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Introduction

A conventional power transformer reports very little about its own condition. Operators
learn about a fault when protection trips or when a dissolved gas sample is taken, long after
the fault began. Smart digital transformers change that by adding current and voltage
sensors, online monitoring, and communication to substation systems. This Smart Digital
Transformers for Transmission and Distribution Training Course gives electrical engineers,
protection specialists, and substation staff a complete working method for that technology.
Participants learn digital transformer architecture, sensor and merging unit technology,
condition monitoring, IEC 61850 integration, and lifecycle management.

Smart Digital Transformers for Transmission and
Distribution Course Objectives

- Apply digital transformer architecture and its component functions.

- Apply non-conventional instrument transformers: optical and Rogowski coils.
- Apply IEC 61850 process bus, merging units, and sampled values.

- Apply dissolved gas analysis, partial discharge, and temperature monitoring.
- Apply online monitoring systems for tap changers and bushings.

- Interpret condition data and set alarm and warning thresholds.

- Apply transformer thermal and loading models for dynamic rating.

- Plan substation automation integration and testing procedures.

- Apply cybersecurity and access control to digital substations.

- Measure performance with availability, failure rate, and monitoring coverage.

Course Methodology

- Facilitated sessions built on real substation designs, condition data, and test reports.
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- Case workshops on transformer failures, sensor faults, and communication issues.
- Condition data interpretation and threshold setting exercises.
- IEC 61850 configuration and integration labs.

- Group exercise on a digital transformer deployment and monitoring plan.

Who Should Take This Course

- Transmission and distribution protection engineers.
- Substation design and commissioning engineers.

- Transformer and high voltage asset engineers.

- Condition monitoring and reliability specialists.

- Protection and control technicians and supervisors.

- Asset management and network planning staff.

Smart Digital Transformers for Transmission and
Distribution Course Outlines

Day 1: Transformer Fundamentals and Digital
Architecture

- Power transformer construction, types, and applications.
- Core, winding, tap changer, bushing, and cooling systems.
- Conventional versus digital fransformer architecture.

- Sensor integration: current, voltage, and temperature.

- Merging units and process interface design.

- Digital nameplate and asset information.
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- Standards framework: IEC 61850 and IEEE transformer standards.

Day 2: Sensors and Measurement Technology

- Non-conventional instrument transformers: optical current and voltage sensors.
- Rogowski coils and low power instrument transformers.

- Accuracy classes, calibration, and verification.

- Merging unit function, synchronisation, and sampled values.

- Time synchronisation with IEEE 1588 precision time protocol.

- Redundancy and reliability in sensor design.

- Sensor failure modes and detection.

Day 3: Condition Monitoring and Diagnostics

- Dissolved gas analysis: interpretation and fault diagnosis.

- Partial discharge detection and location methods.

- Winding temperature, hot spot, and thermal modelling.

- Bushing monitoring and capacitance measurement.

- Tap changer monitoring: motor current, torque, and fiming.
- Vibration and noise analysis for mechanical condition.

- Data trending, health indices, and alarm threshold setting.

Day 4: Integration, Automation, and Testing

- IEC 61850 station bus and process bus architecture.
- Substation automation functions and interlocking.
- Protection functions with digital inputs and sampled values.

- Factory acceptance testing and site acceptance testing.
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- Commissioning procedures for digital fransformers.
- Retrofit versus new build deployment planning.

- Interoperability testing and vendor conformance.

Day 5: Lifecycle, Cybersecurity, and Performance

- Asset health assessment and remnant life estimation.

- Dynamic rating and overload capability assessment.

- Maintenance strategy for digital components.

- Cybersecurity for substation networks and devices.

- Data governance, storage, and analytics platforms.

- KPIs: availability, failure rate, and monitoring coverage.

- Building a smart transformer adoption roadmap.

Conclusion

By successfully completing the Smart Digital Transformers for Transmission and Distribution
Training Course, participants will have acquired a thorough working knowledge of digital
transformer architecture, sensor and merging unit technology, IEC 61850 integration,
condition monitoring and diagnostics, testing and commissioning, cybersecurity, and
lifecycle performance management. They will leave able to specify digital transformer
systems with correct sensor and communication choices, interpret condition data into
maintenance decisions, and plan deployment with a defensible cost and reliability case.
Gentex Training Center delivers this programme with utility and high voltage practitioners
working on live networks.
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FAQs for the Smart Digital Transformers for
Transmission and Distribution course

Q1 What is the "Smart Digital Transformers for
Transmission and Distribution” course about?

It is a five-day programme on modern digital transformer technology and its integration
into tfransmission and distribution networks. It covers digital architecture, sensors and
merging units, IEC 61850 integration, condition monitoring, testing and commissioning,
cybersecurity, and lifecycle performance.

Q2 What are the key benefits of the "Smart Digital
Transformers for Transmission and Distribution”
course?

Participants specify digital systems with correct sensor and communication choices for the
protection scheme, turn condition data into maintenance decisions instead of collecting it
unused, and commission digital fransformers with tested procedures. They also reduce
failure risk with monitored tap changers, bushings, and insulation.

Q3 What skills will I gain from the "Smart Digital
Transformers for Transmission and Distribution”
course?

You will gain digital fransformer architecture and specification, sensor and merging unit
technology application, condition monitoring and diagnostics interpretation, and IEC 61850
integration, testing, cybersecurity, and lifecycle performance management.
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Q4 What tools, methods, or standards are covered in
the "Smart Digital Transformers for Transmission and
Distribution” course?

The course works with power transformer construction and cooling system design,
conventional versus digital transformer architecture, sensor integration for current, voltage
and temperature, merging unit and process interface design, digital nameplate and asset
information, the IEC 61850 standard and IEEE transformer standards, non-conventional
instrument transformers including optical current and voltage sensors, Rogowski coils and
low power instrument transformers, accuracy classes and calibration, merging unit
synchronisation and sampled values, IEEE 1588 precision time protocol, dissolved gas
analysis interpretation, partial discharge detection and location, winding temperature and
hot spot thermal modelling, bushing monitoring and capacitance measurement, tap changer
monitoring of motor current, torque and timing, vibration and noise analysis, data trending
and health indices, alarm threshold setting, IEC 61850 station bus and process bus
architecture, substation automation and interlocking functions, digital protection functions,
factory and site acceptance testing, commissioning procedures, retrofit deployment
planning, interoperability and vendor conformance testing, asset health and remnant life
estimation, dynamic rating and overload assessment, cybersecurity for substation networks,
data governance and analytics platforms, and KPIs covering availability, failure rate and
monitoring coverage.
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Q5 How is the "Smart Digital Transformers for
Transmission and Distribution” course applied in real-
world practice?

Teams apply it when specifying a digital transformer for a new substation, configuring
process bus and merging units, reviewing dissolved gas trends after an alarm, planning a
retrofit on an ageing transformer, running site acceptance testing before energisation, and
reviewing monitoring coverage and availability at an asset review.
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