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Technical Requirements for DCS
Industrial-Grade Network Switches

Overview
In this post, we will learn the basic requirements for a network switch to be installed
in SCADA and DCS architecture.

Key Takeaways
DCS industrial-grade network switches must provide high reliability, deterministic
communication, redundancy, environmental resilience, and secure VLAN support to
ensure uninterrupted industrial operations.

Reliability and Redundancy

Network switches in DCS architectures must ensure continuous operation and
minimize downtime. They should support redundancy protocols such as Rapid
Spanning Tree Protocol (RSTP) or Ethernet Ring Protection Switching (ERPS) to quickly
recover from faults and prevent network interruptions, maintaining system integrity
and safety in critical industrial environments. High availability is essential for process
control, as even brief network failures can lead to significant operational losses.

Deterministic Communication

Switches must provide deterministic communication to enable real-time data transfer
between controllers, sensors, and servers. This includes Quality of Service (QoS)
mechanisms to prioritize time-sensitive traffic, ensuring minimal latency for critical
control data. Deterministic performance is crucial for precise monitoring, control, and
coordination in industrial processes.
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Environmental and Physical SpecificationsIndustrial-grade switches must withstand
extreme temperatures, vibration, shock, and free-fall conditions. For example, D-Link
DIS series switches operate between -40°C and +75°C and are certified for vibration
and shock resistance. They should also feature ruggedized enclosures and efficient
heat dissipation to maintain uptime in harsh industrial environments.

Network Topology and Scalability

Switches should support flexible network topologies, including linear, star, or meshed
configurations, and allow redundant data paths to eliminate single points of failure.
They must handle high-speed Ethernet (100 Mbps, 1 Gbps, or 10 Gbps) and support
fiber-optic connections for long-distance communication, often using fiber-to-LAN
converters when connecting to standard Ethernet ports.

VLAN and Security

Managed switches are preferred for DCS networks, as they allow VLAN segmentation
to separate control traffic from other network traffic, enhancing security and
performance. Security features may include port-level access control, authentication,
and monitoring to protect critical industrial data.

Industrial Protocol Support

Switches should be compatible with industrial communication protocols such as
PROFINET, Modbus TCP, EtherNet/IP, and support rapid failover for these protocols to
maintain deterministic control and minimize downtime.

Summary

In summary, DCS industrial-grade network switches must combine high reliability,
deterministic communication, redundancy, environmental resilience, VLAN support,
and industrial protocol compatibility. These features ensure that industrial
automation systems operate safely, efficiently, and continuously, even under harsh
conditions and complex network topologies.

Article Content

Network Switch Requirement in SCADA and DCS Architecture

In this post, we will learn the basic requirements for a network switch to be installed
in SCADA and DCS architecture.

SCADA & PLC / DCS System Architecture — Practical Design Guide

DCS: best for continuous / process plants that need tight control, advanced control
strategies, operator management, built-in redundancy, and integrated engineering
tools.
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SCALANCE

SCALANCE network components form the basis of communication networks in
manufacturing and process automation. Specially designed for use in industrial
applications, they fulfill all requirements

[PSS 41H-7NETWORK.E] Ecostruxure Foxboro DCS Control Network

When designing and installing an EcoStruxure Foxboro DCS, you can tailor the
Control Network architecture to minimize the total installed cost. The control network
supports communication among

DCS Technical Specifications Overview | PDF | Electromagnetic ...

This document provides technical specifications for a distributed control system
(DCS). It includes specifications related to hardware, architecture, I/O requirements,
scan times, human interface,

Emerson DeltaV Smart Switches

From a 30-port rack-mounted unit to fixed-port DIN rail mounted switches, the DeltaV
network switch will meet a wide variety of network requirements. The broad line of
DeltaV Smart Switches are all you

Networking and Security in Industrial Automation Environments

Table 2 summarizes cross-industry industrial network requirements, challenges, and
Industrial Automation Solution features to help customers achieve various business
outcomes.

Managing and Configuring Switches for Secure SCADA Networks

The real-time operation, high availability, and asset security are key requirements of
the power plant Industrial Control System, which depend on how resilient the
production network is.

A Guide to Picking the Right Industrial Ethernet Switch

Discover the essential aspects of choosing the right Industrial Ethernet Switch.
Explore network requirements, key features, and more for optimal performance.

Durable Industrial Switches

D-Link''s Industrial Switches have industrial-grade resilience to maintain your network
uptime despite extreme hot and cold temperature variances. With

Industrial Ethernet Switches: Benefits, Applications & Buying Guide

Discover what industrial grade Ethernet switches are, their unique features, real-
world applications, key differences from regular switches, and where to buy.
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Distributed Control System (DCS) | Yokogawa Electric Corporation

What is a distributed control system? A Distributed Control System (DCS) is an
automated control solution widely used in industrial plant operations. In the
instrumentation industry, it''s commonly

Distributed Control System Specification – PAKTECHPOINT

Distributed Control System Specification This Article covers the minimum
requirements for the design, configuration, and installation of Distributed Control
Systems (DCS).

DISTRIBUTED CONTROL SYSTEMS (DCS)

THE WORKSHOP This workshop will cover the practical applications of the modern
distributed control system (DCS). Whilst all control systems are distributed to a
certain extent today and there is a

isco Industrial Ethernet Switches Ordering Guide

Cisco Industrial Ethernet Switches Ordering Guide Grow a Manageable Network for
Tomorrow, Today. Industrial Ethernet Switches: Resilient, Secure, and Zero-Touch
Deployment

Industrial Switches | D-Link UK

D-Link''s Industrial Switches have industrial-grade resilience to maintain your network
uptime despite extreme hot and cold temperature variances. With

Power Supply Requirements for Industrial Switches

Industrial-grade switches serve as the backbone of modern industrial networks,
ensuring reliable connectivity and optimal performance across various applications.
Understanding the

DCS to SCADA Internet Connection: Network Architecture & Security ...

Learn how to connect DCS to SCADA over internet with proper network architecture,
security considerations, and hardware requirements for industrial environments.
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Contact Us

Continue your research online:

Website: https://ensaa.es
Technical inquiry: https://ensaa.es/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.

Powered by TCPDF (www.tcpdf.org)

© 2026 ENSAA OPTICAL NETWORKS - All rights reserved

http://www.tcpdf.org

