Visibility, 
accurate forecasting and effective 
management of embedded 
(distribution-network connected) 
generation continues to be an 
industry-wide challenge. 

Transmission and distribution – 
facing new challenges 
Networks are next in line to go 
through a transition to a less 
centralised model, similar to 
the power generation sector. An 
existing way of balancing the 
entire county’s electricity system 
from one control room will have 
to adapt to the new reality of 
having about 20 GW of renewable 
energy capacity connected to the 
distribution networks. 

The Open Networks Project 
chaired by the Energy Networks 
Association (ENA) brings together 
a wide range of industry 
stakeholders to define a new role 
for Distribution Network Operators 
(DNOs), shifting away from simply 
delivering electricity to becoming 
an enabler for new services and 
markets.     

Transmission – more connections? 
The GB transmission system, 
owned and operated by National 
Grid, has its own share of 
unique changes. Three new 
interconnectors are being built, 
adding 3.4 GW to the existing 
interconnectors’ capacity of 
4 GW. There are several further 
interconnector projects in 
the pipeline and awaiting 
approval. While a greater level of 
interconnection provides a greater 

New suppliers 
are continuously 
gaining 
customers – new 
suppliers’ share 
of total metering 
systems 
increased from 
15% to 18% 
during the 
one-year period 
from June 2016 
to June 2017
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Figure 2. Total number 
of active UK electricity 
suppliers by number of 
customers 
Source: ELEXON data and 
analysis

diversity of potential supplies, it 
also translates into having more 
active parties to balance. 

System operation – separation from 
the National Grid Transmission 
company 
The System Operation (SO) 
function is being separated from 
within National Grid Electricity 
Transmission into a separate 
entity, the Electricity System 
Operator. It is a significant 
undertaking that is expected 
to contribute to what National 
Grid describes as ‘the transition 
to a more decentralised and 
interactive low carbon electricity 
system that works for everyone’, 
by ensuring the SO has a revised 
set of objectives to ensure ‘whole 
system’ solutions to system needs 
are considered.

Distribution – a new era for DNOs  
DNOs are increasingly finding 
themselves trialling new 
approaches to actively manage 
their networks, with the 
larger capacity of intermittent 
renewables. As well as using 
traditional methods of reinforcing 
the network, they are using smart 
grid approaches to manage bi-
directional power flows. Several 
DNOs have developed detailed 
strategic programmes of a 
transition to a Distribution System 
Operator (DSO) model. 

Market arrangements such as 
balancing and settlement will have 
to change to take into account new 
local balancing actions. In the 
longer term, a model may involve 
local balancing arrangements 
being integrated into national 
balancing arrangements, with 
TSOs and DSOs able to access 
balancing actions offered into 
satellite balancing mechanisms. 

Suppliers – the more, the merrier? 
There were more than 90 active 
suppliers serving residential 
and commercial customers by 
the end of the second quarter of 
2017 (see Figure 2). Moreover, 
new suppliers are continuously 
gaining customers – new suppliers’ 
share of total metering systems 
increased from 15% to 18% during 
the one-year period from June 
2016 to June 2017. Similar to the 
generation side of the market, 
the more suppliers, the healthier 
the competition between them 

to offer better deals and prices to 
consumers.

The sheer number of non-‘big 
six’ suppliers appears to indicate 
that competition in the GB retail 
energy market works, but is it 
sustainable, particularly with the 
introduction of price caps? 

Innovation, new technologies, new 
roles, new business models 
Innovation is the order of the day 
in the energy world. Demand side 
response (DSR), energy storage, 
aggregation and peer-to-peer 
trading platforms are getting more 
funding and support. One notable 
initiative is Ofgem’s Innovation 
Link, which offers support on 
energy regulation to businesses 
looking to introduce innovative 
propositions to the energy sector. 

Electricity storage is currently in 
the spotlight as a source of 
flexibility, capable of absorbing or 
releasing energy to smooth 
intermittent generation patterns 
and demand variability. Storage 
can also help manage the 
implications of more variable 
patterns of consumption, offering 
an alternative to conventional 
network reinforcement. 

The growth in planned battery 
storage installations is driven by 
new revenue streams and falling 
technology costs. In addition, 
facing the subsidy cuts for 
renewable energy projects, many 
developers have turned to storage 
in search of new revenue streams. 
Up to 578 MW of battery storage 
projects have secured contacts in 
the Capacity Market and Enhanced 
Frequency Response markets. 

Along with the Smart Systems 
and Flexibility Plan in July 2017, 
Business Secretary Greg Clark 
announced the launch of the 
£246mn Faraday Challenge to 
boost expertise in battery 
technology in the UK. The first 
phase of a 4-year investment round 
included a launch of £45mn 
‘Battery Institute’ competition to 
establish a centre for battery 
research.

In addition to the first phase of 
Faraday Challenge the government 
announced an increase in funding 
for smart innovation from £50mn 
up to £70mn. This funding is 
allocated to innovation in energy 
storage, DSR, vehicle-to-grid and 
flexibility trading, to help new 
technologies and business models 
access the market. 

Consumption – the rise of prosumers 
versus customer inertia 
There seem to be two quite 
distinct trends at work at the 
consumer end of the energy 
market. On one hand, a number 

of consumers are turning into 
so-called ‘prosumers’ – consumers 
of electricity who also produce 
it and can sell it back to the grid, 
often through a rooftop solar PV 
system. Adding a domestic electric 
battery to the solar PV array can 
further reduce total consumption 
and alter consumption 
patterns, contributing to energy 
independence for such often tech-
savvy and affluent consumers. 

On the other side of the 
spectrum, we cannot ignore the 
fact that only around 16% of 
consumers switched their 
electricity supplier in 2016. This is 
evident of the fact that there are 
also consumers who choose not to 
participate, or are unable to due to 
various reasons. 

While there are new evolving 
propositions for consumers based 
on an increased amount of data 
collected by smart meters, it is one 
of the key policy goals to protect 
vulnerable groups of consumers 
and make sure they are not 
overlooked. 

Challenges for delivering 
transformational change
With these multi-level changes, 
and a requirement to consider 
future system design on the basis 
of a whole system approach, 
increasingly more coordination 
and collaboration is required 
between all parties for all changes 
to be progressed in a timely 
fashion. 

Policy certainty is required to 
encourage investment and 
innovation and enable new 
business models, to support new 
technologies and to reduce the cost 
of operating the system for 
businesses and consumers. 

However, the fragmented 
industry governance design places 
the collective responsibility for 
driving change across a complex 
framework of stakeholders, often 
with competing interests. A central 
design function and coordinating 
role is required to marshal change. 
Existing frameworks need to be 
consolidated to allow for an 
efficient and cost-effective 
approach to delivering 
transformational change for the 
benefit of consumers.

This will enable a smoother and 
faster transition to the smart and 
flexible energy market and energy 
system of the future.  l

Alina Bakhareva is Strategy and Market 
Advisor at ELEXON, www.elexon.co.uk

ELEXON acts to settle the wholesale 
electricity market by comparing how much 
electricity generators and suppliers indicate 
in advance they would produce or consume 
with the actual volumes, then transferring 
funds in the case of discrepancies 
accordingly.

While about 60% 
of renewable 
electricity 
output is 
generated by 
large generation 
projects 
connected to the 
transmission 
network, the 
remaining 40% 
of renewable 
output is 
‘invisible’ on the 
transmission 
system level as it 
is connected to 
the distribution 
networks
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Should oil and gas companies 
be looking to diversify into the 
renewables sector; what are the 
potential risks and rewards?
BP has been investing in alternative 
energies for some time, and we have 
built two renewables businesses 
at scale – in renewable fuels and 
renewable power.

Our wind energy business in 
the US has a generating capacity of 
2.3 GW – which is enough to power 
all the homes in a city the size of 
Munich or Philadelphia – and our 
biofuels operation in Brazil is not 
only producing over 730mn l/y of 
bioethanol but is also generating 
its own low carbon energy and 
exporting 70% of it to the local grid 
via our bio-power business.

We have built considerable 
expertise and are strongly 
positioned for growth within our 
existing businesses as well as 
developing emerging platforms in 
renewables. 

While renewables are the 
fastest growing fuel, at 7.1%/y, the 
scale of energy demand means 
that all fuels will be required for 
decades to come, not least with 
global energy demand continuing 
to grow significantly. Over the next 
two decades, the world is likely to 
be consuming about 30% more 
energy than it does today, as 
emerging economies develop and 
prosper. But the fuel mix must 
transition towards lower carbon, 
and at a quickening pace. That 
means there will be rewards for 
innovative businesses that are 
agile and able to move quickly to 
commercialise low carbon 
breakthroughs. Our strategy in BP 
is to align our investments in 
technologies and businesses where 
we can deploy our distinctive 
capabilities. 

