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From electrical generation to consumption to powering industries
and enterprises, transformers are at the core of the grid.

It's crucial transformers operate at their peak performance,
but there are challenges:

@ $

Transformer downtime Earlier replacement There is a shortage
is a critical issue for has a significant of skilled people to
your business. financial impact. manage transformers.
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maintenance challenges monitoring solutions and insights our customers

resources
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Q" Did you know?
On average, /‘ out of every 200

transformers experiences a major
failure every year.
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Introducing transtormer monitoring solutions

EcoStruxure™ Transformer Expert provides unprecedented
visibility into transformer health and enables fleet management.

% © = o

Data-driven

Predictive Reliability and safety decision making Economic benefits
maintenance Help reduce the risk of Make data-driven Help reduce the risk

Help predict potential issues downtime and detect early maintenance and asset of downtime and extend
before they occur. signs of potential issues. replacement decisions. asset life expectancy.

€

Addressing transformers’ Introducing transformer Analytics Learning from Locating additional /\ \/
maintenance challenges monitoring solutions and insights our customers resources



Life Is On | Schneider Electric

Introducing transformer monitoring solutions ont,)

Start your Subscribe to our all-in-one Subscribe to a complete
monitoring journey monitoring solution service plan

EcoStruxure Transformer EcoStruxure EcoCare membership

Expert Essential Transformer Expert N o
Advanced condition-based monitoring

Offline DGA (Dissolved Gas Analysis) All-in-one disruptive loT sensor and for transformers in a digital-enabled
historian and analytics software analytics subscription service plan

Also available with an add-on option
for hydrogen monitoring

Please verify the availability of EcoCare in your region through a local services sales representative. |f EcoCare is not yet available, you can start leveraging EcoStruxure Service Plan.
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Introducing transformer monitoring solutions ont,)

Start your monitoring journey with offline DGA through EcoStruxure Transformer Expert Essential.

With EcoStruxure Transformer Expert Essential, you can:

Emgtruxuro
Transformer Expert

- Store dissolved gas analysis (DGA) reports of your fleet in Data Hub B oA TR ot NGTSMA WIS it

- Get advanced analytics and automatic interpretation based on the latest
industry standards (IEEE, IEC) and guides (Rogers, Doernenburg, Duval methods)

* Prioritize transformers that most need real-time monitoring across your fleet

Hower over each bar for more milermation Zoom by cicking and dragying over an area

*Summary vicw only displays Latest 8 rosulls, please dick detail to see all
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Introducing transtormer monitoring solutions (ont)

All-in-one sensors and software analytics: EcoStruxure Transformer Expert

EcoStruxure Transformer Expert is an advanced monitoring system, which helps detect potential issues and proactively
alerts customers when further actions are necessary. This enables a transition from time-based maintenance to a more
efficient condition-based approach.

Thanks to the all-in-one, easy-to-deploy disruptive 0T sensors and software analytics subscription, you can track the
critical health parameters of your transformers.

Through an innovative patented sensor for oil transformers and advanced software analytics, EcoStruxure Transformer
Expert measures the health of critical transformers in 3 parameters:

@ Moisture @ Overheating % Discharge

Through powerful system insights and advanced cloud-based analytics, you get operating and aging insights along
with risk assessment to monitor your transformers’ health, thanks to:

* Fleet-wide view of transformer health
* Efficient and insightful dashboards for each transformer
* Historical DGA oil test repository

EcoStruxure Transformer Expert comes with EcoStruxure Transformer Expert Essential included. Hydrogen monitoring is
available as an add-on. By leveraging the Dual H2 sensor certified by FM Global, you are able to track hydrogen, a key early
warning sign for transformer issues.
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EcoStruxure
Transformer Expert

EcoStruxure
Transformer Expert Dual H2
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Introducing transformer monitoring solutions ont,)

Advanced condition-based monitoring delivered through the EcoCare services membership

With EcoCare membership, a next-generation service plan, we take care of your electrical distribution
equipment through exclusive support and innovative digital services. You get exclusive access to our remote
experts and unlock the full potential of your equipment.

