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What is Energy Storage?

Lithium-ion batteries and other forms of energy storage provide the ability to store and 

consume electricity on-demand. When integrated with optimization software to automate 

the hardware’s operation, energy storage enables commercial and industrial (C&I) energy 

consumers to store and consume low-cost electricity at the times when consuming from  

the grid is most expensive.

In Massachusetts, C&I energy consumers are installing energy storage both as a standalone 

asset—to store power when market prices are their lowest—and to use the low-cost  

power created by on-site solar panels more strategically. 
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Why is Energy Storage Valuable in Massachusetts?

Massachusetts businesses pay some of the highest 
electricity charges in the country.* 

The state’s reliance on natural gas for power gener-
ation and heating creates volatility in electricity prices 
during periods of high demand, while customers 
are also exposed to costly charges related to their 
facilities’ peak demand levels during brief intervals. 

To help solve some of the challenges contributing 
to these high costs, Massachusetts C&I energy 
consumers have access to several energy market 
programs that offer compensation to those that can 
leverage distributed energy storage and solar-plus-
storage to alleviate pressure on the grid.

Below is an overview of the different ways through 
which Massachusetts’s C&I energy consumers create 
value with energy storage. In many cases, an energy 
storage project will take advantage of several value 
streams to maximize return on investment. 

High Demand Charges
Cause

 > To cover costs of delivering power to high-
intensity customers during peak hours,  
utilities impose charges based on a facility’s  
peak demand over a certain interval

Challenge
 > High facility demand typically reflects  

operations or production that requires the use  
of energy-intensive equipment, which cannot  
be shut down to reduce demand charges

Energy Storage Value
 > Reduce demand charges by automatically shifting 

facility electric load onto energy storage assets 
when demand charges are likely to be calculated

High Electricity Prices
Cause

 > A high penetration of natural gas in 
Massachusetts’ power generation mix creates 
volatility during periods of high demand, 
particularly when extreme heat increases air 
conditioning usage and extreme cold drives  
up demand for natural gas for heat

Challenge
 > Exposure to real-time electricity markets  

creates risk for high spend in the event of  
an increase in prices

 > Fixed-price supply contracts can protect against 
this exposure but also prevent large energy 
consumers from capitalizing on low-cost buying 
opportunities on the real-time market

Energy Storage Value
 > Storing electricity when real-time market  

prices are lowest and shifting facility load off 
the grid when real-time prices are highest can 
significantly reduce total energy spend

* See Energy Information Administration electricity comparison by state: www.eia.gov/electricity/state

http://www.eia.gov/electricity/state
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Solar Massachusetts Renewable 
Target (SMART) Program
Cause

 > High grid congestion during peak hours and  
a reliance on fossil fuels for power generation  
at the grid level create the need for large C&I 
energy consumers to shift load off the grid  
and onto clean power sources when demand  
for electricity is highest

 > The SMART program offers fixed, long-term 
compensation for solar projects in Massachusetts, 
with additional incentive for projects that 
incorporate energy storage

Challenge
 > Facilities without solar-plus-storage projects  

are unable to capitalize on this compensation

Energy Storage Value
 > Store low-cost energy from an on-site solar 

power system to earn compensation from the 
SMART program

 > Lease unused real estate to host an energy  
storage or solar-plus-storage project designed to 
export power in exchange for SMART earnings

Wholesale Energy Market 
Participation
Cause

 > Demand response programs administered by  
New England’s electric grid operator and 
Massachusetts’ utilities offer compensation to  
C&I energy consumers that agree to reduce 
demand when called upon, providing valuable 
capacity to prevent outages in the event of grid 
emergencies and reducing the size and cost of 
peak demand levels on the grid

Challenge
 > Limitations in ability to shut down energy-

intensive equipment often prevent some 
facilities from participating or maximizing 
potential earnings

Energy Storage Value
 > Shift facility electric load onto energy storage 

assets to reduce grid demand and maximize 
demand response payments without affecting 
facility-level operations

These practices also have a direct impact on 
Massachusetts’ electric grid. Maintaining reliable 
and affordable access to power during periods of 
high demand for electricity often requires a reliance 
on expensive, fossil fuel-dependent infrastructure. 
By shifting facility load onto on-site energy storage 
assets at these times, energy consumers help to  
bring demand for electricity down to more manage-
able levels, helping to make the grid more reliable, 
affordable, and sustainable.

