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ENERGY STORAGE

SECTION 2.

MORE ENERGY
STORAGE IS
NEEDED

Energy storage provides
redundancy against
production risks (supply
chain or plant failure) and
Winter and other Peak
demand. The quantum

of redundancy is a policy
assessment that is not static.

-

THE CHALLENGE:

Since 2015, UK gas imports (non-domestic or
Norwegian) in winter, have increased from 0% to 10%
(net of gas storage)'. UK LNG import capacity provides
this. However, with declining North Sea production, the
UK will become as exposed as the EU to non-domestic

suppliers by 2030 (illustrated in Figure 1). The EU Winter
exposure stands at 28%? (including the benefit of a gas
storage capacity equivalent to 38% of Winter demand)
and is particularly exposed to Russian gas supply,
which provides 40% of the EU gas consumed today.

1Xodus Group Analysis. Exposure in Winter being gas consumption minus domestic/Norway production and storage

2Xodus Group Analysis
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Figure 1: Domestic production outlook and risk in the system

=== UK Domestic Production Share of Consumption
UK Winter Exposure Net of Exisiting Storage
Europe Exposure Net of Storage

2028 2029 2030 2031 2032 2033 2034 2035

www.xodusgroup.com

The UK only imports 6% of its gas from Russia

but suffers from the EU's heavy reliance on Russian
imports. As the EU and UK seek to reduce the
dependence on Russian gas, they will compete
and work together to expand imports from the
same suppliers.

ADDITIONAL STORAGE TO LIMIT WINTER
EXPOSURE DETERIORATION (BN M3)
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SECTION 2.2.

ENERGY STORAGE CAN
HELP MANAGE THIS SUPP
SHOCK COST EFFICIENTL

Governments and energy companies are pursuing many poligies t mmgate the gas
supply crisis in the medium term. Typical gas supply project alternatives take 5 to 7
years to implement, whether developing a new field in the North Sea, increasing LNG
supply (new gas field and infrastructure), reducing demand, or adding storage capacity.

Energy storage fits well with the energy transition’s 2 or 3 additional storage facilities in addition to Rough are needed
medium to long-term infrastructure needs:

By 2030, 5 to 8 billion cubic meters (bn m3) of
additional storage capacity might be needed,
increasing to 8 to 12 bn m3 by 2035, as shown
in Figure 1.

LNG commitment might require 15 to 20-year contracts for The higher range would keep the UK winter
new supply starting in 2030/2032, taking the commitment to = . exposure (to external suppliers) as it is today,
early 2045 or 2052. Shorter contracts are not less expensive Mitigate SuPply Risk whilst, at the lower range, the new storage

as they need to provide the same return but on a shorter capacity would limit the increase to 25%.
timeframe to the LNG developer. If storage is used to cover 50% of this gap, this

would require 4 — 6bn m3 by 2035. Considering
the re-opening of Rough facility, the requirement
balance is 2 to 4bn m3 or 2 to 3 new facilities

Energy storage is a compelling complement to increasing LNG supply/capacity:

Our energy system is transitioning, and the outlook 10 to 20 years
hence needs to be considered.

However, most scenarios contemplate transitioning from
natural gas to increased electrification and hydrogen well
before 2050. In these forecasts, the natural gas demand
decreases sharply with time.

When balancing the use of LNG and storage, we need to The gross cost of building 2 to 3 storage units
consider this outlook. Gas storage infrastructure can be 2-3p/therm (alongside Rough) would amount to 2-3p/therm

repurposed to accommodate hydrogen in a way on the average household gas price®.
LNG infrastructure cannot.

3Xodus Group Analysis. The Gross Cost is an estimate of the annual running expense for the capex and opex cost of building 3 new storage facilities
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SECTION 2.3. e

THE HYDROGEN ECONOMY
WILL REQUIRE SIGNIFICANTLY
MORE ENERGY STORAGE

The Hydrogen Economy will require many times the
Increased energy storage capacity needed to address
the global gas supply crisis.

