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Market drivers for leveraging advanced load flexibility and 

battery programs 

Unprecedented growth 
in load - connected, 
app - based devices 

(e.g., smart 
thermostats)

Hundreds of GW in 
load growth and 

capacity shortfalls in 
most 2030 national 

scenarios 

Supply retirements 
and variability,
interconnection 
backlog, aging 

distribution 
infrastructure

Rate increases 
outpacing 

inflation; 1/6 of 
customers behind 

on energy bills

Increased 
aggregator activity; 

opening of 
DR markets to 

customers; utility 
program scale - up

Growth in app -
based DERs

Load growthCapacity and T&D 
constraints

Energy burden Policy & market 
shifts

© 2026 E Source. All rights reserved.

Drivers position load flexibility and batteries as a low cost and 
scalable resource to deliver capacity and grid services



Battery Market and 
Technology Update
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Annual US BTM ESS installation forecasts
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Better durability will improve incentive value for 
customers
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Rising lithium prices open door for emerging tech

As lithium prices rise, the increasing raw -material cost burden on lithium -ion 

batteries makes sodium -ion chemistries cost competitive.
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Safety concerns & permitting challenges help 
emerging chemistries gain traction 
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BTM ESS can directly support data -center load growth

Recently published: The evolving role of energy storage systems in AI data center load management

Non - AI workload: 1.5 MW swing
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Source: E Source, adapted from Google

https://member.esource.com/white-paper/evolving-role-energy-storage-systems-ai-data-center-load-management
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Battery Program 
Value Streams 
E Source Research : Malcolm Hansell
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Active battery storage pilots and programs in the US 
and Canada

https://www.esource.com/report/active-battery-storage-pilots-and-programs-us-and-canada
https://www.esource.com/report/active-battery-storage-pilots-and-programs-us-and-canada


Active battery storage pilots and programs in the US and Canada

https://www.esource.com/report/active-battery-storage-pilots-and-programs-us-and-canada


Battery catalog program design features

Active battery storage pilots and programs in the US and Canada

Program Sector Incentive type Mean incentive Event Season
Mean # 
events

Event 
length

Opt -out 
penalties

Dispatch 
strategy

Primary 
value 

stream

Enrolling 
existing 
battery 

owners?

All (n=61)
61% offer upfront, 18% 

offer performance
$294/kWh, $200/kW

Almost always 
summer

up to 60
2- 3 

hours on 
average

Sometimes Mixed
Peak 
Load 

Reduction
Often yes

C&I (n=16)
56% offer upfront, 

38% offer 
performance

$340/kWh, $200/kW*
Almost always 

summer
up to 60

2- 4 
hours on 
average

Dependent 
on shortfall

Direct load 
control, 

aggregator 
or DERMS

Peak 
Load 

Reduction
Mixed

https://www.esource.com/report/active-battery-storage-pilots-and-programs-us-and-canada


Active battery storage pilots and programs in the US and Canada

https://www.esource.com/report/active-battery-storage-pilots-and-programs-us-and-canada


E Source Residential Customer Insights Center

Familiarity with battery storage, all customers:

Stage of home battery storage system purchase:

https://customerinsights.esource.com/


What value streams are utilities using for battery 
storage programs?

BTM batteries can access more 
possible value streams than 
utility - scale assets, with the 
consequence of higher unit 
costs

Assigning value to energy storage systems at multiple points in an 
electrical grid -  Energy & Environmental Science (RSC Publishing)

https://www.esource.com/report/what-value-streams-are-utilities-using-battery-storage-programs
https://www.esource.com/report/what-value-streams-are-utilities-using-battery-storage-programs
https://pubs.rsc.org/en/content/articlelanding/2018/ee/c8ee00569a
https://pubs.rsc.org/en/content/articlelanding/2018/ee/c8ee00569a
https://pubs.rsc.org/en/content/articlelanding/2018/ee/c8ee00569a
https://pubs.rsc.org/en/content/articlelanding/2018/ee/c8ee00569a


Battery value stacks have a structured order, just like 
supply stacks

Future 

value

Utilities typically pick 1 -2 non -PLR services to 

target with a program
Ancillary/secondary services

Bulk Power services

Value stacking has limits, but other organizational 

benefits can be important too

Peak load reduction (PLR) is the core 

value of nearly all programs

Qualitative benefits

Successful battery programs are built for future needs, not 

just present economic value



Utility program value streams
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Transmission & distribution value

Locational value for congestion relief is 
explored by many organizations, but only 

some are starting to find success

Peak Load Reduction

Dominant value stream for all programs that 
provides the bulk of financial benefits.

