2023, this report also explores n
deployment, technology, capital and ope ratin
costs, capacity factors, the levelized cost of
energy (LCOE), power Jreel
prices s

o
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The representative technology chosen to figure out

]/!E solar-plus-storage cost would be a DC-coupled
il F

HE system pairing single-axis utility-scale solar PV
M‘-ff (130MWdc) with four-hour duration lithium-ion

battery energy storage ???

W?rtsil? Energy will add 240 MW/1,030 MWh in the
second stage of Origin Energy's Eraring Power
Station battery facility, increasing total capacity to
700 MW/2,103 MWh. The company was also
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Applying Levelized Cost of Storage Methodology to
Utility-Scale Second-Life Lithium-lon Battery Energy
Storage Systems 5. Report Date July 2021 6.
Performing Organization Code N/A 7. Author(s) [34]
finds a positive net present value for utility-scale
second-life battery storage under favorable
conditions. Mathews et al. [35] builds upon

According to a recent report from the U.S. Energy
Information Administration (EIA), utility-scale battery
storage capacity is quickly growing, with capacity
reaching 20.7 gigawatts by July 2024 and 21.4
gigawatts as of ???

Base year costs for utility-scale battery energy
storage systems (BESS) are based on a bottom-up
cost model using the data and methodology for
utility-scale BESS in (Ramasamy et al., 2022). The
bottom-up BESS model accounts for ???
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MARTINIQUE UTILITY SCALE SOLAR
BATTERY COST

Utility-scale PV's levelized cost of energy (LCOE)
increased slightly to $46/MWh prior to the
PV+battery hybrid projects are becoming
increasingly common, particularly in markets with a
higher share of solar generation. In 2023, 52
PV+battery hybrid plants totaling 5.3 GW AC

N

The national laboratory provided the analysis in its
"Cost Projections for Utility-Scale Battery Storage:
T _uﬂ_,- 2023 Update", which forecasts how BESS capex
costs are to change from 2022 to 2050. The report
is based on collated data and projections from
o e numerous other publications, and uses the example

S
.-'i'-;" ‘7;

of a four-hour lithium-ion BESS.

The size and functionality of utility-scale battery
storage depend upon a couple of primary factors,
including the location of the battery on the grid and
the mechanism or chemistry used to store
electricity. The most common grid-scale battery
solutions today are rated to provide either 2, 4, or 6
hours of electricity at their rated capacity.
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The long-term lithium-ion battery energy storage
B ) system (BESS) costs could halve over this decade,
as per the "Cost Projections for Utility-Scale Battery
Storage: 2023 Update" report by US National
Renewable Energy ???

Stationary battery storage's energy capacity growth,
2017-2030 Battery storage technology. Currently,
utility-scale stationary batteries dominate global
energy storage. But by 2030, small-scale battery

storage is expected to ???

-“*vﬁ«:‘sL,,%

Our grid-scale batteries and software controls store
and dispatch this energy, creating a more stable
and sustainable grid. Inquire about utility energy
products. It ships ready to install with fully
integrated battery modules, inverters and thermal

systems. Learn More Order Now. 10x Faster
installation with factory-integrated hardware
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The US" installed base of utility-scale battery energy
storage systems (BESS) increased by 80% in 2022,
as the industry had a record-breaking year.
According to new figures published by the American
Clean Power Association (ACP) national trade
group, 4GW/12GWh of new BESS was

i

e
m
i o]
i 3
3
|

— commissioned, while the US" total utility-scale wind,
™ TT_ y

| solar and
e

also saw "record-breaking" financial commitments
into new utility-scale energy storage projects. "27
battery projects are under construction, up from 19
at the end of 2022," CEC chief executive officer
Kane Thornton said. This represents 5GW/11GWh
of storage capacity, the report said ??? up from
1.4GW/2GWh of capacity in 2022.

