
Simatic Working With Step 7

Mastering SIMATIC Programming with STEP
7: A Comprehensive Guide
The world of  industrial  automation relies heavily on robust and reliable Programmable Logic
Controllers (PLCs), and Siemens' SIMATIC family stands as a leading contender. Understanding
how to  program these  powerful  devices  is  crucial  for  engineers  and technicians  alike.  This
comprehensive  guide  delves  into  the  intricacies  of  SIMATIC  programming with  STEP 7,
exploring  its  capabilities,  benefits,  and  practical  applications.  We'll  cover  key  aspects  like
hardware configuration, program development, troubleshooting, and best practices, ensuring you
gain a solid understanding of this vital industrial automation technology.

Understanding the SIMATIC-STEP 7 Ecosystem
Siemens SIMATIC PLCs are renowned for their reliability, scalability, and extensive feature set.
STEP  7,  the  integrated  engineering  environment,  provides  a  user-friendly  platform  for
programming  these  PLCs.  This  powerful  software  allows  you  to  configure  hardware,  create  and
debug programs, and monitor the PLC's operation. Understanding the synergy between SIMATIC
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hardware and STEP 7 software is paramount to successful automation projects. This involves not
just understanding the programming language (typically Ladder Logic, Function Block Diagram, or
Structured  Text),  but  also  the  intricacies  of  hardware  configuration,  using  the  various
communication interfaces like PROFIBUS and PROFINET, and utilizing advanced features for
diagnostics and maintenance.

Benefits  of  Using  SIMATIC  and  STEP  7  for  Industrial
Automation
The  benefits  of  employing  the  SIMATIC-STEP  7  combination  are  numerous  and  contribute
significantly to efficient and reliable automation systems. Let's examine some key advantages:

Scalability:  SIMATIC  offers  a  wide  range  of  PLCs,  from  compact  units  for  small-scale
applications  to  high-performance  controllers  for  complex  industrial  processes.  STEP  7
supports all these devices, providing a consistent programming environment regardless of
the PLC's size or complexity.
Robustness  and  Reliability:  SIMATIC  PLCs  are  designed  for  demanding  industrial
environments,  offering  exceptional  reliability  and  fault  tolerance.  STEP  7's  comprehensive
diagnostics  tools  further  enhance  this  reliability  by  allowing  for  early  detection  and
resolution of potential problems.
Extensive Functionality: STEP 7 provides access to a vast library of pre-built function
blocks  and  instructions,  simplifying  the  development  process  and  accelerating  project
completion.  This  library  includes  functions  for  motion  control,  process  control,
communication, and much more. This significantly reduces the development time and effort
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compared to building everything from scratch.
Modular Programming: STEP 7's structured programming approach enables the creation
of modular and reusable code. This improves code maintainability, reduces development
time for future projects, and simplifies debugging. This modularity is especially important in
large, complex automation projects.
Comprehensive  Diagnostics  and Monitoring:  STEP  7  offers  advanced  diagnostics  and
monitoring capabilities, allowing engineers to quickly identify and resolve problems in the
automation  system.  This  proactive  approach  reduces  downtime  and  enhances  overall
system  efficiency.  The  built-in  debugging  tools  are  invaluable  for  troubleshooting  and
optimizing  the  PLC's  performance.

Practical  Applications and Usage of STEP 7 in SIMATIC
Programming
STEP 7 isn't  just  a  programming environment;  it's  a  comprehensive engineering suite.  Let’s
explore some real-world applications:

Manufacturing Automation: STEP 7 is widely used in manufacturing to control various
processes, including assembly lines, robotic systems, and material handling equipment. For
example, it can control the sequence of operations in a bottling plant, ensuring precise
filling and labeling.
Process  Automation:  In  chemical  processing,  power  generation,  and  other  process
industries,  STEP  7  is  crucial  for  managing  complex  control  loops,  monitoring  process
variables,  and  ensuring  safe  and  efficient  operation.  This  might  involve  regulating
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temperature,  pressure,  and  flow  rates  in  a  chemical  reactor.
Building Automation: STEP 7 can control HVAC systems, lighting, and security systems in
buildings, optimizing energy consumption and improving comfort.
Data Acquisition and Reporting: STEP 7 can acquire data from various sources, process
it,  and generate reports for analysis and decision-making. This is particularly useful for
monitoring production efficiency and identifying areas for improvement. This data can then
be integrated into broader SCADA systems.