Solar optimization

Reducing grid ramp up period for paired S+S 
systems, used by Rocky Mountain Power and 

Xcel Energy

Resilience

Customer resilience is a focus of most 
programs, but grid resilience is a feature of 

fewer, notably Green Mountain Power’s 
programs

Ancillary services

Power quality, black start support, and other 
ancillary services are emerging opportunities

Environmental benefits

Especially for S+S systems, some utilities 
have quantified greenhouse gas benefits from 

these programs. 



Diminishing returns on stacking tall…

• Most programs stack <4 value 

streams

• Logistical and technical constraints

• Some value streams conflict with 

others; you cannot achieve 100% of all 

possible benefits

65% of second 
value stream

20% of third 
value stream

100% of first 
value stream
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Tucson Electric 
Power
Bryan Jungers
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Tucson Electric Power
At Tucson Electric Power (TEP), we strive to be an exceptional energy provider that positively impacts the lives 

of our employees, customers, and the communities we serve

• 450,000 Customers in Pima County, AZ

• Residential: 407,000; Commercial: 40,574; Other: 1,870

• Historic system peak demand = 2.5 GW ( Aug. 2025 )

• Regulated by the Arizona Corporation Commission (ACC)

• 2,375 GWh in DSM portfolio savings from 2005 –  2025 

• Spotlight on TEP’s residential load flexibility (VPP) programs:

• Thermostats  (Smart Rewards ) –  >20,000 thermostats 

and 38 MW in 2025; launched in May 2023

• Batteries  (Energy Storage Rewards ) –  166 batteries and 

1.32 MW Max Load Shed; Launched August 2025

• Managed EVs –  false start in 2025; re - launching 2026

Source: TEP

https://www.tep.com/smart-rewards/
https://www.tep.com/energy-storage-rewards/


Our Battery Journey Began in 2017

Source: TEP’s Project RAIN w/ EPRI (2019)



Aligning to Corporate Strategy
Balancing Customer Demands with Grid Needs Over Time

Source: TEP



Reasons for deploying distributed storage programs

✓ Comply with FERC requirements
✓ Bid into (new) regional market 
✓ Streamline interconnections
✓ Enable flexible interconnections
✓ Address localized feeder issues
✓ Manage t - stat DR event 

snapback
✓ Alleviate distribution congestion
✓ Manage peak demand, solar
✓ Support electrification initiatives
✓ Meet utility load - growth goals
✓ Expand customer choiceSource: TEP’s Project RAIN w/ EPRI (2019)



Program Spotlight - Energy 
Storage Rewards

• Bring -your -own -device (BYOD) program open to all TEP Residential 

Customers with qualifying devices (Tesla, SolarEdge, Enphase) 

• Compensates customers for the average kW shared across all events 

in a season ($120/kW; summer and winter seasons)

• Call up to 100 winter and summer season events year -round (each 

event up to 4 hours in length, with day -ahead or day -of notification)

• Overarching Objectives:

➢  Enable load flexibility and support grid reliability

➢  Enhance customer engagement, value, and affordability

➢  Establish learnings for new P4P program design

• INSERT PHOTO (battery) 

Arizona’s First Pay -for -Performance (P4P) Battery Program

Source: TEP



© 2025 E Source. All rights reserved. 27

Shared -Ownership, Shared -
Benefit Microgrids for Extreme 
Heat Resilience

Source: TEP



Unlocking grid value streams for the first time

Current Theoretical

Our current power analysis shows 
microgrid will hurt system voltage 
on the feeder

Additional grid benefits could 
be quantified with new artificial 
intelligence tools

Black Start Support

Frequency Regulation

Peak Shaving

Synthetic Inertia
Congestion Relief

Energy Arbitrage

Voltage Support

Microgrid Cost ($3M CapEx )
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Xcel Energy
Kristin Gaspar
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© 2025 Xcel Energy 
Inc.