What challenges will need to be 
overcome?
I see three key challenges. The first 
is the sheer scale of renewable 
deployment required. At the 
moment, renewables only make up 
4% of the energy mix. To get close 
to deployment levels required to 
meet the Paris Agreement targets 
would need somewhere in the 
region of 17% to 23% of renewables 
in the fuel mix. This would be a 
rate of growth unparalleled in the 
history of energy.

Second is the management of 

Diversifying for the future
Dev Sanyal, Chief Executive, Alternative 
Energy and Executive Vice President, 
Regions, BP, will be speaking about 
renewable energy and climate change at 
IP Week on 20–22 February 2018.

intermittency. At higher levels of 
renewable penetration, 
sophisticated energy management 
and storage will be required. We 
expect that intermittency will 
become more costly and 
challenging to manage within 
established grids as wind and solar 
penetration exceed 40%. This will 
require a partnership between gas 
and renewables, and over time, 
large-scale deployment of storage 
solutions in energy systems. 
Efficiencies in demand-side 
management are important at 
present and will continue to be 
into the future. 

Finally, the investment required 
in developing renewables will 
likely have to grow three-fold from 
current levels of about $300bn/y to 
roughly $1tn to enable this level of 
penetration. This will require 
further financial mobilisation on a 
large scale.

How do you see renewables 
integrating into the electricity mix in 
the future?
Renewables are successfully 
integrating into the energy mix, 
particularly where capacity 
margins are large and can 
accommodate intermittency. In the 
UK, we are now seeing renewables 
accounting for more than half of 
power demand at certain times 
of certain days – there was even a 
coal-free day for the first time since 
the nineteenth century.

Similarly, in Germany, with its 
‘Energiewende’, renewable energy’s 
share in power has risen to 29% in 
2016 from about 4% in 1990. 
Although greenhouse gas 
emissions from the power sector 
have stopped falling with the 
reliance on coal for baseload power 
in place of nuclear energy. 

Support for integration has 
come from better weather 
forecasting, the falling cost of 
storage and increasing inter-
connectivity of grids, such as the 
Norwegian hydro/Danish wind 
system. But there is much more to 

do in areas such as capacity 
payments and storage 
technologies.

What we can be certain of is 
that flexible capacity – whether in 
the form of generation, storage, or 
demand management – will be 
increasingly important in the 
power systems of the future, and 
that digital technologies will help 
unlock more competitive 
renewable integration. It is, 
therefore, imperative that the right 
market signals are deployed to 
encourage the right level of 
investments for new assets or 
remuneration for existing capacity 
to remain online.

Could you provide some examples of 
how BP is looking to transition to a 
low-carbon future?
The energy transition is 
unquestionable. Our strategy 
reflects that. In the upstream, our 
portfolio is shifting towards more 
natural gas, given its advantages as 
an abundant, affordable, and lower 
carbon fuel. In the downstream, 
we are developing new fuels, 
lubricants and petrochemicals 
that provide our customers with 
the opportunity to lower their 
own carbon footprint. This might 
be from gains in efficiency or 
by increasing the sustainable 
bio content. For example, we 
are involved in producing lower 
carbon jet fuel from household 
waste, in a partnership with 
Fulcrum BioEnergy. We have just 
become the number one supplier 
of renewable natural gas to the US 
market. In alternative energy, we 
already have businesses in wind 
energy, biofuels and bio-power, and 
are investing in new technologies 
either directly or through our 
venturing arm. 

We are also actively engaging 
through partnerships such as the 
Oil and Gas Climate Initiative 
(OGCI), of which we are a founder 
member. The 10 members of OGCI 
represent more than 20% of global 
oil and gas production. Two 
priorities of OGCI include the 
acceleration of carbon capture use 
and storage (CCUS) technology and 
more effective management and 
reduction of methane emissions, 
and members have committed 
$1bn towards creating tangible 
solutions.  lSee p19 for more 

information on how to 
register for IP Week 2018

Photo: BP

IP Week interview
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The Paris Agreement on 
climate change, reached in 
2015, has a goal of limiting 

the world’s average temperature 
rise from global warming to ‘well 
below 2 degrees Celsius above 
pre-industrial levels’. But it also 
stretches its ambition in a slightly 
more precise manner than that, 
stating an aim to ‘pursue efforts 
to limit the temperature increase 
even further to 1.5 degrees.’

This outcome, not expected as 
negotiations in Paris began, was a 
positive surprise for many in the 
climate change community, but 
then led to questions of how, or 
perhaps if, the goal could be 
achieved. The Intergovernmental 
Panel on Climate Change (IPCC) 
was spurred into action to produce 
a special report on 1.5°C, due in 
2018. At the same time the UK’s 
Met Office and others reported that 
in 2015 global temperatures had 
already touched the milestone of 
1°C above pre-industrial levels.

More recently, a study published 
in Nature Geosciences generated a 
glut of headlines, some more 
accurate than others, with its 
assertion that we may actually 

Which energy technologies 
are going to keep us to 1.5°C?

With the window to keep global 
temperature rises to 1.5°C quickly 
closing, Marc Height looks at the pace 
and scale of technology deployment 
needed to keep us below the limit.

have slightly longer than had been 
previously thought to cut global 
greenhouse gas emissions enough 
to stay below 1.5°C. 

The study provides an updated 
estimate of the carbon budget for 
1.5°C – the total amount of carbon 
dioxide emissions that can be 
emitted while staying below the 
limit. It estimates the budget to be 
around 20 years’ worth of current 
emissions rates, totalling between 
700bn to 900bn tonnes of carbon 
dioxide. If we keep within that 
limit that would give us a two-
thirds chance of keeping 
temperature rises to 1.5°C by the 
end of the century, says the paper. 
This compares with earlier 
estimates of only around four 
years, using data from the IPCC’s 
2014 assessment report.

But the Nature paper concludes 
that, despite this sliver of good 
news, given the challenge ahead 
the 1.5°C window is still narrow 
and to reach the target will be a 
daunting policy challenge – with 
emissions needing to peak in the 
next year or so and then rapidly 
decline year-on-year to reach zero 
by around 2050. 

Hitting 1.5°C is not, as the study 
authors call it, a ‘geophysical 
impossibility’, but there is a great 
deal of work to do to remain below 
it.

COP 23
Negotiators at the imminent 
United Nations Framework 
Convention on Climate Change 
(UNFCCC) twenty-third Conference 
of the Parties (COP 23) will no 
doubt be cognisant of the 1.5°C 
number, not least because, despite 
the conference being held in Bonn, 
it is being presided over by Fiji – an 
archipelago of over 330 low-lying 
islands in the Pacific, which are at 
the forefront of vulnerability to 
climate change impacts.

A climate action statement 
from the leaders of the Pacific 
Small Island Developing States, 
issued from the COP 23 Fiji 
Secretariat in July this year, 
reiterated the group’s call for the 
world to focus on the more 
ambitious target from the Paris 
Agreement of limiting warming to 
1.5°C – a position they have held 
since 2009.

Fiji is the first Small Island 

Developing State to preside over a 
COP, and Fiji’s Prime Minister, 
Frank Bainimarama, told a 
separate UN climate meeting in 
Bonn earlier this year that, while 
remaining impartial, he will be 
bringing his own perspective to the 
negotiations from a region of the 
world ‘that is bearing the brunt of 
climate change’. 

‘The rising seas, extreme 
weather events or changes to 
agriculture... threaten our way of 
life and in some cases, our very 
existence,’ he said. To tie into 
Pacific social traditions while 
injecting some symbolism into 
COP 23, a traditional Fijian canoe, 
or drua, will be displayed in the 
conference’s main hall throughout 
the talks.

COP 23’s negotiations are 
designed to keep things ticking 
over as Parties continue to discuss 
how 2018’s ‘Facilitative Dialogue’, 
taking place at COP 24, will work. 

The Facilitative Dialogue is an 
important step in the Paris 
Agreement process. It will act to 
take stock of collective efforts to 
reduce emissions set out in each 
Party’s emissions reduction plan, 
known as Nationally Determined 
Contributions (NDCs).

Its aim also is to identify ways 
to enhance the ambition of Parties’ 
mitigation pledges. This is in 
preparation for when the NDCs are 
due to be updated in 2020, and is 
part of a ratcheting process in 
which countries will continue to be 
encouraged to increase their 
emissions reduction ambitions 
over time. 

