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Abstracts

The global Epoxy Resin Impregnated Paper Bushing market size is expected to reach $

957 million by 2032, rising at a market growth of 6.4% CAGR during the forecast period

(2026-2032).

Epoxy Resin Impregnated Paper Bushing refers to a dry-type condenser bushing using

Resin Impregnated Paper as the principal solid insulation system. The condenser core

is typically formed by winding high-grade insulating paper with conductive grading foils,

followed by vacuum drying, epoxy resin impregnation and controlled curing to create a

solid insulation body with graded electric-field distribution. The study focuses on

commercial Epoxy Resin Impregnated Paper Bushing products used for high-voltage

electrical connections in power transformers and reactors, gas-insulated switchgear and

gas-insulated lines, generator and high-current connections, and wall or building

feedthroughs. Product configurations cover oil-to-air, oil-to-SF6, oil-to-oil and air-to-air

interfaces, with rated voltage classes ranging from up to 72.5 kV to above 550 kV, and

external insulation structures based primarily on composite or porcelain housings. Key

product characteristics include dielectric performance, partial-discharge control, current-

carrying capability, mechanical strength, thermal stability, seismic performance, fire

safety and long-term operational reliability.

Key Findings

Power transformers and reactors remain the largest downstream application for

RIP Bushing

The 72.5–550 kV range forms the core commercial voltage band for mainstream
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high-voltage RIP Bushing products

Composite-housed dry RIP designs are gaining importance due to lower weight,

safety and seismic performance

GE Vernova is expanding bushing capacity in 2026 while Hitachi Energy has

extended dry RIP technology to 800 kV

Market Trends

The Epoxy Resin Impregnated Paper Bushing industry is moving toward higher voltage

ratings, greater operational safety, lower maintenance requirements and broader

compatibility with emerging transformer insulation systems. Compared with

conventional liquid-filled condenser bushings, dry RIP technology eliminates the oil

contained in the condenser core and provides advantages in fire resistance, explosion

risk reduction, transportation flexibility and maintenance. Product development is

increasingly focused on composite external insulation, modular structures, improved

electric-field grading and simplified installation. Another important direction is

compatibility with natural ester and other alternative transformer fluids, as well as

interfaces designed for lower-emission or non-SF6 gas-insulated equipment. At the ultra-

high-voltage end, manufacturers are extending dry RIP technology beyond its traditional

voltage range. Hitachi Energy presented an AirRIP Flex AF 800 kV dry-type transformer

bushing in 2026, demonstrating that RIP technology is moving further into UHV AC

applications and alternative-fluid transformers.

Market Dynamics

Drivers

Growth of Epoxy Resin Impregnated Paper Bushing demand is fundamentally linked to

investment in power transmission networks, new transformer capacity and replacement

of aging high-voltage equipment. Electrification of industry, data centers, transportation

and buildings is increasing electricity consumption and creating greater requirements for

transmission capacity and grid reliability. The IEA estimates that meeting electricity

demand through 2030 will require annual global grid investment to rise substantially

from current levels, while more than 2,500 GW of generation, storage and large-load

projects remain in grid connection queues. These conditions support investment in
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power transformers, reactors, GIS and associated high-voltage insulation components.

RIP technology also benefits from utilities and transformer manufacturers placing

greater emphasis on oil-free insulation, fire safety, lower maintenance and improved

seismic performance.

Restraints

Epoxy Resin Impregnated Paper Bushing manufacturing has relatively high technical

and qualification barriers. Stable performance depends on precise condenser-core

winding, controlled foil positioning, complete vacuum drying, uniform resin impregnation

and curing, and rigorous high-voltage testing. Manufacturing defects such as voids,

incomplete impregnation or electric-field concentration can materially affect partial-

discharge behavior and long-term reliability. High-voltage and ultra-high-voltage

products also require long qualification cycles with transformer OEMs and utilities,

limiting rapid entry by new suppliers. In addition, epoxy resin, high-grade insulation

paper, aluminum grading foils, conductors, silicone rubber or porcelain housings and

precision metal components contribute to manufacturing costs. Grid-project delays and

long transformer procurement cycles can also create uneven order conversion despite

strong underlying transmission investment.

