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Automating with Simatic S7-300 Inside TIA Portal: Configuring,
Programming, and Testing with Step /7 Professional

Modern industrial automation demands tools that blend flexibility, scalability, and reliability. Siemens’ TIA Portal
(Totally Integrated Automation Portal) has become the de facto platform for designing, programming, and
commissioning automation solutions across the entire Siemens product spectrum. While the portal was originally
conceived for the S7 1200 and S7 1500 families, it now fully supports the classic S7 300 PLCs, enabling engineers to
keep legacy hardware while leveraging the latest software features.

In this guide we’ll walk through the entire workflow of automating a plant process with a Simatic S7 300 PLC inside
TIA /Portal. We'll cover the steps of project creation, hardware configuration, network setup, programming with Step /7
Professional, and rigorous testing. By the end you'll have a solid foundation for deploying robust, maintainable
automation solutions that meet industry standards.

Why Use TIA /Portal for S7 3007

e Unified Development Environment — One portal, one project file, and one set of tools for all Siemens PLC
families.

¢ Integrated Diagnostics — Real time monitoring, error logging, and advanced diagnostics directly within the IDE.

¢ Modern Programming Languages — Support for Structured Text, Ladder Diagram, Function Block Diagram,
and more.

¢ Seamless Network Configuration — Easy setup of PROFINET, PROFINET 10, and other industrial networks.

e Future Proofing — TIA /Portal’s continuous updates keep legacy hardware compatible with new communication
protocols.

Project Setup: From Idea to Execution

1. Create a New Project

1. Launch TIA /Portal and select File /! /New /! /Project.

2. Choose a descriptive name such as “PumpStation_S7-300” and set a suitable location on your development
machine.

3. Click OK to generate the project skeleton.

2. Add a New Device

In the Project Tree, right click Devices & Networks” and choose Add new device. Search for “S7-300” and select
the exact CPU model you're using, e.g., CPU 312-1 PN/DP. This automatically pulls in the correct hardware
configuration, including memory layout and communication modules.

3. Configure CPU Parameters

e CPU Settings — Set the CPU name, description, and IP address for network connectivity.



« Memory Allocation — Adjust the Data Block sizes if you plan to store large datasets or use extended memory.
e Communication Modules — Add the necessary modules such as PN/DP 2 port or PROFINET IO for field
device integration.

Network Configuration: Linking PLCs and Field Devices

1. Set Up PROFINET 10

1. Navigate to the Network View by clicking the network icon in the toolbar.
2. Drag a PROFINET IO device onto the network canvas.
3. Connect the CPU 312-1 PN/DP to the PROFINET IO device via the Ethernet port.
4. Assign a unique IP address to each device and verify subnet masks.
2. Add Field Devices

Typical field devices for an S7 300 system includdO modules, HMIs, and remote I/O. Drag the relevant modules
onto the canvas and connect them to the PROFINET IO. For example:

¢ 10 Module 1 — Digital inputs for safety interlocks.
¢ 10 Module 2 — Analog outputs for motor speed control.
¢ HMI 1 — Touchscreen for operator interaction.

3. Validate Network

Use the Network Check tool to ensure there are no IP conflicts and that all devices can reach each other. The
portal will highlight any issues in the Diagnostics window.

Programming with Step /7 Professional Inside TIA /Portal

1. Choose a Programming Language

Step 7 Professional supports several IEC 61131 3 languages. For most S7 300 projects, Ladder Diagram (LD) or
Structured Text (ST) are the most common choices. LD offers a visual, relay style approach that is intuitive for
electricians, while ST provides the power and flexibility of modern programming.

2. Create a New Program Block

1. Right click “Program blocks” in the Project Tree.
2. Select “Add new block” and choose Ladder Diagram or Structured Text.
3. Name the block “MainProgram” and click OK.

3. Build Your Logic
Let's walk through a simple pump control scenario:

 Inputs: Start button (DI10.0), Stop button (DI0.1), Overload sensor (DI0.2).
e Outputs: Pump motor (DOO0.0), Alarm LED (DOO.1).

