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Using VBA with Proficy iFix TMMI has become an increasingly popular approach for industrial
automation professionals seeking to enhance their system capabilities, automate repetitive tasks,
and improve data handling within their SCADA environments. Proficy iFix TMMI (Total
Manufacturing Management Interface) provides a robust platform for real-time data acquisition,
visualization, and control, but integrating it with VBA (Visual Basic for Applications) opens up a new
realm of customization and automation possibilities. This article explores the fundamentals of using
VBA with Proficy iFix TMMI, offering practical insights, best practices, and step-by-step approaches
to leverage this integration effectively.

Understanding the Basics of Proficy iFix TMMI and VBA

What is Proficy iFix TMMI?

Proficy iFix TMMI is a comprehensive SCADA (Supervisory Control and Data Acquisition) solution
designed by GE Digital that provides real-time data collection, visualization, and control for industrial
processes. It offers:

- Real-time monitoring of manufacturing data
- Alarm management and event logging
- Historical data storage and analysis
- Integration capabilities with other enterprise systems

TMMI acts as the bridge between plant-floor devices and higher-level enterprise applications,
enabling seamless data flow and operational decision-making.

What is VBA?

VBA (Visual Basic for Applications) is a programming language developed by Microsoft, primarily
used to automate tasks in Microsoft Office applications such as Excel, Word, and Access. Its
simplicity and versatility make it an ideal tool for creating custom scripts and macros to automate
data processing, reporting, and user interactions.

Why Integrate VBA with Proficy iFix TMMI?

Integrating VBA with iFix TMMI offers several advantages:
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- Automation of repetitive tasks: Automate data extraction, report generation, and system checks.
- Enhanced data analysis: Use Excel's powerful analytical tools to process real-time data from

iFix.
- Custom user interfaces: Create tailored dashboards or control panels within Excel or other

Office applications.
- Improved decision-making: Automate alerts and notifications based on specific conditions

detected in TMMI data.

This integration leverages VBA's simplicity and flexibility to extend iFix's core functionalities, creating
a more dynamic and responsive automation environment.

Setting Up the Environment for VBA and iFix TMMI Integration

Prerequisites

Before starting integration, ensure the following are in place:

- A working installation of Proficy iFix TMMI
- Microsoft Office suite (Excel, Word, Access) installed
- Basic understanding of VBA programming
- Administrative access to configure OPC tags or API interfaces

Configuring iFix TMMI for External Access

To enable VBA scripts to interact with iFix TMMI, you need to set up an appropriate communication
method:

- OPC Server Configuration: iFix supports OPC DA (Data Access) and OPC UA. Set up OPC
servers to expose necessary tags.

- API Access: Use iFix's built-in COM or REST APIs if available for more advanced integrations.
- Security Settings: Configure permissions and security policies to allow external applications to

access data.

Establishing Communication with VBA

Once the environment is configured, establish a connection within VBA:

- Use OLE/COM Automation to connect to OPC servers or iFix APIs
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- Reference the Microsoft Office Object Library in VBA projects
- Use CreateObject or New statements to instantiate OPC or API objects

Implementing VBA Scripts to Interact with iFix TMMI

Connecting VBA to OPC Servers

One common approach involves using OPC Automation:

```vba

Dim OPCServer As Object

Dim OPCGroup As Object

Dim OPCItem As Object

' Create OPC Server object

Set OPCServer = CreateObject("OPC.Server")

' Connect to the specific OPC Server

' Note: Actual connection method varies depending on the OPC server used

```

Alternatively, use third-party OPC libraries or SDKs for more robust integration.