3Xodus Group Analysis. The Gross Cost is an estimate of the annual running expense for the capex and opex cost of building 3 new storage facilities
“Xodus Group Analysis. FES “Steady Progression” does not include an energy storage forecast, this curve is an illustration by Xodus Group based current capacity, adding 6bn m?*and then

growing the capacity by 2% a year. All curve shows has an illustrative roll-out towards the 2050 targets.
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Figure 3: Hydrogen Storage Requirements
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SECTION 3.

UNDERGROUND
SALT CAVERNS BEST
FIT MID-LONG TERM
HYDROGEN STORAGE

NEEDS

P o S

Unlike the UK and European Consequently, hydrogen Salt caverns are ideally suited
natural gas networks, storage infrastructure needs to this purpose as they can be
hydrogen infrastructure to be flexible and grow with added as modules and are a
is at a very different stage each regional market. proven technology.

of maturity: demand and

supply increasing from

a low base.

CoST

Description

Capacity (bn m?3)

Modular Capacity (bn m3)

Cushion Gas®

Use for Hydrogen Storage

Location in the UK
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SECTION 3*1’
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.«,c o Investments are in This reaffirms the For example, the “The capacity of a At the current pace
- progress in the hydrogen = importance of storage . *current largest planned~ - depleted gas field might  of development,
e _f;‘ - value chain. The for the hydrogen 5 hydrogen plant in the : become relevant when salt caverns are
oy = government (Growth - economy. The -~ UK, Saltend (East Coa_st "~ much larger hydrogen advantageous for
_ Plan 2022), has indicated . government's approach™  Cluster) with a 600MW refineries are’in hydrogen storage versus
3 % ”, ek its intention to support to support regional . capacity will req-uife operation (5-10.GW) or depleted gas fields.
v ' 5 hydrogen projects clusters in the energy. - . the storage capacity as part of a nationwide
including two salt cavern  transition ffames the ; of 1-2 caverns and its pipeline network as
storage facilities, one for type gﬁs’férége needed expansion to 1,800MW envisage__d;by National
each of the two Track #1 int f&e ‘energy transition's  would require 4~ Grid.for the early 2030s
e decarbonisation clusters -H"Xt phase. Salt caverns additional caverns which  (“Project Union").
{ . ok (the HyNet Cluster, 2 prowde the right - can be added once they T
e NW,; East Coast Clus.@gn;.;-"ﬁn capaC|ty for regional are needed.

_ clusters in terms of size

Humber). &
B "'-:{‘_and flexibility.

8The storage needs of the most advanced hydrogen projects are between 0.2 to 0.7 bn m3 per project individually and 1.5 bn m3 cumulatively for the UK by 2030
(cf. Table 2, assumes 20% of storage capacity vs 12 to 30% in the FES 2050 scenario).
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SECTION 3.2.

SALT
CAVERN
LOCATIONS

The UKEN site is located on the Isle of
Portland between the South Wales and
Southampton industrial hubs and is an
opportune site for the South and South
West of England and the closest to
London and the South East.

The UK has three sizeable potential hydrogen
salt cavern storage areas governed by
underlying geology. They are attractively
located next to the UK main industrial hubs
that will provide some of the early demand
for hydrogen. Both the Hynet and East Coast
Cluster have access to salt cavern sites.

www.xodusgroup.com

TRACK #1 CLUSTER
HyNet Cluster supported by
Government incl.
CCUS, CO, capture,
hydrogen production
and hydrogen
Storage

East Coast
Cluster

Salt Fields
[ Track #1 Cluster

Potential Cluster
served by Isle of
Portland Storage

Portland hydrogen
hub within Southern
Super Cluster and
closest to London.

Figure 4: Storage Need and Storage
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A NEW H, STORAGE HUI IN PORTLAND et — -
TO ADDRESS THE “URRENT CRISIS AND
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Jurassic
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The UKEN energy Storage. . | _ o N “ v

5 e will provide increasing the UK
prOJect Is located Oﬂfth - __construction of 14 1.2 billion m? underground storage
A “~ new salt caverns capacity by around 70%
Isle of Portla ﬂd - (before any possible =
reopening of Rough
offshore storage).
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SECTION 4.2.
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INSPIRING CHANGE
FOR A RESPONSIBLE
ENERGY FUTURE

CONTACT DETAILS
www.xodusgroup.com

portland_hydrogen@xodusgroup.com
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