In the 1.5°C context, this 
ratcheting process is particularly 
important. As various reports 
indicate, including the most-recent 
United Nations Environment 
Programme Emission Gap report, 
current NDC pledges as they stand 
are likely to add up to somewhere 
between 2.9°C and 3.4°C of 
warming. To get to the 2°C target 
the world will need to shave an 
extra 12 to 14 gigatonnes of carbon 
dioxide equivalent emissions off 
the current trajectory by 2030, it 
says. To reach 1.5°C means being 
even more ambitious. 

It is therefore key that the 
Facilitative Dialogue process is 
effective in encouraging deeper 
emissions reduction plans. 

Smoke and steam 
emissions at Grangemouth

Photo: Shutterstock, cornfield
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Figure 1. Emissions from coal will have to drop to zero by mid-century to 
reach 1.5°C Graph: Climate Action Tracker

Figure 2. Comparison of 1.5°C to other emissions pathways
Graph: Climate Analytics

What does this mean for energy?
There is a relative lack of 
scientific analysis focusing on 
the mitigation efforts needed 
to stay below 1.5°C compared 
to 2°C, mainly as 1.5°C has, until 
now, been seen as something of 
a political impossibility. But what 
is clear is that remaining within 
the carbon budget for 1.5°C will 
require rapid decarbonisation and 
a transformation of the energy 
system at a radical pace never seen 
before.

Professor Jim Skea FEI, Chair in 
Sustainability at Imperial College 
London, tells me that the debate 
around carbon budgets brought up 
from the aforementioned Nature 
Geosciences paper ‘doesn’t affect in 
any way the urgency with which 
you need to actually reduce 
emissions, if you are going to keep 
to anything towards 1.5°C or 2°C.’

‘That will only happen with 
extreme decarbonisation starting 
now, because you still need to get 
to net zero emissions during the 
century to do it,’ he says. ‘For the 
science community, the 1.5°C 
number that emerged from Paris 
came as something of a surprise. 
They did not have model runs 
ready off the shelf to answer the 
question. So it’s only now that 
you’re seeing papers beginning to 
emerge that start to talk about the 
implications of 1.5°C.’

Hitting 1.5°C means ‘more of 
the same [for 2°C] but faster’, says 
Skea. ‘It does need absolutely 
everything. There is no magic 
bullet.’ 

Emissions need to start 
declining rapidly right now. As 
well as the obvious – a phase out of 
fossil fuel power, increased 
renewable energy capacity, and a 
switch to low carbon electricity for 
heating and transport – a number 
of technologies will be necessary to 
get there. And, as analysis from 
Climate Analytics and the Climate 
Action Tracker consortium 
indicates, the next ten years will be 
critical.

Smart, renewable power
Let’s start with the obvious – 
electricity grids will need to be 
further decarbonised, and this 
means that the electricity climate 
villain, coal power, will have to 
disappear from power systems 
entirely. Climate Analytics analysis 
indicates that coal will need to be 
phased out entirely world-wide 
by mid-century (see Figure 1), and 
earlier in Europe, with countries 
having to retire existing coal 
plants early and stop building new 
capacity.

Climate Action Tracker’s study, 
The ten most important short term 

steps to limit warming to 1.5°C, says 
that, from now, no new coal-fired 
power plants can be built. 
Anywhere. It says emissions from 
current coal plants must drop by 
30% by 2025 and 65% by 2030. 

The global power system needs 
to be fully decarbonised by 2050 
under a 1.5°C pathway. Continuing 
price drops for renewable energy 
technologies, along with enabling 
technologies for a smarter grid, 
including electricity storage, will 
help form the electricity systems of 
the future.

As the International Energy 
Agency’s (IEA) recent Renewables 
2017 report indicates, renewables, 
particularly solar power, are 
dominating new power capacity 
additions and are predicted to 
continue to do so. The proliferation 
of smarter grid technologies will 
allow renewables to further thrive. 
And as renewables become more 
affordable, the ability for 
developing countries to ‘leapfrog’ 
growth based on fossil fuelled 
energy becomes more realistic.

Energy efficiency
Energy efficiency is well known 
as one of the cheapest methods to 
reduce emissions from energy use 
and supply, and one with a great 
deal of potential. The UK’s Carbon 
Trust has also said that energy 
efficiency is essential to keep the 
door open to remaining below 
even 2°C of warming.

Yet there is still a need for 
supporting policies to increase 
investment in efficiency and to 
mine this enormous area of 
untapped emissions reduction. 
However, the IEA’s recent Energy 
Efficiency 2017 report unhelpfully 
indicates that the implementation 
level of new policies that cover 
energy efficiency is actually 
slowing down. Countries should 
now focus on targeting the 68% of 
global energy use that isn’t covered 
by energy efficiency standards, it 
says.

The Climate Action Tracker 
report says that the pathway to 
stay below 1.5°C (see Figure 2) 
demands a complete phase-out of 
direct emissions from electricity 
and heat use in buildings by 2050. 
Today’s new builds should be 
future-proofed in terms of 
efficiency, but tackling new 
buildings is not enough – retrofit 
rates for existing buildings will 
need to at least triple from the 
current level in order to transform 
the entire current building stock by 
2050.

One point made recently by 
DNV GL is that the move towards 
renewable energy technologies 
will itself aid energy efficiency 

goals, through avoiding thermal 
losses in coal and gas-fired power 
generation.

Tackling transport
Electrifying the transport sector 
is a key element of 2°C and 1.5°C 
scenarios. There has been a spate of 
activity in this space recently, with 
car manufacturers announcing 
big electrification plans and 
governments announcing target 
dates to phase out fossil fuelled 
vehicles. 

But, regardless of these targets, 
Climate Action Tracker’s pathway 
says if we’re serious about 1.5°C, 
the world’s very last fossil fuelled 
car will need to be sold by 2035. 
Electric vehicles powered by 
renewable electricity are the 
current favourite zero-emission 
vehicle technology to replace these 
conventional cars. 

Freight transport is a whole 
different ball game, and a tricky 
area (see Energy World November 
2016). Land freight movement will 
have to shift as much as possible 
from road to rail, while trucks will 
need to tap into low carbon 
electricity – either via overhead 
wires on highways, or through the 
use low carbon synthetic fuel 
produced using renewables.

We will have to fly less, and for 
what air travel is deemed 
necessary the aviation sector will 
need to use efficient planes and 

If we’re serious 
about 1.5°C, the 
world’s very last 
fossil fuelled car 
will need to be 
sold by 2035
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biofuels to eventually get its 
emissions down to zero. If the 
aviation and maritime sectors 
– currently outside the scope of the 
COP process – are unable to get to 
zero emissions, new technologies 
to actively take carbon dioxide 
permanently out of the 
atmosphere will be needed to 
offset these. 

In fact, so-called negative 
emissions technologies, in some 
form, are basically essential to 
meet 1.5°C.

Negative emissions technology
The bulk of future energy and 
climate scenarios bank on future 
technologies being developed 
that can directly reduce the 
atmospheric concentration of 
carbon dioxide. It is common 
in 2°C scenarios that emissions 
‘overshoot’ the total budget and 
then have to be ‘sucked’ back in 
from the atmosphere at a later 
date. Cut to a 1.5°C budget, and this 
becomes more important. 

The Climate Action Tracker 
study says that ‘due to the 
insufficient emissions reductions 
realised to date, negative carbon 
dioxide emissions will 
unfortunately be necessary at scale 
from mid-century to limit 
warming to 2°C, and even more for 
1.5°C.’

‘It is certainly the case that you 
cannot do 1.5°C unless you are 
willing to take carbon dioxide out 
of the atmosphere,’ says Skea. ‘That 
has to be part of the set.’

Carbon capture and storage 
(CCS) alone will be important if the 
world’s energy systems are to 
continue to rely to an extent on 
large, centralised fossil fuel 
generators. And it is also argued as 
one of the only ways to 
decarbonise industrial emissions 
in the future, as well as a route to 
low carbon heat through hydrogen 
production.

But, in tandem with burning 
biomass for power, bioenergy and 
CCS, or BECCS, is one potential 
route towards negative emissions. 
Growing biomass will draw carbon 
dioxide out of the atmosphere, and 
using this for thermal power 
generation, then capturing and 
storing the carbon dioxide from 
this process underground, will 
mean atmospheric carbon dioxide 
is ‘captured’ and then permanently 
stored.

