iec 61131 3 programming industrial
automation systems

IEC 61131-3 programming industrial automation systems is a crucial standard
that plays a pivotal role in the realm of industrial automation. As
industries move toward increased automation, the need for standardized
programming languages to control and manage complex systems has become
paramount. The IEC 61131-3 standard not only provides a framework for
programming but also ensures that various components and systems can
communicate seamlessly. In this article, we will delve into the intricacies
of IEC 61131-3, exploring its structure, the programming languages it
encompasses, its importance in industrial automation, and the future trends
in this domain.

Understanding IEC 61131-3

The IEC 61131-3 standard is part of the International Electrotechnical
Commission (IEC) 61131 series, which governs programmable controllers.
Specifically, IEC 61131-3 focuses on programming languages and their
application in programmable logic controllers (PLCs) and industrial
automation systems.

History and Development

The standard was first published in 1993 and has undergone several revisions,
with the latest version being released in 2013. The motivation behind its
creation was to unify programming efforts in industrial automation, reducing
complexity and enhancing interoperability among different manufacturers'
equipment.

Structure of IEC 61131-3

TEC 61131-3 is structured into several key components:

1. Programming Languages: The standard defines five programming languages for
industrial automation, which cater to different user needs and application
scenarios.

2. Data Types: It specifies various data types, including basic types (e.g.,
BOOL, INT, REAL) and complex types (e.g., arrays, structures).

3. Program Organization Units (POUs): These are modular components of a
program, such as functions, function blocks, and programs, which promote
reusability and organization.

4. Communication: IEC 61131-3 addresses the communication protocols necessary



for inter-device communication and integration within larger systems.

Programming Languages in IEC 61131-3

IEC 61131-3 is notable for its inclusion of five distinct programming
languages, each with its own strengths and weaknesses. Understanding these
languages is essential for effective programming in industrial automation
systems.

1. Ladder Diagram (LD)

Ladder Diagram is one of the most widely used languages in industrial
settings. It resembles electrical relay logic diagrams and is particularly
intuitive for electricians and technicians.

- Advantages:
- Familiarity for electrical engineers.
- Easy to understand and troubleshoot.

- Disadvantages:
- Limited in handling complex data structures.

2. Function Block Diagram (FBD)

Function Block Diagram allows for graphical representation of functions and
their interconnections. This language is beneficial when dealing with complex
control systems.

- Advantages:
- Visual representation simplifies complex interactions.
- Supports reusability through function blocks.

- Disadvantages:
- Can become cluttered with too many blocks.

3. Structured Text (ST)

Structured Text resembles high-level programming languages like Pascal or C.
It is text-based and supports complex algorithms and data manipulation.

- Advantages:
- Powerful for complex calculations and data handling.
- More expressive than graphical languages.



- Disadvantages:
- Steeper learning curve for non-programmers.

4. Instruction List (IL)

Instruction List is a low-level language similar to assembly language,
designed for straightforward, sequential control tasks.

- Advantages:
- Compact and efficient for simple tasks.

- Disadvantages:
- Not suitable for complex control algorithms.
- Considered obsolete in many modern applications.

5. Sequential Function Chart (SFC)

Sequential Function Chart is a graphical language that represents processes
as a series of steps and transitions. It is particularly useful for managing
sequential operations.

- Advantages:
- Clear representation of process flows.
- Ideal for batch processing and sequential tasks.

- Disadvantages:
- May be less intuitive for non-technical users.

Importance of IEC 61131-3 in Industrial
Automation

The significance of IEC 61131-3 in industrial automation cannot be
overstated. The standard provides a common framework that enhances
interoperability among diverse automation components and systems. Here are
some key benefits:

1. Interoperability

- Standardized Communication: By adhering to IEC 61131-3, different devices
from various manufacturers can communicate seamlessly, facilitating
integration.

- Reduced Vendor Lock-in: Users are not tied to a single vendor’s proprietary



systems, allowing for flexibility in choosing components.

2. Enhanced Productivity

- Faster Development: The use of standardized languages allows for quicker
programming and implementation.

- Easier Maintenance: With a common framework, troubleshooting and updating
systems become simpler and more efficient.

3. Improved Safety and Reliability

- Consistent Programming Practices: Standardization leads to better adherence
to safety practices and reliability in system performance.

- Error Reduction: Well-defined programming structures help minimize coding
errors.

