Ryan Hall
11/9/2025

CYSE-200

Using SCADA to Protect Critical Infrastructure and Systems

Supervisory Control and Data Acquisition systems are vital tools that
keep our nation’s infrastructure running safely and efficiently. While these
systems face cyber and physical security risks, they also play a key role in
detecting, managing, and reducing those risks through continuous deep

monitoring and automation.

SCADA systems are the backbone of many critical infrastructure sectors,
including power generation, water treatment, and transportation. According
to using SCADA to protect critical infrastructure and systems, these systems
collect real-time data from sensors and machines so operators can
supervise large processes from one location. However, as technology has
advanced, SCADA networks have become more connected to the internet,

which increases their exposure to cyber threats.

Critical infrastructure relies heavily on technology, which brings both



efficiency and risk. Early SCADA systems were isolated and used proprietary
communication methods, making them harder to access remotely. Today,
most systems use open internet protocols like TCP/IP, which allow easier
integration but also make them more vulnerable to hackers. Major threats
include unauthorized access, malware infections, and weak network
security. Attackers can sometimes send false commands to control devices,
such as pumps or valves, which can cause real world damage. The
Cybersecurity and Infrastructure Security Agency notes that many SCADA
networks still lack strong encryption and authentication, leaving them open
to exploitation. A single breach could lead to power outages, water
contamination, or disruptions in fuel pipelines issues that can affect millions

of people.

Despite these risks, SCADA technology itself is a major line of defense. It
allows operators to see live process data through Human Machine
Interfaces, which show clear visuals like pressure levels, flow rates, or
equipment status. This allows quick decision making if something goes
wrong. Modern SCADA systems now include built in security features such
as firewalls, VPNs, and alarm systems that alert operators when unusual
activity occurs. Vendors have also introduced whitelisting software that
prevents unauthorized programs from running, and redundant systems that
ensure operations continue even during equipment failures. These

improvements make SCADA not only a control system but also a key



cybersecurity tool for protecting infrastructure.

SCADA systems play a dual role in today’s critical infrastructure: they are
both potential targets and essential protectors. Their ability to gather data,
automate responses, and alert operators helps reduce the impact of both
human error and cyber threats. As technology continues to evolve,
maintaining strong cybersecurity measures and regular updates will ensure

SCADA systems remain reliable defenders of our most important services.
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