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ABSTRACT : 

Industrial control is an engineering discipline concerned with the regulation and operation of industrial processes in an automated and precise manner. This field 

aims to achieve maximum efficiency, productivity and quality in industrial processes, while ensuring safety and security. Both Programmable Logic Controllers 

(PLC) and Distributed Control Systems (DCS) are fundamental to the field of industrial control. Although both are used to control industrial processes, they differ 

in many aspects. In this paper, these differences will be studied and identified, and the best scenario for using each will be determined. 
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1. Introduction : 

Industrial control systems represent a comprehensive category that includes various devices and systems utilized for the management of industrial 

processes. This category encompasses factory control panels, thermal controllers, water management systems, power supplies, voltage and current 

alarms, among others, all of which play a crucial role in the operational efficiency of a business. Over the years, these systems have advanced 

significantly to facilitate the seamless operation of entire industries or businesses. They create an environment conducive to the planning and execution 

of industrial programs while enhancing workplace safety. The applications of such control systems span a wide range of industries, from basic systems 

that oversee fundamental factory operations to sophisticated systems capable of monitoring intricate processes involved in the precise manufacturing of 

equipment and critical infrastructure. These control systems are essential for ensuring effective communication and information flow throughout an 

organization, both internally and externally.  

 

While many individuals possess a general understanding of industrial control systems, they may not be aware of the various types that exist. When 

considering new industrial machinery, it is vital to understand the specific functions of each type of control system. Below are some of the key types of 

industrial control systems.  

Programmable Logic Controllers (PLCs) are a unique form of computer technology designed for a wide array of tasks, ranging from input and output 

control to microcontroller development. They are programmed using standard software and offer more than just basic digital processing capabilities. 

PLCs possess numerous specialized features and are frequently employed in embedded systems where direct programming is required. 

Supervisory Control and Data Acquisition: This refers to an open-source software framework designed for the management and analysis of information 

flow within extensive networks and computerized systems. Supervisory control encompasses the oversight of interactions between systems and 

personnel within an organization, as well as the regulation of information and command transfers within a system. 

Distributed Control Systems: A distributed control system consists of multiple interconnected devices that collaboratively create a controlled 

environment. A prime example of such a system is a manufacturing facility where the entire production line can be programmed to operate during idle 

periods or when specific tasks need to be executed. 

Remote Terminal Units: These industrial devices facilitate communication with machinery and are typically managed by a computer. A remote 

terminal generally features a keyboard for inputting commands into the machine and includes a serial port for interfacing with a computer or other 

devices. 

Programmable Automation Controllers: These devices enable the programming of particular actions and events within a factory or warehouse setting. 

They can vary from basic components like LED lights and motion sensors to more sophisticated systems such as computerized video monitors and 

robotic arms. 

Smart Electronics: This term refers to the integrated control of electrical system components through microprocessor technology, encompassing devices 

such as circuit breakers and transformers. These devices may operate fully automatically or semi-automatically and are capable of digital 

communication. 
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Basic Components of an Industrial Control System 

Sensors: Measures various process variables such as pressure, temperature, and flow. 

Control unit: Receives signals from sensors and compares them to target values, then issues the necessary commands to modify the process. 

Acting devices: Executes commands issued by the control unit, such as opening or closing valves or changing the speed of motors. 

Control software: Used to program the control unit and define target values and control logic. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig1.shows Components of an Industrial Control System 

2. PLC 

PLC stands for Programmable Logic Controller, which is a solid-state electronic device designed to control industrial processes. PLC executes a set of 

pre-programmed commands to control various input and output devices such as motors, valves, sensors, etc. PLCs are highly durable and flexible in 

programming, making them ideal for use in harsh industrial production environments. 

Basic PLC Components 

Central Processing Unit (CPU): This is the “brain” of the PLC, executing the control program and running the operations. 

Memory: Stores the control program, data, and error history. 

Input/Output (I/O) Modules: Allows the PLC to be connected to external devices such as buttons, sensors, motors, valves, etc. 

