Executive Brief

The Case for BESS

Adding energy storage to improve cost,
resiliency, and sustainability

Steven Carlini

Vice President,
Innovation and Data Center
Schneider Electric

June 27, 2024

Life Is On ‘ Schneider
GEIectrlc



About the Author

Steven Carlini brings extensive global leadership experience to his role as the VP of Schneider Electric's Energy
Management Office of Innovation and Data Center Solutions. He guides a team focused on spearheading market
shaping thought leadership in Schneider Electric's data center, digital energy, and residential businesses.

In 2023, Steven was named to Capacity Media's Capacity POWER 100, a list of the “trailblazers, innovators and
leaders driving the global digital infrastructure space.” In 2022, he joined the Forbes Technology Council. In 2020, he
was named to Data Economy’s Future 100, the top 100 people to watch in the next decade. He is also a member of the
World Economic Forum’s 5G-Next Generation Networks Programme.

Steven's results-oriented approach transforms ideas into products, solutions and systems. His areas of focus include
innovation, Al, hydrogen, sustainability, 5G and 6G, cloud and edge computing, DCIM, BMS, and EPMS.

LinkedIn: https:/www.linkedin.com/in/steven-carlini
Forbes: https://councils.forbes.com/profile/Steven-Carlini-VP-Innovation-Data-Centers-Schneider-Electric

Steven Carlini

Vice President,
Innovation and Data Center
Schneider Electric

Special thanks to Patrick Donovan for his contributions and work on the BESS whitepaper: Understanding BESS:
Battery Energy Storage Systems for Data Centers.

Life Is On Scl&neider

Electric


https://www.linkedin.com/in/steven-carlini-4ab9601/
https://councils.forbes.com/profile/Steven-Carlini-VP-Innovation-Data-Centers-Schneider-Electric/9166354b-b7fd-4357-a2b5-2b807bccb424
https://www.se.com/in/en/download/document/SPD_WP185_EN/
https://www.se.com/in/en/download/document/SPD_WP185_EN/

Key
Takeaways

The world is quickly transitioning to a decentralized grid with increasing amounts of
renewable wind and solar. At the same time, Al, EV adoption, electrification, climate
change, and aging infrastructure are putting a tremendous strain on grids worldwide.
While that move toward sustainability is critical, the resulting power can be less
continuously available. So, all of that drives us to rethink the current data center back-
up power architecture of UPS with emergency generator. Data centers might want to
evaluate adding battery energy storage on-site. Battery storage offers data center
operators numerous benefits. It helps to stabilize the grid, provide additional backup
power, create independence from the grid, reduce diesel generator needs, lower
energy costs, and take better advantage of renewables.

Driven by changing dynamics of the electric utility grid, data centers are being
pressured to rethink aspects of their operations. Common data center power system
designs are tuned for yesterday’s energy mix and regulatory environment. A typical
system includes 1-2 highly reliable utility feeds for primary power, 1-2 power paths with
UPS’s for short term backup and an emergency generator (or generators) for long term
backup.

While sizable fossil fuel power plants are reliable and stable, using their electricity
works against carbon neutral and net zero commitments. These facilities are being
phased out in favor of more carbon friendly, wind and solar power. While sustainable,
wind and solar are intermittent in nature.

This leaves data center operators challenged to maximize availability, while guiding
their operations toward sustainable sources. Additionally, the install base of wind and
solar is working overtime to meet delivery projections. It's challenged to keep up with a
fast-electrifying world, resulting in a stressed utility grid.

Behind-the-Meter Battery Energy Storage Systems (BESS) are emerging as a pivotal
tool for data center executives to navigate this changing landscape.

BESS address the market challenges operators face while offering them additional
advantages. This makes it a technology worthy of scrutiny. Consider how a BESS
delivers:

1. Flexibility and Resilience: increased use of renewables and an additional power
source to improve resilience, ensuring uninterrupted operations during grid outages or
fluctuations.

2. Cost Optimization: enabling peak shaving and load shifting techniques to mitigate
demand charges and optimize energy procurement, resulting in substantial cost
savings.

3. Sustainability Leadership: aligned with carbon reduction goals, BESS addresses
increasing regulatory challenges and inspires confidence toward shifting the industry’s
sustainability image.

At the same time, BESS benefit from lithium-ion battery technology, which have
experienced vast improvements. They combine well with emerging energy markets
and grid services. This further improves the ROl of BESS and its favorable impact on
data center operations.

Lifels On | Schneider
3 Electric



This executive brief provides an overview of the landscape driving adoption of BESS
for data centers and details considerations and challenges in the decision process.
We will close with some key considerations for data center executives and operators
evaluating BESS.