CAPEX assumptions for utility -scale
PV-plus-battery are based on new bottom-up cost
modeling and market data from (Ramasamy et al.
2023). battery storage. Costs for utility -scale
battery energy storage systems (BESS) are based
on a bottom-up cost model using the data and
methodology for utility -scale BESS in (Ramasamy
et al. 2023
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Battery rack Battery rack Battery rack 6 UTILITY
SCALE BATTERY ENERGY STORAGE SYSTEM
(BESS) BESS DESIGN IEC - 4.0 MWH SYSTEM
DESIGN Battery storage systems are emerging as
one of the potential solutions to increase power
system flexibility in the presence of variable energy
resources, such as solar and wind, due to their

Therefore, the battery cost and performance
projections in the 2024 ATB are based on the same
literature review as that done for the utility-scale and
residential battery cost projections: Battery cost and
performance projections in the 2024 ATB are based
on a literature review of 14 sources published in
2021 or 2022, as described by Cole and

Air Cooling
Energy Storage System

The stakeholder who builds the BESS (e.g., a BESS
developer, a utility company, a municipality) will be
held responsible for decommissioning and
Recycling dominates battery EOL cost. 3% 69%
15% 12% 1%. BESS EOL Cost Breakdown
($59/kWh) Preparation. Battery module. Balance of
battery system and container. Balance of plant.
Post-site work
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BMS Wiring Diagram

A more environmentally friendly. The report identifies

= 5
maeEani. $09° battery storage costs as reducing uniformly from 7

: sk crores in 2021- 2022 to 4.3 crores in 2029- 2030 for
- a 4-hour battery system. The O& M cost is 2%. The
report also IDs two sensitivity scenarios of battery
cost projections in 2030 at $100/kWh and
$125/kWh.

In this work we describe the development of cost
and performance projections for utility-scale
lithium-ion battery systems, with a focus on 4-hour
duration systems. The projections are developed
from an analysis of recent publications that include
utility-scale storage costs. The suite of publications
demonstrates wide variation in projected

e , . According to a recent report from the U.S. Energy
Information Administration (EIA), utility-scale battery
storage capacity is quickly growing, with capacity
reaching 20.7 gigawatts by July 2024 and 21.4
gigawatts as of August 2024.. In 2010, the U.S. had
just 4 megawatts of battery storage capacity, and

European

- i* that number remained relatively unchanged until
L 299
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BTM battery with rooftop PV BTM battery with
rooftop PV retrofit Utility-scale batteries Note: GWh
= gigawatt-hour; PV = photovoltaic; BTM =
behind-the-meter Source: IRENA, 2017 Although
large-scale stationary battery storage currently
dominates deployment in terms of energy storage
capacity, deployment of small-

Exploratory Multicriteria Decision Analysis of
Utility???Scale Battery Storage Technologies for
Multiple Grid Services Based on Life???Cycle
Approaches Energy Technology
10.1002/ente.201901019

DISTRIBUTED PV
GENERATION + ESS

Note: Table above shows utility-scale solar as >1
MW AC (most of this report uses >5 MW ).
Percentages represent annual averages. Data is
based on an early EIA data for 2023, findings may
be revised with final data. You can explore this data
over time at Utility-Scale Utility-Scale
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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 ??7?

Several factors influence the overall cost of a 1 MW
battery storage system. These include: Battery
technology: The type of battery technology used in
the storage system plays a significant role in the
cost. Popular battery types include lithium-ion and
- | 4 = LiFePO4, with varying costs and performance

characteristics. System size and capacity: The

i Future Years: In the 2023 ATB, the FOM costs and

wwﬁl the VOM costs remain constant at the values listed

-3 above for all scenarios.. Capacity Factor. The cost
&

and performance of the battery systems are based
on an assumption of approximately one cycle per
day. Therefore, a 4-hour device has an expected
( ) el e capacity factor of 16.7% (4/24 = 0.167), and a
K e B ) :
Si=0= 2-hour device has an expected ??7?

— = e
- - ?‘?4 ';‘:w‘ e
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Today, hydropower provides about 6.2% of total
U.S. utility-scale electricity generation and 28.7% of
total U.S. utility-scale renewable electricity
generation. Meanwhile, pumped storage
hydropower is the largest contributor to U.S. energy
storage, representing 96% of utility-scale energy
storage capacity as of 2022.

T1 - Cost Projections for Utility-Scale Battery
Storage. AU - Cole, Wesley. AU - Frazier, Allister.
PY - 2019. Y1 - 2019. N2 - In this work we
document the development of cost and performance
projections for utility-scale lithium-ion battery
systems, with a focus on 4-hour duration systems.
The projections are developed from an analysis of
over

The observed difference in LCOE between
utility-scale PV-plus-battery and utility-scale PV
technologies (for a given year and resource bin) is
roughly in line with empirical power purchase
agreement price data for PV-plus-battery systems

with comparable battery sizes (Bolinger et al.,
2023). However, it is important to note there are
inherent
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