Reading Data from iFix TMMI

To read real-time data:

```vba

Dim value As Variant

Dim quality As Integer

Dim timestamp As Date
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' Assume OPCItem is already configured

value = OPCItem.Read(1) ' 1 indicates synchronous read

quality = OPCItem.Quality

timestamp = OPCItem.Time

MsgBox "Current value: " & value & " at " & timestamp

```

Writing Data to iFix TMMI

Similarly, to write data:

```vba

Dim success As Boolean

success = OPCItem.Write(123) ' Example value

If success Then

MsgBox "Data written successfully."

Else

MsgBox "Failed to write data."

End If

```

Practical Use Cases for VBA and iFix TMMI Integration

Automated Reporting

Create Excel macros that periodically fetch data from iFix TMMI, process it, and generate reports.
For example:
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- Daily production summaries
- Equipment performance dashboards
- Quality metrics analysis

Alarm and Event Handling

Use VBA scripts to monitor alarm tags and trigger notifications or alerts when specific thresholds are
exceeded:

```vba

If value > threshold Then

Call SendAlert("Alarm: Critical condition detected.")

End If

```

Data Logging and Archiving

Automate data logging by extracting data at regular intervals and storing it in Excel sheets or
external databases for long-term analysis.

Custom User Interfaces

Design user-friendly dashboards within Excel that interact with iFix data, providing operators or
managers with real-time insights and controls.

Best Practices and Tips for Successful VBA and iFix TMMI Integration

- Security First: Always ensure proper permissions are configured to prevent unauthorized
access.

- Error Handling: Implement robust error handling in VBA scripts to manage connection issues
or data errors gracefully.

- Performance Optimization: Minimize the frequency of data polling to reduce system load.
- Documentation: Keep detailed documentation of your VBA scripts and configuration settings

for maintenance.
- Testing: Test scripts thoroughly in a development environment before deploying in production.
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Advanced Integration Techniques

Using iFix APIs with VBA

If iFix provides RESTful APIs or COM interfaces, you can extend VBA's capabilities by:

- Sending HTTP requests via VBA's `XMLHttpRequest` object
- Using COM objects for deeper integration
- Automating batch processes or complex workflows

Leveraging External Libraries

Consider integrating third-party VBA libraries or SDKs designed for OPC or iFix interaction to
simplify development and improve stability.

Conclusion

Using VBA with Proficy iFix TMMI unlocks significant potential for customizing, automating, and
enhancing industrial automation workflows. Whether you're aiming to streamline data collection,
generate automated reports, or develop custom dashboards, VBA offers a flexible and accessible
toolset. With careful setup, security considerations, and best practices, integrating VBA with iFix
TMMI can lead to improved operational efficiency, faster decision-making, and more responsive
control systems. As automation continues to evolve, mastering this integration will be a valuable skill
for engineers and developers working in industrial environments.

References and Resources

- GE Digital Proficy iFix Documentation
- OPC Foundation Standards
- Microsoft VBA Developer Resources
- Community forums and user groups for iFix and VBA automation
- Tutorials on OPC client development with VBA

By exploring these resources and applying the techniques outlined, you can harness the full power
of VBA and Proficy iFix TMMI to optimize your industrial processes effectively.
 
Using VBA with Proficy iFIX TMMI: A Comprehensive Guide for Automation Professionals

In the landscape of industrial automation, using VBA with Proficy iFIX TMMI (Thin Client
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Management Interface) offers a powerful avenue for extending the capabilities of your SCADA
systems. By leveraging Visual Basic for Applications (VBA), engineers and developers can
automate tasks, customize interfaces, and enhance data processing within iFIX TMMI, creating
more efficient and responsive control environments. This guide aims to walk you through the
essentials of integrating VBA with iFIX TMMI, providing practical insights and step-by-step
instructions for both beginners and experienced automation professionals.

Understanding the Foundations: What is Proficy iFIX TMMI and VBA?

What is Proficy iFIX TMMI?

Proficy iFIX TMMI is a lightweight, web-based interface that allows remote management and
monitoring of iFIX SCADA systems. It provides a means to access, control, and configure iFIX
applications via a browser, enabling flexible deployment across various devices and locations. TMMI
is designed for ease of use, offering users the ability to perform administrative tasks, view real-time
data, and execute scripts remotely.