Figure 1 — Market MARKET FORCES OPERATOR IMPACTS BESS SOLUTION ENABLERS
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BESS VALUE

Increases grid stability while controlling or reducing costs Increases use of renewables; reduces fossil fuel dependence

Increases resiliency and grid independence (reduced downside risk) Reduces or eliminates need for diesel generators

What is a BESS? A BESS is an electrochemical device that stores energy from the utility grid and
supplies energy either back to the grid or to a load when it's needed. This allows it to
address financial, sustainability, and/or resiliency requirements for a data center.

An Uninterruptible Power Supply (UPS) provides continuous power to critical loads,
kicking on for five to fifteen minutes when power is lost. This protects critical systems
and data. While BESS take several seconds to come online, they take over from the
UPS and start discharging to connected loads.

BESS typically store one to two hours of energy in batteries. Doing so enables BESS to
help stabilize the grid, provide additional backup power and independence from the
grid, reduce diesel generator needs, lower energy costs, and take better advantage of
renewables.

(Schneider Electric White Paper 185, Understanding BESS: Battery Energy Storage
Systems for Data Centers, provides a much more detailed description of BESS and
their functions.)

On-going market and technology advances are driving data centers to adopt BESS,
in addition to their UPS, for resiliency, environmental sustainability, and energy cost
reduction benefits. Some key considerations in moving toward BESS:

Energy Demand Surge Driven by Al: The exponential growth of Al applications
within data centers amplifies energy consumption, necessitating scalable and
resilient energy solutions.

Renewable Energy Integration: With increasing pressure to reduce carbon
footprints, data centers are exploring renewable energy sources. BESS provides
an opportunity to integrate intermittent renewables while ensuring continuous
power availability.

Grid Capacity Challenges: Strain on existing grid infrastructure due to escalating
energy demands poses reliability risks. BESS offers grid support services, such as
peak shaving and frequency regulation, alleviating stress on the grid.

Permitting Challenges for Diesel Generators: Traditional backup power
solutions, like diesel generators, encounter permitting hurdles and environmental
concerns. BESS presents a cleaner and more streamlined alternative, mitigating
regulatory complexities.
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Unprecedented
demand bumps up
against limited grid
capacity

In the last 25 years in the US alone, 293 large weather events occurred, each with
damages over 1B USD.! We experienced 21 events in 2022 and 28 in 2023. In
September 2023, Insurer Munich Re noted that the frequency and severity of weather-
related natural catastrophes are increasing in Europe, with an “unprecedented” series
of events exceeding the €1 billion mark.?

Combining this with increasing urbanization, a move towards electrification and
electric vehicle adoption, the potential for tremendous strain on existing power grids
becomes self-evident. This capacity problem is compounded by aging infrastructure
and permitting/planning hurdles, delaying our ability to add much-needed capacity.

According to the IEA, the world will add more renewable capacity in the next five
years than in the last 100, with solar photovoltaic and wind accounting for 95% of the
expansion. By 2028, renewables are expected to account for more than 40% of global
electricity generation.®

It's remarkable progress, but it doesn’t fix the intermittent supply and grid stability
challenges for grid operators. “Inertia” is a key source of grid stability since it maintains
grid frequency. If the frequency varies too much, loads can be dropped or, in the case
of a data center, cause the UPS to disconnect from the grid and discharge its batteries
into connected loads.

Large, centralized fossil-fuel based generation plants were designed with inertia to
help keep grid frequency stable even when large loads go off or come online.

Renewable energy generation sources (where energy comes through inverters) do not
experience this beneficial inertia. So, as more grid capacity is made up of low-inertia
renewables, the grid can become less reliable.

Net net, increasing renewable energy penetration is good, but the supply constraints
can create grid stability issues.

Grid capacity constraints can be destabilizing, especially for critical infrastructure.
Utilities are warning customers of capacity shortages, demanding conservation, and

in some cases, limiting power.* The U.S. is one location struggling to deal with this
challenge. “Based on studies conducted by national labs and academic researchers,
the Department of Energy (DoE) calculated that interregional transmission in the United
States must expand as much as fivefold to maintain reliability and improve resilience to
extreme weather and provide access to low-cost clean energy.”

As demand continues to outstrip measures to stabilize the grid and add new capacity,
outages may become more frequent and last longer. This in turn would increase
reliance on extended-duration generators often leveraging diesel fuel since UPS tend
to run for 5 to 15 minutes.

BESS represents a favorable addition to data center backup power systems. A
coordinated ecosystem of UPSs, BESS, plus emergency generator systems with
increased fuel capacity can provide continuity for those located in regions where
stability is poor and outage risk is high.

https://www.climate.gov/news-features/blogs/beyond-data/2023-historic-year-us-billion-dollar-
weather-and-climate-disasters

https://www.munichre.com/en/company/media-relations/media-information-and-corporate-news/media-information/2023/
media-release-baden-baden-2023-10-19.html

https://www.iea.org/reports/renewables-2023/executive-summary.

https://www.wsj.com/articles/the-u-s-electric-system-is-leaning-on-customers-to-

avoid-blackouts-11668205522

https://spectrum.ieee.org/transmission-expansion
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BESS helps
stabilize the grid
while reducing
energy costs.

