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Introduction 

Industrial control panels have become the nerve center in most manufacturing and processing sce-
narios. They contain the devices which govern and scrutinize industrial operations.

But what exactly are these key components? In what ways do these components interact with one 
another to promote efficiency?

We have therefore sought to tackle the functions’ and compo-
nents’ types of the industrial control panels in this article. We 
will be looking at industrial control panels; their enclosures, 
wiring and various components that comprise them.

Irrespective of whether you are an electrical engineer, a main-
tenance technician or just interested, this article will provide 
moderate to in depth education on these systems.

Let us embark on the efforts of industrial control panel compo-
nents and their functions in automation control engineering.
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Key Components of Industrial 
Control Panels
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Key Components of Industrial Control Panels

Concept of Industrial Control Panels

Industrial control panels are considered a centralized location from where all processes within an 
industry are performed and controlled. This is done to make it easy in the performance of repetitive 
processes, increase production and maintain a safe environment in different industries.

Inside these panels, we will find components such as programmable logic controllers, unit and em-
bedded human-machine interface components, electrical circuit protection units and power supply 
devices. Every one of these components contributes to the normal working of the control panel. So, 
the knowledge of the components as mentioned is necessary in understanding the operation of the 
industrial control panel.

The Functions of Industrial Control Panels

The enclosure of the control panel as the name suggests includes protective shields for the compo-
nents inside the panel. It protects them against damages caused by external factors like dust, humid-
ity, and temperature which might impair their efficiency or shorten their lives.

Materials and Degrees of Protection Typically Provided

Most enclosures are constructed of materials such as stainless steel, aluminum, or plastic. Factors 
such as location in which the panel will be mounted should be considered when selecting the mate-
rial. For example, steel is preferred in places where rusting is a risk.

At any given time, an enclosure must meet certain protection standards. Criteria such as the IP 
(Ingress Protection) rating is one of the parameters that define the degree of protection offered by 
the enclosure from sortie and ingress of dust particles and water.

Environmental Aspects and Ventilation

Climatic conditions tend to vary the design features of control panel enclosures. For instance, 
weather-proof is required for panels that will be placed outside, whereas panels that will be sub-
jected to high-temperature conditions require heat proof material.

Cooling ventilation is yet another aspect that is key during the design process of the enclosure. 
Without proper ventilation of the components, overheating results in malfunctions and may ulti-
mately lead to failure. For that reason, enclosures are fitted with cooling systems like fans and heat 
exchangers to regulate the temperature within safe operational levels.
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Essentials of Wiring Industrial Control Panels

Tertiary elements of any industrial control panel are the wires and the wiring system. All compo-
nents are interlinked and interrelated to work harmoniously. Thus, the wiring must be properly 
done to ensure the safety and the efficiency of the panel.

Safety and Functionality

Poor wiring and installation techniques are commonly associated with 
electric concerns such as life risk to workers, damage to equipment, 
and unacceptable expenses through replacements or repairs. So, all 
the wires must be of good quality and installation must be done ac-
cordingly. This includes proper insulation and grounding to prevent 
shocks and electrical shorts.

Further, there is a need for sufficient assessment of the systems wiring 
since it should also be able to support the systems electrical load. This 
is suitable in estimating current and voltage requirements of different 
parts to prevent overloading on circuit boards.

Wiring Organization and Labeling

It is important to arrange and label the wires located inside 
a control panel for the sake of servicing and fault finding. 
Wires are often kept orderly and traceable using terminal 
blocks and wiring ducts.

Each wire should have a label indicating its function and 
severing point helping to ensure wires are easily located 
during maintenance and repairs. Moreover, modification/
remodification or repair will be carried out efficiently.
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Fundamentals of Industrial Control Panel Wiring

Wiring is generally regarded as the most important feature in any given industrial control panel. It is 
the foundation that links all the components together making it possible for them to work in unison. 
The correct and proper wiring practice is important for the safety and the functioning of the panel.

Safety and Functionality

Bad and low quality electrical wiring practices can cause electrical faults, which is a hazard for people 
and property. Therefore, it becomes very imperative to ensure that wires of the right quality are used 
and the right installation methods are exercised. This involves respecting insulation and grounding so 
as to mitigate the risks of shocks and electrical shorting of equipment.