What is VBA and How Does it Integrate with iFIX?

Visual Basic for Applications (VBA) is a macro programming language developed by Microsoft,
primarily used within Microsoft Office applications. However, VBA can also be embedded into other
software environments, including iFIX, to automate tasks and extend functionality. In iFIX, VBA
scripts are used to automate data handling, create custom interfaces, and implement complex logic
that might be cumbersome to perform manually.

Why Use VBA with Proficy iFIX TMMI?

Integrating VBA into iFIX TMMI offers several compelling benefits:

- Automation of Routine Tasks: Save time by scripting repetitive operations such as data logging,
report generation, or system checks.

- Enhanced User Interaction: Create custom dialogs or interfaces that improve user experience.
- Data Processing & Analytics: Perform complex calculations or data transformations on the fly.
- Remote Management: Use VBA scripts to remotely control or configure iFIX applications

through TMMI.
- Integration with Other Applications: Interface iFIX data with Excel, Access, or other Office tools

for advanced analysis or reporting.

Setting Up Your Environment for VBA Development in iFIX TMMI
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Before diving into scripting, ensure your environment is properly configured:

Prerequisites

- Proficy iFIX installed and configured with access rights.
- VBA support enabled in iFIX. Typically, this involves enabling scripting features and ensuring

references to necessary libraries.
- Development tools such as Microsoft Office (for VBA scripting) and a compatible IDE if needed.
- Knowledge of iFIX scripting objects and the iFIX SDK (Software Development Kit).

Configuring iFIX for VBA Scripting

- Access the Script Editor: Within iFIX, navigate to the scripting environment or use the iFIX
Application Manager.

- Enable VBA Support: Ensure that scripting options allow VBA scripts to run and are permitted
for remote execution.

- Set Security Settings: Adjust security settings to allow macros and scripts to execute, especially
when deploying scripts via TMMI.

- Create or Edit Scripts: Use the script editor to write or modify VBA scripts associated with iFIX
objects or events.

Developing Your First VBA Script for iFIX TMMI

Example Scenario: Reading a Tag Value and Displaying it in TMMI

Suppose you want to create a script that reads a specific tag's value and displays it to the user via a
message box.

Step 1: Access the Tag via VBA

```vba

Dim tagValue As Variant

tagValue = iFIX.GetTagValue("MyTagName") ' Replace with your tag name

MsgBox "Current Tag Value: " & tagValue

```
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Step 2: Attach the Script to a Button in TMMI

- Create a button widget in TMMI.
- Assign the VBA script to the button's click event.

Key Functions and Objects in iFIX VBA

- iFIX.GetTagValue(tagName): Reads the current value of a specified tag.
- iFIX.SetTagValue(tagName, value): Writes a value to a tag.
- iFIX.MessageBox(message): Displays messages to users.
- Events: Attach scripts to events like button clicks, tag changes, or scheduled triggers.

Advanced Usage: Automating Tasks and Data Management

Automating Data Logging

Create scripts to periodically capture data from tags and write to a database or CSV file.

```vba

Sub LogTagData()

Dim timestamp As String

Dim value As Variant

Dim filePath As String

timestamp = Now

value = iFIX.GetTagValue("ProcessVariable")

filePath = "C:\Logs\ProcessData.csv"

Dim fileNum As Integer

fileNum = FreeFile

Open filePath For Append As fileNum
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Print fileNum, timestamp & "," & value

Close fileNum

End Sub

```

Scheduling Scripts

- Use iFIX's scheduling capabilities or external Windows Task Scheduler to run your VBA scripts
at desired intervals.

- Alternatively, trigger scripts via TMMI interface events.

Error Handling and Robustness

- Incorporate error handling routines to manage unexpected issues.

```vba

On Error GoTo ErrorHandler

' Your code here

ExitSub:

Exit Sub

ErrorHandler:

MsgBox "Error: " & Err.Description

Resume ExitSub

```

Best Practices for Using VBA with iFIX TMMI

Security Considerations

Published by: hatchedtalent.com Page 10 of 21



Using vba with proficy ifix tmmi Document Vol. 2022, Issue 7

- Always restrict script permissions to prevent unauthorized access.
- Validate all data inputs and outputs.
- Use encryption or secure channels when deploying scripts remotely.