We will monitor the health of your oil transformers, so that you can act in anticipation. Enabled by advanced

condition-based monitoring, this is an optional feature inside your EcoCare for Electrical Distribution
Equipment membership.

24/ 7 remote monitoring and advanced analytics focus on four different indicators:
e Operating risk e Solid insulation risk
* Dielectric risk e Aging risk

If risk increases, our experts from the Connected Services Hub will take the necessary action and provide

insights, analysis, and recommendations to help you improve your business continuity and optimize your
transformers' life.

Learn more

Please verify the availability of EcoCare in your region through a local services sales representative. |f EcoCare is not yet available,
you can start leveraging EcoStruxure Service Plan.
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https://www.se.com/ww/en/product-range/162292074-ecocare-for-electrical-distribution-equipment/?parent-category-id=80024&parent-subcategory-id=88924&filter=business-6-medium-voltage-distribution-and-grid-automation#overview
https://www.se.com/ww/en/work/services/service-plan/ecostruxure-service-plan.jsp
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Analytics and Insights

Data, insights, and visualization to proactively manage oil transformers

Multi-experience visualization

System insights and automated recommendations

Data hub

State-of-the-art Dissolved Latest industry standards
monitoring data gas analysis and guides
Water in oil, temperature, ultra high Historical test reports |IEEE, IEC, Rogers,
frequency (UHF) noise, and hydrogen® Doernenburg, Duval methods

* Optional

Addressing transformers’ Introducing transformer Analytics Learning from Locating additional
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Analytics and InsIghts cont)

Powerful system insights with advanced analytics enable continuous risk assessments

BDV (OQil)

Bubbling risk

/]

WCO

Hotspot temp

Assess the risks of a partial or
complete breakdown of the electrical
properties of the solid or liquid
iInsulation.

C2H2

Insulation
quality

Acidity WCP

WCO

Assess the risk of a breakdown of the

solid insulation due to thermal-related
failure modes.

CcO2

N\ Bubbling
‘ risk
)

&)

2l

WCP

Hotspot temp
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Operating risk Dielectric risk Solid insulation risk Aging risk

Expose problems with operating the
transformer given current conditions.

Assess whether the asset is exposed
to accelerated aging.

Life left

Aging
volatility

These analytics and insights are available with EcoStruxure Transformer Expert subscription (including add-on hydrogen monitoring)
and EcoCare membership.
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Analytics and INsIghts ont)

Fleet view of transformers and their health allows you to:

it g | & s - | R & Schpeider
8 DASHBOARD 8 TRANSFORMERS +% INSIGHT SUMMARY @) NOTIFICATIONS ¥ LEARN ©
- Gain visibility into the health and operating status of W — L Lo
yo u r. O I | J[r.a n SfO r.m e I"S Life laft is only available for Expart subscriptions

* Prioritize transformers that most need care
across your fleet
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« Make data-driven decisions for maintenance and
asset replacement

[a ]
|

Number of transformers

—
1

5 5 10 15 20 25 30 35 40 45 50 55 60
Life Left (Years)

_ At Risk B Critical Il Concern (]
(? Contact Us

o
|

These analytics and insights are available with EcoStruxure
Transformer Expert Essential and EcoStruxure Transformer
Expert subscription (including add-on hydrogen monitoring).
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Analytics and INsIghts ont)

Efficient and insightful dashboards for each transformer

Ecogtruxurﬂ i &b Get Started ~ ’ @ Cor|tact5upp0rt & b 3 SChWEider
Transformer Expert - _ LPElectric

28 DASHBOARD

Predictive maintenance improves workforce and OpEx T
decisions, and life extension reduces CapEx. We can help
you achieve this thanks to:

8 TRANSFORMERS

&% INSIGHT SUMMARY @) NOTIFICATIONS Q" LEARN &

Transformer Solar Farm

o 'C OVERALL RISK

* Summary oil : Moisture Operations Aging Planning INSIGHTS

£ OVERALL RISK -':l’.;::-i‘.;f' OPERATING RISK B DieLecTRIC RISK B  SOLID INSULATION RISK

» Recommendations and insights

INSIGHTS

* Real-time transformer health chart

CONCERN CONDITION INDEX DATE OF EVENT

High Water Content of Oil: 12.8ppm B Solid Insulation B 04-Feb-2023

* Transformer Health Index

Threshold: HV < 72.5kV : 20ppm
HV > 72.5kV : 10ppm

 Scientific references to go further

Periods of moderate to high water content of oil (WCO) are being observed where the breakdown voltage strength of the insulation will be reduced to 75% of
normal. High moisture in oil often occurs in wet transformers when the operating temperature falls quickly after a period of high load.

CONCERN CONDITION INDEX DATE OF EVENT

High Aging Rate : 3% Solid Insulation B 26-Mar-2022

These analytics and insights are available with
EcoStruxure Transformer Expert subscription
(including add-on hydrogen monitoring).

Addressing transformers’
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Analytics and INsIghts ont)

Historical dissolved gas oil test reports in the Data Hub are:

Transformer Expert : LElectric
8 DASHBOARD 8 TRANSFORMERS +% INSIGHT SUMMARY () NOTIFICATIONS ¢ LEARN ™
 Archived in the platform T

Transformer HS 172

: x OVERALL RISK
EXPERT

» Automatically analyzed to international standards

INSIGHTS

Try our advanced analytics and insights capability by simply
uploading your existing oil test reports.

CH4
® 2014-10-15 @ 2015-09-01 @ 2016-05-26 @ 2017-12-21 @ 2018-05-02 © 2019-04-12 @ 2020-04-15 @ 2020-09-02

* Red outline indicates a fault was detected, faded with black outline indicates trace gas results only.
* Summary view only displays latest B results, please click detail to see all

B Stray gassing <200°C (S) B Partial discharges of corona type (PD) B Discharges of lLow energy or partial discharg

These analytics and insights are available with EcoStruxure
Transformer Expert Essential and EcoStruxure Transformer
Expert subscription (including add-on hydrogen monitoring).

Addressing transformers’ Introducing transformer Analytics Learning from Locating additional
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Analytics and INsIghts ont) ‘0~ Did you know?

Connected Services Hub as your 24/7 remote experts team Schneider experts from the

A dedicated and highly skilled team of 125+ experts worldwide is available remotely 24/7 to proactively Connected Services Hub:
monitor and analyze your critical electrical assets leveraging our EcoStruxure digital platform.

- Support over 140 countries

* Deliver /‘ZOO expertise

reports per year

* Treat 5 O O incidents
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We continuously monitor and support You have visibility and get recommendations

per year
your assets and systems 24/7. from our experts.
» Remote experts monitor and diagnose * Live data available through mobile app - Provide, on average,
. Alarm notification * Quarterly customized reports based on actionable recommendations
advanced analytics with recommendations 500/ . .
« Annual summary report and consultation meeting on O of their monitored
on how to improve your assets' performance electrical assets. Experts
deliver just the relevant
information at the right time.
Connected Services Hub is available only with EcoCare membership

Please verify the availability of EcoCare in your region through a local services sales representative. If EcoCare is not yet available,
you can start leveraging EcoStruxure Service Plan.

maintenance challenges monitoring solutions and insights our customers resources
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Learning from.our cusiomensaa _

™ Make the best decision to refurbish or replace
CERN, Geneva, Switzerland : critical transformers, which were over 30 years
old, to keep facilities available.

Goal

CERN (the European Organization for Nuclear Research) is one of the world's largest and most
respected centers for scientific research.