Figure 2 — From Front to
Back — BESS FOM vs
BTM®

Two key varieties of BESS exist — in front of the meter (FTM) and BTM — behind the
meter. While both help balance supply and demand, stabilize frequency, and store
surplus renewable energy for use later,[1] the FTM units stabilize the larger grid and
improve energy utilization. End users like Data Centers are deploying them on site
BTM, to be used over a much smaller area.
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Each data center’s electric utility bill is likely to include a demand charge. This fee is
based on the highest amount of power (in kW) used at any single moment during the
billing period, measured in intervals of 15 or 30 minutes. It's separate from the energy
charge (the total amount of energy you used in kilowatt-hours, kWh).

For many commercial customers, demand charges can account for 30 to 70 percent
of the total charges on a monthly electric bill.” Demand charges are designed to
encourage a more consistent use of energy and to help pay for infrastructure needed
to supply power continuously at peak levels.

When a BTM BESS uses stored energy, the data center might reduce its total load on
the utility grid at the right times. So, demand charges can be reduced or avoided. This
is referred to as “peak shaving”® or “load shifting”.

ShapeSo, as every data center is experiencing increased energy usage driven by Al
and other energy intensive loads, BTM BESS can be a game changer — especially
where it's possible to use renewable sources.

As every data center is experiencing increased energy usage
driven by Al and other energy intensive loads, BTM BESS can be
a game changer — especially where it's possible to use renewable
sources.

Recent regulatory and tax incentive clarifications are also driving favorable
consideration. Government programs may further reduce the cost of a BESS and
increase the potential to monetize it as an asset. In some areas, it's also possible a
data center can sell or provide its stored energy back to the grid during times of peak
load for a utility, allowing cost recapture and, over time, potentially becoming a revenue
source.

6  Sifat Amin, Mehrdad Boloorchi. 2022. "Behind the Meter: Battery Energy Storage Concepts, Requirements, and
Applications." IEEE Smart Grid. September (Sifat Amin 2022). Accessed June 10, 2024. https://smartgrid.ieee.org/bulletins/
september-2020/behind-the-meter-battery-energy-storage-concepts-requirements-and-applications.

7  Sheet, Fact. 2017. "Clean Energy Group." National Renewable Energy Lab. August. Accessed June 10, 2024. https:/
www.cleanegroup.org/wp-content/uploads/Demand-Charge-Fact-Sheet.pdf.

8 gridX. 2024. "Peak Shaving - Why is it Necessary?" gridX. January 29, 2024. Accessed June 10, 2024. https://www.gridx.
ai/knowledge/peak-shaving#why-is-it-necessary.
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Battery Energy Storage Systems (BESS) are an important tool for addressing the
growing challenges data center operators and executives face in powering their
facilities, taking advantage of market opportunities and progressing toward sustainable
operations. and for taking advantage of new markets aimed at sustaining the grid. At
the same time, a host of market factors — from improved lithium-ion battery tech to grid
integration - have emerged to significantly improve the ROl of BESS.

BESS can help stabilize the grid by balancing supply and demand. Acting as a
distributed energy resource (DER), BESS can reduce data center energy costs through
participation in grid services and by peak shaving to reduce or eliminate expensive
demand charges.

In conjunction with the UPS, a BESS offers additional backup for resiliency and
increased independence from the grid by offering one to two hours of energy storage.
BESS can also reduce reliance on, or even eliminate, diesel generators to reduce noise
pollution and Scope 1 emissions. And, finally, BESS can increase use of renewables
and reduce curtailment by storing excess renewable energy when generation exceeds
demand and releasing it during periods of high demand or low renewable energy
availability.

These resiliency, environmental sustainability, and energy cost reduction benefits make
BESS a technology worth considering for many data centers. The specific return on
investment (ROI) in deploying a BESS, however, is highly dependent on the specific
use case(s), load profile, local market conditions and other factors. BESS vendors, like
Schneider Electric, will run models using your specific inputs and use cases to help
you understand the likely financial payback or ROI.

To begin your consideration, address these key questions:

How does integrating BESS align with our long-term business
objectives and sustainability goals?

What are the financial implications of deploying BESS
compared to conventional backup power solutions alone, considering factors such as
upfront investment, operational expenses, and potential savings?

What regulatory frameworks govern the deployment of BESS
within our jurisdiction, and how can we navigate permitting challenges effectively?

How does BESS mitigate operational risks associated with grid
outages, energy price volatility, and environmental compliance?

To read a more detailed overview, please see the Schneider Electric Energy
Management Research whitepaper by Patrick Donovan: Understanding BESS:
Battery Energy Storage Systems for Data Centers

To learn more about Schneider Electric's Battery Energy Storage Systems,
click here.

To read more about the impact of Al workloads on data centers: The Al
Disruption: Challenges and Guidance for Data Center Design
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