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Solid State Transformer Market Size and Forecast

(2026–2035)

Traction SST units for rail and on-board

applications are forecast to expand at a

16.10% CAGR through 2035, the fastest

among product segments

NY, CA, UNITED STATES, June 22, 2026

/EINPresswire.com/ -- The Solid State

Transformer Market was valued at USD

193.44 million in 2025 and is projected

to grow from USD 218.85 million in

2026 to USD 690.18 million by 2035,

registering a CAGR of 14.12% during

the forecast period (2026–2035).

Solid State Transformer Market

Overview

The Solid State Transformer (SST) Market encompasses advanced power electronic devices that

replace conventional iron-and-copper low-frequency transformers with high-frequency switching

converters using semiconductors such as MOSFETs, IGBTs, and emerging wide-bandgap

materials including silicon carbide (SiC) and gallium nitride (GaN). Unlike traditional transformers

that only provide voltage transformation and electrical isolation, SSTs offer multiple value-added

functions: power factor correction, voltage regulation, reactive power compensation, harmonic

filtering, fault current limiting, DC-AC bidirectional conversion, and real-time communication with

grid management systems. SSTs are critical enablers for smart grids, renewable energy

integration, electric vehicle fast charging, energy storage systems, and DC microgrids.

Legacy copper-and-iron transformers—many installed 40+ years ago—lack bidirectional power

flow capability and real-time voltage regulation, two features essential for integrating rooftop

solar, battery storage, and DC microgrids. SiC and GaN wide-bandgap semiconductors now

switch at medium frequency with dramatically lower losses, enabling medium frequency solid

state transformer designs that cut magnetic core weight by 50–70% and fit inside space-

constrained urban substations. A recent report estimates that replacing just 5% of aging U.S.
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distribution transformers with smart SST bidirectional power flow units could defer USD 3.8

billion in grid upgrade costs through 2032.

Key industry trends include the rapid adoption of SiC and GaN semiconductor devices in SST

designs, enabling higher power density, lower losses, and compact system architecture. The

integration of IoT-enabled monitoring, AI-based predictive maintenance, and digital twin

simulations is enhancing operational reliability and reducing lifecycle costs. Modular SST designs

with layered architecture separating high-voltage and low-voltage stages are making

maintenance and customization easier for specific application needs. Onboard sensors and

control algorithms allow continuous monitoring of grid parameters, predictive maintenance, and

self-healing capabilities.

Policy and regulatory influence is significant. The European Commission's revised F-gas

regulation phasing out SF₆-insulated switchgear by 2030 is accelerating demand for SST-based

distribution alternatives. The U.S. DOE's GRIP program and ARPA-E funding have allocated over

USD 120 million in SST R&D since 2020. India's Revamped Distribution Sector Scheme (RDSS)

mandates smart distribution across all DISCOMs by 2027, creating substantial demand for SST-

based solutions in rural feeder networks.

 Get Free Sample Report for Detailed Market Insights:

https://www.marketresearchfuture.com/sample_request/5857

Solid State Transformer Market Segmentation

The Solid State Transformer Market is segmented by type, voltage level, application,

semiconductor device type, deployment type, and region.

By Type:

Distribution Solid State Transformers: Largest segment, accounting for 43.70% of market share

in 2025. Used in utility grid modernization, smart metering, and distribution network

applications where bidirectional power flow and real-time voltage regulation are essential.

Power Solid State Transformers: Contributed USD 48.36 million in 2025 revenue, anchored by

industrial DC microgrid deployments and renewable energy integration.

Traction Solid State Transformers: Fastest-growing product segment with 16.10% CAGR through

2035, propelled by European and Asian rail operators seeking 30–40% weight savings on rolling

stock.

By Voltage Level:

Medium-Voltage (2–36 kV): Accounts for 59.55% of the market in 2025. Dominates due to

widespread use in distribution networks, renewable integration, and microgrid applications.

High-Voltage (>36 kV): Expected to grow at 15.85% CAGR, driven by offshore wind

interconnection and HVDC tapping applications.
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By Application:

Smart Grid & Utility Distribution: Led with USD 72.18 million in 2025 revenue, driven by aging

infrastructure replacement and DER integration.