Negative emissions 
technologies are not confined to 
BECCS. Other routes include Direct 
Air Capture, with companies like 
the Swiss Climeworks developing 
machines to suck carbon dioxide 
directly from the atmosphere. 
Plant matter can be turned into 

biochar to be sequestered in soil.
BECCS is perhaps the most 

focused on, but it has its critics, not 
least because end-to-end CCS 
projects are rare and not yet 
commercially viable. 

The vast majority of 2014 IPCC 
scenarios with a likely chance of 
staying below 2°C rely on BECCS – 
with most of these stating that 
BECCS would account for a 
whopping 20% of world primary 
energy by 2100. Scenarios indicate 
that to keep to 1.5°C, as well as 
pushing every other low carbon 
technology to its limit, negative 
emissions technologies will need 
to be deployed at scale from 2040 
onwards.

But BECCS is not without its 
problems from a bioenergy supply 
perspective. 

Dr Joana Portugal Pereia, 
Research Fellow at Imperial College 
London, says that ‘there are still 
some questions around the 
technology feasibility, land-use 
change and effects on ecosystem 
services through using BECCS.’

‘The scale and the potential 
sustainability consequences [of 
negative emissions technologies] 
are quite large,’ says Skea. ‘You’re 
getting into a zone where you are 
looking at competition for land or 
food versus fuel issues. It ties into 
many other factors, like what is 
going to happen to people’s diets, 
and later improvements in 
agricultural productivity... There’s a 
very large number of uncertainties 
in that mix.’

Could a reliance on future 
negative emissions technologies 
result in less immediate mitigation 
efforts now, as some research 
suggests, due to complacency and 
holding out for a future magic 
solution? 

‘The only consistent message I 
would give is that [achieving 1.5°C] 
is such a challenging and difficult 
thing to do, there isn’t any kind of 
choice or and/or about it,’ says 
Skea. ‘You need to make rapid 
progress on all things if you want 
to take 1.5°C remotely seriously.’

‘We cannot put all the golden 
eggs in the same basket,’ says 
Portugal Pereia. ‘Countries around 
the world need to align their 
climate policy based on a wide 
range of technological and 
non-technical strategies. BECCS 
and other greenhouse gas removal 
technologies by themselves won’t 
be the solution.’

Half a degree difference
There are no two ways about 
it – keeping to below a 1.5°C 
temperature rise is going to be 
hard. But there will also, clearly, 
be huge benefits to remaining 

below it, in terms of avoiding 
damaging climate change impacts, 
particularly to vulnerable nations 
like Fiji. 

This means making some 
fundamental wider decisions on 
how we value emissions. ‘To get 
carbon dioxide removal you do 
need to place some kind of value 
on carbon dioxide for it to be 
worthwhile,’ says Skea. ‘That 
means carbon taxes or power 
purchase agreements for bioenergy 
with CCS, or something like that. 
And these ultimately would be 
reflected in electricity bills, or if it 
was paid for through the public 
purse it would have to come via 
the taxpayer.’

This all isn’t to say that a world 
exposed to 1.5°C of warming will 
avoid detrimental climate change 
impacts. A 2015 study in Earth 
System Dynamics analyses the 
difference between impacts for 
1.5°C and 2°C of warming, and 
indicates that 1.5°C will still result 
in significant temperature 
extremes, weather extremes, crop 
yield reduction risks, coral reef 
bleaching and sea-level rise. 

But these risks will increase 
substantially between 1.5°C and 
2°C, says the study – particularly 
for heat extremes, tropical crop 
yield reductions and subtropical 
water scarcity. End-of-century sea 
level rise would be 10 cm lower, at 
40 cm, under 1.5°C of warming. The 
half a degree means potentially 
tipping from the upper limit of 
today’s climate variability into a 
new climate regime under 2°C.

For nations like Fiji, 1.5°C means 
that the risks of sea-level rise and 
the loss of surrounding coral reefs 
– which provide ecosystem 
services and coastal protection 
– are reduced. 

It is both physically and 
economically feasible to limit 
warming to 1.5°C, says Climate 
Analytics. But action is needed 
now. 

As Fiji’s Prime Minister 
Bainimarama told a Berlin 
conference earlier this year, tying 
into the country’s symbolic 
addition to the talks, the drua, ‘we 
are all in the same canoe together’.

Our planet’s geography means 
some of us are closer to the edge of 
that canoe than others. Only by 
acting seriously now can we avoid 
them bearing the brunt of the 
swell.  l

‘It is certainly 
the case that you 
cannot do 1.5°C 
unless you are 
willing to take 
carbon dioxide 
out of the 
atmosphere’

Professor Jim Skea, 
Imperial College 
London
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This month marks the 
third year of a crisis that 
is considered by many in 

the oil and gas industry as being 
the worst in its 200-year history. 
The combination of global over-
production, soft demand and the 
accelerated implementation of 
the renewable energy agenda has 
led to around 500,000 oil and gas 
jobs being lost worldwide and the 
evaporation of more than $1tn in 
global investments.

Malaysia has been one of 
several countries affected by the 
low prices not only with regard to 
hydrocarbons, but also other core 
commodities on which the country 
is reliant, such as palm oil. The 
macroeconomic effects in the 
country have been significant, 
including an almost 30% 
devaluation of the national 
currency, the Malaysian Ringgit. 

This direct consequence to the 
Malaysian economy is that gross 
domestic product (GDP) has fallen 

Malaysia’s energy paradigm 
shift – how the commodity 
crisis is shaping the future

Oil and gas will 
certainly remain 
important to the 
Malaysian economy 
in the future, but 
the country is also 
diversifying its energy 
sector with the growth 
of both solar power 
and palm oil – as  
Peter Godfrey writes.

by almost 12%. This has led to a 
major drive to diversify of the 
economy towards high technology 
development, knowledge-based 
industries, renewables for power 
generation and remote location 
energy access and services. 

Despite government efforts to 
diversify the economy, the country 
remains highly reliant and 
vulnerable to its commodity sector, 
particularly oil and gas.

The photovoltaic paradox
A special chapter is required with 
regards to renewables, since while 
the country is a major global player 
in the manufacturing of solar 
panels, it relies mostly on exports 
as a source of income. Within 
the country, Malaysia has carried 
out a timid implementation of 
renewable power generation. 
This mainly results from an 
institutional framework based on 
subsidies and cross-subsidies that 
are effectively state-controlled, as 

Malaysian oil rig at sunrise
Photo: Shutterstock

opposed to being based on truly 
competitive market dynamics. 

Malaysia is ranked as the 
world’s third largest manufacturer 
of photovoltaic panels and 
modules, with around 250 
companies actively working in the 
country. Including major players 
such as First Solar, Panasonic, TS 
Solartech, Jinkosolar, JA Solar, 
Sunpower, Q-Cell and SunEdison, 
the sector accounts for an 
estimated $2.7bn in exports to 
mainland Europe, the US and the 
rest of Asia. 

However, this major 
infrastructure does not translate 
into renewable power generation 
in the country. When compared 
with the value of exports, the 
volume of business in domestic 
photovoltaics is currently only 
$340mn.

The first incentive to renewable 
installation and power generation, 
mostly from solar panels, started in 
mid-2016 in an attempt to boost 
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the solar industry and stimulate 
internal consumption. This was 
based on a subsidised feed-in tariff. 
However, given the fact that 
energy prices are state controlled, 
such a mechanism (subject to 
six-monthly reviews) does not 
provide the basis on which to 
encourage larger-scale, sustainable 
development.

That being said, the formation 
of the Sustainable Energy 
Development Authority of 
Malaysia (SEDA), created in 2011 
by the Malaysian government 
under the Sustainable Energy 
Development Authority Act, is 
becoming of increasing relevance 
to Malaysian society. During 
2016/17 the government has 
engaged in the process of opening 
bids for the first major solar power 
plants in Peninsular Malaysia and 
Sabah. 

The Energy Commission of 
Malaysia announced a competitive 
bidding round in March for the 
building of large-scale solar power 
plants, with capacities ranging 
from 1 MW to 30 MW, for a total 
installed capacity of 360 MW in 
Peninsular Malaysia and another 
100 MW in Sabah/Labuan, expected 
to be commissioned between 2019 
and 2020. These tenders will be 
awarded to experienced 
manufacturers with foreign 
participation capped at 49%. 

The CEO of the Malaysian 
Investment Development 
Authority, Datuk Azman Mahmud, 
stated in March that, by the end of 
this year, the Malaysian Solar PV 
roadmap 2030 would be presented, 
with the intention of driving the 
solar industry to a more prominent 
role in the country’s economy.

