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Automation is key to
efficient and reliable
industrial processes, and
Siemens STEP 7 plays a
crucial role in achieving
this. This comprehensive
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guide delves into the
world of automating with
STEP 7, focusing on two
powerful programming
languages: Structured Text
Language (STL) and
Structured Control
Language (SCL). We'll
explore their benefits,
practical applications,
and best practices to help
you optimize your
automation projects. This
guide will cover topics
such as PLC programming
with STEP 7, STL vs. SCL
in automation, and
efficient automation
strategies using STEP 7.

Introduction to
STEP 7 Automation
with STL and SCL
Siemens STEP 7 is a widely
used software platform for
programming Programmable
Logic Controllers (PLCs),
the backbone of countless
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industrial automation
systems. Within STEP 7,
engineers have the choice
between several
programming languages, but
STL and SCL stand out for
their power and
flexibility in automating
complex processes. STL, a
text-based language,
offers a straightforward
approach for simpler
applications, while SCL,
based on IEC 61131-3,
provides a more structured
and object-oriented
environment ideal for
large-scale projects and
sophisticated control
systems. Choosing between
STL and SCL often depends
on project complexity,
team expertise, and
maintainability
requirements.

The Benefits of
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Automating with
STEP 7, STL, and
SCL
Automating with STEP 7
using STL and SCL offers
numerous advantages over
traditional hardwired
control systems:

Increased Efficiency:
Automated systems
operate consistently
and at higher speeds
than manual processes,
boosting productivity
and throughput.
Imagine a conveyor
belt system controlled
by a STEP 7 PLC: STL
or SCL programs can
precisely manage
speed, timing, and
sensor feedback for
optimal performance.
Improved Reliability:
Automated systems
reduce the chances of
human error, leading
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to more consistent and
reliable operation.
Automated safety
checks implemented in
SCL, for example, can
significantly reduce
the risk of accidents.
Reduced Costs: While
the initial investment
in automation might
seem high, the long-
term cost savings from
increased efficiency,
reduced downtime, and
fewer errors often
outweigh the upfront
expenses. This is
especially true when
using STEP 7's
powerful debugging and
simulation tools.
Enhanced Flexibility:
Automated systems can
be easily modified and
adapted to changing
production
requirements. This
adaptability is
especially beneficial
when dealing with
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variations in product
specifications or
production volume.
SCL's structured
approach simplifies
modifications and
expansions compared to
older ladder logic
techniques.
Better Data
Management: PLCs
programmed with STEP 7
can collect and
process large amounts
of data, providing
valuable insights into
the efficiency and
performance of your
processes. This data
can be used for
predictive
maintenance, process
optimization, and
continuous
improvement.

Practical Usage
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of STL and SCL in
STEP 7 Projects
The choice between STL and
SCL often comes down to
the specific needs of the
project:

STL (Structured Text
Language):

Best suited for:
Smaller, less complex
automation tasks. Its
simple syntax is
easier to learn for
beginners.
Example: Controlling a
simple on/off process,
like a pump that
starts and stops based
on level sensor
readings. A few lines
of STL code can easily
manage this.
Strengths: Easy to
learn, rapid
prototyping, good for
quick implementation.
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Weaknesses: Can become
difficult to maintain
for larger projects,
less structured than
SCL.

SCL (Structured Control
Language):

Best suited for:
Large, complex
automation projects
requiring structured
programming, data
encapsulation, and
reusability of code.
Example: Managing a
complex manufacturing
process involving
multiple machines,
conveyors, and robots,
requiring intricate
sequencing and
coordination. SCL's
object-oriented
capabilities
significantly simplify
this complexity.
Strengths: Highly
structured, supports
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modular programming,
easier maintenance and
scalability for large
projects.
Weaknesses: Steeper
learning curve
compared to STL,
requiring a stronger
understanding of
programming concepts.