Electric Vehicle (EV) Charging Infrastructure: Fastest-growing application with 17.25% CAGR

through 2035, supported by NEVI, AFIR, and MCS standard adoption.

Renewable & Micro-Grid Integration: Growing at 15.40% CAGR, driven by solar-plus-storage DC

coupling and distributed renewable capacity expansion.

By Semiconductor Device Type:

Silicon Carbide (SiC)-Based SSTs: Dominate the market due to superior switching efficiency,

higher thermal tolerance, and ability to support high-frequency power conversion.

Gallium Nitride (GaN)-Based SSTs: Fastest-growing segment, projected to register the highest

CAGR, driven by high switching frequency, compact design, and suitability for data centers and

EV infrastructure.

By Deployment Type:

New Installation: Largest and fastest-growing segment, supported by new grid infrastructure,

renewable energy projects, and EV charging networks.

Retrofit/Replacement: Growing segment as utilities replace aging conventional transformers with

SST units.

By End User:

Energy: Largest end-user segment, driven by grid modernization and renewable integration.

Transportation: Fastest-growing, driven by rail electrification and EV charging infrastructure.

Commercial & Institutional Operators: Fastest-growing CAGR among end-user segments, driven

by data centers, commercial buildings, and campuses requiring high-efficiency power

management.

 You can buy this market report at:

https://www.marketresearchfuture.com/checkout?currency=one_user-USD&report_id=5857

Technology Advancements in SST Development

SiC Power Electronics Cost Reduction: Wolfspeed, STMicroelectronics, and Rohm Semiconductor

have collectively announced over USD 8 billion in SiC fab expansion through 2027. As 200 mm

SiC wafer production scales, device-level costs are projected to drop 35–40% by 2029, making

medium frequency solid state transformer architectures cost-competitive with conventional

alternatives in distribution applications above 500 kVA. This trajectory compresses payback

periods from 8–10 years to under 5 years for urban substation retrofits.

Medium-Voltage SiC MOSFET Characterization: Recent research on temperature-dependent

characterization of MV SiC MOSFETs (3.3 kV, 6.5 kV, and 10 kV) provides essential data for loss
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estimation and performance comparison in MV active front-ends and MV to LV SSTs. The

improved material properties of SiC compared to silicon allow semiconductor devices to operate

at higher voltages, switching frequencies, and junction temperatures, enabling MV to LV SSTs

without series-connection of LV semiconductor devices.

Hybrid Modulation Techniques for SST Propulsion Drives: Innovative cost-effective three-stage

SST-fed MV propulsion drives combine both Si and SiC devices in the MV stage to achieve a

balance of performance and cost. Si-IGBT-based cascaded H-bridge inverters operate at

fundamental frequency supporting voltage components, while SiC two-level voltage source

inverters operate at higher frequency (40 kHz) to inject harmonic components ensuring

sinusoidal motor currents (THD <5%). This approach achieves a 49.48% reduction in

semiconductor losses at the MV stage.

AI-Driven Autonomous Grid Operations: By 2030, digital substations embedding SST units will

leverage edge AI to perform autonomous load balancing, fault isolation, and predictive

maintenance without human intervention. DOE's Advanced Grid Research Division projects that

AI-enabled SST grid edge distribution systems could reduce unplanned outages by 40% in pilot

networks, making the Solid State Transformer Market a critical enabler of the autonomous grid

paradigm.

Transformer-as-a-Service and Platform Economics: The shift from one-time hardware

procurement to subscription-based transformer-as-a-service models will reshape revenue

structures. Manufacturers offering firmware updates, digital twin analytics, and remote

diagnostics via SiC power electronics-equipped SSTs can capture 2–3× the lifetime revenue of a

conventional sale. This transition mirrors the software-defined networking revolution and

positions the Solid State Transformer Market for recurring-revenue growth.

Solid State Transformer Market Key Players

The Solid State Transformer Market exhibits medium concentration, with the top five players

holding an estimated 38–45% combined revenue share. The Herfindahl-Hirschman Index (HHI)

sits in the 800–1,200 range, reflecting a mix of diversified power equipment conglomerates and

specialized SiC power electronics firms. Competition centers on semiconductor integration

depth, reference installation count, and partnerships with major utilities and rail operators.