In Ladder Diagram:

1. Place a Normally Open (NO) contact for Start and a Normally Closed (NC) contact for Stop in series.

2. Insert a Rung that energizes DOO0.0 (pump motor) when the start button is pressed and stop button is not
pressed.

3. Add a Timer to delay pump start by 2 /seconds.

4. Insert a Fault rung that lights Alarm LED when Overload sensor is triggered.

In Structured Text, the same logic might look like this:



PROGRAM MainProgram\nVAR\n StartBtn : BOOL; (* DI0.0 *)\n StopBtn : BOOL; (* DIO.1 *)\n Overload : BOOL;
(* DI0.2 *\n PumpOn : BOOL; (* DO0.0 *)\n Alarm : BOOL; (* DO0.1 *)\n StartTimer : TON; (* 2s delay
*NNEND_VAR\n\nStartTimer(IN := StartBtn AND NOT StopBtn, PT := T#2s);\n\nIF StartTimer.Q THEN\n
PumpOn := TRUE;\nELSE\n PumpOn := FALSE;\nEND_IF;\n\nIF Overload THEN\n Alarm := TRUE;\nELSE\n
Alarm := FALSE;\nEND_IF;\n\n\n4. Compile and Check

Click the Compile button. TIA /Portal will parse the code, check for syntax errors, and generate &PLC readybinary.
Pay close attention to the Diagnostic window for any warnings such as unused variables or potential logic conflicts.

Testing and Simulation

1. Use the Built In Simulator

Before deploying to the actual hardware, simulate the program within TIA /Portal. TheSimulationmode allows you
to:

Inject virtual inputs.

¢ Observe output behavior.
Step through program cycles.
Validate timing and logic.

To start the simulation, click Start Simulation from the toolbar. Use the Variable Browserto monitor real time
changes.

2. Deploy to the PLC
1. Connect your development PC to the PLC via a PROFINET or Ethernet cable.
2. InTIA /Portal, click Download to transfer the compiled program to the CPU.
3. Once downloaded, click Start to run the program on the PLC.
3. Live Monitoring
With the program running, use the Online & Diagnostics view to:
¢ Watch Data Blocks and Program Counters in real time.
e Set breakpoints for debugging.
e Log events and errors to the Event Log.
4. Perform Functional Tests
Design a test matrix that covers all possible states:
¢ Normal start/stop sequence.
e Overload condition.

* Power loss and recovery.
e Communication drop out.

Record the outcomes and adjust the program as necessary. TIA /Portal’'sTest Suitefeature can automate repetitive

test cases and generate reports.

Advanced Topics for Experienced Engineers

1. Structured Text Optimization

For large data sets, consider using ARRAYS and FOR loops to reduce code size. Also, leverage FUNCTION
BLOCKS (FBs) to encapsulate reusable logic.



2. Integration with OPC UA

Expose PLC data to external applications via the OPC /UA server built into the S7 300. Configure tt@PC UA Server
in the CPU parameters, then publish tags for SCADA or MES systems.

3. Security Hardening

e Enable Secure Boot and Encrypted Firmware if supported.
e Set up User Accounts and Role Based Access Control.
e Use PROFINET Safety for safety critical applications.

4. Migration to S7 1500

When upgrading to newer CPUs, you can import your existing S7 300 project into TIA /Portal and performRroject
Migration. The portal will translate data blocks and program logic, but you'll need to adjust for memory differences
and new communication modules.

Common Pitfalls and How to Avoid Them

Incorrect IP Configuration — Always double check subnet masks and gateway settings.

Over Allocating Data Blocks — Use the Data Block Size Estimator to keep memory usage efficient.
 Ignoring Diagnostics — Treat warning messages as potential issues; they can surface later during runtime.
Skipping Simulation — The simulation step catches logic bugs before they hit the field.

* Not Version Controlling Projects — Use Git or TIA /Portal’s built in versioning to track changes.

Conclusion

Automating with a Simatic S7 300 inside TIA Portal offers a powerful blend of legacy hardware support and modern
development features. By following a structured workflow—starting from project creation, through hardware and
network configuration, to programming with Step 7 Professional and rigorous testing—you can deliver reliable,
maintainable automation solutions that meet today’s industrial demands.

Whether you're a seasoned engineer or a newcomer to Siemens automation, mastering these techniques will give
you confidence in deploying robust PLC applications that stand the test of time.
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