Under the National Energy 
Policy and Action Plan, the country 
aims to achieve 2,080 MW of power 
generation capacity from 
photovoltaic sources, which will be 
added to the initial 1,250 MW from 
the country’s Economic 
Transformation Programme. In 
order to achieve this ambitious 
objective, the government is in 
discussion with the local players in 
order to accelerate growth, and 
with several manufacturers from 
overseas that are keen to invest in 
Malaysia. 

Diversification of the energy sector 
It is becoming increasingly evident 
that Malaysia’s policymakers are 
now actively working towards 
the diversification of its energy 
sector in such a way as to retain 
a balance with renewable energy 
development but so as not to harm 
its more traditional commodity-
based industries.

Malaysia is the world leading 
exporter of palm oil. The 
manufacturing products from 
waste, re-planting and by-products 
of refining palm oil are an 
immense source of biofuel and 
biogas. 

During many years, several 
countries in the area, including 
Indonesia, have practiced a general 
burning of these resources for soil 
remediation. This practice has 
brought catastrophic 
environmental issues due to peat 
fires fumes spreading through the 
whole of South East Asia, 
producing a haze that may last the 
whole dry season months in major 
urban centres like Singapore, Kuala 
Lumpur and Jakarta. 

The damage to the global 
environment and the waste of 
potential usable energy are 
enormous. As a matter of fact, 
Indonesia ranks sixth in the world 
in terms of carbon dioxide 
emissions, ahead of industrial 
powerhouses like Japan, Germany, 
the UK, France and Italy. A good 
percentage of these emissions are 
related to peat fires and not to 
industrial output, even though the 
country is heavily reliant on 
coal-fired power generation.

The good news is that Malaysia 
has moved significantly forward in 
this regard and has become a 
regional reference in the re-use of 
and power generation from peat 

lands and palm oil manufacturing 
by-products. In order to guarantee 
the economic viability of the use of 
biomasses in Malaysia, the 
industry has developed systems for 
the processing of:

• palm oil by-products, including 
wood, fruit bunches, shells and 
fruit fibre and substandard oil;

• municipal solid waste;

• residues of other agricultural 
crops like corn, sugarcane, etc; 
and 

• livestock manure. 

In terms of solid wastes for 
power generation, Malaysia has set 
out to optimise recycling and 
waste separation and recovery 
across the whole country by 2020. 

In another initiative, local 
industry is moving towards 
improved biomass processing. This 
has already led to the development 
of the first power plants in country 
operating with biogas produced by 
palm oil effluent by-products – 
these are treated with anaerobic 
processes that allow for the 
production of biogas.

A regional innovator of green 
technologies
Malaysia’s oil and gas sector will 
remain an important part of the 
country’s economy in the years to 
come and will retain its position as 
a major driver of economic growth. 
However, increased momentum 
towards diversification of the 
economy is now a reality and it is 
unlikely that, as oil prices stabilise 
once again, that we will see a 
reversion to business-as-usual for 
the oil industry. 

Malaysia has already 
established itself as a global 
competitor in manufacturing and 
exports of top quality green energy 
production systems. This factor, 
together with the current research 
work promoted by the industrial 
and academic sector is already 
positioning the country as a 
regional innovator that is hungry 
to work with other countries in the 
development and transfer of green 
technologies.  

Malaysia now needs to develop 
ways to get its own house into 
order by supporting greater use of 
green technologies and more 
aggressive carbon dioxide emission 
reduction targets in its own energy 
utilisation mix. Malaysia’s strongly 
developing solar PV sector provides 
significant impetus to this 
development.  l

Peter Godfrey is the EI’s Managing Director 
– Asia Pacific. 

Large-scale solar power has 
arrived in Malaysia
Photo: Shutterstock

EI Malaysia branch
Established in 2012, the EI Malaysia Branch has been 
organising site visits, technical talks and workshops, as well 
as Professional Membership drives around the country. 

The Branch is working to raise awareness and organise 
events of interest and benefit to its members in the region, 
such as the workshop on solar photovoltaic systems held in 
August.

In collaboration with the Institution of Engineers 
Malaysia, EI Malaysia hopes to contribute to the 
development of the energy sector in Malaysia through 
its vast knowledge base and its ability to exchange best 
practice through its global network of energy professionals. 
EI Malaysia is also keen to assist with raising the profile of 
local professionals through its Chartered Membership and 
Fellowship programmes. 

Contact Patricia Lee at plee@energyinst.org
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Big changes are taking place 
in the road transport sector. 
Some of the world’s major 

cities, including Paris, Madrid and 
Mexico, have announced bans of 
diesel cars in their centres. France 
and the UK recently announced 
their intention to ban the sales of 
petrol and diesel cars by 2040. In 
Europe, sales of electric vehicles are 
on the rise – not only cars but also 
e-bikes – and the EU is considering 
a zero-emissions vehicle mandate. 

A revolution is on its way. But 
on the fuels side – the type of 
energy used to power transport 
– things seem to be stuck in the 
past, and a sensation of déjà vu is 
palpable in Brussels.

RED reform
The EU is currently discussing a 
reform of the Renewable Energy 
Directive (RED) that will govern 
the incentives for renewable 
alternative fuels for the next 

BIOFUELS

A chance to put biofuels 
on the right track

The reform of the EU’s Renewable 
Energy Directive offers a good 
opportunity to phase out the use of 
unsustainable biofuels, particularly 
biodiesel, says T&E’s Laura Buffet.

decade. The most controversial part 
of that reform is the use of biofuels. 

The first RED, adopted in 2009, 
includes a requirement for 
European member states to have 
10% of their transport energy 
sourced from renewable fuels by 
2020. This led to a big increase in 
the use of biofuels across Europe, 
mainly from crops, with significant 
indirect land-use change (ILUC) 
impacts. In 2015, the EU reformed 
the policy and decided to limit at 
7% the amount of food-based 
biofuels that can be used to reach 
the 10% target. 

Despite this, the EU policy is 
likely to increase and not decrease 
emissions, because of indirect 
land-use change impacts – as data 
from the European Commission’s 
(EC) Globiom study indicates. 

Biodiesel from vegetable oils, 
which accounts for the majority of 
EU biofuels, is on average worse for 
the climate than fossil diesel, once 
all emissions are taken into 
account. Also, the use of palm oil 
biodiesel – the highest emitting 
biofuel – has increased hugely in 
recent years, making up around 
one-third of current EU biodiesel 
use. Meanwhile, few investments 
are expected to take place into 
advanced biofuels by 2020. 

Following these disastrous 

policy results, the EC proposed to 
learn from the EU’s past mistakes 
and to slightly change the direction 
of travel for the period 2020 to 
2030. It released a proposal that, 
while not being ambitious enough, 
still includes useful elements to 
switch the EU’s direction of travel: 

• no new transport target for 
member states;

• a gradual phase-out of the 
policy support to food-based 
biofuels; and 

• some targeted incentives for 
‘advanced fuels’.

The phase-out trajectory, which 
brings down the 7% limit to 3.8%, is 
the most controversial part of the 
proposal, and is already the subject 
of intense debates in European 
Parliament and the European 
Council (where EU governments 
meet). 

In the European Parliament, 
some MEPs want to keep the limit 
at 7%, while others would like to 
see a complete phase out with a 0% 
limit in 2030. There are also 
attempts to differentiate between 
different types of biofuels, based 
on their different ILUC impacts (for 
example, between biodiesel and 
bioethanol). 

In the Council, a group of 
conservative countries from 
Eastern and Central Europe 
released a joint declaration asking 
to continue the support to biofuels 
from crops. 

Knock-on effects
The most recurrent and important 
question about food-based 
biofuels is the economic impact 
of a phase-out on the industry 
and the agricultural sector. The 
biofuels industry claims that 
220,000 jobs would be at risk, but 
a recent analysis by the EC’s Joint 
Research Centre estimates the 
number of jobs linked to the EU 
biofuels industry at around 12,000 
in 2015, making it one of the 
smallest sectors of the overall EU 
bio-economy.

Regarding farmers, some losses 
in agricultural revenues can be 
expected with a total phase-out of 

A palm oil plantation in 
Columbia
Photo: T&E
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policy support by 2030, since 
biofuels policy has pushed some 
biofuel crop prices upwards. But 
one should also keep in mind that 
around 40% of the European 
biodiesel feedstock is imported and 
creates no jobs in EU farming. 
Farmers are also expected to 
rapidly adapt by, for example, 
switching to other crops. 