Performance Optimization

- Minimize the complexity of scripts running in real-time.
- Cache tag values when possible rather than querying repeatedly.
- Use event-driven scripts rather than polling where feasible.

Maintenance and Version Control

- Document your scripts thoroughly.
- Use version control systems for managing script updates.
- Regularly test scripts in a development environment before deployment.

Troubleshooting Common Issues

- Scripts not executing: Verify permissions, script attachment, and security settings.
- Tag access errors: Check the correct tag names, data types, and connectivity.
- Performance issues: Optimize scripts and reduce unnecessary calls.
- Remote access problems: Ensure network configurations and TMMI settings permit remote

scripting.

Conclusion: Unlocking the Power of VBA in Proficy iFIX TMMI

Using VBA with Proficy iFIX TMMI greatly enhances the flexibility and automation potential of your
industrial control systems. By carefully developing scripts that automate data collection, system
management, and user interactions, you can significantly improve operational efficiency and
responsiveness. As you become comfortable with the scripting environment and best practices,
you'll find that VBA becomes an invaluable tool for customizing your iFIX applications to meet
complex and evolving automation needs.

Remember to always prioritize security, maintain clear documentation, and test thoroughly to ensure
your automation solutions are robust and reliable. With these principles in mind, integrating VBA
with Proficy iFIX TMMI can transform your SCADA environment into a highly intelligent, automated
control platform.
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 QuestionAnswer What is the best way to automate tasks in Proficy iFIX using VBA? You can
automate tasks in Proficy iFIX using VBA by leveraging iFIX's COM interfaces and scripting
capabilities. Typically, you create VBA macros within applications like Excel or Access that connect
to iFIX's automation objects to read/write data, control screens, or trigger scripts. How do I connect
VBA to Proficy iFIX TMI (Trend and Monitoring Interface)? To connect VBA to iFIX TMI, you need to
reference the iFIX Automation Object Library in your VBA project, then instantiate and control the
TMI objects via COM. This allows VBA to access trend, alarm, and monitoring data
programmatically. Can VBA be used to retrieve real-time data from Proficy iFIX TMI? Yes, VBA can
retrieve real-time data from iFIX TMI by accessing the appropriate automation objects through COM
interfaces. You can subscribe to data updates and read current values to integrate with other
applications or dashboards. What are common challenges when using VBA with Proficy iFIX TMI?
Common challenges include ensuring proper COM references are set, handling data
synchronization issues, managing permissions, and dealing with version compatibility. Also,
debugging VBA scripts that interact with iFIX can be complex due to asynchronous data updates.
How do I trigger iFIX scripts or commands from VBA? You can trigger iFIX scripts or commands by
accessing the iFIX automation objects and invoking methods or functions exposed via COM. For
example, calling specific methods on iFIX's scripting interface allows you to start or stop processes
programmatically. Is it possible to write data to iFIX TMI using VBA? Yes, VBA can write data to iFIX
TMI by accessing the appropriate data points through automation objects and setting their values.
Proper permissions and correct object references are necessary to perform write operations. What
security considerations should I keep in mind when using VBA with iFIX? Ensure that VBA scripts
are secured to prevent unauthorized access, especially if they perform write operations or trigger
system commands. Also, verify that proper user permissions are enforced within iFIX and Windows
security settings. Are there any sample VBA scripts available for iFIX TMI integration? Yes, National
Instruments and GE Digital provide sample scripts and documentation demonstrating how to
interface VBA with iFIX TMI. These samples can be adapted to automate data collection,
monitoring, or control tasks. What are the best practices for debugging VBA scripts that interact with
iFIX TMI? Best practices include enabling detailed logging, using breakpoints and step-through
debugging within VBA, verifying COM object references, and testing scripts in a controlled
environment before deployment to prevent unintended system effects. Can VBA automation help in
integrating iFIX with other systems or databases? Absolutely. VBA can serve as a bridge, retrieving
data from iFIX TMI and pushing it into databases or other systems, enabling seamless integration
and data analysis across different platforms. 