Example: A Simple Conveyor Belt Control

Imagine a simple conveyor belt system. Using STEP 7, you could create a program that starts and
stops  the  belt  based  on  sensor  inputs,  perhaps  detecting  the  presence  of  a  product.  This
seemingly simple application showcases the power of STEP 7 to integrate hardware (sensors,
motors)  and  software  (program logic)  for  a  functional  and  reliable  automated  system.  This
involves  configuring  the  hardware  in  STEP  7,  writing  the  ladder  logic  program,  and  then
downloading  it  to  the  SIMATIC  PLC.

Troubleshooting  and  Best  Practices  in  SIMATIC
Programming  with  STEP  7
Effective  troubleshooting  and  adhering  to  best  practices  are  vital  for  successful  SIMATIC
programming.  This  includes:

Proper  Hardware  Configuration:  Accurate  configuration  of  hardware,  including  I/O
modules and communication interfaces, is essential to prevent errors.
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Structured Programming: Following a structured programming approach improves code
readability, maintainability, and debugging.
Comprehensive Testing:  Thorough testing at each stage of development is crucial to
identify and resolve problems early on.  This  involves simulating the system's behavior
before deploying it to the actual hardware.
Version  Control:  Utilizing  version  control  systems  helps  track  changes,  facilitating
collaboration and simplifying the rollback process if necessary.
Documentation:  Meticulous  documentation  is  crucial  for  long-term  maintenance  and
troubleshooting.

Conclusion: Unlocking the Power of SIMATIC and STEP 7
Mastering SIMATIC programming with STEP 7 provides access to a world of powerful automation
capabilities.  From  simple  conveyor  systems  to  complex  process  control  applications,  the
versatility  and  reliability  of  this  combination  make  it  a  cornerstone  of  modern  industrial
automation. By understanding its capabilities, utilizing best practices, and embracing continuous
learning,  engineers  can  leverage  the  full  potential  of  SIMATIC  and  STEP  7  to  build  efficient,
reliable,  and  scalable  automation  solutions.

Frequently Asked Questions (FAQ)
Q1: What programming languages does STEP 7 support?

A1: STEP 7 supports several programming languages, including Ladder Logic (LAD), Function Block
Diagram (FBD),  Structured Text  (ST),  and Instruction List  (IL).  The choice of  language often
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depends on the programmer's preference and the complexity of the application. Ladder Logic is
popular for its visual representation, while Structured Text is better suited for complex algorithms.

Q2: How do I simulate my SIMATIC program before deploying it to the PLC?

A2: STEP 7 includes a powerful simulation environment that allows you to test your program
without connecting to a physical PLC. This is crucial for identifying and resolving errors early in the
development process, reducing downtime and improving overall efficiency.

Q3: What are the different types of SIMATIC PLCs?

A3: Siemens offers a wide range of SIMATIC PLCs, categorized by performance, I/O capacity, and
communication  capabilities.  Examples  include  the  S7-1200  (compact  PLCs),  S7-1500  (high-
performance PLCs), and S7-400 (high-end PLCs for demanding applications). The choice of PLC
depends on the specific application's requirements.

Q4: How can I troubleshoot communication errors between my PC and the SIMATIC
PLC?

A4:  Communication  errors  can  stem  from  several  issues,  including  incorrect  network
configuration,  faulty  cables,  or  problems  with  the  PLC's  communication  interfaces.  STEP  7
provides diagnostic tools to help identify the source of the problem. Check cable connections,
network settings, and the PLC's communication status.

Q5: What are the differences between PROFIBUS and PROFINET?
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A5: PROFIBUS is a fieldbus communication protocol, offering reliable communication in industrial
environments.  PROFINET,  its  successor,  is  an  Ethernet-based  protocol  providing  faster
communication speeds and enhanced features such as isochronous real-time communication
(IRT). PROFINET offers significant advantages for complex systems needing high bandwidth.

Q6: Is STEP 7 difficult to learn?

A6: While STEP 7 offers a comprehensive set of features, its user interface is generally considered
intuitive,  especially  for  users  familiar  with  PLC  programming  concepts.  Siemens  provides
extensive documentation, training materials, and online resources to assist users in learning and
mastering the software. Starting with simple projects and gradually increasing complexity is a
recommended approach.

Q7: What are some good resources for learning more about SIMATIC and STEP 7?