Value of Energy Storage
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Achieving Greater Energy Resiliency with Energy Storage

Energy storage systems utilize the same underlying battery 
technology as the lithium ion batteries in your phone and laptop, 
and like those batteries they are capable of storing power for  
use during times of need, such as a power outage. 

Most power outages in the United States only last a few hours, 
and a typical 2- or 4-hour battery system can maintain power 
for any critical load during such an outage. For facilities located in 
areas that are vulnerable to longer grid outages, pairing a battery 
with a solar power system can create an even more resilient 
solution by having an additional, on-site renewable power  
source available.

A number of distributed energy solutions exist that enable 
energy resiliency, so choosing the right one can be challenging. 
Energy storage, solar-plus-storage, and microgrids not only 
power facilities during outages but also run during normal 
business operations to provide financial savings to commercial 
and industrial facilities. By providing access to wholesale 
energy markets, lowering utility bill costs via demand charge 
management, and providing cheap solar electricity, solar-plus-
storage and standalone storage create strong economic value 
while also meeting energy resiliency needs.
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How Common Are 
Power Outages?
Grid disturbances in the United  
States have been on the rise over 
the past twenty years, from both 
weather-related and non-weather 
related events. Non-weather  
related events include cyber threats, 
physical attacks, and vandalism.  
These grid disturbances collectively 
cost U.S. businesses billions of dollars 
each year. As a result, companies 
that do not have an energy resiliency 
solution and are located in higher 
risk areas are vulnerable to grid 
disturbances disrupting normal 
business operations.

Number of Significant U.S.  
Grid Disturbances, 1999–2019
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Solving the Cost and Installation Challenge with  
Fully Financed, Turnkey Projects

Important Considerations 
About Project Financing

 > Aligned Incentives: Does the 
financing agreement include 
terms that incentivize the 
project developer to maximize 
financial return?

 > Risk Management: Who takes 
on the risk if the energy storage 
assets underperform? And 
how is the energy consumer 
compensated as the energy 
storage assets create value?

 > Long-Term Stability: How will 
the project developer’s financial 
stability affect the long-term 
success of the project?

Though prices for lithium-ion batteries and solar panels have 
decreased significantly in recent years, they are still prohibitively 
expensive for some large energy consumers. Even organizations 
that face a lucrative opportunity for an energy storage or solar-
plus-storage investment may not be able to find the capital to 
invest in an energy project.

Upfront costs are just part of the challenge. Even if the capital is 
available, the organization still needs to size the right system to 
support their operational needs, install the hardware within their 
existing infrastructure, and know how to operate the system to 
maximize its return on investment. Few organizations and energy 
professionals have the resources and expertise to accomplish this.

However, with the ability to project long-term financial perfor-
mance of the assets, Enel X finances all costs and has both the 
technical and market knowledge to provide the initial installation 
and ongoing operations and management services.

Through custom solar-plus-storage power purchase agreements, 
businesses can significantly reduce electricity costs without taking 
on the risk of a capital investment or trying to manage the project.

Benefit Share 
(standalone storage)

Customer and Enel X 
share the energy 
savings generated 
from the storage 
system based on a 
pre-determined split

Benefits: Aligned 
incentives, savings 
directly correspond 
to performance

Units: $/month  
(% split with Enel X)

Direct Purchase 
(both)

Customer buys the 
system upfront, and 
can choose to pay for 
ongoing O&M and 
enrollment in energy 
market programs

Benefits: Customer 
keeps 100% of the 
financial value after 
project costs

Units: $

Fixed Rate 
(both)

Customer makes 
fixed payments

Benefits: Payment 
amount is consistent 
each month 
regardless of battery 
performance

Units: $/month 
(fixed)

Hybrid PPA 
(solar-plus-storage)

Customer pays 
a lower rate for 
the solar energy 
generated, combined 
with a benefit share 
structure with Enel X

Benefits: Aligned 
incentives, discount 
to regular utility rates 
for solar power

Units: $/kWh Solar + 
$/month (%) Storage

PPA 
(solar-plus-storage)

Customer pays a flat 
rate based on the 
energy generated 
by the solar panels 
and the overall 
benefit of the solar-
plus- storage system

Benefits: Simple 
payment structure, 
discount to regular 
utility rates

Units: $/kWh

Project Financing Options for Standalone Storage and Solar-Plus-Storage
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Automating and Optimizing Energy Storage Operations: 
How DER Optimization Software Works

A wide range of factors affects a project’s return  
on investment:

 > Site-level energy needs: How much electrical load 
will the facility require during peak periods and 
throughout the day? How will the energy storage 
system be able to support it?

