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ecarbonization is driving an ac-

celerated shift from fossil-based

to renewable power generation,

as well as a substantial increase
in the electrification of transportation,
industry, and buildings. Hitachi Energy
estimates that by 2050, we will need four
times the current power generation ca-
pacity, and our electrical power systems
will need to transfer three times more
electrical energy.

We must strengthen the power system,
making it more reliable and secure; ex-
pand it in both reach and scalability; and
evolve it to be more sustainable and resil-
ient. At Hitachi Energy, our purpose is to
advance a sustainable energy future forall,
and we are delivering this through our pi-
oneering innovation combined with our
strong belief in the value of collaboration
and tackling the challenge together.

We are seeing specific impacts through-
out the power system, from generation
to transmission and distribution. The

integration of around 20 times the cur-
rent renewable capacity is leading to
dynamic and even reverse power flows,
where systems may become increasingly
overloaded due to the changing genera-
tion mix. These new distributed energy
sources may demand digitalization for
monitoring, controlling, and securing
remote assets, which are often in hard-to-
reach locations. In parallel, the increasing
dependency on electricity for industrial
and transportation usage creates more
dynamic load profiles and a growing risk
of outages.

This is creating the need to optimize en-
ergy both locally and system-wide lead-
ing to a complex “system of systems” that
must be integrated and managed. Digi-
talization is the only way to manage this
complexity and deliver the necessary
visibility, agility, and fast data-driven de-
cision-making across an entire business.
This is becoming crucial to transformers
due to their pivotal role in managing
power quality and flow control and en-
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Figure 1. The overlay of failure modes and early indicators

A CIGRE study has shown that transform-
er monitoring can reduce the risk of cata-
strophic failures by 50 percent

abling efficient and safe electricity net-
works that are fit for the needs of today
and tomorrow.

A CIGRE study [1] showed that in 964
transformer failures, online monitoring
can detect up to 80 % of failures. Fig-
ure 1 shows the overlay of failure modes
and early indicators that would detect
them.

TXpert™ Hub

There are overlaps in early warnings and
many signals to monitor, so the appli-
cation criticality and transformer value
should be considered when choosing the
best monitoring system. This goes be-
yond simply adding sensors to generate
more data — it requires connecting all the
relevant data across many devices to gain
insights for fast, data-driven decisions.
These insights drive efficient utilization
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of assets, extended operating life, and
cost-effective maintenance and opera-
tion. All of these allow transformers to
further contribute to sustainability and
provide savings that can be invested in
supporting the energy transition.

Also, achieving accelerated and mean-
ingful change, with the context of today’s
mixed-technology installations, needs a
vendor-agnostic, scalable, and configu-
rable modular approach that can work
with and bring together all makes / brands
and models of transformers, new or old.
This is why we have developed our ful-
ly customizable and open ecosystem for
transformer digitalization.

-

i Transformer Monitoring System Asset Performance Management
powered by CoreTec Edge | On-premise | Cloud .
' DRY | DTR | PT ey, 1
“
g TXpert Ready TXpert Services
. Sensors
Transformer Care
ﬁ Temperature, Service Agreemenis
Dissolved gases, TXpert OnDemand
s Device hire
Bushing and tap changer,
And more...

And more. ..

y! n’- $

Figure 2. The TXpert ecosystem
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TXpert™

Digitalization for every
transformer

Figure 3. TXpert Hub with all three applications
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TXpert Hub allows monitoring of sensors from different manufacturers
and in any transformer, regardless of who is manufacturing it or if it is
new or already in service

Introducing the new
generation of TXpert Hub,
the heart of the TXpert
Ecosystem

TXpert Hub is the heart of Hitachi En-

www.transformers-magazine.com

ergy’s TXpert Ecosystem. It enables the
user to take simple steps to digitalize a
transformer; liquid-filled or dry; new
or retrofitted; regardless of its brand.