 
Related keywords: VBA, Proficy iFix, TMMI, automation, scripting, industrial automation, OPC,
data logging, PLC integration, custom macros

SINGLE PHASE INVERTER USING SCR
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Single phase inverter using SCR is a vital component in the realm of power electronics, enabling
the conversion of direct current (DC) into alternating current (AC) with efficiency and precision. This
type of inverter is widely used in various applications, including renewable energy systems, motor
drives, and uninterruptible power supplies (UPS). The use of Silicon Controlled Rectifiers (SCRs) in
single-phase inverters offers a robust solution for controlling power flow, reducing harmonics, and
improving overall system performance. In this article, we delve into the fundamental concepts,
working principles, design considerations, and advantages of single-phase inverters using SCRs,
providing a comprehensive understanding for engineers, students, and enthusiasts alike.

Understanding Single Phase Inverter Using SCR

What is a Single Phase Inverter?

A single-phase inverter is an electronic device that converts DC power into AC power in a single
phase. It is commonly used in small-scale applications such as residential solar power systems,
small motor drives, and portable generator systems. The primary function is to produce a sinusoidal
or modified sine wave output suitable for powering AC loads.

Role of SCRs in Inverter Circuits

Silicon Controlled Rectifiers (SCRs) are solid-state devices that act as switches, allowing current to
flow only when triggered by a gate signal. Their ability to handle high voltages and currents makes
them ideal for power control applications. In inverter circuits, SCRs are used to control the timing of
the AC waveform generation, enabling efficient conversion and modulation of the output.

Working Principle of Single Phase Inverter Using SCR

Basic Operation

The operation of a single-phase inverter using SCRs involves the controlled switching of SCRs to
produce an AC waveform from a DC source. The basic steps include:

- DC Supply: Provides a steady DC voltage source.
- Switching Devices (SCRs): Turn on and off at specific intervals to shape the AC output.
- Control Circuit: Generates gate pulses to trigger SCRs at desired times.
- Load: The AC load connected at the inverter output receives the converted power.

Waveform Generation

The inverter generates an AC waveform by phase-controlled switching of SCRs. The key process
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involves:

- Triggering SCRs at precise time instants (firing angle) within each cycle.
- Controlling the conduction period of SCRs to modulate the output waveform.
- The output voltage varies depending on the firing angle, allowing for control over the RMS

voltage.

Firing Angle Control

The firing angle (?) determines when the SCRs are triggered within each cycle. Adjusting ?
influences the output voltage:

- Firing angle 0°: SCRs turn on at the start of the cycle, producing maximum output voltage.
- Firing angle approaching 180°: SCRs turn on later, reducing the output voltage.
- This method allows for voltage regulation and harmonic control.

Types of Single Phase SCR-Based Inverters

Single-Phase Half-Bridge Inverter

- Consists of two SCRs connected in series across the DC supply.
- Produces an AC waveform by alternately switching SCRs on and off.
- Suitable for low power applications.

Single-Phase Full-Bridge Inverter

- Uses four SCRs arranged in a bridge configuration.
- Capable of producing a more symmetrical AC waveform.
- Commonly used in higher power applications.

Modified and PWM Inverters

- Incorporate pulse-width modulation (PWM) techniques to produce sinusoidal outputs.
- Use gate control circuitry to modulate the SCRs' firing angles dynamically.
- Achieve better harmonic performance and voltage regulation.
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Design Considerations for Single Phase Inverter Using SCR

Component Selection

- SCRs: Must handle the maximum load current and voltage.
- Diodes: For snubber circuits and freewheeling paths.
- Capacitors and Inductors: To filter output waveforms and reduce harmonics.
- Control Circuitry: Microcontrollers or analog circuits for firing pulse generation.