In addition, the recently 
released EU Agricultural Outlook 
concluded that a decrease in 
rapeseed biodiesel consumption 
would be compensated by an 
increase in rapeseed exports and 
an increased use in the food 
market. 

Advanced fuels
Regarding advanced fuels, the EC 
proposes a specific target for fuel 
suppliers to have a 6.8% share of 
advanced fuels by 2030. Advanced 
fuels are defined as biofuels 
listed in an Annex IX of the RED 
– renewable electricity, waste-
based fossil fuels and renewable 
fuels of non-biological origin 
(hydrogen and power to liquids). 

The Commission is also setting 
up a specific target of 3.6% for 
advanced biofuels, listed in Annex 
IX part A. These biofuels are 
created from waste and residues, 
and the European Parliament and 
the Council need to get the 

sustainability criteria right, not 
only to avoid the mistakes made 
with the first generation but also 
to ensure some regulatory 
certainty for the industry. 

A set of sustainability criteria 
will be needed which requires 
significant greenhouse gas savings 
and prevents negative impacts on 
land, water and biodiversity. A 
review of Annex IX is also needed, 
to have a clean list of eligible 
feedstocks that do not cause 
significant displacement effects in 
other industries. 

Finally, if a target has to be set, 
it needs to be in line with a 
realistic assessment of the 
availability of sustainable 
feedstocks. In that regard, T&E has 
recommended a lower target than 
3.6%, which would be more in line 
with availability of feedstocks at 
sustainable levels. 

A positive element in the EC 
proposal is the inclusion of 
renewable electricity as an option 
for fuel suppliers to reach their 
target. However, several elements 
of the proposal could be improved 
to give electricity a fair space in the 
blending obligation. For example, 
the final RED should recognise the 
higher efficiency of using 
electricity in an electric engine 
compared to liquid biofuels in an 
internal combustion engine (in 

terms of the transport work it 
delivers) – by introducing a 
multiplier of 2.5.  

Two years after ILUC reform 
there is now a risk of EU policy on 
fuels going backwards, due to the 
pressure from the biofuels and 
farmers lobby to keep the policy 
support and subsidies for their 
sectors. It is time for the EU to learn 
from its past mistakes and to 
implement a clear phase-out by 
2030. 

This reform is also an 
opportunity to target investments 
in advanced fuels, provided that 
proper safeguards are put in place, 
especially for advanced biofuels. It 
is clear that electrification will 
happen and the share of renewable 
electricity in the grid will increase. 
But if the current reform of EU 
fuels policy ends up with no 
improvement compared to today, 
there is a clear risk of keeping 
long-term stranded assets in 
biofuels that lead to deforestation 
and impacts on food prices. 

The opportunity to set the EU 
fuels policy on a clean track needs 
to be seized now.  l

Laura Buffet is Clean Fuels Manager at T&E, 
www.transportenvironment.org

The use of palm 
oil biodiesel – 
the highest 
emitting biofuel 
– has increased 
hugely in recent 
years, making 
up around 
one-third of 
current EU 
biodiesel use
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SMART CHARGING

National Grid’s Future Energy 
Scenarios, published in 
July this year, included a 

number of forecasts that estimated 
that the additional system-wide 
peak electricity demand from 
electric vehicles could range from 
6 GW to 18 GW in 2050. This 
resulted in a selection of articles 
in the media with dramatic claims 
about the impact that electric 
vehicles (EVs) would have on the 
UK’s electricity grid – including 
the need for up to ten new nuclear 
power stations to support them.

Barely two weeks after National 
Grid’s scenarios were published, 
the UK government announced 
that it would ban the sale of 
conventional petrol and diesel cars 
and vans by 2040. Although this 
wasn’t particularly newsworthy to 
the automotive industry, as it was 
heading towards a similar target 
anyway, this resulted in further 
media stories about whether the 
UK’s electricity grid would be able 
to cope with charging millions of 
EVs.

In response to the various items 
of media coverage, National Grid 
issued an ‘EV myth buster’ 
document in August, which aimed 
to clarify the most likely future 
scenario – termed ‘Two Degrees’ 
– with regards to EVs and the grid. 

The additional peak demand 
from EVs in that scenario wasn’t 
30 GW (which was based on there 
being no petrol or diesel cars on 
the road by 2040), but instead it 
was more likely to be 5 GW. Peak 
demand is typically around 
5.30 pm on a winter weekday 
evening, when homes need light 
and heat before factories and 
offices have closed.

Since then there have been 
many more stories published on 
this subject. But there is one key 
issue that has not been made clear, 
which is the differentiation 
between National Grid’s power 
supply (generation) and local, low 
voltage electricity network 
capacity to deliver that power to 
consumers. 

Local distribution effects
The main issue around network 
capacity relates to clusters of EVs 
charging at peak times on local 

How will the growth of electric 
vehicles impact the grid?

Following striking media headlines about how much new 
electricity generating capacity might be needed to support 
electric vehicles, Nick Storer explains how the truth will 
be less dramatic – through the use of smart charging and 
demand management.

electricity networks – ie the cables 
running from local substations to 
people’s homes, which Distribution 
Network Operators (DNOs) are 
responsible for. The expected 
peaks on such networks are likely 
to be for short periods in the early 
evening in winter months.

In addition to coverage in the 
media, there has been much 
commentary about EVs and the 
grid within the industry which 
ignores the viewpoint from the 
DNOs, whose job is to maintain 
security of supply to households 
and businesses.

Two recent research projects, 
both supported by the UK’s 
electricity regulator Ofgem, have 
looked at the issue of EVs and local 
electricity networks.

The first, ‘My Electric Avenue’, 
was delivered between January 
2012 and December 2015 by EA 
Technology on behalf of Scottish 
and Southern Energy Networks 

(SSEN) as part of the Low Carbon 
Networks (LCN) Fund. The project 
examined the impact that clusters 
of EVs charging at peak times have 
on local networks. 

The trial included one type of 
electric vehicle, the Nissan LEAF, 
with 3.5 kW charging. The energy 
demand for an electric vehicle such 
as this can be equivalent to that of 
a house, and so charging can result 
in a near doubling of evening peak 
load for a household.

The results of the My Electric 
Avenue project showed that, across 
Britain, 32% of medium voltage 
(11 kV) and low voltage feeders, 
totalling 312,000 circuits, will 
require intervention (upgrading or 
even complete replacement) when 
40–70% of households have EVs. 
The cost of such intervention 
would be at least £2.2bn up to 
2050. 

But My Electric Avenue also 
demonstrated that a simple on/off 

Photo: Electric Nation
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system for managing EV charging 
during winter peak electricity 
demand, to protect local electricity 
networks from damaging loads, 
could help DNOs to defer the need 
to invest in upgrading or replacing 
their assets or even avoid it all 
together – thus reducing additional 
costs on customers’ bills.

Since My Electric Avenue there 
has been a rapid growth of range in 
EVs that are available, as well as an 
increase in battery capacities, 
charging rates and advances in 
charger technology. 

More data
A second project began in 2016: 
Electric Nation, hosted by the DNO 
Western Power Distribution (WPD) 
and delivered by collaboration 
partners EA Technology, 
DriveElectric, Lucy Electric, GridKey 
and TRL.

Electric Nation is trialling smart 
charging solutions to address the 
issue of potential local electricity 
network capacity challenges with 
500–700 electric vehicle drivers, 
comprised of over 40 makes and 
models of battery electric vehicles 
and plug-in hybrids.

Smart chargers have the ability 
to communicate, as opposed to the 
‘dumb’ chargers that are 
widespread in the UK at present, 
and allow demand management to 
take place at times of excess load 
on local electricity networks. 

In practice this could mean that 
if a car is plugged in at home from 
6 pm in the evening until 6 am the 
following morning, the charging of 
the vehicle may not be possible at 
the 6 pm winter evening peak 
period. But within the 12-hour 
window for charging, the vehicle 
would still be fully charged by the 
next morning.

Initial findings from Electric 
Nation show that smart charging 
and demand management systems 
can work. Electric Nation is using 
two demand control providers, 
CrowdCharge and GreenFlux, 
which send signals to the smart 
chargers, which are provided by 
Alfen and eVolt. GreenFlux already 
has experience of a number of 
successful smart charging projects 
in the Netherlands. Early customer 
research conducted by Impact 
Research suggests that there also 
appears to be broad customer 
acceptance of managed charging.