A7: Siemens provides extensive online documentation, tutorials, and training courses. Numerous
online forums and communities also offer valuable support and resources. Consider searching for
"Siemens STEP 7 tutorials" or "SIMATIC PLC programming" to find a wealth of learning materials.

Q8:  How can I  stay  updated on the latest  developments  in  SIMATIC and STEP 7
technology?

A8: Staying up-to-date involves regularly checking the Siemens website for new releases, updates,
and training materials. Subscribing to relevant industry publications and attending industry events
and conferences is another way to stay abreast of current trends and advancements in SIMATIC
and STEP 7 technology.
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Mastering  the  Art  of  Simatic  Working  with  STEP 7:  A
Comprehensive Guide
Harnessing  the  capability  of  industrial  automation  requires  a  robust  knowledge  of  complex
software like Siemens' SIMATIC STEP 7. This detailed guide will provide you with the essential
skills  to  effectively  employ  this  influential  tool,  transforming  you  from  a  amateur  to  a  assured
automation expert.

STEP 7 serves as the heart of the SIMATIC automation system. It gives a broad spectrum of
features for creating, writing, testing, and commissioning industrial control setups. From simple
tasks to complex operations, STEP 7 permits you to build customizable solutions tailored to your
specific requirements.

Understanding the STEP 7 Environment:

The  STEP  7  interface  can  at  first  appear  daunting,  but  with  systematic  learning,  it  becomes
intuitive.  The  primary  elements  include:

Hardware  Configuration:  This  area  allows  you  to  determine  the  physical  parts  of  your
automation setup, including Programmable Logic Controllers (PLCs), input/output modules,
and  communication  interfaces.  Think  of  it  as  sketching  a  blueprint  of  your  factory’s
command network.

Program Editor: This is where the true programming happens position. You'll create your
PLC  scripts  using  different  programming  languages  such  as  Ladder  Logic  (LAD),  Function



Simatic Working With Step 7

9

Block Diagram (FBD), Structured Control Language (SCL), and Instruction List (IL). Each has
its advantages and is appropriate for diverse jobs.

Simulation: Before deploying your program to real hardware, STEP 7 enables you to test its
operation in a simulated environment. This assists in detecting and correcting errors prior to
implementation, saving effort and eliminating expensive downtime.

Online Diagnostics:  Once  your  script  is  running  on  the  PLC,  STEP  7  offers  robust  online
debugging utilities to observe the setup’s performance and detect potential problems.

Practical Applications and Implementation Strategies:

STEP  7's  relevance  spans  a  wide  array  of  industries,  including  manufacturing,  process
management, power generation, and building management.

Consider a standard manufacturing procedure: controlling a transport belt. With STEP 7, you can
program the PLC to track sensor data showing the existence of objects on the conveyor, manage
the velocity of the system, and trigger alarms in situation of errors. This is just a basic illustration;
the choices are essentially boundless.

Best Practices and Tips for Success:

Structured Programming: Employ organized coding methods to better comprehensibility
and maintainability.

Modular Design: Break down your code into smaller components for simpler handling and
debugging.
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Thorough  Testing:  Rigorously  validate  your  program  using  simulation  before
implementing it on physical hardware.

Documentation:  Keep comprehensive documentation of your work, including electrical
diagrams, program interpretations, and notes within your script.

Conclusion:

SIMATIC working with STEP 7 is a effective union that empowers automation specialists to create
and install  innovative industrial  control  systems. By understanding the basics of STEP 7 and
following to ideal procedures, you can considerably improve the productivity and reliability of your
automation projects.

Frequently Asked Questions (FAQs):

1. Q: What programming languages does STEP 7 support?

A:  STEP  7  supports  Ladder  Logic  (LAD),  Function  Block  Diagram (FBD),  Structured  Control
Language (SCL), and Instruction List (IL).

2. Q: Is STEP 7 difficult to learn?

A: While it has a difficult learning gradient, structured study and application make it accessible to
most users.

3. Q: What are the software requirements for STEP 7?
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A:  Software  requirements  differ  depending  on  the  version  of  STEP  7  and  the  intricacy  of  the
project.  Refer  to  the  formal  Siemens  manuals  for  specific  details.

4. Q: Is there web-based support accessible for STEP 7?

A:  Yes, Siemens provides comprehensive web support, including documentation, forums, and
instructional content.
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