What are base year costs for utility-scé

Base year costs for utility=Sca bat
modelusing the data and methodology:

BESS model accounts for major corhp' its,i
(BOS) needed for the installation.

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

o

The power and energy costs can be usedto determine the costs”for_‘!,

What is a good round-trip efficiency for battery storage?

The round-trip efficiency is chosen to be 85%,which is well aligned with published values. 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.

Do projected cost reductions for battery storage vary over time?
The suite of publications demonstrates wide variationin projected cost reductions for battery storage over
time. Figure ES-1 shows the suite of projected cost reductions (on a normalized basis) collected from the

literature (shown in gray) as well as the low,mid,and high cost projections developed in this work (shown in
black).
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While the 2019 LCOE benchmark for lithium-ion
battery storage hit US$187 per megawatt-hour
(MWh) already threatening coal and gas and
representing a fall of 76% since 2012, by the first
quarter of this year, the figure had dropped even
further and now stands at US$150 per

WORKING PRINCIPLE

megawatt-hour for battery storage with four hours"
discharge duration

This year Bloomberg New Energy Finance [4]
reported that a 100 MW project (which would entail
a 400-megawatt-hour (MWh) battery installation)
could cost around $169 million (A$220 million).
When considering the price of the batteries, one
must also include the costs of shipping, installation,
and associated necessary hardware.

BEERREASE
Intelligent energy storage systen

Units using capacity above represent kW AC.. 2023

ATB data for utility-scale solar photovoltaics (PV)

are shown above, with a Base Year of 2021. The
Q 0 Base Year estimates rely on modeled capital
expenditures (CAPEX) and operation and
maintenance (O& M) cost estimates benchmarked
with industry and historical data.Capacity factor is
estimated for 10 resource ???

System Layout
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Business intelligence company Rystad Energy has
-
‘rw i 5 i — G said that almost 4 GW of utility-scale battery energy
[ ” ‘ ”'““m ~ : storage systems (BESS) entered construction in the
~
— - v (4

. first nine months of 2024. That equals the

Special Report on Battery Storage 4 1.2 Key
findings ??7? Battery storage capacity grew from
about 500 MW in 2020 to 11,200 MW in June 2024
in the CAISO balancing area. Over half of this

capacity is physically paired with solar or wind
generation,

Table 1 summarizes updated cost estimates for
generic utility???scale generating technologies,
including four powered by coal, six by natural gas,
three by solar energy, and one each by wind,
biomass, uranium, and battery storage. EIA does
not model all of these generating plant types, but
included them in the
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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

High cost: Utility scale battery storage systems still
have a high total cost of ownership (TCO A
projected decrease in price is expected, with an
estimated reduction to $143 per kilowatt-hour (kWh)
by 2030 and a further decline to $87 per kWh by
2050. One example is California's 300 MW/1,200

oM Taxrree T N =1
ENERGY STORAGE SYSTEM

g MWh Moss Landing Energy Storage Facility

e
4 UTILITY SCALE BATTERY ENERGY STORAGE
[ SYSTEM (BESS) BESS DESIGN IEC - 4.0 MWH

[l

Reference Architecture for power distribution and
conversion ??? and energy and assets monitoring

l i SYSTEM DESIGN This documentation provides a

?7?7? for a utility-scale battery energy storage system
(BESS). Itis intended to be used together with
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X T1 - Cost Projections for Utility-Scale Battery
(‘ Storage: 2023 Update. AU - Cole, Wesley. AU -

1l 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.

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 ???

M racenee E = Megawatt Solar Solutions is a Solar Panel

ENERGY STORAGE SYSTEM . . . . .
Installation Experts in Brunei who provide top-tier
Residential, & Commercial Solutions. and
Utility-scale Solar Solutions. View Products &
Services Our Recent Projects. See More Projects
Jalan Mumong, Belait ??? 6.3kWp with 19.2kWh of
LiFePO4 Battery Storage. Off-Grid Solar; Upgrading

the
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LTSI T T 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). ???

oM Taxrree T N =1
ENERGY STORAGE SYSTEM

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 ??7?

A typical utility-scale battery storage system, on the
other hand, is rated in megawatts and hours of
duration, such as Tesla's Mira Loma Battery
Storage Facility, which has a rated capacity of 20
megawatts and a 4-hour duration (meaning it can
store 80 megawatt-hours of usable electricity).
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Figure 2 Projected Utility Scale Battery Storage
Capital Prices [2]Figure 2 Utility-scale Battery
Energy Storage Systems (BESSs) are no longer
"fringe" technologies as (MW) x charge duration x
365 x 1000 and Finally, operating costs are
assumed at 2% of capital costs per year. The LCOE
(or LCOS) for the first year can be calculated

JB Batttery Offer Custom Lithium lon Battery Pack
For Household Energy Storage System,Outdoor
Micro Emergency Energy Storage
System,Emergency power supply,Pure Electric
Low-speed Vehicle,Communication Backup Power
Supply And Portable Power Station

Grid-scale battery costs can be measured in $/kW
or $/kWh terms. Thinking in kW terms is more
helpful for modelling grid resiliency. A good rule of
thumb is that grid-scale lithium ion batteries will
have 4-hours of ???
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, the National 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.

Storage Capacity 1 MW / 4 MWh 1 MW / 4 MWh
Capital Cost Rs 8 Cr/MW Rs 12 Cr/MW Life (years)
30 30 Days of operation per year 365 365 Levelized
Cost of Storage Rs/kWh 9.5 14.9 Construction time
3-4 years 8-10 years Land requirement ~2-5
Acres/MW (Assuming ~300 m net head) Battery
Storage Co-located with Solar Stand-alone 1 MW /
4 MWh 1 MW / 4 MWh

To better understand BESS costs, it's useful to look
at the cost per kilowatt-hour (kwWh) stored. As of
recent data, the average cost of a BESS is
approximately $400-$600 per kWh. Here's a simple
breakdown: Battery Cost per kWh: $300 - $400;
BoS Cost per kWh: $50 - $150; Installation Cost per
kWh: $50 - $100; O& M Cost per kwWh (over 10
years
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power purchase agreement (PPA) prices, and
wholesale market value among the fleet of -scale
utility photovoltaic (PV) and hybrid PV+Storage
plants in the United States (where "utility-scale" is
defined as any ground-mounted plant larger than 5
MW AC). This executive summary highlights select
key trends from the

Estimating the Storage Cost In "Estimating the Cost
of Grid Scale Lithium -lon Battery Storage in India "
By Lawrence Berkeley National Laboratory (LBNL
2020) the study estimates costs for utility-scale
lithium-ion battery systems through 2030 in India
based on recent U.S. power -purchase agreement
(PPA)

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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Future Years: In the 2022 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 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 ??7?

Grid-scale battery costs can be measured in $/kW
or $/kWh terms. Thinking in kW terms is more
helpful for modelling grid resiliency. A good rule of
thumb is that grid-scale lithium ion batteries will
have 4-hours of storage duration, as this minimizes
per kW costs and maximizes the revenue potential
from power price arbitrage.

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 ???
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?7?7? Utility-scale battery energy storage system
(BESS) as per the example below. 8 UTILIT
SCALE BATTER ENERG STORAGE SYSTEM
(BESS) BESS DESIGN IEC - 4.0 MWH SYSTEM
DESIGN Table 1. 2 MW battery system data DC
rated voltage 1000 V ??7?

W2rtsil? 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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