Opportunities

The strongest opportunities are concentrated in replacement of aging OIP installations

with dry-type solutions, expansion of high-voltage and ultra-high-voltage transmission,

renewable-energy integration and new transformer capacity required for data centers

and industrial electrification. Higher voltage RIP Bushing designs offer greater unit value

and require deeper engineering capability, creating attractive positions for qualified

manufacturers. Composite-housed products also provide opportunities in seismic

regions, space-constrained substations and applications requiring reduced equipment

weight. Compatibility with natural ester transformer fluids and lower-emission gas-

insulated systems represents another development area as utilities seek safer and more

environmentally compatible substations. The increasing use of HVDC, long-distance

transmission and cross-regional interconnections is expected to raise requirements for

specialized oil-to-gas, wall and transformer interface bushings.

Challenges
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Long-term market challenges center on reliability, qualification and competition among

different dry-bushing technologies. RIP Bushing must maintain extremely low partial

discharge and stable dielectric properties over decades of thermal, mechanical and

electrical stress, making field reliability more important than initial acquisition price for

many utilities. At the same time, Resin Impregnated Synthetics and other newer dry

insulation systems are expanding and may compete with RIP in selected applications.

Manufacturers must therefore improve electrical performance, production consistency

and lifecycle economics while maintaining compliance with IEC, IEEE and customer-

specific standards. Supply-chain constraints in transformer manufacturing can also shift

delivery schedules for bushings, while project-specific dimensional interfaces and

customization requirements make capacity planning more complex than for

standardized electrical components.

Industry Chain Analysis

The upstream Epoxy Resin Impregnated Paper Bushing supply chain includes high-

purity electrical insulating paper, epoxy resin systems, aluminum or other conductive

grading foils, copper or aluminum current conductors, flanges and machined metal

structures, silicone-rubber composite insulators or porcelain housings, sealing materials

and electrical testing components. Insulation paper quality, resin chemistry and grading-

foil precision directly influence dielectric loss, partial discharge and long-term aging

performance. Composite housings increasingly contribute to weight reduction and

seismic performance, while porcelain remains established in many conventional utility

specifications.

Midstream manufacturing represents the highest technical-value stage. The condenser

core is wound with alternating insulating paper and conductive grading layers, dried

under controlled vacuum, impregnated with epoxy resin and cured into a solid insulation

structure. The core is subsequently machined, assembled with the conductor, flange

and external insulation, and subjected to electrical, mechanical, thermal and sealing

tests. Downstream customers are primarily power transformer and reactor

manufacturers, utilities, grid contractors, GIS manufacturers, generator equipment

manufacturers and high-voltage engineering projects. Product value rises significantly

with voltage class, current rating, customized interface requirements and qualification

level because engineering design, manufacturing yield, high-voltage test capability and

field track record become progressively more important.
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Segment Insights

By insulation-medium interface, oil-to-air RIP Bushing represents the broadest

commercial application because it is extensively used to connect oil-immersed

transformers and reactors to outdoor transmission systems. Oil-to-SF6 and oil-to-oil

products serve more specialized transformer-to-GIS and transformer-to-cable interfaces

and generally require tighter dimensional coordination with adjacent equipment. Air-to-

air configurations are concentrated in wall and specialized feedthrough applications.

By rated voltage, products from above 72.5 kV to 550 kV constitute the principal high-

value commercial range, covering a large share of transmission-class transformers and

substations. Products above 550 kV represent a smaller-volume but technically

important segment with substantially higher engineering and qualification requirements.

The development of 800 kV dry RIP solutions indicates further extension into UHV

applications. By external insulation structure, composite-housed RIP Bushings are

gaining importance due to lower mass, hydrophobic surface characteristics, improved

seismic behavior and reduced fragmentation risk, while porcelain-housed products

retain an established installed base and continue to be specified in conventional

projects.

