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Agenda
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Congress



5

Investment Tax Credit Status

The Investment Tax Credit provides federal tax credits for solar electricity generation assets; the 

Internal Revenue Service has determined that energy storage assets may also be eligible for the 

credit if they are charged by an attached solar generation asset at least 75% of the time. 

The ITC was scheduled to begin winding down in 2021 but was extended for two additional years in the 

Consolidated Appropriations Act of 2021: 

2021 2022 2023 2024 & On

Original schedule 22%
Commercial & Utility: 10%

Residential: 0%

New schedule 26% 26% 22%
Commercial & Utility: 10%

Residential: 0%
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ITC Impacts on Project Design

The ITC reduces the cost of storage assets when connected to solar generation, but it may also limit 

their functionality. There are economic and operational tradeoffs to both approaches. 

An illustrative, hypothetical example for two, four-hour batteries – one standalone and one hybrid:
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Standalone Storage
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Hybrid Storage
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Full suite of 

services available

Limited suite of 

services available

Without a charging constraint, the device provides a full 

suite of services for most of the day, prioritizing capacity 

during peak and ancillary services during off-peak hours

Nighttime recharge is the only time the device is limited

When only 25% of its charge may come from the grid, 

the device’s ability to provide ancillary services is limited

Interconnection (AC or DC coupled), increased ratio of 

solar to storage will affect the available services 
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BEST Act

The BEST Act was adopted as part of the Consolidated Appropriations Act of 2021 (starts on pg. 3462). 

It creates several new programs for the research, development, deployment, and recycling of energy 

storage technologies, with $1.05 billion in funding:

Directs DOE to create a new, strategic energy storage program designed to develop commercial energy 

storage technologies – including long-duration technologies – and establish cost targets;

Directs DOE to create an energy storage recycling R&D program; 

Directs DOE develop energy storage testing and demonstration facilities at the national labs;

Requires DOE to fund three demonstration projects, at least one of which must be long-duration; 

Establishes a pilot, competitive grant program available to states, tribes, schools, and utilities 

($71m per year through 2025)

Creates a joint DOE/DOD program to develop and deploy long-duration storage; and

Sets up an energy storage and microgrid grant & technical assistance program for rural electrical 

cooperatives and states

https://www.energy.gov/energy-storage-grand-challenge/downloads/2020-grid-energy-storage-technology-cost-and-performance
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Department of Energy
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Example DOE Programs

Through various offices and programs, DOE provides multiple funding streams for research and 

development of energy storage technologies: 

Energy Storage Program (Office of Electricity): Grid storage technology development, codes and standards 

development, economic evaluation, regulatory research, technical assistance, demonstration projects

Batteries, Charging, and Electric Vehicles Program (Vehicle Technologies Office): Mobile storage technology 

research & development

Joint Center for Energy Research (Office of Science): Materials research & development 

ReCell Center (Office of Energy Efficiency & Renewable Energy / Vehicle Technologies Office): Advanced 

battery recycling research & development

Duration Addition to ElectrictY Storage (DAYS) (ARPA-E): Long-duration storage technology development 

And many, many more…

https://www.energy.gov/oe/energy-storage
https://www.energy.gov/eere/vehicles/batteries-charging-and-electric-vehicles
https://www.jcesr.org/
https://recellcenter.org/
https://arpa-e.energy.gov/technologies/programs/days
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Energy Storage Grand Challenge

In January, the U.S. Department of Energy launched the Energy Storage Grand Challenge

DOE-wide effort to coordinate R&D efforts on energy storage through 2030

Vision: “To create and sustain global leadership on energy storage utilization and 

exports, with a secure domestic manufacturing supply chain that does not depend on 

foreign sources of critical materials.” 

