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Bottlenecks in the Energy Transition |

Denmark is one of the countries leading Europe’s energy transition. In this thoughtful
article, Thorsten Geijl, a Member of Parliament, notes that electricity use is widely
expected to double; whereas development of both offshore wind and onshore solar
have stalled. A “more of the same” strategy would require both ever-increasing
subsidies and ongoing reliance on fossil fuels. So how can we unblock the powering
of all this by renewables?

The reinforcement of the grid alone would make this part of the energy transition: every
new GW offshore wind requires over €4bn / £3bn onshore grid reinforcement with
current methods, markets and regulations; for solar the figure is doubled or tripled.
And that is before the nimbys (“not in my back yard” opponents) confront the sheer
number of additional grid lines crossing the country. Doubling down on business as
usual is therefore both financially and politically prohibitive. This leads to two strategies
that can make the energy transition affordable, reliable and resilient.

The first is to reduce the reinforcement required when connecting renewables to the
grid. Cleanergi’'s CleanGrid™ can halve the size of grid connection for offshore wind
(reducing by 2/3 for onshore wind and up to 5/6 for solar) by taking out the
intermittency before it hits the grid. This reduces the size of the grid required from
“‘peak generation” to “peak demand” — and it is already sized for peak demand, so only
local reinforcement is needed. Additional balancing services would not be needed,
saving the cost of building, connecting and operating these. And, if synchronous
storage is used (of which Cleanergi’'s CleanCAES™ is by far the best and most cost-
effective), the cost of building, connecting and operating ancillary services is saved
too.

The second is to take major new demand off-grid. The grid would still have to expand
as we decarbonise homes, transport and much else; but data centres, the hydrogen
economy (electrolysis and things made with hydrogen such as synthetic chemicals
and fuels), the decarbonisation of metal processing (iron, steel, aluminium, lithium etc.)
and the decarbonising of other major industries (cement, chemicals etc.) can all be
taken wholly or partially (depending on configuration) off-grid using Cleanergi’s
CleanPark™. As well as saving billions on grid reinforcement, it would also improve
the efficiency and cost-effectiveness of all these processes as compared with other
ways of powering them renewably; and the greater the integration, the greater the
gains. It also cuts grid levies and charges, and reduces or removes most of the biggest
sources of both commercial and regulatory risk for both generation and energy-
intensive industries. Therefore it is probably the biggest single step towards cost
competitiveness of Cleantech and decarbonising industry with fossil fuelled
competitors.

CleanCAES and CleanPark can be built with today’s regulatory environment, provided
support is given for first-of-a-kind installations. Depending on jurisdiction, all
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synchronous storage such as CleanCAES may need market design changes which
are both zero-cost and technology-neutral. As a bonus, the CleanStart™ configuration
of CleanCAES is the world’s only technology that can deliver Black Start at grid level
without having (very expensively) to reserve operational capacity, solving another of
grid operators’ major headaches. CleanGrid requires substantial technology-neutral
and cost-free changes to electricity regulation and market design.

The regulatory and market changes will greatly reduce the medium- and long-term
costs of the entire electricity system, in a technology-agnostic way. Governments,
grids and system/network operators also need to change their outlook, from the
current tactical/reactive 1-7 year view to medium-term (2 x {grid connection lead time
plus two years for planning, permitting, designing and funding projects}) and strategic
(at least 3x). And Cleanergi’s technologies can make the energy transition affordable,
reliable and resilient™.
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About Cleanergi

Cleanergi (www.Cleanergi.com) is developing transmission and distribution grid-scale 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, enabling renewables to power
grids cheaply, efficiently, reliably and resiliently.
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RE-Balance™ integrates large-scale long-duration electricity storage with grids, dramatically
reducing cost and complexity; and/or integrated clean energy parks: so much more than co-
located parks, improving capital and operational costs and efficiency of all concerned.
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