pos
t"a'-::.,;:.- SOLAR rro.

ENERGY STORAGE COST DECLINE CURVE

=4
o TAX FREE

(I

=

L L=
o TAXFREE

&

s
L =]

ol TAXFREE

Ll L=
ol TAX FREE
[EI

P-4

L L=

ol TAXFREE

(C) 2025 PV Storage Systems

Why do we need low-cost energy storage? To balance intermittent energy
sources and electrify our transport systems,we also need low-cost energy
storage. Lithium-ion batteries,the most commonly used,have seen
impressive price reductions. Since 1991,prices have fallen by around
97%,with an average decrease of 19% for every doubling of capacity.

Will storage costs decrease by 2025? The projections show a wide range
of storage costs,both in terms of current costs as well as future costs.
Although the range in projections is considerable,all projections do show a
decline in capital costs,with cost reductions by 2025 of 10-52%.

What will be the cheapest energy storage technology in 2030? By
2030,the average LCOS of li-ion BESSwill reach below RMB
0.2/kWh,close to or even lower than that of hydro pump,becoming the
cheapest energy storage technology. Database contains the global
lithium-ion battery market supply and demand analysis,focusing on the cell
segment in the ESS sector.

Will US energy storage growth slow down in 2026? That means costs in
2026 would return back to 2024 levels which could slow down the growth
in US energy storage deployments, but the analyst says that even so,
BNEF anticipates that the momentum of the country???s energy storage
industry and growth in deployments would remain strong.

How can we transition to a low-carbon energy system? To transition
towards a low-carbon energy system,we need low-cost energy storage.
Battery costs have been falling quickly,with the price of batteries declining
by 97% in the last three decades. This,along with large reductions in the
cost of renewable technologies such as solar and wind,has made them
cost-competitive with fossil fuels.
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How much does lithium ion battery energy storage cost? Statistics show
the cost of lithium-ion battery energy storage systems (li-ion BESS)
reduced by around 80% over the recent decade. As of early 2024,the
levelized cost of storage (LCOS) of li-ion BESS declined to RMB
0.3-0.4/kWh,even close to RMB 0.2/kWh for some li-ion BESS projects.

Based on the average battery cost of $140/kWh seen in 2023 along with
associated taxes/duties and cost of the balance of plant, the capital cost is
expected to be in the range of ???

The US National Renewable Energy Laboratory (NREL) has updated its
long-term lithium-ion battery energy storage system (BESS) costs through
to 2050, with costs potentially halving over this decade. The national ???

Now, as reported by CnEVPost, large EV battery buyers are acquiring
cells at 0.4 RMB/Wh, representing a price decline of 50%to 56%.
Leapmotor's CEO, Cao LI, expects further reductions, with prices
potentially ??7?

The energy storage market is characterised by significant variability in
pricing, largely influenced by the type of technology and the duration of

storage. We highlight that lithium-ion batteries maintain the lowest LCOS
for ??2?

Couple these cost declines with density gains of 7 percent for every
deployment doubling and batteries are the fastest-improving clean energy
technology. Exhibit 2: Battery cost and energy density
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Study shows that long-duration energy storage technologies are now
mature enough to understand costs as deployment gets under way. New
York/San Francisco, May 30, 2024 ??? Long-duration energy storage, or
LDES, ???
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-_-,i‘a Declining costs for battery storage have led to early deployments to serve
L peak energy demand, and providing peaking capacity could be a
significant U.S. market for energy storage in the near future. Whether
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The NREL study states that additional parameters besides capital costs
are essential to fully specify the cost and performance of a BESS for
capacity expansion modelling tools.. Further, the cost projections
developed in ??7?

2. Battery costs keep falling while quality rises. As volumes increased,

.y ﬂ/\ battery costs plummeted and energy density ??? a key metric of a

§ 1 battery's quality ??? rose steadily. Over the past 30 years, battery costs
=

; \ ??7?
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These increases suggest that previously reported improvement rates
might underestimate the rate of lithium-ion technologies" change.
Moreover, our improvement rate estimates suggest the ???

The projection with the smallest relative cost decline after 2030 showed
| —— battery cost reductions of 5.8% from 2030 to 2050. and are not based on
el learning curves or deployment projections. Michael Woodhouse, Paul
e Basore, and ??27?
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Around the beginning of this year, BloombergNEF (BNEF) released its
annual Battery Storage System Cost Survey, which found that global
average turnkey energy storage system prices had fallen 40% from 2023
numbers to ???

DISCUSSION POINTS ??? Cost reductions are no longer the single most
significant challenge for PV technology???addressing grid integration

challenges and increasing grid flexibility are now also critical to solar's
future. ?2?? 2?72

BloombergNEF's annual battery price survey finds a 14% drop from 2022
to 2023. New York, November 27, 2023 ??? Following unprecedented

price increases in 2022, battery prices are falling again this year. The price
of ??7?

(e.g. 70-80% in some cases), the need for long-term energy storage
becomes crucial to smooth supply fluctuations over days, weeks or
months. Along with high system flexibility, this calls for ???

To transition towards low-carbon energy systems, we need low-cost
energy storage. Battery costs have been falling quickly. To reduce global

greenhouse gas emissions we need to shift towards a low-carbon energy
???

This inverse behavior is observed for all energy storage technologies and
highlights the importance of distinguishing the two types of battery
capacity when discussing the cost of energy storage. Figure 1. 2021 U.S.
utility-scale LIB ??7?
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