Organized into five tracks:

Technology Development

Technology Transfer

Policy and Valuation

Manufacturing and Supply Chain

Workforce Development

DOE published several 

resources for the Grand 

Challenge in December 2020:

• Grand Challenge Road Map

• ES Market Report

• ES Technology Cost & 

Performance Assessment

https://www.energy.gov/energy-storage-grand-challenge/energy-storage-grand-challenge
https://www.energy.gov/energy-storage-grand-challenge/downloads/energy-storage-grand-challenge-roadmap
https://www.energy.gov/energy-storage-grand-challenge/downloads/energy-storage-market-report-2020
https://www.energy.gov/energy-storage-grand-challenge/downloads/2020-grid-energy-storage-technology-cost-and-performance


11

FERC
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FERC’s Responsibilities

The Federal Energy Regulatory Commission (FERC) has two primary areas of regulatory authority:

Market design and operations in the deregulated 

market footprints (minus ERCOT).

Transmission system planning, operations, and 

ratemaking in all regions with interstate transmission 
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Order 841

In February 2018, FERC issued Order 841 to “remove barriers to the participation of electric storage 

resources in the capacity, energy, and ancillary service markets operated by Regional Transmission 

Organizations (RTO) and Independent System Operators (ISO).” 

Filings must meet seven criteria:

Create a participation model;

Make storage eligible to participate in all applicable markets;

Account for the physical and operational characteristics of storage resources; 

Allow storage owners to self-manage their state of charge;

Establish a minimum size requirement no greater than 100 kW; 

Accurately meter and charge storage devices when charging (wholesale rates, no transmission charges when 

directed to charge by ISO); and

Have an effective date within one year of FERC acceptance unless more time is reasonably necessary. 

https://www.ferc.gov/sites/default/files/2020-12/Order-No-841.pdf


14

FERC Order 841: PJM

Docket ER19-469: Approved Oct. 2019, Effective Dec. 2019

PJM made two compliance filings; an initial foundational filing to implement new definitions, and a tariff filing to 

incorporate those definitions into market products. PJM identified three operating modes for storage: charging, 

discharging, and continuous. 

FERC accepted the filing, but required an additional compliance filing to define the three operating modes in the tariff, 

to better account for storage’s operational characteristics, to clarify that storage will not pay transmission charges 

when charging at PJM’s direction, and to better explain its metering and accounting practices for storage. PJM made 

its additional compliance filing Dec. 16, 2019. 

PJM’s filings indicated that it would determine the capacity value of resources based on 10 hours of 

continuous operation. Several entities protested the requirement, saying it is unduly discriminatory to energy 

storage. While outside the scope of 841, FERC initiated a separate investigation into the practice (Docket 

EL19-100). 

PJM submitted an alternate proposal in Docket ER21-278-000 on Oct. 30, 2020, which would alternatively use an 

effective load carrying capability (ELCC) calculation for determining the capacity value of storage resources, with 

different resource subclasses based on duration (4, 6, 8, and 10 hours). 

FERC requested additional information and the filing is still pending. 
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FERC Order 2222

FERC issued Order 2222 on Sept. 17, 2020 to build on Order 841 by requiring regional market operators 

to allow distributed energy resources to participate in markets on an aggregated basis. 

FERC identified several goals in enacting the policy:

Improve the representation of DERs in load and capacity forecasts and reduce the risk of over procurement

Allow DERs to respond to locational price signals in a way that large-scale resources cannot

Meet near-term generation and transmission needs more quickly and cost effectively

Regional markets have until Aug. 30, 2021 to submit compliance filings, which must meet the following general 

conditions:

Identify DER aggregators as eligible market participants and establish a threshold for participating 

aggregations that is no larger than 100 kW;

Address locational requirements for DER aggregations; and

Coordinate with relevant retail regulators.

https://www.ferc.gov/sites/default/files/2020-09/E-1_0.pdf
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FERC Order 845

Order 845 (April 2018): Large generator interconnection agreements

Establishes the standard practices that utilities and market operators follow when connecting large (>20 MW) 

generation resources to the grid

Defines storage as a “generating resource” for interconnection purposes and allows facilities to interconnect 

at less than their nameplate capacity

Generating resources can add storage without increasing their interconnection requirement (i.e. a 20-MW generator 

could add 5 MW of storage and still interconnect at 20 MW or less; previously would have had to interconnect at 25 

MW)

Saves time and money on interconnection studies; more efficient use of transmission system

Ramifications for utilities and state regulators:

If an existing generator wants to add storage, is an additional interconnection study necessary?