Electric Nation’s initial findings 
are based on almost 70,000 hours 
of charging data, and show that 
48% of plug-in events begin 
between 5 pm and midnight. On 
average, these vehicles are plugged 
in for 12 hours, but are only 
charging for just over two hours. 
This suggests that there is likely to 

be sufficient flexibility in the 
majority of EV charging sessions to 
manage charging away from peak 
electricity demand periods. This 
will be explored in detail through 
the remainder of the trial taking 
place during 2017 and 2018.

How does this impact demand 
scenarios?
By introducing smart chargers 
and the ability for demand 
management between a 
person’s home and their local 
substation, the extra peak energy 
demand from EVs referred to 
in the National Grid Future 
Energy Scenarios report could be 
minimised. 

In fact, National Grid’s Two 
Degrees scenario (where the peak 
demand from electric vehicles is 
around 5 GW) is based on people 
using smart chargers. If we 
continue to install ‘dumb’ chargers 
as we are now, we will use up any 
spare capacity at a quicker rate and 
force DNOs to spend large amounts 
of customers’ money on 
reinforcing the networks.

Additional power generation 
will be required to fulfil the needs 
of EV charging in a world where 
EVs are becoming the norm, but 
investment in peak power plants, 
which are used infrequently and 
are expensive to operate, could be 
optimised if EV demand 
management is widely available.

The impact of EV charging at 
peak periods could be reduced 
further if combined with other 
initiatives such as time-of-use 
tariffs, encouraging drivers to 
charge at times of low electricity 
demand, and vehicle-to-grid (V2G) 
technology, whereby the energy in 
an EV’s battery could be put back 
into the grid at times of peak 
demand. 

No V2G charger has been 
available for domestic use in the 
UK to date, but the Electric Nation 
project aims to source and trial this 
technology in the near future. 
Ultimately, EV owners with a V2G 
charger could help to create 
decentralised power generation 

and get paid for putting energy 
back into the grid at peak times. 
Other forms of energy storage will 
also play a part in helping to 
reduce the peak demand from EVs.

Electric Nation is trialling one 
technological solution to EV 
demand management – smart 
chargers managed by a centralised 
back office system, and others are 
being trialled elsewhere in the 
world, such as demand 
management through on-board 
charger management systems on 
an EV itself. 

The ultimate aim of Electric 
Nation is to provide DNOs with an 
understanding of how EV demand 
management could provide a 
solution to management of peak 
loads, to minimise the cost of 
upgrading and replacing local 
electricity network assets where 
EV loads could damage those 
networks. The project is also 
looking at whether customers will 
accept EV demand management at 
home, what interaction with the 
systems they might require (eg the 
ability to override demand 
management in cases where a 
charge is required sooner rather 
than later for planned journeys), 
and whether customers would 
need to be incentivised to 
participate in EV demand 
management.  

All this work will eventually 
provide DNOs with a model of how 
EV demand management could 
work and a specification to allow 
them to go to market to buy EV 
demand management services. 
Who will provide these services 
and how is not clear at this time, 
but it is highly unlikely that the 
DNOs themselves would take 
direct control of customers’ smart 
chargers.

Given the plethora of charger 
manufacturers operating in the UK 
market at this time it is likely that 
some form of aggregation of EV 
demand management would be 
required to provide geographically 
based EV demand management 
coverage – Electric Nation will be 
investigating potential market 
models in 2019.

For ‘universal’ EV demand 
management to work using smart 
chargers, some form of 
standardisation of charger 
functionality, communications and 
protocols could be envisioned, to 
enable EV demand management 
service providers to manage a wide 
variety of makes of chargers. 

Alternatively, aggregators of EV 
demand management would 
require a standardised system for 
communicating demand 
management requirements to EV 
demand management service 

An Electric Nation smart 
charger

Photo: Electric Nation

By introducing 
smart chargers 
and the ability 
for demand 
management 
between a 
person’s home 
and their local 
substation, the 
extra peak 
energy demand 
from EVs 
referred to in the 
National Grid 
Future Energy 
Scenarios report 
could be 
minimised
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providers, again, to get the 
geographical coverage a DNO 
would require. All this needs 
further thought and development 
by stakeholders in the electricity 
industry, vehicle manufacturers 
and the EV charging community.

SSEN’s Smart EV project, being 
delivered by EA Technology, is 
already looking at establishing 
industry standards for smart 
charging, working across industry 
sectors to achieve consensus. 
Consultation on a range of 
technical architectures will take 
place in the coming months.

How many EVs?
So, are we really going to see 
a huge increase in sales of 
electric vehicles? To answer this 
question we need to look at some 
background issues.

First, by 2050 the UK 
government has to reduce its 
greenhouse gas emissions by 80% 
compared with 1990 levels. One of 
the easier ways to achieve this is 
by encouraging people to buy cars 
with lower carbon dioxide 
emissions. 

The government may have 
recently announced the ban of 
conventional petrol and diesel cars 
and vans by 2040, but car 
manufacturers such as Volvo and 

Jaguar Land Rover have said that 
all their new cars will be electrified 
from 2019 and 2020 respectively, 
showing that the car industry is 
ahead of the government on this 
issue.

There’s also the fleet average 
carbon dioxide targets that 
carmakers in Europe have to 
achieve – the next one being  
95g/km CO2 by 2021. To meet 
future targets manufacturers will 
have to find ways to lower 
emissions substantially, otherwise 
they face the prospect of huge 
fines. Electric cars are the obvious 
way to do this.

However, the big issue that 
industry experts have been aware 
of for a long time, but that the 
mainstream media has only picked 
up on recently (due in large part to 
Volkswagen’s Dieselgate scandal) is 
air quality. The problem of poor 
local air quality, caused by NOx 
and particulates, and the resulting 
adverse impact on people’s health, 
is gaining a higher political priority 
around the world, and clearly EVs 
deliver zero tailpipe emissions.

Most EVs are charged at home at 
the moment, although it is 
expected that there will be more 
use of Tesla supercharger-style 
rapid public charging stations in 
the future. These would not, 

necessarily, be connected to local 
low voltage networks.

It should also be noted that the 
UK’s electricity generation – the 
source of the power for electric cars 
– is also decarbonising at a faster 
rate than many people thought.

So, what needs to happen to 
facilitate the transition to smart 
charging? First, any decisions need 
to be based on evidence. My 
Electric Avenue showed that there 
is likely to be a challenge for some 
local electricity networks if clusters 
of EVs are charged at peak times. 
Electric Nation is currently trialling 
a solution to this issue, in the form 
of smart charging and demand 
management.

Whatever the outcome, 
consultation and collaborative 
working between different 
elements of the energy sector, the 
automotive industry, and of course 
government, will be required. 
Within such a collaborative 
approach, the voice of the DNOs 
should be listened to, as it is they 
who are on the front line in terms 
of the impacts of growing numbers 
of EVs on local electricity  
networks.  l

 
Nick Storer is Project Manager at Electric 
Nation, www.electricnation.org.uk
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We could be on the cusp of 
an electric vehicle (EV) 
revolution: the market 

for EVs has grown substantially 
worldwide as battery technology 
costs have come down, and the 
UK government’s plan to ban the 
sale of new petrol and diesel cars 
from 2040 has upped the ante on 
the role EVs will play in a cleaner, 
smarter and ultimately electrified 
transport future.

But two recent reports suggest 
that public charging points and 
networks (CPNs) have not kept up 
the pace with fast developing 
advances in EV technology, and 
that existing charging 
infrastructure is not adequate for 
the widespread use of electric cars 
on the road. 

The findings are timely, as the 
government released its Clean 
Growth Strategy in mid-October 
and has unveiled plans to spend 
£1bn to promote electric and other 
low-emission vehicles, particularly 
in major UK cities like Central 
London where annual air pollution 
limits for the whole of 2017 were 
breached in just five days back in 
January.  

Unlike electric cars, which the 
Royal Automobile Club Foundation 
(RAC) have deemed to be out of 
their ‘infancy’ stage and integrated 
fully into the commercial car 
manufacturing market, public 
charging points are still in their 
infancy, the RAC claims – having 
only been around since 2011. 
Perhaps more surprising is the 
thought that there is little 
regulation or procedure in place for 
ensuring the upkeep and regular 
repair of public charging points 
installed in the UK, the RAC’s 
Ultra-low Emission Vehicle 

ELECTRIC VEHICLES

Is public charging 
infrastructure up 
to scratch?

Two recent reports appear to have given the electric 
car movement a reality check when it comes to 
current charging infrastructure reliability. Anna Cole-
Bailey unpacks them.

Infrastructure – What Can Be Done 
report informs us. 

‘Unlike the EVs which they 
charge, these early charge points 
are not built to any international 
standard, neither are they required 
to be tested for performance or 
conformity of production – they 
are simply self-certified by the 
installers,’ the report says.