TXpert Hub collects data from sen-
sors, monitors interdependencies,

and trends their evolution based
on configurable thresholds. It acts
as the cyber-secure bridge for up-
stream communication going up
from or downstream to the trans-
former, allowing safe and remote
monitoring.
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Transformers in wind farms are usually not sized for peak production. When wind speeds are high, transformers are overloaded

momentarily.

TXpert Hub analyzes transformer ageing due to repetitive fluctuations in wind conditions and warns the operator.

During peak climate days in summer/winter, transformers feeding HVAC
systems operate with forced air cooling engaged for additional emergency
loading.

TXpert Hub can monitor fan conditions and harmonics to avoid unplanned
outages during peak season.

The new generation of TXpert Hub, pow-
ered by the latest CoreTec technology, en-
ables a transformer operator to:

1. Maximize the lifecycle
value and operating
efficiency of your transformer

Maximizing the lifecycle value of a
transformer starts with making sure the
transformer fulfills its function without
unexpected degradation or unplanned
outage. TXpert Hub monitors thermal,
chemical, electrical, and mechanical early
warnings to catch fast-forming faults. A
CIGRE study has shown that transformer
monitoring can reduce the risk of cata-
strophic failures by 50 percent [2].

Additionally, monitoring allows you to
squeeze more operating efficiency out of
a transformer while keeping any over-
loading at safe levels. TXpert Hub allows
its user to understand the overload capa-
bility to unlock a momentary increase in
production while keeping an eye on the
resulting accelerated ageing rate.
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2. Access knowledge A CIGRE study showed that early prob-
remotely lem detection could reduce repair costs by
Transformer sensors are often designed 75 percent and loss of revenue by 60 percent

to be only used with a specific combi-
nation of devices or for a specific type of
transformer from a certain manufactur-
er. This makes it difficult for our custom-
ers to integrate better and more advanced
technologies if they are not already using
components from the same manufacturer
or product line, thus limiting the scope of
digitalization for their transformers.

TXpert Hub allows monitoring of sensors
from different manufacturers and in any
transformer, regardless of who is manu-
facturing it or if it is new or already in ser-
vice. Its interface is customizable to track
and check health KPIs and access them re-
motely, either through standard industrial
protocols, WI-FI, or cellular connectivity,
so an operator can know of an issue and
dispatch service as and when required.

At its core, both industry-leading hard-
ware and software improvements enable
a cyber-secure connection. Our compa-
ny, the development team, and the prod-
uct were certified by third-party agencies
to comply with ISO, IEC, and IEEE cy-
ber-security standards. While our pro- Avoid dispatching personnel to the site, reducing associated costs and risks.
cesses continuously screen for potential
new threats and warn our customers of
the issue and the remediation.

TXpert is equipped with cyber-secure cellular communication avoiding add-
ed cabling costs during installations and allowing for remote monitoring.

Municipalities are embracing electrical vehicles, making charging station parks progressively common.

TXpert Hub can explain the effects of the increasing number of charging stations on the grid while visualizing it all remotely.
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3. Optimize your operations

A significant maintenance optimization
strategy is to replace simple time-based
maintenance that mitigates risk by doing
everything, every year, for all transform-
ers, with a more sophisticated, condi-
tion-based maintenance strategy - ie.,
focusing maintenance on high-risk trans-
formers. It is estimated that a life exten-
sion of 5 to 15 years can be achieved
with properly focused preventive mainte-
nance programs.