Downstream Market Opportunities

Power transformers and reactors remain the primary demand base for RIP Bushing

because every high-voltage transformer requires reliable insulated interfaces between

internal conductors and external power systems. Replacement of aging transformer

fleets creates a recurring retrofit market alongside new grid construction. GIS and gas-

insulated line applications create additional demand for oil-to-gas interfaces, particularly

in compact substations and high-voltage urban infrastructure. Generator and high-

current applications require specialized designs capable of carrying very high currents

while controlling thermal stress, while wall feedthroughs serve converter stations,

substations and industrial high-voltage installations. The largest incremental

opportunities are expected where grid expansion, transformer additions and

replacement cycles occur simultaneously.

Regional Insights

Asia-Pacific represents a major production and demand center for RIP Bushing, led by
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extensive transmission construction, transformer manufacturing and ultra-high-voltage

deployment in China, together with accelerating grid investment in India and other Asian

markets. China’s 2025 grid investment reached RMB 639.5 billion, while new

transmission corridors and ultra-high-voltage projects continue to advance, supporting

demand for high-voltage transformer components. Chinese manufacturers have

consequently developed capabilities across conventional HV, EHV and UHV RIP

Bushing products.

Europe remains an important technology and manufacturing base, with established

expertise in condenser-core design, high-voltage testing and dry bushing technology.

Demand combines replacement of mature transmission assets with renewable

integration and interconnection projects. North America offers substantial retrofit and

expansion opportunities because of aging grid infrastructure, rapid load growth from

data centers and industrial investment, and planned transmission upgrades. The U.S.

Department of Energy announced approximately USD 1.9 billion in 2026 funding for

accelerated transmission upgrades, reinforcing the broader investment environment for

high-voltage equipment. Emerging markets in the Middle East, Southeast Asia and Latin

America provide additional project-driven opportunities as transmission networks

expand.

Competitive Landscape Analysis

The Epoxy Resin Impregnated Paper Bushing market has relatively high concentration

at the high-voltage end because long operating records, proprietary condenser-core

manufacturing processes, high-voltage laboratories and utility qualification create

substantial barriers to entry. Hitachi Energy, Trench Group and GE Vernova maintain

broad international product portfolios, while Xi'an XD High Voltage Bushing Co., Ltd.,

Shenyang Hexin Bushing Co., Ltd., Shandong ChinSun Electrical Equipment Co., Ltd.,

Bushing (Beijing) HV Electric Co., Ltd. and Nanjing Electric High Voltage Bushing Co.,

Ltd. represent important Chinese manufacturing capabilities. MGC Moser Glaser Ltd,

Massa LLC, Yash Highvoltage Limited, PCORE Electric Company, Inc., Massa Izolyator

Mehru Private Limited and CG Power and Industrial Solutions Limited provide additional

regional and specialized competition. Competitive differentiation increasingly centers on

voltage capability, dry insulation reliability, composite-housing technology,

customization, testing capability and delivery lead time rather than price alone. Industry

structure has also changed: Trench Group has operated independently from Siemens

Energy since April 2024 following the carve-out of its high-voltage component business,

including HSP bushings. In March 2026, GE Vernova announced an approximately
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USD 30 million expansion of its Sesto San Giovanni facility in Italy, adding production

capacity for advanced dry RIP and RIS bushings up to 245 kV. Hitachi Energy

simultaneously extended its AirRIP Flex platform to 800 kV, intensifying competition in

higher-voltage dry bushing applications.

Report Scope

This report studies the global Epoxy Resin Impregnated Paper Bushing production,

demand, key manufacturers, and key regions.

This report is a detailed and comprehensive analysis of the world market for Epoxy

Resin Impregnated Paper Bushing and provides market size (US$ million) and Year-

over-Year (YoY) Growth, considering 2025 as the base year. This report explores

demand trends and competition, as well as details the characteristics of Epoxy Resin

Impregnated Paper Bushing that contribute to its increasing demand across many

markets.