 > Energy market prices: How are energy prices on 
the market behaving? How will that affect the 
financial implications of charging and discharging 
the battery?

 > Utility rates: How are utility rates calculated, and 
how can energy storage reduce them?

 > Energy market programs: Will the energy storage 
system be able to capitalize on an opportunity to 
earn incentives through demand response or other 
energy market programs?

 > Battery degradation: How will any decision to 
charge or discharge a battery affect the hardware’s 
useful life?

Further complicating the equation is the overlapping 
nature of these value streams. If the facility is likely to 
set a high peak demand level in the morning but will 
be exposed to high utility rates in the afternoon, how 
should the battery react? Which value stream will 
generate the most financial return?

DER Optimization Software automates this complex 
decision-making process. Using proprietary machine 
learning technology, the software learns the facility’s 
behavior and anticipates its likely electricity con-
sumption for the near-term future. That information 
is then incorporated into the software’s optimization 
algorithm, which evaluates all inputs—energy 
market prices, demand charges, utility rates, demand 
response programs, and even battery life—and 
operates the facility’s interaction with the energy 
storage assets based on the action that would deliver 
the greatest financial return at any given moment.

The result is a system that operates in the background 
to streamline energy costs without action required 
from the facility staff.
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Controls
DER 

Optimization 
Software

 
Cloud  

Platform

   
   
   

Utility & Market 
Interfaces

 > Utility tariffs
 > Electricity prices
 > Demand response

Distributed 
Energy Resources

 > Battery storage
 > Solar PV
 > Generator
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INSIDE A SAMPLE PROJECT 

UMass Boston Leverages Solar, Storage, and Electric 
Vehicle Chargers to Reduce Energy Costs

To reduce time-based electricity charges and maximize 
earnings through demand response programs, the 
University of Massachusetts integrated a 500 kW/ 
2 MWh lithium-ion battery system with a 1 MW solar 
photovoltaic system and 11 electric vehicle charging 
stations on its Boston campus.

“UMass Boston is home to a student body, faculty, and staff 
committed to sustainable energy. This innovative collaboration 
with Enel X will enable us to take the campus to the next level 
by generating and storing energy in a fashion that minimizes 
our costs and maximizes the value of the solar energy we 
generate on the rooftop.” 

—Interim Chancellor, University of Massachusetts Boston

Using DER Optimization Software, the system 
automates the interaction of the distributed energy 
assets to minimize demand-side energy costs for 
the campus while delivering maximum relief to 
the electric grid. Looking forward, the system also 
provides the campus the flexibility to capitalize 
on new opportunities as they arise, including the 
Massachusetts Clean Peak Energy Standard, which 
will offer incentives to clean energy projects that 
can support the grid when it encounters peak 
electric demand. 

Enel X financed the project to enable the university 
to integrate these technologies with no capital 
investment or maintenance costs.
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Why Partner with Enel X for Energy Storage  
and Solar-Plus-Storage

In-Depth Experience and Long-Term Stability in the Energy World 

Carbon 
Reporting

Easy and accurate tools for 
reporting your portfolio’s 
GHG emission performance, 
with the ability to meet 
industry and regulatory 
qualification standards

Electric Vehicle  
Charging

Industry-leading EV 
charging hardware and 
software to manage the 
impact on your facilities’ 
overall energy consumption

Renewable  
Energy

Develop a custom renew able 
energy strategy to get the 
best price and achieve your 
organization’s goals

Energy Supply 
Management

Reduce costs and manage 
risk on the energy market 
with a custom approach to  
securing supply agreements

Utility Bill  
Management

Improve efficiency, reduce 
costs, and centralize all 
energy and emissions data 
for your facilities

Demand 
Response

Earn payments for reducing 
consumption briefly with 
support from the world 
leader in demand response

Backed by the Enel Group, Enel X has deep roots in the energy industry 
and financial backing to support the long-term success of our energy 
storage projects. The Enel Group is the one of the world’s leading energy 
companies, delivering power to more than 73M customers and managing 
more than 44 GW of renewable capacity worldwide.

Enel X maintains an active role in Massachusetts’ energy market, with 
a Regulatory and Government Affairs team that works directly with 
Massachusetts’ electric grid operator and utilities.

Access to Comprehensive Energy Solutions
Massachusetts’ large energy consumers work closely with Enel X to solve their most complex energy challenges, 
leveraging our expertise to reduce costs, manage risk, and finance distributed energy resource projects.



enelx.com/northamerica

P20014 © Enel X North America, Inc.  |  All rights reserved.