TEMPLATE NOTES 
(these will not appear in 
print or on slideshow)

An instructional version 
of this PowerPoint 
template is on Xcel 
Energy’s Brand Page. 

It contains detailed notes 
on things like best 
practices, tips and 
accessibility.

If you are a PowerPoint 
deck creator, it’s highly 
recommended that you 
familiarize yourself with 
the contents of that 
instructional file. 

Click on ‘New Slide’ in 
the toolbar to insert 
additional slides of 
various types.

DOCUMENT MARKER
Be sure to add the correct 
document marker for your 
audience (internal, confidential 
etc.) See slide 5 of the template 
instructions document for 
options. To insert, go to the 
Insert ribbon > Header Footer. 
Type the marker into the footer 
field and select “Apply to All.”

*

Distributed Storage 
Overview
Kristin Gaspar

Principal Strategy & Planning Consultant

Integrated System Planning

XCEL ENERGY

30



DOCUMENT MARKER
Be sure to add the correct 
document marker for your 
audience (internal, confidential 
etc.) See slide 5 of the template 
instructions document for 
options. To insert, go to the 
Insert ribbon > Header Footer. 
Type the marker into the footer 
field and select “Apply to All.”

*

Serving eight states

3.9  million electricity customers

2.2  million natural gas customers

2 GW  interconnected DER

125,000  DER installations

31

About Xcel Energy

Nationally recognized leader

• Wind energy

• Energy efficiency

• Carbon emissions reductions

• Innovative technology

• Storm restoration
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Xcel Energy’s Goal to be a net -zero Energy Provider by 2050

2030

2035

2050



Xcel Energy Grid Flexibility and Clean Energy Vision

Daily Demand 
Response via Rates

Integration of DERs into 
Distribution System Planning

Decarbonization

33



TEMPLATE NOTES 
(these will not appear in 
print or on slideshow)

Use the tab key to 
toggle between text 
style levels in the 
placeholders (click 
return between lines).

To go backward to a 
previous style level, hold 
the SHIFT key down 
while tabbing.

Enter the milestone 
headline, then Return 
and Tab 1x for the body 
copy style, or tab 2x 
for optional bullet 
style.

Add or remove 
milestones as needed.

DOCUMENT MARKER
Be sure to add the correct 
document marker for your 
audience (internal, confidential 
etc.) See slide 5 of the template 
instructions document for 
options. To insert, go to the 
Insert ribbon > Header Footer. 
Type the marker into the footer 
field and select “Apply to All.”

*

Xcel Energy BTM Energy Storage Journey

2017

Foundational & Interconnection

Battery Energy Storage 

Interconnection guidelines

2021

Pilot & Early DR Value

Residential Battery 

Demand Response 

Pilot

152 pilot batteries ->

2 MW DR potential

2023 –  FEB 2026

Scaling & Productization

Renewable Battery Connect 

launched requiring battery to 

be 100% charging by solar

~3,500  batteries ->

47 MW nameplate

34



Xcel Energy Battery Program Evolution

35

© 2026 Xcel Energy

Pilot

• $1,250 upfront payment

• Battery usage patters

• Customer interest and 
willingness

• OEM software capabilities

Program Operations

• $/kW upfront + $100/yr 
participation payment

• Battery ops and TOU rates

• Bulk grid support use 
cases

• Bill impact modeling

Near - Future VPP

• Pay - for -Performance 
compensation

• Use cases targeted at 
constrained feeder

• DERMS capabilities

From Insight   Operations   Virtual Power Plant  

Learn

Implement & Scale

Optimize & Monetize



DOCUMENT MARKER
Be sure to add the correct 
document marker for your 
audience (internal, confidential 
etc.) See slide 5 of the template 
instructions document for 
options. To insert, go to the 
Insert ribbon > Header Footer. 
Type the marker into the footer 
field and select “Apply to All.”