Firing Control Methods

- Phase Control: Adjusting the firing angle to regulate output voltage.
- Zero Crossing Triggering: Triggering SCRs at specific points relative to the waveform

zero-crossing.
- Pulse Delay Circuits: Use RC networks or microcontrollers for precise timing.

Protection and Safety Measures

- Overcurrent protection using fuses or circuit breakers.
- Snubber circuits to protect against voltage spikes.
- Proper insulation and grounding to ensure safety.

Harmonic Mitigation

- Implementing filters (LC filters) at the output.
- Using advanced modulation techniques like PWM.
- Ensuring proper firing angle control to minimize harmonic distortion.

Advantages of Using SCR in Single Phase Inverters

- High Power Handling: SCRs can switch high voltages and currents efficiently.
- Cost-Effective: Generally more economical compared to other switching devices for high-power

applications.
- Ruggedness: Durable and reliable in harsh environments.
- Controlled Switching: Precise control over the conduction period for voltage regulation.
- Bidirectional Power Flow: When configured properly, SCR-based inverters can handle
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bidirectional power flow, useful in regenerative systems.

Applications of Single Phase Inverter Using SCR

- Renewable Energy Systems (e.g., Solar PV inverters)
- Motor Drives and Variable Frequency Drives
- Uninterruptible Power Supplies (UPS)
- Electric Vehicle Chargers
- Welding Equipment
- AC Power Supply for Testing and Measurement

Challenges and Limitations

Harmonic Distortion

Since SCR-based inverters produce phase-controlled waveforms, they tend to generate harmonics,
which can affect power quality. Proper filtering and modulation are necessary to mitigate these
effects.

Complex Control Circuits

Precise firing angle control requires sophisticated control circuitry, especially for dynamic
applications.

Switching Losses and Heat Dissipation

High current switching causes heat generation, necessitating effective cooling solutions.

Limited Output Waveform Quality

Compared to PWM inverters, SCR-based inverters may produce less sinusoidal waveforms, limiting
their use in sensitive electronic applications.

Conclusion

The single phase inverter using SCR remains a fundamental and versatile solution in power
electronics, especially suited to applications requiring high power handling and cost efficiency.
Through phase control of SCRs, engineers can design inverters capable of regulating output
voltage, controlling power flow, and integrating renewable energy sources effectively. While
challenges such as harmonic distortion and complex control schemes exist, advances in control
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algorithms and filtering techniques continue to enhance the performance of SCR-based inverters.
Understanding the working principles, design considerations, and applications of these inverters
provides a solid foundation for future innovations in power conversion technology.

Meta Description: Discover the comprehensive guide on single phase inverters using SCRs,
covering working principles, design considerations, applications, and advantages in power
electronics.
 
Single Phase Inverter Using SCR: A Comprehensive Guide to Design, Operation, and Applications

In the realm of power electronics, the single phase inverter using SCR (Silicon Controlled Rectifier)
stands as a significant solution for converting DC to AC power with controlled output characteristics.
This type of inverter is particularly valued in applications requiring high power, ruggedness, and
precise control, such as industrial drives, uninterruptible power supplies (UPS), and controlled power
supplies. Understanding the principles, design considerations, and operation of a single phase
inverter using SCRs provides engineers and enthusiasts with the knowledge necessary to
implement efficient and reliable systems.

What is a Single Phase Inverter Using SCR?

A single phase inverter using SCR is a power electronic device that converts direct current (DC) into
alternating current (AC) with a controlled waveform. Unlike transistor-based inverters, SCRs are
thyristors that can handle high voltages and currents, making them suitable for high-power
applications. The inverter employs SCRs as switching elements to produce a desired AC waveform
from a DC source, with the ability to control parameters like frequency, voltage amplitude, and wave
shape.