Highlights and key features of the study

Global Epoxy Resin Impregnated Paper Bushing total production and demand,

2021-2032, (K Units)

Global Epoxy Resin Impregnated Paper Bushing total production value,

2021-2032, (USD Million)

Global Epoxy Resin Impregnated Paper Bushing production by region & country,

production, value, CAGR, 2021-2032, (USD Million) & (K Units), (based on

production site)

Global Epoxy Resin Impregnated Paper Bushing consumption by region &

country, CAGR, 2021-2032 & (K Units)

U.S. VS China: Epoxy Resin Impregnated Paper Bushing domestic production,

consumption, key domestic manufacturers and share

Global Epoxy Resin Impregnated Paper Bushing production by manufacturer,

production, price, value and market share 2021-2026, (USD Million) & (K Units)
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Global Epoxy Resin Impregnated Paper Bushing production by Type,

production, value, CAGR, 2021-2032, (USD Million) & (K Units)

Global Epoxy Resin Impregnated Paper Bushing production by Application,

production, value, CAGR, 2021-2032, (USD Million) & (K Units)

This report profiles key players in the global Epoxy Resin Impregnated Paper Bushing

market based on the following parameters - company overview, production, value, price,

gross margin, product portfolio, geographical presence, and key developments. Key

companies covered as a part of this study include Medline Industries, LP, Owens &

Minor Products & Healthcare Services, Cardinal Health, Inc., AMD Medicom Inc.,

Winner Medical Co., Ltd., PAUL HARTMANN AG, Mölnlycke Health Care AB, B. Braun

SE, 3M Company, Zhende Medical Co., Ltd., etc.

This report also provides key insights about market drivers, restraints, opportunities,

new product launches or approvals.

Stakeholders would have ease in decision-making through various strategy matrices

used in analyzing the World Epoxy Resin Impregnated Paper Bushing market

Detailed Segmentation:

Each section contains quantitative market data including market by value (US$

Millions), volume (production, consumption) & (K Units) and average price (US$/Unit) by

manufacturer, by Type, and by Application. Data is given for the years 2021-2032 by

year with 2025 as the base year, 2026 as the estimate year, and 2027-2032 as the

forecast year.

Global Epoxy Resin Impregnated Paper Bushing Market, By Region:

United States

China

Europe
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Japan

South Korea

ASEAN

India

Rest of World

Market Segmentation

Global Epoxy Resin Impregnated Paper Bushing Market,

Segmentation by Type:

Oil-to-Air

Oil-to-SF6

Oil-to-Oil

Air-to-Air

Global Epoxy Resin Impregnated Paper Bushing Market,

Segmentation by Rated Voltage Types:

Up to 72.5 kV

73–245 kV

245.5–550 kV

>550 kV
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Global Epoxy Resin Impregnated Paper Bushing Market,

Segmentation by External Insulation Structure Types:

Composite-Housed

Porcelain-Housed

Global Epoxy Resin Impregnated Paper Bushing Market,

Segmentation by Application:

Power Transformers and Reactors

Gas-Insulated Switchgear and Gas-Insulated Lines

Generator and High-Current Power Connections

Wall and Building Feedthroughs

Others

Companies Profiled:

Medline Industries, LP

Owens & Minor Products & Healthcare Services

Cardinal Health, Inc.

AMD Medicom Inc.

Winner Medical Co., Ltd.

PAUL HARTMANN AG

Mölnlycke Health Care AB
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B. Braun SE

3M Company

Zhende Medical Co., Ltd.

HOGY MEDICAL CO., LTD.

Prestige Ameritech

Allmed Medical Products Co., Ltd.

Lohmann & Rauscher International GmbH & Co. KG

Bluesail Medical Co., Ltd.

Key Questions Answered

1. How big is the global Epoxy Resin Impregnated Paper Bushing market?

2. What is the demand of the global Epoxy Resin Impregnated Paper Bushing market?

3. What is the year over year growth of the global Epoxy Resin Impregnated Paper

Bushing market?

4. What is the total value of the global Epoxy Resin Impregnated Paper Bushing

market?

5. Who are the Major Players in the global Epoxy Resin Impregnated Paper Bushing

market?

6. What are the growth factors driving the market demand?
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