Key companies active in the market include:

Siemens Energy (Germany): ~8–11% revenue share. Vertically integrated with MVDC distribution

SST and rail traction converters; operates Europe's largest SST pilot at the Erlangen test center.

ABB Ltd. (Switzerland): ~7–10% revenue share. Offers power and distribution SSTs and SiC

modules; broad grid automation portfolio with E-mobility division.

Hitachi Energy (Japan/Switzerland): ~6–9% revenue share. Provides MV SST for smart grids and



HVDC tapping prototypes; jointly operates Erlangen SST pilot with Siemens.

Eaton Corporation (Ireland/US): ~5–8% revenue share. Develops medium-voltage SST and

microgrid controllers with strong North American utility relationships.

Schneider Electric (France): ~4–7% revenue share. Offers EcoStruxure-integrated SST platforms

with software-defined distribution management.

Mitsubishi Electric ( Japan): ~4–6% revenue share. Specializes in traction SST for Shinkansen and

industrial converters; deep Japan Rail relationships and SiC fab access.

General Electric (Vernova) (US): ~3–6% revenue share. Develops SST prototypes through Grid

Solutions division with installed base in North American utilities.

Toshiba Energy Systems (Japan): ~3–5% revenue share. Focuses on medium frequency

transformer modules and SiC device manufacturing capability.

Power Electronics S.L. (Spain): ~2–4% revenue share. Niche strength in modular SST for solar and

EV charging applications.

TBEA Co., Ltd. (China): ~2–4% revenue share. Dominant in China market access with high-voltage

SST for State Grid pilots; cost leadership strategy.

GridBridge (US/ERMCO Company): Identified as an emerging leader, focusing on medium-voltage

SST technologies with growing deployments in utility distribution networks and next-generation

smart grid infrastructure projects.

Delta Electronics, Inc. (Taiwan): Active in SST and power conversion technologies for smart grid

applications.

Latest Industry News & Developments

European Commission F-gas Regulation Published (November 2023): The revised regulation

mandates SF₆ phase-out in new MV switchgear by 2030, accelerating demand for SST-based

distribution alternatives across the Solid State Transformer Market and positioning SSTs as key

replacements for traditional SF₆-insulated equipment.

DOE GRIP Program Funding (Ongoing): The U.S. Department of Energy's Grid Resilience and

Innovation Partnerships program has allocated over USD 10.5 billion for next-generation

distribution infrastructure, creating a robust policy tailwind for SiC power electronics adoption

and SST deployment across the United States.

Joint Pilot Project at Erlangen (Ongoing): Siemens Energy and Hitachi Energy jointly operate

Europe's largest SST pilot at the Erlangen test facility in Germany, validating medium-voltage

bidirectional architectures for urban substations and providing field performance data for utility

procurement teams.

India RDSS Program (Ongoing): India's Revamped Distribution Sector Scheme mandates smart

distribution across all DISCOMs by 2027, creating a substantial addressable market for solid-

state transformer DC microgrids in rural feeder networks and urban distribution applications.

To explore more market insights, visit us at:

https://www.marketresearchfuture.com/reports/solid-state-transformer-market-5857

The Solid State Transformer Market is poised for sustained double-digit growth, projected to

expand from USD 218.85 million in 2026 to USD 690.18 million by 2035 at a CAGR of 14.12%. This

https://www.marketresearchfuture.com/reports/solid-state-transformer-market-5857


growth is driven by global grid modernization initiatives, aging infrastructure replacement, EV

fast-charging infrastructure expansion, and the accelerating integration of renewable energy

sources and DC microgrids. Asia-Pacific commands the largest market share at 43.30%, while

North America exhibits the fastest growth supported by DOE GRIP grants and defense microgrid

mandates.

Distribution SSTs dominate the product segment, with traction SSTs emerging as the fastest-

growing category propelled by rail electrification programs. Key players including Siemens

Energy, ABB, Hitachi Energy, Eaton, and Schneider Electric are competing through SiC power

electronics integration, modular architectures, and strategic partnerships with utilities and rail

operators. While high upfront costs and limited field-proven reliability data present challenges,

the continued reduction in SiC semiconductor costs, regulatory support for clean energy, and the

transition toward transformer-as-a-service revenue models position the Solid State Transformer

Market for robust expansion throughout the forecast period and beyond.
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