Why Use SCRs in Single Phase Inverters?

SCRs offer several advantages when used in inverters:

- High Power Handling Capability: They can switch large currents and voltages efficiently.
- Ruggedness and Reliability: SCRs are robust devices suitable for industrial environments.
- Cost-Effectiveness: For high-power applications, SCR-based inverters are often more

economical compared to transistor-based counterparts.
- Controlled Rectification: They enable phase control, allowing modulation of output voltage and

power.

However, SCRs also introduce complexity in control and waveform shaping, requiring specific firing
angle control techniques.
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Basic Principles of Single Phase Inverter Using SCR

The core operation involves:

- Converting DC input into AC output.
- Using SCRs as controlled switches to generate a periodic AC waveform.
- Firing SCRs at specific instants (firing angle) to control the output voltage and waveform shape.
- Employing auxiliary components like transformers, filters, and snubbers to refine performance.

The typical configuration involves an arrangement of SCRs, diodes, and sometimes commutation
circuits to facilitate proper switching and waveform regulation.

Types of Single Phase SCR-Based Inverters

- Half-Bridge Inverter Using SCRs

Uses two SCRs to produce a single polarity of the AC waveform, with the other half generated
through circuit configuration.

- Full-Bridge (Push-Pull) Inverter

Employs four SCRs arranged in a bridge configuration to produce a bipolar AC waveform, allowing
for better control and higher power output.

- Single-Phase Dual-Bridge Inverter

Uses two full bridges for more refined control over the waveform, enabling applications like
sinusoidal PWM.

Design Considerations for Single Phase Inverter Using SCR

Designing an SCR-based inverter involves several critical factors:

- Selection of SCRs: Voltage and current ratings, dv/dt and di/dt ratings, and gate trigger
characteristics.

- Firing Control: Precise control of SCR firing angle to regulate output voltage and waveform.

Published by: hatchedtalent.com Page 18 of 21



Using vba with proficy ifix tmmi Document Vol. 2022, Issue 7

- Filtering: Use of LC filters to smooth the output waveform and reduce harmonics.
- Protection Circuits: Snubbers, overcurrent, and overvoltage protection to safeguard SCRs.
- Synchronization: Ensuring firing pulses are synchronized with the AC waveform for desired

output.

Firing Angle Control: The Heart of Power Regulation

The key to controlling the output of a single phase SCR inverter lies in the firing angle (?), which is
the delay angle at which SCRs are triggered in each cycle.

- Advance Firing (? close to 0°): Produces higher output voltage.
- Delayed Firing (? closer to 180°): Reduces output voltage.
- Sinusoidal Waveform Generation: Achieved by varying firing angle in sync with a control signal,

often using phase-locked loops or microcontrollers.

This phase control technique allows for adjusting the RMS output voltage dynamically, making the
inverter suitable for applications like motor speed control and variable power supplies.

Step-by-Step Operation of a Single Phase SCR Inverter

- DC Supply: Provides a steady DC voltage to the inverter circuit.
- Triggering Circuit: Generates gate pulses to fire SCRs at the desired firing angle.
- SCR Firing: When an SCR receives a gate pulse, it turns on and conducts, allowing current to

flow through the load.
- Waveform Formation: The conduction period (controlled by firing angle) determines the shape

and magnitude of the AC output.
- Load: The AC current supplied to the load, which can be resistive, inductive, or a combination.
- Snubbing and Filtering: Mitigate voltage spikes and smooth the waveform.

Advantages of Using SCR-Based Single Phase Inverter

- High Power Capability: Suitable for industrial applications.
- Rugged and Reliable: SCRs are known for durability.
- Cost-Effective for High Power: Less expensive than transistor-based solutions at high power

levels.
- Simple Control for Phase Regulation: Well-understood firing angle control techniques.