*

Overview of Xcel Grid Serving Distributed Storage/VPP Programs

36

Capacity*Connect 
(DCP –  MN)

Dispatchable Distributed 
Generation (DDG –  CO)

Aggregator Virtual Power 
Plant (AVPP –  CO) 

Renewable Battery 
Connect (CO) 

Primary Use 
Case

Bulk - System Capacity and 
Energy; Distribution 
Benefits for areas where 
dispatch overlaps

Distribution Load Relief
Bulk System Capacity: 
Distribution Benefits for 
areas where peaks overlap

Bulk System Capacity; 
Piloting locational dispatch

Asset Types
Front - of -Meter; 
battery storage

Front -of -Meter; 
renewable generation 
resource co - located with 
energy storage

Behind - the -Meter; 
Technology -neutral 

Behind - the -Meter;
BESS paired with solar PV

Asset Ownership Company -owned assets Third -party Third -party; Company Third -party

Asset Size Larger - scale (1 -3 MW)
Larger - scale 
(750 kW minimum injection 
capacity)

Minimum of 100 kW per 
aggregation

Residential

Dispatch/Event 
Duration

4 Hours 4 Hours 4 Hours 3 Hours 

Dispatch/Event 
Limitations 

As required by MISO As defined by schedules 80 Events Per Year 60 Events Per Year
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Distributed storage delivers stacked value across Xcel’s system – 
driven by its primary use case 

• Defer or avoid 
infrastructure 
investment

• NWAs, TDAs, 
VPPs

• Market 
participation 
revenues

• Future enhanced 
flexibility portfolio

• Reduce feeder 
loading

• Manage local 
peaks

• Improve hosting              
capacity

• Provide 
systemwide 
capacity

• Energy shifting

Bulk System 
benefit

Coincident 
Distribution 

System 
benefit

Capacity 
Deferral 
benefit 

Transactive  
Energy
benefit



Simplified DERMS Architecture – Tech Stack

38

Schneider

Itron



DOCUMENT MARKER
Be sure to add the correct 
document marker for your 
audience (internal, confidential 
etc.) See slide 5 of the template 
instructions document for 
options. To insert, go to the 
Insert ribbon > Header Footer. 
Type the marker into the footer 
field and select “Apply to All.”

*

Valuation challenge for distributed storage

39

The value of distributed storage must be measured by locational grid outcomes, 
validated through transparent and consistent measurement & verification.

Internal Utility M&V 

(What we must provide to ourselves)

•Peak reduction at the feeder level during defined 
constraint windows.

•Load shape modifications showing storage is shifting 
energy in ways that address the specific constraint 
(not just kW at one moment)

•Operational risk reduction (e.g., fewer overload alarms, 
improved voltage profiles)

•Contribution to capital deferral: did storage extend the 
deferral timeline (e.g., pushing the upgrade year)

•Verification of dispatchability: storage responds 
consistently at the correct location and time

Regulatory M&V 

(What regulators must see to approve and 
fund it)

•Clear,  repeatable methodology for storage dispatch → 
constraint reduction → avoided cost impact

•Auditable baselines and event measurement

•Equity and cost allocation visibility: who pays, who 
benefits, and how locational incentives are set

•Performance certainty and accountability: What 
happens if storage fails to dispatch? How are penalties 
structured?

•Consistency with industry M&V standards to ensure 
comparability across DSM, DER, and storage programs.



©2026  E Source Companies L.L.C. All rights reserved.

All product or company names that may be mentioned in this publication are 
tradenames, trademarks, or registered trademarks of their respective owners.

 

Questions? 
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Thank You! 

Bryan Jungers
Principal, Emerging Technologies, Tucs on 

Electric Power

Kristin Gaspar

Principal Strategy & Planning Consultant, 

Integrated System Planning

Michael Hartnack

Michael_Hartnack@esource.com  

Malcolm Hansell

malcolm_hansell@esource.com  

Ben Campbell

ben_campbell@esource.com  

mailto:Michael_Hartnack@esource.com
mailto:malcolm_hansell@esource.com
mailto:ben_campbell@esource.com
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