27 \3:‘
IISREM
W 22 _International Journal of Scientific Research in Engineering and Management (IJSREM)
Volume: 09 Issue: 04 | April - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

Transformer Auxiliary Monitoring System

Sahil Jadhav , Ritesh Yadav , Adnan Bharde , Swaraj Gamre, Dr. Ravindra Duche.

Abstract:

The Transformer Auxiliary Monitoring System (TAMS) is a centralized solution designed to enhance the
reliability and efficiency of power transformers by continuously monitoring and controlling key parameters.
This paper explores the significance of TAMS, its methodology, applications, and advantages. Through real-
time data logging and remote control capabilities, TAMS optimizes transformer performance, supports
predictive maintenance, and contributes to the development of smart grids.

Introduction:

Transformers are vital components of power transmission systems, ensuring efficient energy distribution.
Traditional monitoring methods rely on Remote Tap Changer Control (RTCC) panels, which are space-
consuming and lack digital data logging capabilities. TAMS addresses these limitations by offering a
centralized, digitized solution that enhances transformer monitoring efficiency.

Architecture of TAMS :
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Architecture of TAMS :

To provide a comprehensive understanding of TAMS, Figure 1.1 illustrates its architecture, highlighting its key
components:

. FCC (Fan Control Cubicle): Manages the cooling system by controlling fans and pumps.
. OLTC (On-Load Tap Changer): Regulates the transformer’s tap position to maintain voltage stability.
. Bay-1ED (Intelligent Electronic Device): Acts as the hardware interface, collecting data from

sensors and transmitting it to the monitoring software. It also sends control signals to the OLTC and
cooling fans.

. TAMSware: A software interface responsible for real-time monitoring, data visualization, and operator
control.
. Sensors and Actuators: Measure key parameters such as temperature, voltage, and current,

while actuators implement control actions.

This structured approach ensures seamless transformer operation, facilitating data-driven decision-making and
remote accessibility.

Literature Review :

Recent advancements in transformer monitoring have demonstrated the benefits of digital solutions. Studies
indicate that TAMS improves transformer efficiency by up to 15%. The integration of artificial intelligence
further enhances predictive maintenance, reducing operational costs by approximately 20% over five years.
Additionally, research suggests that loT-based monitoring solutions provide enhanced data analytics,
enabling real-time fault detection and quicker response times.

Methodology :
TAMS functions through three primary components:

. TAMSware: A software interface that provides real-time data visualization, logs performance,
and enables parameter control.

. Bay-1ED (Intelligent Electronic Device): A hardware interface that collects sensor data from the
transformer and transmits it to TAMSware. It also receives control commands to manage mechanisms such as
the On-Load Tap Changer (OLTC) and cooling systems.

. Sensors and Actuators: Various sensors, including temperature, current, and voltage sensors,
continuously collect operational data. Actuators control mechanisms such as tap changers, fans, and pumps
based on system requirements.

Key Transformer Parameters to Monitor :

TAMS continuously tracks critical transformer parameters, including:

. Winding and Oil Temperature: Essential for preventing thermal damage and optimizing cooling
systems.

. Fan and Pump Status: Ensuring effective heat dissipation through active monitoring of cooling
components.

. Tap Position: Regulating voltage levels for system stability.
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. Load Current and Voltage Levels: Continuous monitoring helps maintain optimal operating
conditions and avoid overload scenarios.

Operation of TAMS:
TAMS operates through four main functionalities:

. Monitoring: Continuous assessment of transformer parameters such as voltage levels, temperature,
fan status, and load conditions.

. Control: Enabling manual or automated adjustments for the tap changer and cooling system
to maintain efficiency.

. Data Logging and Analysis: Digital recording of transformer data, facilitating root-cause
analysis, historical trends, and predictive maintenance.

. Alert and Notification System: Automated alerts and notifications to operators in case of
critical faults, reducing response time and minimizing downtime.

Applications of TAMS :
TAMS offers several critical applications, including:

. Preventive Maintenance: Early fault detection minimizes unplanned outages and prolongs transformer
life.

. Performance Optimization: Ensuring optimal transformer performance and extending its
lifespan through continuous monitoring.

. Remote Monitoring and Control: Enhancing smart grid readiness through real-time remote operations.

. Data-Driven Decision Making: Digital logging simplifies troubleshooting, predictive analytics,
and system performance assessments.

. Energy Efficiency Management: Continuous tracking of load and voltage levels ensures optimal
power usage and reduced energy wastage.

Advantages of TAMS:

. Prevention of Unplanned Outages: Early issue detection helps avoid transformer failures and
enhances grid stability.

. Optimization of Transformer Performance: Continuous monitoring aids in efficient operation
and decision- making.

. Smart Grid Compatibility: TAMS aligns with future-proof smart grid technologies, making
integration seamless.

. Improved Maintenance Efficiency: Reduces manual inspections and enhances worker
safety through automated fault detection.

. Cost Reduction: Predictive maintenance leads to a significant reduction in repair costs and
operational expenditures.

. Enhanced Data Security: Implementing cybersecurity protocols ensures secure data transmission
and prevents unauthorized access.
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Conclusion:

. The Transformer Auxiliary Monitoring System provides a transformative approach to power
transformer management. By offering real-time monitoring, data logging, and remote control, TAMS enhances
transformer reliability and supports modern grid infrastructure. Its integration with predictive maintenance
techniques, 10T- enabled analytics, and automated alert systems ensures cost-effective and efficient transformer
operations. With continuous advancements in Al and 10T, TAMS is expected to play a crucial role in the future
of energy management and smart grids.
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