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Overview

Base year costs for utility-scale battery energy storage systems (BESSs) are
based on a bottom-up cost model using the data and methodology for utility-
scale BESS in (Ramasamy et al., 2023). The bottom-up BESS model accounts
for major components, including the LIB pack, the inverter, and the balance of
system (BOS) needed for the installation.

Base year costs for utility-scale battery energy storage systems (BESSs) are
based on a bottom-up cost model using the data and methodology for utility-
scale BESS in (Ramasamy et al., 2023). The bottom-up BESS model accounts
for major components, including the LIB pack, the inverter, and the balance of
system (BOS) needed for the installation.

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.
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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., 2021). The bottom-up BESS model accounts
for major components, including the LIB pack, inverter, and the balance of
system (BOS) needed for the installation.

PROJECT 1: SOUTH TARAWA SOLAR PV AND BATTERY STORAGE 2 10 Using
outputs of Phase 1 to scale up private sector led RE investments for grid-
connected solar and energy storage in South Tarawa and Kiritimati. 23.2MW of
solar PV via private financing Enable Kiribati to meet the 48.8% reduction in
GHG emissions Reduce fossil fuel consumption by 58%Are battery storage
costs based on long-term planning models?

Powered by European Solar and Energy Storage Solutions



%2 SOLAR cro Page 3/11

Battery storage costs have evolved rapidly over the past several years,
necessitating an update to storage cost projections used in long-term planning
models and other activities. This work documents the development of these
projections, which are based on recent publications of storage costs.

Can power and energy costs be used to determine utility-scale Bess costs?

The power and energy costs can be used to determine the costs for any
duration of utility-scale BESS. Definition: The bottom-up cost model
documented by (Ramasamy et al., 2022) contains detailed cost components
for battery-only systems costs (as well as batteries combined with
photovoltaics [PV]).

Why are battery costs expressed in $/kWh?

By expressing battery costs in $/kWh, we are deviating from other power
generation technologies such as combustion turbines or solar photovoltaic
plants where capital costs are usually expressed as $/kW. We use the units of
$/kWh because that is the most common way that battery system costs have
been expressed in published material to date.

Do longer duration batteries have a lower capital cost?
On a $/kWh basis, longer duration batteries have a lower capital cost, and on
a $/kW basis, shorter duration batteries have a lower capital cost. Figure 6

(left) also demonstrates why it is critical to cite the duration whenever
providing a capital cost in $/kWh or $/kW. Figure 6.
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Utility scale battery cost Kiribati

Cost Projections for Utility-
Scale Battery Storage: 2021
Update

Renewable Energy Laboratory (NREL) published
a set of cost projections for utility-scale lithium-
ion batteries (Cole et al. 2016). Those 2016
projections relied heavily on electric vehicle
battery projections because utility-scale battery
projections were largely unavailable for durations
longer than 30 minutes.

BESS Costs Analysis:
Understanding the True Costs
of Battery

Larger systems cost more, but they often provide
better value per kWh due to economies of scale.
For instance, utility-scale projects benefit from
bulk purchasing and reduced per-unit costs
compared to residential installations. Location
and Installation Complexity. Costs can vary
depending on where the system is installed.

OEM service Australia: 2023 a 'significant
Hot Colors: year' for utility-scale battery
ééga -~
i i ks ik i 2023 also saw "record-breaking" financial

commitments into new utility-scale energy
storage projects. "27 battery projects are under
ﬁ] @ 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.

LOGO Position: (Screen printing)
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Utility-Scale Battery Storage ,
Electricity , 2023 , ATB , NREL

Future Years: In the 2023 ATB, the FOM costs
and the VOM costs remain constant at the values
listed above for all scenarios.. Capacity Factor. /

The cost and performance of the battery systems AL Ay
are based on an assumption of approximately

one cycle per day. Therefore, a 4-hour device

has an expected capacity factor of 16.7% (4/24

= 0.167), and a 2-hour device has an expected

Cost Projections for Utility-
Scale Battery Storage: 2021
Update

Renewable Energy Laboratory (NREL) published

§§§§§ a set of cost projections for utility-scale lithium-
e ion batteries (Cole et al. 2016). Those 2016
r projections relied heavily on electric vehicle ...

Utility-scale battery energy
storage system (BESS)

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

Utility-Scale Battery Storage ,
Electricity , 2022 , ATB
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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., 2021).
The bottom-up BESS model accounts for major
components, including the LIB pack, inverter,
and the balance of system (BOS) needed for the
installation.