Limitations and Challenges
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- Waveform Quality: Output waveforms are typically non-sinusoidal, leading to harmonics.
- Complex Control Circuitry: Precise firing angle control requires sophisticated triggering circuits.
- Limited Frequency Range: Operating frequency is often limited compared to transistor inverters.
- Commutation Issues: SCRs are unidirectional devices, necessitating additional circuits for

bidirectional operation.

Applications of Single Phase Inverter Using SCR

- Motor Speed Control: Especially for large DC motors or single-phase induction motors.
- Uninterruptible Power Supplies (UPS): Providing backup AC power from a battery.
- Voltage Regulation: For adjustable AC power supplies.
- Lighting Dimming: Controlling AC voltage supplied to lighting fixtures.
- Welding Equipment: Supplying controlled AC power for welding operations.

Advanced Techniques and Improvements

While basic SCR inverters provide fundamental control, advancements include:

- Sinusoidal Pulse Width Modulation (SPWM): To generate near-sinusoidal waveforms.
- Complementary Firing: To improve waveform symmetry.
- Multi-pulse Inverters: To reduce harmonic distortion.
- Use of Commutation Circuits: To turn off SCRs at desired points.

Conclusion

The single phase inverter using SCR remains a vital component in high-power, industrial, and
specialized applications that demand ruggedness, high voltage handling, and controllability. While
modern applications increasingly favor transistor-based inverters for their sine-wave quality and
efficiency, SCR-based inverters offer a cost-effective and reliable solution where waveform quality is
less critical, or high power handling is paramount. Understanding the principles of SCR operation,
firing control, and circuit design enables engineers to harness these devices effectively and innovate
further in the field of power electronics.

Final Tips for Designing and Using SCR-Based Single Phase Inverters

- Always select SCRs with appropriate ratings and include protection circuits.
- Use precise triggering circuits to ensure accurate firing angles.
- Incorporate filtering to mitigate harmonics and improve waveform quality.
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- Understand the load characteristics to match the inverter design.
- Keep abreast of advances in phase control and PWM techniques for better performance.

By mastering these fundamentals, one can develop efficient, reliable, and controllable single phase
inverters tailored to specific industrial and commercial needs.
 

 QuestionAnswer What is a single phase inverter using SCRs? A single phase inverter using
SCRs is a power conversion device that converts DC into AC power by controlling silicon-controlled
rectifiers (SCRs) to switch the current, producing an alternating output from a DC source. How does
an SCR-based single phase inverter work? An SCR-based inverter operates by triggering SCRs at
specific intervals to control the output waveform. The SCRs are turned on at desired points in the
cycle, allowing controlled AC current flow from a DC source, effectively producing a sine or modified
sine wave. What are the advantages of using SCRs in single phase inverters? SCRs offer high
voltage and current handling capabilities, fast switching, and robustness, making them suitable for
high-power applications. They also provide controllability for waveform shaping and improved
efficiency in inverter circuits. What are the main challenges in designing a single phase inverter
using SCRs? Challenges include controlling the firing angle accurately to produce the desired output
waveform, managing switching losses and harmonics, and ensuring proper commutation of SCRs to
prevent device damage and maintain waveform quality. How is the firing angle controlled in a single
phase SCR inverter? The firing angle is controlled by adjusting the trigger pulses supplied to the
SCRs, typically using a triggering circuit or pulse-width modulation techniques, which determines the
point in the AC cycle when the SCRs are turned on. What types of waveforms can be generated
using a single phase SCR inverter? Single phase SCR inverters can generate modified sine waves,
square waves, or pure sine waves, depending on the control strategy and circuit design used for
controlling the SCRs. What are common applications of single phase inverters using SCRs?
Common applications include motor drives, uninterruptible power supplies (UPS), heating control
systems, and renewable energy systems such as solar inverters where controlled AC power is
required from a DC source. How does the commutation process work in SCR-based inverters?
Commutation in SCR inverters involves turning off the SCRs after conduction, which can be
achieved through natural line commutation, forced commutation circuits, or auxiliary circuits that
interrupt the current flow, ensuring proper operation and waveform quality. 
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