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By analyzing literature and various industry sources, Cole et a. (2016) derive cost projections for utility-scale
stationary LIB energy storage to forecast the split of U.S. energy generation capacity and the deployment of
battery storage capacity until 2050. 96 In a scenario-based approach, three trajectories for LIB battery pack
cost are ...

The U.S. Department of Energy"s (DOE) Energy Storage Grand Challenge is a comprehensive program that
seeks to accelerate the development, commercialization, and utilization of next-generation energy storage
technologies. In support of this challenge, PNNL is applying its rich history of battery research and
development to provide DOE and industry with aguideto ...

Figure ES-2 shows the overall capital cost for a4-hour battery system based on those projections, with storage
costs of $144/kWh, $208/kWh, and $293/kWh in 2030 and $88/kWh, $156/kWh, ...

Projects delayed due to higher-than-expected storage costs are finally coming online in California and the
Southwest. Market reforms in Chile"s capacity market could pave the way for larger energy storage additions
in Latin America's nascent energy storage market. We added 9% of energy storage capacity (in GW terms) by
2030 globally asa....

The U.S. Department of Energy"s Office of Scientific and Technical ... The projections are developed from an
analysis of over 25 publications that consider utility-scale storage costs. The suite of publications
demonstrates varied cost reduction for battery storage over time. ... Figure ES-2 shows the overall capital cost
for a4-hour battery ...

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

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
laboratory provided the analysis in its "Cost Projections for Utility-Scale Battery Storage: 2023 Update”,
which forecasts how BESS ...

U.S. Department of Energy National Renewable Energy Laboratory"s Hybrid Energy Systems: Opportunities
for Coordinated Research; Battery Storage. U.S. Energy Information Administration: Battery Storage in the
United States. An Update on Market Trends, National Renewable Energy Lab: Cost Projections for
Utility-Scale Battery Storage

D. Feldman, et a., "U.S. Solar PV System and Energy Storage Cost Benchmark," NREL/TP-6A20-77324
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(2021). Each tracker has a horizontal axis of rotation with a north-south orientation, providing east-to-west
tracking of modules mounted to occupy a single geometric plane. Trackers are spaced to avoid excessive
inter-row shading.

The projections are developed from an analysis of recent publications that consider utility-scale storage costs.
The suite of publications demonstrates varied cost reductions for battery storage over time. Figure ES-1 shows
the low, mid, and high cost projections developed in this work (on a normalized basis) relative to the
published values.

The National Renewable Energy Laboratory”s (NREL"s) Storage Futures Study examined energy storage
costs broadly and the cost and performance of LIBs specifically ... 2025, 2030, and 2050 from the 14
projections reviewed. The lowest cost projections also extend through 2050, allowing the lowest cost
projection to be used for 2050.

The suite of publications demonstrates wide variation in projected cost reductions for battery storage over
time. We use the recent publications to create low, mid, and high cost projections. Projected storage costs are
$245/kWh, $326/kWh, and $403/kWh in 2030 and $159/kWh, $226/kWh, and $348/kWh in 2050.

Cost projections for power (left) and energy (right) components of lithium-ion systems..... 9 Figure 6. Cost
reduction projections (relative to 2018) used in this study versus published vehicle battery ... storage cost
projection from Cole et a. (2016) (dashed lines)..... 17 List of Tables Table 1. List of publications used in this
study to ...

Projected Utility-Scale BESS Costs: Future cost projections for utility-scale BESSs are based on a synthesis of
cost projections for 4-hour-duration systems as described by (Cole and Karmakar, 2023).

comprising a technology; 3) provide cost ranges and estimates for storage cost projections in 2030; and 4)
develop an online website to make energy storage cost and performance data easily accessible and updatable

for the stakeholder community. This...

Three projections for 2022 to 2050 are developed for scenario modeling based on this literature. In al three
scenarios of the scenarios described below, costs of battery storage are anticipated ...