Both languages can be used
within a single STEP 7
project. For instance, a
larger project might
utilize SCL for the main
control logic and STL for
smaller, more localized
functions. This hybrid
approach leverages the
strengths of each
language.

Efficient
Automation
Strategies Using
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STEP 7
Effective automation goes
beyond simply writing
code. Several best
practices enhance
efficiency and
maintainability:

Modular Programming:
Break down complex
tasks into smaller,
manageable modules in
both STL and SCL. This
makes debugging,
testing, and
modification easier.
Proper Data
Structuring: Define
clear data types and
structures to improve
code readability and
maintainability. SCL
excels in this area.
Comments and
Documentation: Always
comment your code
clearly to aid
understanding and
future maintenance.
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This is crucial
regardless of the
language used.
Version Control: Use a
version control system
(e.g., Git) to track
changes and revert to
earlier versions if
needed.
Testing and
Simulation: Thoroughly
test your code using
STEP 7's simulation
features before
deploying it to the
actual PLC.

Conclusion:
Mastering STEP 7
Automation
Mastering automation with
STEP 7 using STL and SCL
empowers engineers to
create efficient,
reliable, and flexible
industrial control
systems. By choosing the
appropriate language for
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each task, implementing
best practices, and
leveraging STEP 7's
powerful features, you can
optimize your automation
projects and gain a
significant competitive
advantage. The key lies in
understanding the
strengths and weaknesses
of each language and
applying them
strategically within your
projects.

FAQ
Q1: What are the key
differences between STL
and SCL in STEP 7?

A1: STL is a simpler,
text-based language
suitable for smaller
projects, while SCL is a
more structured, object-
oriented language better
suited for large, complex
systems. STL has a gentler
learning curve but can
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become unwieldy for larger
projects. SCL offers
better code organization,
reusability, and
maintainability, though it
requires a more advanced
programming background.

Q2: Can I use both STL and
SCL in the same STEP 7
project?

A2: Yes, you can
seamlessly integrate both
STL and SCL within a
single STEP 7 project.
This allows you to
leverage the strengths of
each language, using STL
for simpler tasks and SCL
for more complex logic.

Q3: How can I improve the
maintainability of my STEP
7 programs?

A3: Follow best practices
such as modular
programming, clear data
structuring, comprehensive
commenting, and version
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control. Choose a
programming language
appropriate to the
complexity of the task.
Well-structured code is
far easier to maintain and
debug.

Q4: What are the best
practices for debugging
STEP 7 programs?

A4: Utilize STEP 7's
debugging tools, including
online monitoring,
breakpoints, and variable
watch windows. Implement
thorough testing,
including simulation
before deployment to the
actual PLC. Modular
programming makes
debugging significantly
easier.

Q5: Is there a significant
performance difference
between STL and SCL?

A5: In most cases, the
performance difference
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between STL and SCL is
negligible. The choice
should primarily be based
on code organization and
maintainability, rather
than performance concerns.
Optimization techniques
are more critical for
performance improvements.

Q6: What resources are
available for learning
STEP 7, STL, and SCL?

A6: Siemens provides
extensive documentation
and training materials for
STEP 7. Numerous online
courses, tutorials, and
forums dedicated to PLC
programming and STEP 7 are
also available. Consider
exploring Siemens'
official website and
reputable online learning
platforms.

Q7: What are the future
implications of using STEP
7 with STL and SCL in
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industrial automation?

A7: As industrial
automation continues to
evolve, the use of STEP 7
with STL and SCL will
remain critical. The
increasing complexity of
industrial systems demands
the structured and
maintainable code offered
by these languages.
Integration with other
technologies like cloud-
based platforms and IIoT
(Industrial Internet of
Things) will become
increasingly important.

Q8: How can I ensure my
STEP 7 programs are safe
and reliable?

A8: Implement robust error
handling, use appropriate
safety devices, and adhere
to relevant safety
standards. Thorough
testing and simulation are
crucial. Consider using
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function blocks designed
for safety-critical
applications and consult
safety experts for
guidance on critical
systems.

