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A Brief History of SSTs1

1
Who Needs SSTs anyways?

I. SSTs in Railway

II. SSTs in Electrical Grids

III. SSTs in Wind 

IV. SSTs in EV Charging

V. SSTs in Data Centers
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1
SSTs in a Glance

I. What is an SST?

II. Why SSTs?

III. Topologies Overview

IV. Functionalities
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1
20 Years Overview

I. Applications and Prototypes

II. Technology overview
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1
Challenges

I. Medium-Frequency Transformers

II. Efficiency

III. Reliability & Availability

IV. Fault Withstand Capability and 

Protection
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1
Reliability

I. SST Reliability Aspects

II. SST Reliability
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Agenda



Presented by R. Medeiros, A. Meligy, I. Colak, May 2023.

1
Summary

I. Where to next?

II. Takeaways
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1
Design

I. Initial Design Considerations

II. Active Front-End AC/DC Converter

III. Isolated DC/DC Converters

IV. Medium Frequency Transformers
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Agenda

1
Control

I. Modulation Techniques

II. AC/DC Control Schemes

III. Isolated DC/DC Control 

Schemes

IV. Balancing Control

V. SST Control Structure
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1
Protection

I. Internal Faults and Management 

Strategies

II. External Faults and Management 

Strategies
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1
Operation

I. Grid-Following Operation

II. Grid-Forming Operation

III. Multi-SST Systems
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NotesI. What is an SST?

SSTs in a Glance2

Is your phone charger an SST??

✓ Galvanic isolation 

embedded in the topology.

✓ Transformer is 

surrounded by a PE 

Converter.

✓ Transformer operated at 

medium/High Frequency.

▲ Power Electronics Handbook (Fourth Edition), 

Butterworth-Heinemann, 2018.

• A Power Electronics Converter in which the galvanic isolation in embedded in 

the topology, i.e., one or multiple transformers are surrounded by  a PE 

Converter.

• The embedded transformer is operated at medium/high frequency.  
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