Substation Automation and

Control Overview Intel®

SOFTWARE-DEFINED
SUBSTATIONS

The Future of Grid Automation
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In 2024, the utility market is experiencing demand. However, utilities are confronted
profound transformations driven by the with numerous challenges, including aging
imperative for sustainable energy solutions and infrastructure, more frequent severe weather
digitalization. Key trends include a remarkable events due to climate change, cybersecurity
surge in investments exceeding $300 billion risks, and the need for substantial capital to

in clean energy generation and infrastructure, transition to more sustainable operations. These
accelerated by governmental initiatives like challenges are exacerbated by the rapid shift
the Inflation Reduction Act. Moreover, the towards electrification and the integration of
industry is witnessing a significant escalation distributed energy resources, necessitating the
in utility-scale solar installations and grid- modernization of grid infrastructure to ensure
scale battery storage capacity, crucial for reliability and sustainability. To overcome these
effectively managing the variability of renewable obstacles, utilities are increasingly turning to
energy sources. Furthermore, there is a strong digital solutions such as artificial intelligence and
emphasis on decentralizing power sources and advanced analytics to enhance grid management
integrating digital operations to address the and operational efficiency. Additionally, there
growing complexities of energy management is a concerted effort to strengthen balance
demand and distribution. The electrification sheets through strategic asset management

of various sectors, particularly transportation, and capitalize on new funding opportunities to
is fueling an unprecedented rise in electricity support investments in clean energy transitions.
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Intel’s Offerings and Impact through
Applications and Use Cases

Intel is at the forefront of supporting

these transitions with its digital substation
technologies. Intel’s solutions enhance
substation automation by integrating multiple
functions into single intelligent electronic
devices (IEDs), which facilitate sophisticated
monitoring, diagnostics, and protection
functionalities. This integration is crucial

for transitioning from traditional manual
controls to more advanced, software-defined
infrastructures, which are pivotal in regulating
power levels efficiently as energy flows from
generation to consumption.

Intel's architecture-based solutions, such as
Remote Terminal Units (RTUs) and Substation
Controllers, are essential in linking physical grid
components with advanced automation systems
(such as SCADA), enabling better telemetry data
management and physical control based on
real-time data. This allows utilities to leverage

existing infrastructure while adapting to new
challenges and expanding capabilities.

The shift towards digital substations supports
protection, automation, and control with
centralized manageability, diminishing the risks
associated with communication failures and the
impacts of outages while reducing operational
and maintenance costs. Using fiber optics

and private wireless networks in substations
underpins these improvements, enabling more
effective equipment monitoring and proactive
maintenance.

Role of Ecosystem Partners

Ecosystem partners such as the vPAC Alliance
and the E4S Alliance play a vital role in driving
the adoption and implementation of substation
automation and control solutions. The vPAC
Alliance focuses on promoting standards-based,
open, interoperable, and secure architectures,
thereby facilitating the digitalization of
substations. This alliance ensures that the new


https://thundersaidenergy.com/

digital infrastructures are robust, secure, and
capable of seamlessly integrating with existing
and future technologies. Similarly, the E4S
Alliance brings together various stakeholders
from the energy sector to collaborate on
sustainable energy initiatives, particularly
emphasizing the efficient and sustainable
integration of renewable energy sources into
the grid. Their collective efforts are essential in

ensuring that the new digital substations can
effectively manage the dynamic and increasingly
decentralized nature of modern power systems.

Intel pioneers’ technological advancements
and plays a pivotal role in shaping industry
standards and regulatory frameworks. By
actively participating in regulatory discussions
and collaborating with standard-setting bodies,
Intel helps establish guidelines that ensure

the security, interoperability, and efficiency

of digital substations and smart grids. By
educating regulators and policymakers,

Notices & Disclaimers

Performance varies by use, configuration and other factors.

No product or component can be absolutely secure.

Your costs and results may vary.

Intel also serves an important consulting

role in modernizing and digitizing aging grid
infrastructure. These efforts are crucial for
aligning technological developments with
regulatory requirements and industry best
practices, facilitating a smoother transition to
advanced grid infrastructures. As Intel continues
to drive digital substation advancements, its
comprehensive suite of technology solutions is

As the utility sector transforms towards sustainability and
digitalization, Intel is spearheading the enablement of
advanced technologies for substation automation and control.

poised to effectively meet the escalating global
energy demand, marking significant strides in
energy infrastructure modernization. These
advancements not only enhance the efficiency
of utilities but also support the broader industry
trends toward sustainability and resilience in
energy systems. The collaboration with key
ecosystem partners like vPAC Alliance and

E4S Alliance, along with Intel’s leadership

in regulatory collaborations, ensures a
comprehensive approach to substation
automation, promoting interoperability, security,
and sustainability.
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