A CIGRE study showed that early prob-
lem detection could reduce repair costs
by 75 percent and loss of revenue by
60 percent. Furthermore, annual cost
savings can amount to 2 percent of
the price of a new transformer - i.e.,
By monitoring voltage harmonic distortion, TXpert Hub can warn of any approximately $40,000 to $80,000 for
excessive voltage harmonics that can affect electrical equipment, espe- a power transformer [3].

cially sensitive loads like servers. It can be coupled with consultancy and

corrective maintenance plans in a service agreement for better uptime. When TXPCF'[ Hub communicates
multiple transformers data to Lumada
APM, each asset is categorized accord-
ing to its current health condition and
expected life. Grouping offline histor-
ical and real-time data with decades
of subject-matter expertise in trans-
former manufacturing and mainte-
nance, Lumada APM will provide the
recommended fix to the problem and
the timeline. With all this actionable
intelligence, the operator can opti-
mize the operational and maintenance
spending to maximize the capabilities
of their assets and budgets and build
business cases for repair/replacement
decisions.

Reliability is key in data centers; monitoring transformer health parame-
ters as well as the network harmonics can ensure uptime.

Tap into OEM and service expertise to plan and execute adequate mainte-
nance.

TXpert Hub can warn of forming issues, our service teams can provide re-
ports interpreting the data and support with corrective maintenance if re-
quired.
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4. Extend the useful life of
transformers

With an average age in industrial plants
of 30 years and in utilities of 40 years, the
worlds transformer fleet is ageing — and
is incurring increasing replacement and
repair costs, as well as the risk of failure.
Many transformers are now also operat-
ed beyond their recommended life span
to smooth investment peaks or deal with
long lead times for new transformers.

Once TXpert Hub triggers an alarm or
APM recommends action for specific
corrective service, Hitachi Energy ex-
perts can help make good use of the data
collected and the output of asset manage-
ment software to analyze the condition
of a specific transformer or complete
transformer fleets. The combination of
this data with the design data, the infor-
mation in Hitachi Energy’s installed base
system, the results of oil analysis, condi-
tion assessments, and the maintenance
history provide Hitachi Energy with a
360-degree view of a transformer fleet.
This insight plays a pivotal role for Hita-
chi Energy in the condition assessment
process.

For the short term, the operator can make
sure that a sick transformer is “nursed,
with the TXpert Hub monitoring critical
development of a failure mode, balancing
operational needs against risk whilst plan-
ning for a shutdown.

On a long-term and strategic level, a con-
dition assessment study gives top man-
agement a clear picture of the mainte-
nance and renewal investments that are
required over the next 20 to 30 years. Our
service team in over 30 countries can car-
ry out these corrective actions to extend
the lifetime of the problematic asset.

www.transformers-magazine.com

Delay an unplanned shutdown to suit your established schedule.

With long delivery times for replacement units and reducing CAPEX budget,
TXpert Hub can support extending the lifetime of a transformer until it
becomes possible to replace or to service.

We provide pre-packaged units for Distribu-
tion DRY, Distribution Oil, and Power Trans-
formers with a variety of options customiz-
able from entry-level to advanced systems
using uniform software and configurable
hardware modules

p—
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Monitoring the bushings on your transformer can provide early warning
that the end of life is approaching. This allows adequate planning of an
outage to replace the bushing before it fails. Timely bushing replacement
extends the life of your transformer maximizing operational life.
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Summary

By installing the latest version of TXpert
Hub, the operator gets:

« Actionable insights: advanced al-
gorithms (depending on the data

available and the transformer
type)
« Remote monitoring: alarm set-

ting, industrial protocols, and Wi-
Fi and cellular communication
options

« Scalable and manufacturer agnos-
tic: connect any sensor, apply to any
type of transformer (dry, distribu-
tion, or power), and digitalize at any
age (new or old)

« Cyber Secure: TXpert Hub acts as
a cyber-secure funnel above all in-
stalled sensors, creating a single
secure link to the outside. (Hitachi

www.transformers-magazine.com

Energy is certified for 1SO27001,
the development team is certified
IEC 64443-4-1, and the product is
certified IEC 64443-4-2 and com-
plies with IEEE1686).

We offer pre-packaged units for Dis-
tribution DRY, Distribution Oil, and
Power Transformers. By using uni-
form software and configurable hard-
ware modules, we are able to offer
entry-level to advanced customized
systems.
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