‘Range anxiety’ may become a 
concern of the not-so distant past 
as car battery technology is 
becoming more sophisticated, but 
‘charge anxiety’ remains a top 
concern for consumers, says the 
RAC, and it may be discouraging 
the mass purchase of low or 
ultra-low emission cars.

‘I have an electric car – which I 
love – but often you go to the 
nearest charging station and 
discover that it’s not actually 
working...’ said one audience 
member at a recent Aldersgate 
Group panel discussion exploring 
electric cars and smart city 
transformation. 

Charging strategy
Unequivocally, well-functioning 
and easily accessed charging 
stations for drivers will be 
important to get right in any 
vision for a smart city with 
electric cars as the leading vehicle 
of consumer choice. A second 
report, the Renewable Energy 
Association’s (REA) Forward View: 
jobs, infrastructure, and a vision 
for the growth of electric vehicles in 
the UK, tells us that despite 80% of 
EV owners having access to home 
charging, 93% of owners use the 
public charge point network.

But the report also predicts that 
in any future electrified transport 
system, around 40% of car owners 

may not have home charging 
facilities. 

This leads the REA to suggest 
that a lot of urgent foreplanning 
will need to be devoted to selecting 
where charging stations should be 
installed to meet demand and 
avoid congestion.  ‘A significant 
proportion of parking spaces at 
supermarkets, multi-storey car 
parks and surface car parks at key 
locations may need charging 
points to meet growing demand’, 
says the report.

‘Service stations along major 
motorways will need to be rapid 
and plentiful with charging points 
at all parking spaces where 
practicable’, the report adds.

Meanwhile, with CPNs 
displaying a 13% national failure 
rate in June 2017, this 
underperformance will not be 
conducive to drumming up 
consumer appetite for EVs, says the 
RAC. Aside from issue with repairs, 
the report cites other problems 
with EV charging networks: 

• charge points that are 
completely unprotected from 
the weather;

• charge points that are poorly 
lit, often in corners of car parks; 
and

• several badly designed rapid 
charge points which include 
poor cable management.

On a more optimistic but 
equally stern note, the REA urges 
central government and local 
authorities to work closely 
together and launch an EV roll-out 
strategy that focuses heavily on 
looking to tackle barriers to electric 
car ownership: from building 
regulations, manufacturing, power 
generation and, obviously, the 
charging infrastructure itself.  

The electric vehicle shift is 
happening ‘faster than most 
understand’, concludes the REA, 
which predicts that the majority of 
new car sales will be electric well 
before the 2040 diesel and petrol 
vehicle sales ban. But the shift will 
need willing participation from 
consumers – who have the 
ultimate power in choosing what 
kind of car they drive – and the 
distribution network operators, 
which, the report observes, need to 
be given clearer direction on their 
role in the future electricity 
system.  l

www.r-e-a.net  
www.racfoundation.org

Perhaps more 
surprising is the 
thought that 
there is little 
regulation or 
procedure in 
place for 
ensuring the 
upkeep and 
regular repair of 
public charging 
points installed 
in the UK 

Source: Shutterstock 



Opinion

Marc Height recounts an 
airborne encounter with one  
of the behemoths of the  
climate system

We have a few features 
this month looking at the 
spread of electricity into 

the transport sector. So a related 
headline caught my eye recently: the 
budget airline EasyJet has teamed up 
with a US start up, Wright Electric, 
and aims to develop a 180-seat 
fully electric commercial aircraft 
by the year 2027 for its short-haul 
flights. Wright Electric, which is 
experimenting with advanced 
battery chemistries and efficient 
aircraft design, says that future 
electric planes will be both quieter 
and cheaper to operate than their 
kerosene equivalents. 

Wright Electric isn’t the only 
company working in this space. 
Others are working on hybrid electric 
planes; a few light electric passenger 
aircraft models have been available 
for some time; solar-powered 
unmanned vehicles are common; 
and as we covered in September last 
year, Solar Impulse 2 became the 
first manned solar-powered plane to 
circumnavigate the earth. 

Another aircraft-related story that 

lastlook

The views and opinions expressed in this 
article are strictly those of the deputy 
editor only and are not necessarily given 
or endorsed by or on behalf of the Energy 
Institute

caught my eye, and raised my pulse, 
was about a University of Reading 
study that found that climate 
change could increase the average 
amount of severe turbulence in the 
atmosphere by 149%. 

My unease about turbulence, 
along with my carbon footprint, is 
not helped by my brother living in 
Canada. The route to Calgary is long, 
and can indeed be bumpy – but it 
also takes you over the Greenland 
ice sheet. 

First comes the frozen sea, and 
eventually the edges of Greenland 
itself become visible, extending out 
of the buttressing sea ice in the form 
of jutting, snow-covered knuckles 
and fingers of rock. In between 
these, glaciers are visible, emerging 
from within the ice sheet and 
snaking out towards the ice-covered 
ocean.

After this dramatic confluence 
of ice and rock, eventually the view 
becomes nothing but whiteness. For 
a long time. The ice sheet is vast. 

This southern section of 
Greenland, particularly around the 
coast, and up the west of the island, 
is where the ice sheet is losing 
mass. As is explored in the excellent 
Chasing Ice documentary, which I 
finally watched a few weekends ago, 
and is borne out by data before and 
since, surface melt on Greenland is 
accelerating, and complex ice sheet 
dynamics result in this surface water 

channelling to the bottom of the 
ice – speeding up glaciers and the 
calving of icebergs into the ocean.

This process is quickening 
and, since 2002, the melting of 
the ice sheet has added about 
1 cm to global sea levels. Recent 
research indicates that Greenland is 
accounting for an increasingly larger 
percentage of rising sea levels. And 
as we approach the COP 23 climate 
change conference, hosted by the 
low-lying Fiji, discussions on sea level 
rise are particularly pertinent (see 
page 24).

If we are serious about tackling 
climate change, aviation will, along 
with every other sector, have to 
dramatically reduce its emissions. 
Flying less will be important, 
but electric planes powered by 
renewable energy could perhaps 
become part of the solution. 

Regardless, electric engines 
or not, with or without more 
turbulence, ice sheet climate 
feedbacks already taking place mean 
future flyers over Greenland will 
have less ice to gaze over.

Marc Height, Deputy Editor
@March8eight

UNLOCK 
THE POWER 
OF YOUR 
EHS DATA

Imagine if you could track…

• Your supply chain
• Accidents & incidents
• Standards & legislation
• Audits & certification
• Staff & contractor records
• Waste & environmental data

in one easy system with powerful 
analytics and reporting that 
provide insights to proactively 
reduce risk and improve 
operational performance.

Ask us about our software  
EHS Manager 360.

3,600bn 
tonnes
The amount of 
ice Greenland 
has lost since 
2002



Jessica Uhl 
Chief Financial Officer 
Shell

Hosted by

Connect with us
on LinkedIn

Follow us on Twitter
@energyinstitute #ipweek

2018 speakers include:

Franco Magnani 
Chief Executive Officer  
Trading & Shipping  
Eni

Bob Dudley FEI 
Chief Executive

BP 

Eirik Wærness  
Senior Vice President and  
Chief Economist  
Statoil 

Arnaud Breuillac 
President, Exploration 

& Production

Total

Re-engineering the oil and gas operating models:  
an industry in transition

International Petroleum Week

20 – 22 February 2018
InterContinental Park Lane, London

Early-bird offer - available until 14 December 2017

Register online and save £200 off the standard rate:  
www.ipweek.co.uk

Giovanni Serio 
Global Head of Research 
Vitol

Mohammed Sanusi 
Barkindo 
Secretary General 

OPEC 

Hon Josaia Bainimarama 
The Prime Minister of Fiji  
and COP23 President 

In partnership with IP Week gold sponsors

Dr Fatih Birol HonFEI 
Executive Director  
IEA



Hosted by

Join us for the 
industry’s biggest 
celebration of energy 

EI Awards sponsors

EI Awards Dinner 
9 November 2017, London

 

The EI Awards recognise the important work being done to shape the safe, 

reliable, affordable and sustainable energy system the world needs.

The winners of the 2017 awards will be announced by former England 

rugby star Matt Dawson MBE in front of an audience of hundreds of 

industry leaders at the prestigious EI Awards ceremony. 

Ticket sales will end soon for this exclusive event, which includes a formal dinner 

in recognition of all those shortlisted.

2017

Tickets on sale at:

energyinst.org/ei-awards

Last 
chance 
to bookGlobal Media