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

We use the recent publications to create low, mid, and high cost projections. Projected storage costs are
$245/kWh, $326/kWh, and $403/kWh in 2030 and $159/kWh, $226/kWh, and ...

Therefore, the battery cost and performance projections in the 2023 ATB are based on the same literature
review as that done for utility-scale and commercial battery cost projections. battery cost and performance
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projections in the 2023 ATB are based on a literature review of 14 sources published in 2021 or 2022, as
described by Coleand ...

for storage cost projections in 2030; and 4) develop an online website to make energy storage cost and
performance data easily accessible and updatable for the stakeholder community. This research effort will
periodically update tracked performance metrics and cost estimates as the storage industry

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

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 cost reductions for battery storage over
time. We use the recent publications to create low, mid, and high cost projections.

3,000 MW of Energy Storage by 2030, further increased to 6,000 MW of Energy Storage by 2030 by
Governor Kathy Hochul; Energy storage will play a crucia role in meeting our State's ambitious goals.
Storage will help to integrate clean energy into the grid, reduce costs associated with meeting peak electric
demands, and increase efficiency.

Energy Storage Grand Challenge Energy Storage Market Report 2020 December 2020 . ... Figure 3. Global
annua stationary-source projections by sector ..... 8 Figure 4. Global projected grid-related annual
deployments by region (2015-2030) ..... 9 Figure . Global projected grid ... Cost and technology trends for
lithium-based EV batteries 19

Cost Projections for Redox Energy Storage Systems Final Report April 30, 1979-September30, 1979 Kenneth
Michaels and Gene Hall United Technologies Corporation Governors Highway South Windsor, Connecticut
06074 February 1980 Prepared for ...

The objective of this report is to compare costs and performance parameters of different energy storage
technologies. Furthermore, forecasts of cost and performance parameters across each of these technologies are
made. This report compares the cost and performance of the following energy storage technologies: o
lithium-ion (Li-ion) batteries

This report covers the following energy storage technologies: lithium-ion batteries, lead-acid batteries,
pumped-storage hydropower, compressed-air energy storage, redox flow batteries, ...

Electrical energy storage could play a pivotal role in future low-carbon electricity systems, balancing
inflexible or intermittent supply with demand. Cost projections are important for ...

The majority of the growth is due to forklifts (8% CAGR). UPS and data centers show moderate growth (4%
CAGR) and telecom backup battery demand shows the lowest growth level (2% CAGR) through 2030. Figure
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8. Projected global industrial energy storage deployments by application

This study shows that battery electricity storage systems offer enormous deployment and cost-reduction
potential. By 2030, total installed costs could fall between 50% and 60% (and battery cell costs by even more),
driven by ...

The NREL Storage Futures Study has examined energy storage costs broadly and specifically the cost and
performance of lithium-ion batteries (LIBs) (Augustine and Blair, 2021). ... 2021) and the Bloomberg New
Energy Finance (BNEF) cost projections for utility-scale BESS (Bloomberg New Energy Finance (BNEF),
2019b) (Frith, 2020). The Coleet al ...

Using the detailed NREL cost models for L1B, we develop base year costs for a 60-MW BESS with storage
durations of 2, 4, 6, 8, and 10 hours, shown in terms of energy capacity ($/kWh) and power capacity ($/kW) in
Figuresland 2, ...

pertaining to India's energy storage landscape, developments, policies, and cost projections to better
understand Indid’s trajectories as it relates to developing energy storage. Assessing the Energy Storage
Requirement The "Report on Optimal Generation Capacity Mix f or 2029-30" by the Central Electricity

Foundational to these efforts is the need to fully understand the current cost structure of energy storage
technologies and identify the research and development opportunities that can impact further cost reductions.

The second edition of the Cost and Performance Assessment continues ESGC"s efforts of providing a
standardized approach to ...

0 There exist a number of cost comparison sources for energy storage technologies For example, work
performed for Pacific Northwest National Laboratory provides cost and performance characteristics for
severa different battery energy storage (BES) technologies (Mongird et a. 2019). o0 Recommendations:
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