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Highview Power, a privately-owned UK based technology development business, has developed and secured the IP to a novel, large
scale, long duration energy storage and power system using liquid air as the energy storage medium.

Geographical Locations Technology Development
A Pilot Plant
UK Slough
350kW / 2.5MWh
A USA
A EUT Spain ‘
Commercial Demonstrator
A Australia Pilsworth, Manchester
5MW / 15MWh
A South America - Chile

U

Commercial Operation

Carrington, Manchester
49.9MW / 250MWh

Pulling energy out of thin air
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1) Charge: air turnsinto liquid

1. Charge 2. Store 3. Discharge

An air liquefier, which uses electrical energy to generate liquid
air by pulling air from the atmosphere, through a series of
compressors and heat exchangers to remove heat.

2) Store: storing the liquid air

The energy store consists of insulated tanks to provide hours
of storage at full discharge power.

Cold Store
3) Discharge: generating electricity

Liquefy surrounding air by Store the cryogenic air at Pump the air to high pressure,
A power recovery unit draws liquid air from the cryogenic refrigeration using an low pressure in standard heat and release through a
sto rage tanks and turns it into a hlg h-pressure gas. This gas is industrial air liquefier. insulated tanks. turbine generator.

subsequently expanded through a turbine coupled to a

. . . . . Additional Ji:1: and =11 thermal recycling increases efficiency
synchronous electric generatorto deliver electricity to the grid. T and ZE

(365) Highview Power Cryogenic Energy Storage System - Trailer - YouTube



https://www.youtube.com/watch?v=Nu9zLOBi0-E

Liquid air energy storage

Clean, cost-efficient, flexible and reliable

Highview Power’s CRYOBattery™ delivers the lowest cost clean energy storage solution for grid-scale, long-duration
applications. Powered by air that has been cooled and turned into liquid, CRYOBatteries are clean - air in, and nothing but air
out. They form the backbone of integrated systems to support a broad range of use cases across transmission and

renewable energy.

30-40 year lifespan Lowest cost Zero emissions Zero water impact
with mature components locatable technology at utility scale and benign materials No external cooling

? Proven technology Build anywhere SSS~50% to 60% efficiency 4} Giga-scale

with established supply chain \/ with no geographical constraints guaranteed efficiency scalable to multiple GWs/GWhs
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CRYOBattery Vs Competitors 2

Services CRYOBattery Combined Generic Sync Li-lon Battery

Cycle Gas Compensator (Grid forming)
Turbine
(CCGT)

Managing Intermittent Renewables a a
Power Generation Generation
Peak Shaving a a
Energy Arbitrage a a a
Inertia & Short Circuit Level (SCL) a a a a Lirhitedni t e d
Voltage Support | & & Lirhitedni t e d & Lirhitedni t e d
Black Start a a a Lirhitedni t e d
. Transmission Constraints a a
Transmission System (Thermal)
Support
Transmission Constraints a a a Lirhitedni t e d
(Stability)
Ancillary services (Reactive a a a a
Power)
Ancillary services (Frequency a a a

response)



Business Case

Modelled Scenarios

Revenue Streams Contr_act

Duration

Stability Service 10 years

Energy Trading Merchant

Capacity Market 15 year

Reactive Power (lifetime)
Voltage Control 8 year (WIP)
Constr. Mgmt. 8 year (WIP)

Revenue Proportion

Merchant
Trading

20%

Capacity Stability
Market Service
10% 65%
Reactive_/

Power

2%




Why Spittal?

A Strategic network location

A Spittal 275kV substation, whereit would connectvia a buried cable
Moray / Caithness HVDC interconnector
Transmission network constraintboundaryi BO

Closureofthermal generation,increasing network stability issues

o o T P>

Identified by ESO as a priority location
A Round 2 Stability Pathfinder/Constraint Management Pathfinder
A Historic industrial land use and designation
A Repurposing an abandoned quarry

A Road and Sealinks

A Long term development of the region for energy generation and demand
A On and offshore wind (Scotwind tender)

A Orkneyand Shetland on and offshore wind and tidal developments

West ' e A

Source: Offshore Wind Scotland website

Source: National Grid FES2020
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The Project I Hignyew

A Highview proposes a commercial scale CRYOBattery™ unit to provide
long duration energy storage and power services using liquid air as the
energy storage medium to support the transfer of energy from the Spittal

transmission boundary.
A This CRYOBattery™pr oj ect woul d be the o6fir

providing the opportunity to design, develop, manufacture, install and
commission a commercial scale 49.9MW / 300MWh energy storage

Project Facts:

ACharge 25MW /Storage 300MWh /Discharge 49.9MW
ASufficient to power up to 120,000 homes for 6 hours
ASystem footprint : 20,000m?2 (5 acres / 2 hectare)

A aydown required for construction phase: 5,000m?
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