Additionally, the wiring has the potential to withstand the electrical loads that the whole system may 
possess. This entails precise estimation of the current and voltage ratings for every part of the system.

System Wiring and Labeling

System wiring and labeling are crucial for the safe operation, maintenance, and troubleshooting of 
control panels. Proper labeling provides clear information about the function and destination of each 
wire, making it easier to identify connections during maintenance or repairs. Components like termi-
nal blocks and wiring duct help organize and enclose wires, ensuring order and reducing the risk of 
errors or accidents.

Primary Elements of Control Panels

There are many elements in an industrial control panel. All of these components are important in 
the functioning of the entire system. Let us look at a few of its important components.

Programmable Logic Controllers (PLCs)

Programmable Logic Controllers or PLCs can be considered to be the intelligence of the control pan-
el. They follow the control program, respond to the input signals from the sensors and generate out-
put signals to the actuators.

PLCs can be fully utilized through customized software programming in order to operate a broad 
range of control tasks. Such versatility is very much useful in many industries.
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Human Machine Interfaces (HMIs)

Human Machine Interface (HMI) systems are designed to help operators control and monitor sys-
tems efficiently. These interfaces provide a clear way to display the system’s status and allow for man-
ual operations.

HMIs range from simple symbols, lights, and switches to more advanced touchscreen displays. They 
play a crucial role in overseeing and managing industrial processes.

Circuit Breakers

Circuit breakers are designed to protect control panels and their circuitry from 
electrical overloads. When the current exceeds a certain threshold, the circuit 
breaker automatically cuts off the electrical supply, preventing damage and re-
ducing the risk of fire.

Power Supplies

Power supplies ensure the proper voltage and current levels for each component in a control panel. 
By regulating the electrical output, they make system operation smoother and more efficient, playing 
a key role in both safety and performance.

Relays and Transformers

Relays function as switches that control the flow of power to different parts of a system. They can 
be triggered either manually or automatically, based on signals from the PLC (Programmable Logic 
Controller).

Whereas, transformers are used to increase or reduce voltage levels as needed. They guarantee that 
every part functions under the required voltage potential.

Terminal Blocks and Wiring Duct

Terminal blocks are designed to connect different (multiple) 
circuits, providing a neat and efficient way to link wires. They 
allow several wires to be combined at a single connection 
point, making the wiring process simpler and more organized.

Wiring duct assists in the routing and the safeguarding of the 
wires that run along the interior of the control panel. They 
keep the wires tidy and provide them with some protection 
against shocks and other physical damage thus enhancing the 
safety and the life span of the panel.
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Compliance with Safety Standards

Ensuring safety is paramount when designing and assembling industrial control panels. Compliance 
with safety regulations safeguards both the equipment and its operators.

These standards cover aspects such as proper wiring, grounding, protection against short circuits, 
and handling current-carrying components. They also oversee labeling to ensure easy identification 
and maintenance of parts.

Control Panel – UL 508A and Other Key Standards

UL 508A is one of the most recognized global standards for ensuring the safety of industrial control 
panels. It outlines the necessary documentation for design, construction, and organization of control 
systems.

Compliance with UL 508A ensures that the control panel meets established safety standards, which 
is often a requirement for many customers and regulatory bodies. Adhering to this standard can also 
enhance marketability by meeting customer expectations.

Other important standards include the National Electrical Code (NEC) and International Electro-
technical Commission (IEC) guidelines, both of which are essential for maintaining the quality and 
safety of control panels.
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Maintenance and Troubleshooting

To improve operating performance and extend the lifespan of industrial control panels, regular main-
tenance is essential. This proactive approach helps identify potential failures and allows for interven-
tion before major issues arise.

Troubleshooting is a critical component of maintenance. It involves systematically testing the control 
panel to locate and resolve any faults.

Inspections and Testing

Frequent inspections and testing of control panels are vital for assessing their effectiveness, but ex-
cessive checks can be exhausting. Inspections may include diagnostic evaluations, monitoring feed-
back, and physical checks for malfunctions.

Testing methods can encompass load tests, insulation resistance testing, and functional tests, among 
others. These procedures verify how the control panel operates under various loads and conditions.

An industrial control panel can achieve optimal efficiency and safety when constructed with high-quali-
ty components, from the enclosure to the wiring and core elements. Therefore, selecting components 
wisely and ensuring they meet safety standards is crucial for enhancing performance and durability.
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