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2 Remarkable energy starts at the edge






From centralized to
distributed generation

The need to decarbonize and improve energy security
is driving massive investment and diversification.

And the shift to renewables — wind, wave, and solar
technologies — is changing everything.

Since the days of Edison, power grids have been built
around central generation, with demand predicted in
advance and power generation scheduled to meet
the need. Today, the U.S. is powered by roughly 60%
coal, oil, and gas, 19% nuclear and only 1/% variable
renewables.?

As renewables increase in the overall mix, energy
generation will become more geographically distributed.
The intermittent nature of renewable energy must be
considered, with output peaks that may not coincide
with demand, and limits on energy storage capacity.

Managing energy systems with a greater proportion

of intermittent generating capacity requires a
transformation to manage realtime demand and supply,
as well as distributed energy storage systems. This
transformation will require sophisticated data-driven
autonomous systems at the edge of our networks to
minimize the carbon intensity of consumed energy.
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Manage
complicated,
constantly
changing
supply
patterns

Incentivize massive
changes in
consumer demand,
e.g., through ‘time
of use’ tariffs and
smart appliances
which automatically
operate at times of
lowest demand

Predict the maintenance needs Understand
of millions of geographically energy usage
distributed generation points at a granular

level e.g.,
through
intelligent
connected
meters

Augment generation infrastructure
by returning excess energy from
prosumers’ wind turbines, solar panels
and electric vehicle batteries to the grid.




Decarbonizing with data

Reaching net zero by 2050 is an incredible
challenge. Among many other things, it
requires a fundamental transformation of
global energy infrastructure to harness
two-way power flows.

However, even more complex is load
distribution to optimize energy usage by
millions of end users.

Achieving the two objectives of guaranteeing
J' supply and managing demand requires the
I|||| ability to gather and analyze data from billions
A K of dispersed devices, and then turn insight into
action within milliseconds.

This requires a dramatic increase in
computational capacity at the edge, delivered
by a new generation of technology that
prioritizes cyber security and resilience.

It also demands the capacity to transmit
AL significant volumes of data with minimal
O latency to inform high volumes of real-time

data-driven decisions.

Qg
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From power networks
to 5G networks

High capacity, low latency data communications on a vast scale are critical to enable this
transformation. For Communication Service Providers (CSPs), this is an exceptional new
opportunity to put their 5G spectrum to work.

Furthermore, in the US, the Infrastructure Investment and Jobs Act earmarked billions of
dollars for energy utilities to implement broadband and wireless technology as part of their
networks. In other words, energy utilities will soon need high capacity, low latency networks
and be in a position to invest in them. 5G can deliver exactly that.

Dell Technologies already has experience in a similar use case for the mining sector.

Rogers Telcom recently built Canada’s first 5G wireless private network (WPN) with Dell
Technologies providing key infrastructure. Using Dell infrastructure and technologies from
other industry partners, the Rogers Business 5G WPN provides mining workers with better
connectivity, communication, and safety today while enabling a truly scalable network that
will power thousands of modern solutions.
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Two cultures become one: delivering
IT capabilities with OT reliability

The other side of the equation is the need to carry out complex data processing and
analytics at massively distributed edge locations while ensuring the security of critical
national infrastructure.

The energy sector needs to make remarkable advances in its OT capabilities. The world
of IT already has the artificial intelligence and automation tools needed to achieve this.

However, IT replacement cycles are typically three years, while OT systems have often
been deployed with service lives of ten years or more. IT providers will also need to step up
to the challenge of delivering the OT-like levels of security, safety, and resilience essential in
critical industries like energy.

Energy infrastructure of the near future will be far more complex than today. To control
it, the energy sector requires OT modernization to leverage vast quantities of real time
data. At the same time, IT providers must gear up to deliver far higher levels of
security, safety, and resilience.



é¢ Electricity security frameworks are the result of more than
a century of experience, with a relatively stable set of
technological choices and well-understood risks. But past
experience, is not always enough to prepare for the future™

The International Energy Agency (IEA)
Summarizing the challenge facing energy providers (2020)







Our commitment
to the open 5G future

Dell Technologies is committed to building compatibility to enable CSPs to meet
the needs of many different industry verticals from a common platform.

We are investing heavily in expanding the boundaries of 5G technology. OTEL, our Open
Telecom Ecosystem Laboratory, is a major part of this investment. The idea is to foster
innovation by bringing together hardware and software manufacturers with CSPs, partners
and customers from the most rapidly transforming sectors. At OTEL, we aim to catalyze
cross-industry collaboration, drive forward adoption of open RAN technologies and create
tested, validated, ready-to-deploy 5G solutions.

In the energy sector, we are already helping leading original equipment manufacturers
to embed 5G in their customer offerings. We are also working to create a common 5G
platform on which CSPs can build the real-time high-capacity data links that energy

utilities will need to maximize the potential of sustainable energy and smart networks.
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10 years’ expertise across
energy exploration, generation,
and supply

Dell Technologies has a wealth of experience across the
entire energy ecosystem - from exploration, production
and transportation to power generation, transmission,
distribution, and consumption.

As a leader in Al and HPC for the energy sector, we offer
validated products, solutions and expertise that deploy
advanced technologies in extreme and inaccessible
environments. We have extensive experience in developing
OEM hardware solutions for some of the world’s leading
OT power equipment manufacturers. Dell Technologies is
a global leader in virtualization, containerization and edge
computing - technologies that are critical to building next
generation power grids.

This gives us an extremely broad range of skills to help

you create the sustainable energy landscape of the future.
Alongside our partner ecosystem and industry providers, we
deliver a broad portfolio of solutions including infrastructure,
applications, and services.

14 Remarkable energy starts at the edge



Intelligent Metering

Wind Turbine Farms



Connected Workforce

Digital Substations



Find Out More


https://www.dell.com/en-us/dt/industry/energy/index.htm

Renewable energy — powering a safer future
Power Systems in Transition

View Report on eia


https://www.un.org/en/climatechange/raising-ambition/renewable-energy
https://www.iea.org/reports/power-systems-in-transition

https://www.eia.gov/tools/faqs/faq.php?id=427&t=3

