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Transformer bushing — it is essentially a 
component used to connect the windings 
of a transformer to the external electrical  
system

released under the flagship portfolio of 
EasyDry® in 2010.

Since then, our paperless bushing offering 
has evolved, and its voltage ratings have 
gradually increased to 245  kV, in com-
pliance with various regional standards, 
like IEC and IEEE. Our installed base for 
paperless transformer bushings has been 
growing continuously, presently reaching 
more than 20,000 bushings that are suc-
cessfully operating in all climatic regions 
of the world.

This new generation of paperless,  
dry-type bushings transformer allows us 
to push the boundaries in terms of:

•	 Rated voltage, up to 550 kV and 5000 A.
•	 Reduced maintenance while increas-

ing reliability.
•	 Improved availability, reliability, and 

safety.
•	 Easy conversion to a pluggable bush-

ing, enabled by QuickConnect.
•	 Superior productivity with our online 

product configurator COMPAS and 
all product documentation instantly 
downloadable.

•	 Extended bushing lifetime, by achiev-
ing a more homogeneous electric field 
distribution.

Resin-impregnated paper (RIP): The 
dry-type bushing technology that has 
been on the rise since the 1970s.

The dry-type (oil-free) technology brings 
the benefits of very high operational safe-
ty, environmental friendliness due to the 
absence of oil, substantially lower mainte-
nance efforts, and failure rate reduction by 
removing all liquids and related items, along 
with their associated potential issues and 
maintenance. All this brings an undisputed 
Total Cost of Ownership (TCO) advantage 
compared to OIP transformer bushings.

Resin-impregnated synthetics (RIS): 
A relatively new, paperless, dry-type bush-
ing technology that has been introduced 
in the transformers industry since 2010.

Hitachi Energy introduced its dry bush-
ing RIP technology to the transformer 
world about 5 decades ago. In 2020, it 
officially launched its latest modular 
RIP transformer bushing family, named  
AirRIP® flex, as well as AirRIP® flex AF, 
which is suitable for alternative trans-
former fluids, like ester fluids.

As the industry-leading bushing pioneer, 
Hitachi Energy invented the world’s first 
paperless bushing technology that was 

The global transformer market 
is projected to grow at a com-
pound annual growth rate of 
around 7  % until 2030. This ro-

bust growth rate is indicative of many in-
dustries’ reliance on transformers. Addi-
tionally, this also points to the versatility 
of transformers due to their many appli-
cations.

Although transformers require substan-
tial technical expertise to design and 
manufacture, a surface-level understand-
ing of their overall usage is relatively com-
mon knowledge. However, within this  
well-known electromagnetic marvel lie 
many not-so-well-known components 
that make its functioning possible and 
effective. One such component is the 
transformer bushing. It is essentially used 
to connect the windings of a transformer 
to the external electrical system. This 
makes them vital to any electrical power  
system. 

Today, the following transformer-bushing 
technologies have the majority share in 
the global market:

Oil-impregnated paper (OIP): 
The conventional oil-reliant bushing 
technology that has been a mainstay in 
the transformers market for over 100  
years.

Traditional OIP bushings bring advan-
tages in terms of thermal overload per-
formance, size, and ability to serve the full 
power range ratings that the transformer 
industry requires.
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our planet’s climate more and more. All 
value chain players in this industry must 
reduce their CO2 emission footprint. The 
achievement of ambitious targets set by the 
governments is a real challenge for trans-
former operators and can only be achieved 
through changes and innovation.

Specifically, when discussing how bushings 
technology can address those challenges, 
some key factors must be considered:

Moisture ingress needs to be contin-
uously monitored to avoid transformer 
bushings failure. This is because moisture 
can seep into the bushing through the seal 
and, over time, cause continuous deterio-
ration of the main insulation. 

A second crucial factor that needs to be 
taken into consideration is the aging of 
the components. Since bushings are sub-
jected to electrical and thermal stresses, 
they age and deteriorate over time. This 
leads to decreased insulation perfor-
mance and an increased risk of failures.

Regular maintenance and proper stor-
age can be crucial to guarantee uptime 
and reduce the possibility of breakdowns. 

Hitachi Energy has further enhanced its 
capabilities of paperless transformer 
bushings manufacturing and is now 
introducing: EasyDry® up to 550 kV

transformer component industry to design 
value-added solutions for transformer man-
ufacturers, operators, and service providers. 

Surely, transferring and distributing en-
ergy safely is at the center of this indus-
try’s mission. Even though transformers 
are by far one of the most reliable appara-
tuses in the power industry, any contribu-
tion to avoid and minimize incidents or 
accidents and their consequences on peo-
ple and equipment provides great hard 
and soft values to all players.

Reliability and availability are always a 
matter of concern, generating repair costs 
and losses in revenue when the trans
former cannot perform as expected, lead-
ing to potential delays in the value chain. 