Challenges in Implementing IEC 61131-3

Despite its advantages, implementing IEC 61131-3 comes with its own set of
challenges:

1. Learning Curve

- Diverse Skill Sets Needed: Different programming languages require specific
skill sets, making it challenging to find personnel proficient in all
aspects.

- Training Requirements: Organizations may need to invest time and resources
in training employees.

2. Legacy Systems

- Integration Issues: Older systems that do not conform to IEC 61131-3 may
pose integration challenges.

- Cost of Upgrading: Transitioning to standardized systems can be costly and
time-consuming.

Future Trends in IEC 61131-3 and Industrial



Automation

The landscape of industrial automation is evolving, and IEC 61131-3 is
adapting to these changes. Emerging trends include:

1. Industry 4.0 and IoT Integration

- Smart Manufacturing: The integration of IoT devices necessitates the use of
IEC 61131-3 for interoperability and data exchange.

- Data Analytics: Enhanced data processing capabilities in IEC 61131-3 will
support smarter decision-making processes.

2. Cloud Computing and Edge Computing

- Remote Monitoring and Control: The ability to program PLCs over cloud
platforms is becoming increasingly important.
- Edge Processing: Processing data closer to the source will require IEC
61131-3 to evolve for real-time applications.

3. Cybersecurity Considerations

- Increased Threats: As systems become more connected, ensuring security in
IEC 61131-3 applications will be crucial.

- Standardized Security Protocols: The development of security measures
aligned with IEC 61131-3 will be essential for safe operations.

Conclusion

IEC 61131-3 programming for industrial automation systems is an indispensable
standard that fosters interoperability, enhances productivity, and
contributes to the safety and reliability of industrial processes. By
understanding its structure and programming languages, industry professionals
can leverage its capabilities to optimize automation efforts. As the field
continues to evolve with trends like Industry 4.0 and IoT, IEC 61131-3 will
undoubtedly adapt, ensuring its relevance in the future of industrial
automation. The ongoing commitment to innovation and standardization will
pave the way for more efficient, safe, and interconnected industrial
operations worldwide.



Frequently Asked Questions

What is IEC 61131-3 and why is it important in
industrial automation?

IEC 61131-3 is an international standard for programmable logic controllers
(PLCs) that defines the programming languages and software architecture for
industrial automation systems. It is important because it promotes
interoperability, standardization, and flexibility in the design and
implementation of automation solutions.

What are the five programming languages defined in
IEC 61131-37

The five programming languages defined in IEC 61131-3 are: Ladder Diagram
(LD), Function Block Diagram (FBD), Structured Text (ST), Instruction List
(IL), and Sequential Function Chart (SFC). Each language serves different
programming needs and preferences.

How does IEC 61131-3 support modular programming?

IEC 61131-3 supports modular programming through the use of function blocks
and reusable code structures. This allows developers to create libraries of
function blocks that can be reused across different projects, enhancing
maintainability and reducing development time.

What role does Structured Text (ST) play in IEC
61131-37?

Structured Text (ST) is a high-level programming language in IEC 61131-3 that
resembles traditional programming languages like Pascal or C. It is used for
complex algorithms and mathematical computations, making it suitable for
tasks that require advanced logic and data manipulation.

Can IEC 61131-3 be used in conjunction with other
automation standards?

Yes, IEC 61131-3 can be integrated with other automation standards such as
OPC UA for communication and safety standards like IEC 61508. This
interoperability allows for more comprehensive automation solutions.

What is the significance of the PLCopen organization
in relation to IEC 61131-37?

PLCopen is an organization that promotes the use of IEC 61131-3 and develops
guidelines, best practices, and application standards for PLC programming.



Their contributions help enhance the adoption and implementation of the
standard in various industries.

How does IEC 61131-3 enhance the development of
safety-critical applications?

IEC 61131-3 enhances the development of safety-critical applications by
providing a standardized approach to programming that includes features for
error handling, safety functions, and the ability to create clear, structured
code that is easier to validate and verify.

What are the challenges in adopting IEC 61131-3 for
industrial automation?

Challenges in adopting IEC 61131-3 include the need for training and skill
development for engineers, the potential for a steep learning curve with some
of the programming languages, and the integration of legacy systems that may
not support the standard.

What trends are emerging in IEC 61131-3 programming
for Industry 4.0?

Emerging trends in IEC 61131-3 programming for Industry 4.0 include increased
use of cloud-based platforms, integration of IoT devices, enhanced data
analytics capabilities, and the implementation of machine learning algorithms
within automation systems.
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