Power Unit: Provides the PLC with the power it needs to operate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Fig2.shows PLC Logic 

 

How does a PLC work? 

Programming: The PLC is programmed using special programming languages such as Ladder Logic to perform the required tasks. 

Execution: The PLC executes the control program periodically, reading the input values, performing the necessary processing, and then writing the 

output values. 

Monitoring: The status and operations of the PLC can be monitored through a display screen or a computer. 
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 Fig3.shows PLC Programing  Logic 

 

Why use PLC? 

Reliability: PLCs are designed to operate in harsh and noisy industrial environments. 

Flexibility: PLCs can be programmed to perform a wide range of tasks. 

Ease of Use: The programming languages used in PLCs are easy to learn. 

Cost: The cost of PLCs compared to their benefits makes them an economical choice. 

PLC Applications 

PLCs are used in many industrial applications such as: 

Automated production lines: Controlling motors, valves, and sensors. 

Building control systems: Controlling lighting, air conditioning, and security systems. 

Water treatment: Controlling water valves, pumps, and fluid levels. 

Industrial robotics: Controlling robot movements and performing tasks. 

3. DCS  

A distributed control system or DCS is an advanced industrial control system used to control large and complex industrial processes. Unlike a PLC that 

focuses on controlling discrete processes, a DCS provides integrated control of continuous and complex processes. 

A DCS system mainly consists of: 

Multiple controllers: Instead of a single central controller as in a PLC, a DCS consists of several controllers distributed throughout the industrial 

process. Each controller is responsible for a specific area of the process. 

A communication network: Connects these units to each other and to the main control center. 

The main control center: Provides a graphical user interface (HMI) that allows operators to monitor and manage the entire process. 

Sensors: Measure various process variables such as pressure, temperature, and flow. 

Acting devices: Execute commands issued by the controller, such as opening or closing valves or changing the speed of motors. 

What are the advantages of DCS 

High flexibility: The system can be easily expanded to add new controllers or additional devices. 

High reliability: In the event of a failure in one of the units, the system as a whole continues to operate normally. 

High Efficiency: DCS can improve the efficiency of industrial processes by precisely controlling various variables. 

Advanced User Interface: DCS provides an easy-to-use graphical user interface that allows operators to easily monitor and manage the process. 

What are the Applications of DCS 

DCS is used in many industries, including: 

Oil and Gas Industry: Control of refining and petrochemical processes. 

Energy Industry: Control of power plants. 

Pharmaceutical Industry: Control of pharmaceutical manufacturing processes. 

Water Treatment: Control of water treatment plants. 

4. The main differences between PLC and DCS 

Table1. shows the difference between PLC & DCS 

Feature PLC DCS 

Application Discrete processes, simple control Continuous operations, complex control 

Structure Single device Network of controllers 
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Programming Simple programming languages (e.g. ladder 

language) 

High-level programming languages (such as C++) 

Interface Simple user interface Powerful graphical user interface 

Price Less cost Higher cost 

Flexibility Less flexibility High flexibility 

Extensibility Limited extensibility Easy expansion 

 

When to use PLC and when to use DCS? 

• Use of PLC: 

a. Simple, discrete operations. 

b. Low-cost applications. 

c.  Harsh environments. 

d. Where flexibility is not a priority. 

• Use of DCS: 

a. Complex, continuous operations. 

b. Applications requiring advanced user interfaces. 

c. Operations requiring high scalability. 

d. Where flexibility and the ability to integrate with other systems are essential. 

5. Conclusion : 

The field of industrial control is constantly evolving, with AI and machine learning technologies being integrated to improve system performance. 

Modern communication technologies are also being used to achieve remote control and continuous monitoring of industrial processes. Both PLC and 

DCS are valuable tools in the field of industrial control. Choosing the right system depends on the specific application requirements. If you need 

simple, discrete control, a PLC is the best choice. If you need complex, integrated control, a DCS is the best choice . 

Important Notes : 

 •In some applications, PLC and DCS are used together. 

 •There are many other factors to consider when choosing a control system, such as the size of the process, the level of safety required, and the available 

budget. 
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