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Energy Storage for a Brighter Future: Whole systems storage in the spotlight

BHA is the leading trade membership association
solely representing the interests of the UK
hydropower industry

Our Mission is to drive growth in the sector by

engaging, influencing and promoting Hydropower,

Tidal Range and Pumped Storage Hydro, making

these technologies relevant within t
ambition to enable a decarbonised, secure grid by

2035.




Why are storage and flexibility so important? —
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A A decarbonised Grid will look very different with large % of intermittent renewables
A We need a lot more storage and flexibility and a smart grid.
A Smart systems (Smart local Energy Systemsi SLES)
A Digitisation (visibility of generation across the grid T/D)
A Innovation (active network management/ Al DSR)
AOptimising the grid, accessing available headroom when t

UK grid has, and is decarbonising very rapidly, so innovation is having to meet new needs



Why Is storage so important?
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Figure 1: Energy Storage in the UK energy system in 2014 and
2019. The area of each square represents either the storage
capacity or the stocks held.

Simon Gill Strathclyde University
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Storing Fossil fuels has always been convenient and relatively easy. Electricity is much
harder to store and works on the basis of generation meeting immediate demand.

A Fossil fuel storage is reducing

A We need storage to manage increased % of intermittent renewables

In the UK reservoir hydro has storage of 900GWh
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What does storage do? ™ BHA

Storage in the energy system needs to play at least the following five distinct roles
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1. Energy system resilience: inter -seasonal and inter -year storage of energy

Whole energy system (heat, transport, electricity, industry) reserves needed to deliver societal resilience to geopolitical a nd international-market
shocks. Currently fossil fuel stocks likely move to hydrogen and its derivatives.

2. Inter -seasonal balancing of heat demand:

Heat is largest component of demand with largest variation between summer and winter. Currently fossil fuel stocks likely be hydrogen and
derivatives.

@Iectricity system energy balancing

Align renewable availability and demand as intermittency grows. By 2035 oversupply could be 25%, with excess renewables constrained off.
Although there will be extreme durations (e.g. wind droughts of up to 3 weeks) the majority of renewable fluctuations are ex pected to be in the 10
T 50 hour. PSH ideal technology to support management of this issue.

Iectricity network constraint management:

Network constraints currently tend to last for a few hours at a time but likely to increase in duration, lasting for a fewt ens of hour at a time. PSH
ideal technology to support management of this issue.

@Iectricity system response, reserve and inertia:

Dynamic containment frequency response services delivered through short duration technologies such as 11 3 hour lithium ion bat teries. PSH can
easily deliver (and already does deliver) many, if not all, of these services including inertial response, frequency response, and operating reserves.



Pumped storage hydro
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1983 1,728 10.4 First Hydro
1974 300 6.4 SSER
1963 360 1.8 First Hydro
1966 440 7.6 Drax Hydro
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Pumped storage hydro
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Concrete test: another 125
years




Hydropower projects in the UK
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Total number of schemes: 1,657
Total Installed Capacity: 2 GWs
Total Generation: 5,496 GWhs

Storage capacity:

Undeveloped potential: 1-3 GWs

Hydropower: 2% of annual UK generation,
2/3"s generation in winter, peak demand.
Reservoir Hydro is dispatchable

Run of river is less intermittent than wind and

solar.




A receipe for a stable grid: A diverse technology mix " EI_IA
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Seasonal demand: electrification of heat Load following

Weekly generation of hydropower vs. solar PV

@ Elexon NPSHYD x 1.58 [l Solar PV
Average output from hydropower per hour of day per quarter 2009 and 2019
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The different patterns of generation from different Hydropower is dispatched to meet the morning and evening
technologies: Solar summer, Hydro winter peaks in demand

Taken from Birmingham University study looking at Hydropower resource in the UK, in 2022




Why do we need Pumped Storage Hydro?

A A mature technol

century
A Energy storage c
A Projects
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duration segment. Significantly beating batteries on costs per unit of
energy stored at durations above around 6 hours

A High round trip

efficiencies:

and significantly higher than hydrogen-based energy storage on a round
trip (electricity to storage to electricity) basis.

A In contrast to
market and system operator
A Delivers inertia
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response, upward and downward reserve, resilience (black start), energy
balancing on intra-day, day, and multiple day timescales, and relieving
transmission constraints on the same set of timescales.
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