Fairness issues – should existing generators be able to “jump the queue” to install storage?

https://www.ferc.gov/sites/default/files/2020-06/Order-845.pdf
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Storage as Transmission – Policy Background

Energy Policy Act of 2005

Defines energy storage as an “advanced transmission technology,” which “increases the capacity, 

efficiency, or reliability of an existing or new transmission facility”

FERC Order 1000 (2011)

Requires coordinated, regional 

transmission planning; 

establishes cost allocation

Non-transmission alternatives 

must be considered (tech neutral)

FERC Order 890 (2007)

Transmission owners must 

conduct transparent transmission 

planning processes

Demand response a viable 

transmission alternative

FERC

https://www.ferc.gov/sites/default/files/2020-06/OrderNo.1000-A.pdf
https://www.ferc.gov/sites/default/files/2020-05/890.pdf
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FERC Policy Statement on Dual-Use Storage 
(2017)

Prompted by two notable proceedings involving pumped storage hydro (PSH) facilities 

Nevada Hydro (2008): FERC rejects developer’s petition to build a PSH project and require CAISO to 

assume operational control and operate it as a transmission asset; bid in market at $0

Western Grid (2010): FERC approves developer’s petition to build a PSH project that will be operated 

as a transmission asset at CAISO’s direction, no market bids

Policy Statement: Storage can be a dual-use (market and transmission) asset, subject to three 

clarifying principles:

Avoid double recovery of costs 

Minimize adverse impacts on markets

ISO/RTO independence must not be compromised

A policy statement is a nonbinding document; no action required

The California Independent System Operator (CAISO) and Midcontinent Independent System Operator 

(MISO) are the only entities to initiate a direct response to the statement
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Key Principle: Thermal Limits

Because the metals used in transmission lines are not perfect conductors, they heat up as electrical 

current moves through them

This is why there are line losses associated with transmission

As lines heat up, they expand and begin to sag

Because of this phenomenon, the operational limits of transmission lines are set as a function of heat 

(not necessarily electric load)

Energy storage is a potential alternative for alleviating thermal overloading on transmission lines

By siting storage or generation resources within load centers, less energy needs to be delivered over 

the transmission system 

Where feasible, this approach can extend the life of existing assets and defer or displace the need for 

new transmission infrastructure
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Key Principle: Transmission System Utilization

Key principle: Even on fully contracted, heavily utilized transmission lines, there is unused capacity 

most of the time.  

WECC, 2019 State of the Interconnection, https://www.wecc.org/epubs/StateOfTheInterconnection. 

These numbers mean that regionwide, 

for 93.8 percent of the time in 2018, 

less than 75 percent of the average 

transmission line’s capacity was being 

used.

Conversely, the average line exceeded 

90 percent of its rated capacity just 1.3 

percent of the time. 

Implication: If deployed as 

transmission, energy storage would 

likely have significant opportunities to 

provide other grid services outside of 

peak periods.  

https://www.wecc.org/epubs/StateOfTheInterconnection


Practical Example: Oakland Clean Energy Initiative

California Energy Commission

The Jack London Power Plant (“Oakland Power 

Plant” in the map) is a 165 MW, jet fuel-powered 

combustion turbine

Identified for retirement in 2017, but local 

transmission system would exceed thermal 

limits to serve Oakland loads without the plant

Alternatives: transmission system upgrades, 

new local generation (up to 45 MW)

Transmission system owner Pacific Gas & Electric worked with local community choice aggregator East Bay 

Community Energy to procure clean energy resources to meet the local generation need 

Energy storage selected as the least-cost alternative in CAISO’s 2017-2018 Transmission Planning Process

PG&E selected two energy storage projects totaling 43.25 MW/173 MWH; proposed projects to the California 

Public Utilities Commission in April 2020; EBCE procuring additional BTM resources



22

Additional Resources

PNNL Energy Storage 

(energystorage.pnnl.gov)

Sandia National Laboratories 

(www.sandia.gov/ess/)

DOE Global Energy Storage 

Database

(www.energystorageexchange.org)

Energy Storage Association 

(www.energystorage.org)

https://energystorage.pnnl.gov/
http://www.sandia.gov/ess/
http://www.energystorageexchange.org/
http://www.energystorage.org/


Thank you
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