Grid-scale electricity storage
using an innovative form of
Compressed Air Energy Storage

Incentivising the Energy Transition
While this article is written from the viewpoint of the United Kingdom, all its content
would apply equally to most other countries or trading blocs such as the European
Union.

Current Situation
Currently the energy transition is incentivised by an uncoordinated mish-mash of
levies, charges, bans and regulations. Examples include:
♦ The European Trading System, topped up by the UK levy to ~£31/tonne of
carbon emissions;
♦ The phase-out of fossil fuelled car sales;
♦ Various environmental incentives (such as ROCs [Renewable Obligation
Certificates, of which no new ones are being issued] and CfDs [Contracts for
Difference]) paid for in levies on energy bills.
By being a variety of incompatible mechanisms, they leave gaps (such as incentivising
the large-scale long-duration electricity storage that is necessary for a cost-effective,
resilient and reliable energy transition) and perverse incentives (such as peaker plants
made of gas-fired reciprocating engines).
The sum total of these measures falls well short of the real societal cost of emissions
which ranges up to £575/tonne of CO2 equivalent (tCO2e). We should certainly be
using values that incorporate the costs imposed on the entire world by our UK
emissions; these values are all well in excess of £120/tCO2e – in the linked document,
this corresponds to central or low figures derived by the three models for 2050. Unless
we do that, we’re just exporting suffering onto the rest of the world in order to privilege
excessively cavalier attitudes towards climate change among British industry and
consumers.
Much better would be to introduce a carbon tax, beloved of economists and greens
alike. However that is politically difficult, as the 2019 campaign against fuel taxes in
France (the Gilets Jaunes movement) demonstrated, and which is why no country in
the world has implemented them yet. The main reasons for this are the design of the
tax, perceived losing-out of the poor, and timing. All can be fixed. Especially if fixed
soon.

Emissions Added Tax
The fairest way to charge for emissions is via a carbon tax, structured like VAT (an
Emissions Added Tax?). This would mean that each person or business only pays for
the carbon equivalent that it adds.
It would have to be levied on imports at either a standard rate (per product) or a rate
that the exporters can prove, if lower, and either of these deducting any carbon tax (or
similar) paid on the other side. Correspondingly, exports would need to be re-credited
in the same way to keep the playing-field level, thereby enabling British companies to
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continue to compete on a world stage. Such levies on imports / refunds on exports
would have to be transparent and challengeable by both British and foreign parties, in
order not to engender trade disputes. Therefore they will be broad-brush to begin with,
fine-tuning as they go along and allowing particularly good and bad performing
companies to be given the special consideration that they merit. This in turn extends
the decarbonisation incentive beyond our shores.

Uses of Funds from the Emissions Added Tax
The uses to which an Emissions Added Taxis put are crucial to its political and social
acceptance, and its effects on the economy. This yields a few priority areas:
♦ Those who lose out from the tax and would find it difficult to pay – those on low
income who can't afford to make the changes,
♦ Subsidies for carbon-beneficial modifications to buildings, such as heat pumps
(which in turn reduce subsidy needs of those who lose out), and
♦ Full-scale commercial demonstrator projects of diverse clean technologies in
all sectors (heating, transportation, electricity, industry etc.).
♦ Pay down the national debt incurred during the crisis.
It is very important that the first two types of payment (to those who lose out, and for
public transport) must not be related to their fuel consumption, or these payments /
subsidies would disincentivise (or reduce the incentives towards) reducing their carbon
consumption and/or emissions.

About Storelectric
Storelectric (www.storelectric.com) is developing transmission and distribution gridscale energy storage to enable renewables to power grids reliably and cost-effectively:
the world’s most cost-effective and widely implementable large-scale energy storage
technology, turning locally generated renewable energy into dispatchable electricity.
♦ Innovative adiabatic Compressed Air Energy Storage (TES CAES) will have zero /
low emissions, operate at 68-70% round trip efficiency, levelised cost significantly
below that of gas-fired peaking plants, and use existing, off-the-shelf equipment.
♦ CCGT CAES technology converts and gives new economic life to gas-fired power
stations, reducing emissions and adding storage revenues; hydrogen compatible.
Both technologies will operate at scales of 20MW to multi-GW and durations from 4
hours to multi-day. With the potential to store the entire continent’s energy
requirements for over a week, global potential is greater still. In the future, Storelectric
will further develop both these and hybrid technologies, and other geologies for CAES,
all of which will greatly improve storage cost, duration, efficiency and global potential,
thereby enabling renewables to power grids affordably, reliably and resiliently.
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Mark Howitt is Chief Technical Officer, a founding director of Storelectric. He is also a
United Nations expert advisor in energy transition technologies, economics, regulation
& politics – invitation here.
A graduate in Physics with Electronics, he has 12 years’
management and innovation consultancy experience worldwide. In a rail multinational, Mark transformed processes
and developed 3 profitable and successful businesses: in
commercialising a non-destructive technology he had
innovated, in logistics (innovating services) and in
equipment overhaul. In electronics manufacturing, he
developed and introduced to Disclaimer. This document represents the
intentions of Storelectric Ltd at the time of writing,
the markets 5 product which may change for various reasons including (but
not limited to) technical, strategic, political, financial
ranges and helped 2 and the wishes of partners or investors. Any person
or organisation considering investing in Storelectric
businesses expand into new does so at their own risk and is responsible for
undertaking their own due diligence.
markets.
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