Automating with
STEP 7 in STL and
SCL: A Deep Dive
into Industrial
Automation
The realm of industrial
automation is incessantly
evolving, demanding more
complex and efficient
control architectures.
Siemens' STEP 7
programming platform plays
a pivotal role in this
arena, providing a
powerful toolkit for
engineers to create and
deploy automation
solutions. Within STEP 7,
two prominent languages
stand out: Structured Text
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Language (STL) and
Structured Control
Language (SCL). This paper
will investigate the
capabilities of these
languages in automating
industrial processes,
highlighting their
advantages and
limitations.

STL, a alphanumeric
programming language,
offers a simple approach
to developing automation
programs. Its grammar
closely parallels other
high-level languages like
Pascal or C, making it
comparatively easy to
master. This usability
makes it ideal for
programmers with previous
experience in similar
languages. STL shines in
applications requiring
ordered logic, making it
perfect for regulating
simple machine sequences.
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Consider a case where you
need to automate a simple
conveyor belt system.
Using STL, you can readily
specify the stages
involved: start motor,
observe sensor for
presence of a product,
stop motor after a
specific time or distance.
This sequential nature of
the process converts
seamlessly into clean STL
code, increasing the
understandability and
maintainability of the
program. This
straightforwardness is a
major advantage of STL,
particularly for smaller-
scale automation projects.

However, STL's ease can
also be a shortcoming for
more sophisticated
applications. For
extensive projects with
nested logic and wide-
ranging data processing,
STL can become difficult
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to manage and debug. This
is where SCL comes into
play.

SCL, or Structured Control
Language, is a far
powerful and versatile
language based on IEC
61131-3 standards. It
features object-oriented
programming ideas,
allowing for component-
based program creation.
This organized approach
makes SCL exceptionally
suitable for managing
intricate automation
projects.

Unlike STL's sequential
nature, SCL's adaptability
allows for the design of
reusable code modules that
can be integrated into
larger programs. This
promotes reusability,
reduces design time, and
improves code
maintainability.
Furthermore, SCL's
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capacity to handle large
datasets and intricate
data structures makes it
perfect for advanced
automation jobs.

For example, imagine
managing a sophisticated
robotic arm with multiple
axes and sensors. Managing
the motion and feedback
iterations in STL would be
incredibly challenging.
However, SCL’s object-
oriented features would
allow you to create
separate objects for each
axis, each with its own
procedures for controlling
location, speed, and
hastening. These objects
can then be assembled to
control the entire robotic
arm efficiently. This
modular approach ensures
scalability and makes the
code much more
controllable.

In closing, both STL and
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SCL offer important tools
for automation with STEP
7. STL's ease makes it
ideal for smaller, simpler
projects, while SCL's
might and adaptability are
crucial for more
sophisticated
applications. The choice
between STL and SCL hinges
on the specific
requirements of the
project. Mastering both
languages enhances an
automation engineer's
abilities and opens doors
to a larger variety of
automation challenges.

Frequently Asked Questions
(FAQ):

1. Q: Which language
should I learn first, STL
or SCL?

A: For beginners, STL is
generally easier to learn
due to its simpler syntax.
However, SCL's long-term
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benefits in managing
complex projects make it a
worthwhile investment in
the long run.

2. Q: Can I mix STL and
SCL in a single STEP 7
project?

A: Yes, STEP 7 allows for
the integration of both
STL and SCL within a
single project. This
enables you to leverage
the strengths of each
language where they're
most effective.

3. Q: Are there any
specific hardware
requirements for using
STEP 7 with STL and SCL?

A: The hardware
requirements primarily
depend on the complexity
of the project and the PLC
being programmed. Consult
the Siemens STEP 7
documentation for specific
details.
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4. Q: What resources are
available for learning STL
and SCL?

A: Siemens provides
extensive documentation
and online tutorials.
Numerous third-party
resources, including books
and online courses, also
offer in-depth training on
both languages.
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