Finally, one challenge affecting all of us is 
related to CO2 gas emissions impacting 

Hitachi Energy has further enhanced its 
capabilities of paperless transformer bush-
ings manufacturing and is now introduc-
ing: EasyDry® up to 550 kV. It is a break-
through configurable bushing platform 
comprising paperless, oil-free / dry-type,  
pluggable (enabled by QuickConnect), 
and the highest seismic-resistant trans-
former bushing portfolio. This trans
former bushing comes as a fully config-
urable portfolio with widely selectable 
designs for almost all transformer inter-
faces, thus offering an unprecedented 
possibility of customized paperless trans-
former bushings to the customers.

A plethora of challenges

The transformer bushing industry is facing 
various challenges, each potentially impact-
ing overall performance and reliability. It 
is a never-ending race and mission for the 
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It should be noted, however, that the 
maintenance of bushings is often expen-
sive and time-consuming.

Additionally, transformer bushings are 
often engineered and produced to order. 
This is impacting their overall availability  
on the market, limiting the possibili-
ty of purchasing them at any given time. 
This may result in a long lead time for new 
transformers and replacement projects.

Finally, to guarantee the overall safety 
and reliability of transformer opera-
tions, even if they operate in high-voltage  
environments, we need to be careful when 
evaluating possible risks. To prevent acci-
dents during transformer and bushing 
operation, installation, maintenance, and 
repair process, appropriate safety proto-
cols must be followed readily and with 
precision and discipline. Risk mitigation 
in the industry is also carried out via 
methods such as dry bushing.

While the above factors represent the 
most common and demanding challenges 
to the transformer bushing industry, we 
should also be aware of the most like-
ly outcomes that arise out of those same 

challenges. Factors such as cracks, leaks, 
and the loss of dielectric properties lead 
to failure and, ultimately, the inability to 
provide full functionality. This fact makes 
addressing these challenges head-on a 
clear priority, which can be accomplished 
by using new technologies. 

RIS: The key to future-ready 
transformers
Industry insiders are aware of the advan-
tages that OIP brought into the bushing 
industry all those decades ago. We see 
these gains in terms of their ability to 
function well, size, and ratings, which 
meet the entire power range required by 
the transformer industry. It can be said 
that those advantages and characteristics 
were fundamental to the operation of 
transformers as we know them today. 

However, oil-impregnated paper (OIP) 
also has quite a limitation that encour-
ages and exacerbates the incumbent 
challenges in the transformer industry, 
including oil leakage risks, frequent and  
time-consuming maintenance, higher 
flammability, and lower explosion re-
sistance in case of internal arc failure, as 

well as moisture-related malfunctioning  
risks.

While some of these challenges can be 
mitigated by using resin-impregnated pa-
per (RIP) technology, the potential mois-
ture absorption associated with specific 
bushing storage procedures still requires 
special attention.

This is where resin-impregnated synthet-
ics (RIS) step into the picture. Dry-type, 
paperless RIS technology carries with it  
the advantages of very high operational 
safety, environmental friendliness as 
a result of the absence of oil and paper, 
substantially reduced storage and mainte-
nance efforts, and a reduced risk of failure.

In comparison to traditional bushings, 
RIS bushings offer several benefits, in-
cluding the following:

•	 No risk of moisture absorption and ingress 
under the harshest service conditions

•	 Superior electrical loss factor 
•	 Simplified long-term storage capabilities
•	 Improved aging performance —  

extended lifetime
•	 Reduced maintenance requirements
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A new paradigm for bushings

As the industry-leading bushing pioneer, 
Hitachi Energy invented the world’s first 
paperless bushing technology, released 
under the flagship portfolio of EasyDry® 

in 2010. Designed using the highly innova-
tive RIS technology that was utilized for the 
first time, a synthetic material, EasyDry® 
is leakage-proof, resistant to moisture, 
and easy to install and operate. It employs 
paperless, non-hygroscopic insulation, re-
sulting in low dielectric losses over its en-
tire lifetime. Its external outdoor insulation 
with superior silicone rubber is self-cleaning, 
and it operates safely in extremely low 
temperatures, down to -55 °C. Paired with 
Hitachi’s digital online monitoring solu-
tions, the EasyDry® product family always 
contributes to optimal grid resilience.

Since its first release, our paperless 
bushing offering has evolved, and 

it has reached the latest release, the 
550 kV, in conformance with our glob-
al standards, such as those established 
by the IEC and the IEEE, as well as 
various regional standards. Our in-
stalled base for paperless bushings has 
been continuously expanding, reach-
ing more than 20,000 bushings that 

are successfully operating in various 
climatic regions around the world. 

EasyDry®: The future 
of safer, reliable, and 
sustainable transformer 
bushings
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