Solution
To deliver their mission — understanding what the universe is made of and how it works — they Monitor the behavior, analyze risk, and
provide scientists with a unique complex to push the frontiers of science and technology for recommend best practice in the asset
the benefit of all. management of 8 transformers using

EcoStruxure Transformer Expert.

In this research environment, the availability of facilities remains crucial.
Story

Following the outcomes of the online analysis,
maintenance actions were implemented and
replacement plans made to minimize the risk

“The relationship with the Schneider Electric Services team has been great. You have of these critical assets impacting operations.

listened and responded to my suggestions. | feel we are on a journey together to solve

problems, and |'ve really appreciated the fast response from the team. Results

— Giuseppe Cappai, High Voltage Maintenance Manager for CERN Innovative, affordable, and easy-to-use

technology that helps inform maintenance
decisions and critical asset management to

- keep assets continuously online.


https://download.schneider-electric.com/files?p_Doc_Ref=998-22542901&p_enDocType=Customer+success+story&p_File_Name=998-22542901_CERN+Success+story_GMA_leaflet.pdf
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Locating additional resources

Learn more about how you can optimize your transformer’s health with our Transformers Monitoring Solutions:

I web

EcoStruxure Transformer Expert

EcoCare for Electrical Distribution Equipment

p/> Blog posts
5 ways that transformer monitoring helps avoid failures, extend asset lifespan, and reduce OpEX

Why assessing transformer health is critical for utilities, businesses, and consumers

How CERN research lab uses innovative oil-filled transformer monitoring to reduce operational risks

@JJ White papers

Benefits of shifting from traditional to condition-based maintenance in electrical distribution equipment

Strategies of maintaining electrical distribution equipment

Addressing transformers’ Introducing transformer Analytics Learning from Locating additional

maintenance challenges monitoring solutions and insights our customers resources



https://www.se.com/ww/en/product-range/135613915-ecostruxure-transformer-expert/?parent-category-id=26426075&parent-subcategory-id=59326966&filter=business-6-medium-voltage-distribution-and-grid-automation#overview
https://www.se.com/ww/en/product-range/162292074-ecocare-for-electrical-distribution-equipment/
https://www.se.com/ww/en/product-range/162292074-ecocare-for-electrical-distribution-equipment/?parent-category-id=80024&parent-subcategory-id=88924&filter=business-6-medium-voltage-distribution-and-grid-automation#overview
https://www.se.com/ww/en/product-range/162292074-ecocare-for-electrical-distribution-equipment/?parent-category-id=80024&parent-subcategory-id=88924&filter=business-6-medium-voltage-distribution-and-grid-automation#overview
https://blog.se.com/services/2023/02/07/5-ways-that-transformer-monitoring-helps-avoid-failures-extend-asset-lifespan-and-reduce-opex/
https://blog.se.com/services/2022/09/28/why-assessing-transformer-health-is-critical-for-utilities-businesses-and-consumers/
https://blog.se.com/services/2023/09/04/transformer-monitoring-reduces-operational-risks-for-cern/?draftsforfriends=8yMrfOv6MANzE4lVUnVYxm8jXqBEQfvM
https://go.schneider-electric.com/WW_202212_Services-Condition-Based-Maintenance-Content_01-EA-LP-EN.html?source=Content&sDetail=WW&_ga=2.30070523.515983303.1687766747-1809621129.1685437770
https://go.schneider-electric.com/lp/178-GYD-668/WW_201905_Strategies-for-Maintaining-Electrical-Distribution-Equipment-Content_EA-LP-SR.html?source=Website&sDetail=OnsiteSearch_SE_en_WW
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To learn more
about our services visit

se.com/services

Schneider Electric

35 rue Joseph Monier

92500 Rueil-Malmaison, France
Tel : +33 (0)1 41 29 70 00

© 2023 Schneider Electric. All Rights Reserved. Life Is On | Schneider Electric and EcoStruxure are
trademarks and the property of Schneider Electric SE, its subsidiaries and affiliated companies. /\ @

998-22885102
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