Cost Projections for Utility-
Scale Battery Storage: 2023
Update

T1 - Cost Projections for Utility-Scale Battery
Storage: 2023 Update. AU - Cole, Wesley. AU -
Karmakar, Akash. PY - 2023. Y1 - 2023. N2 - 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

Cost Projections for Utility-
Scale Battery Storage: 2023
Update

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

Cost Projections for Utility-
Scale Battery Storage

In this work we document the development of
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cost and performance projections for utility-scale
lithium-ion battery systems, with a focus on
4-hour duration systems. The projections are oy P,

developed from an analysis of over 25 [ ¥
publications that consider utility-scale storage = -
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Utility-Scale Solar, 2024
Edition , Energy Markets &
Policy

This webinar presents highlights from the newly
released "Utility-Scale Solar, (PV) and PV+battery

plants with capacities exceeding 5 MWAC. While

— focused on key developments in 2023, this

report also explores longer-term trends in
deployment, technology, capital and operating
costs, capacity factors, the levelized cost of solar
energy

SCALING UP RENEWABLE
ENERGY IN LOW INCOME ... |

PROJECT 1: SOUTH TARAWA SOLAR PV AND e
BATTERY STORAGE 2 10 Using outputs of Phase K
1 to scale up private sector led RE investments con T |
for grid-connected solar and energy storage in
South Tarawa and Kiritimati. 23.2MW of solar PV
via private financing Enable Kiribati to meet the ) '
48.8% reduction in GHG emissions Reduce fossil

fuel consumption by 58%

B>

BESS costs could fall 47% by
2030, says NREL

The US National Renewable Energy Laboratory
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(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 laboratory
provided the analysis in its 'Cost Projections for
Utility-Scale Battery Storage: 2023 Update',
which forecasts how BESS

Utility-Scale Battery Storage ,
Electricity , 2023 , ATB

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 major
components, including the LIB pack, the inverter,
and the balance of system (BOS) needed for the
installation.

BESS costs could fall 47% by
2030, says NREL

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 ...

Utility-Scale Battery Storage:
What You Need To Know

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
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solutions today are rated to provide either 2, 4,
or 6 hours of electricity at their rated capacity.

Utility-Scale Battery Storage ,
Electricity , 2023 , ATB

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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Utility-Scale PV-Plus-Battery ,
Electricity , 2024 , ATB, NREL

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

Capital Cost and Performance
Characteristics for Utility-Scale

Table 1 summarizes updated cost estimates for
reference case utility-scale generating
technologies specifically two powered by coal,
five by natural gas, three by solar energy and by
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wind, two by uranium, and one each by
hydroelectric, biomass, geothermal, and battery
storage.

Utility-Scale Battery Storage ,
Electricity , 2024 , ATB

Base year costs for utility-scale battery energy
storage systems (BESSs) are based on a bottom-
up cost model using the data and methodology
for utility-scale BESS in (Ramasamy et al., 2023).
The bottom-up BESS model accounts for major
components, including the LIB pack, the inverter,
and the balance of system (BOS) needed for the

installation.
«W TAX FREE B == Utilities
ENERGY STORAGE SYSTEM
Product Model — Our grid-scale batteries and software controls
bl = store and dispatch this energy, creating a more
fj:f“*““"ﬁ i I stable and sustainable grid. Inquire about utility
i ‘ﬁll‘ energy products. It ships ready to install with
Rtedmeyca”“y : fully integrated battery modules, inverters and
Battery Cooling Method thermal systems. Learn More Order Now. 10x
A A . . . .
Faster installation with factory-integrated

hardware

Applying Levelized Cost of
Storage Methodology to Utility

Applying Levelized Cost of Storage Methodology
to Utility-Scale Second-Life Lithium-lon Battery
Energy Storage Systems 5. Report Date July
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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

Solar

favorable conditions. Mathews et al. [35] builds ‘ ‘
upon
f f
e —
Utility-Scale Solar, 2024
Edition
= = | Note: Table above shows utility-scale solar as >1
- T = MW AC (most of this report uses >5 MW ).
x e Percentages represent annual averages. Data is
= = based on an early EIA data for 2023, findings
w - : may be revised with final data. You can explore
H this data over time at Utility-Scale Utility-Scale
Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://ssab-proiect.eu
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