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We take care of it.

As a technology company, we set ourselves
the goal of solving all measuring, control, regu-
lating and registration tasks related to power

transformers and Petersen coil operation.

This is why we created a unique environment
in which our highly qualified technicians and
engineers (which represent 50 percent of our
staff), together with our intrinsic eagerness
to innovate is enabling us to develop pioneer-
ing solutions for challenging projects with our

partners and for our customers.

All of our products and services serve one
goal: energy security, or in other words, the
uninterrupted and continuous improvement

of energy availability.



Energy and the future.

Progress in focus.

Germany continues to focus on the sustainable and affordable development of renewable energy, with the

stability of the grids and energy security as its top priorities. In 2020, there will be situations, during periods

of low load, in which renewable energy will be able to cover the entire energy demand. New framework

conditions for ‘smart grids’ that can manage these changes, need to be put in place as quickly as possible.

And because the conditions in other countries are similar to those in Germany, or will be in the future, we

would like to describe it to you in as much detail as possible.

Until now, Germany's power grids were designed
primarily to transport power from the genera-
tors (large power plants) to consumers. But the
energy transition is creating new challenges as the
consumption of renewable energy is paired with an
increasing number of decentralized power genera-

tors (prosumers) as well as a fluctuating feed-in.

The demands put on the current grid, especially in
terms of stability, are totally different. Energy secu-
rity and grid stability can only be guaranteed if the
generation, distribution and consumption of energy
are coordinated and controlled. That is why the grid
of the future has to be a distribution and communi-

cation grid, all in one.

Germany's power grids have to be converted
quickly to take advantage of renewable energy. Grid
strengthening and new construction projects are fo-
cussing on high-performance North-South lines. This
will enable the high-consumption regions of South-
West Germany, which are also the hardest hit by
the nuclear power phase-out, to be connected with
Northern Germany, which abounds in wind turbines.
In addition, some 238,000 solar power farms were
erected (7.5 GW) in Germany in 201 |.This corre-
sponds to a capacity of seven large power plants. The
trend for the coming years is upwards (Status 2013:
approx. 35 GW of photovoltaic and 35 GW of wind
power is available). Germany’s energy transition is
not only creating a paradigm shift in energy efficiency,
but it also started a project that affects the whole
society. The goal is for 80 percent of the energy to

be supplied via renewable sources by 2050.



In 2020, 80 GW of renewable power will be generated.
This is the equivalent to a 2014 Germany maximum

peak load.

The goal is to combine the highest level of efficiency,
reliability and cost effectiveness, while not forgetting
that the global demand for energy is growing expo-
nentially. Current studies speak of an additional need
for 1 GW per day until 2020.The International Energy
Agency (IEA) estimates that the number of energy
generators will increase worldwide by 75% until 2030.
This means that the energy supply systems of the fu-
ture have to be ‘smart), if they are to be stable on the

one hand — energy security — and able to predict

extreme situations on the other — availability of
energy — so they can take the appropriate and

timely countermeasures.

This is the only way that disruptions (“‘blackouts”)in
the electricity supply can be detected and prevented

early.

“Our aim is to use our experience and products to
help our customers, (e.g. power generation companies
operating at all voltage levels, as well as large and mid-
sized industrial enterprises in all sectors that have their
own power supply) to correctly assess the investment

and business risks and minimize them accordingly.”

Till Sybel, Managing Director



Tailored solutions.

A. Eberle company’s experience over the last 20 years
has shown that customers often need solutions that
fit their specific needs. This is because each grid
operator has different requirements and therefore
different standards.

In terms of energy supply, existing plants have to be
modernized and new plants have to be designed
to meet future requirements. This calls for flexible
solutions, that are not only reliable but also simple

in their design and use.



A. Eberle—today and tomorrow.
We take care of it.

A. Eberle GmbH & Co. KG was founded in 1980. Back Since then, A. Eberle GmbH & Co. KG has built its
then, the company’s objective was to provide develop- own sales organization with an international focus
ment and manufacturing services for electronics com- and has started to serve other markets. One of our
panies. In 1995, the development of our own product defining traits is our eagerness to develop innovative
line took us in a new direction. solutions for challenging sustained projects with our

partners and for our customers.

Our product lines

REGSys™ Voltage regulation for transformers with tap-changer and
smart add-ons

TraCoMo™ Transformer monitoring system with online oil analysis,
oil temperature and humidity measurement, tap-changer
monitoring and additional functions

LVRSys™ Low voltage regulator for the grid (cable controller) and
regulator for local grid transformers

PQSys Fully automated power quality monitoring and fault logging

GDASys™ Guaranteed grid stability by monitoring the grid dynamics

EORSys/ Short circuit and earth are easy to locate Easy-to-regulate

REGSys-DP Petersen coil.

SCADA  Simple control system to connect all applications in the
product line to one piece of hardware and especially a
single parameter tool for all control system protocols
including IEC 61850, Ed 1-2.



Innovations secure the future.
Progress is our focus.

A. Eberle GmbH & Co. KG is gradually transitioning In the last few years, we also started outsourcing
into a very high technology company. parts of our production to excellent partners,

who are never more than a stone’s through away.

Our first priority is the continuous innovation of the This enables us to leave certain tasks (e.g. SMT) to
product lines based on brainstorming, as well as voice the experts who have to be just as innovative as
of our customers.This is followed by strong product us, in order to produce the highest level of quality.

support offered by a team that is available to help

customers around the world, whenever they need it. Our partners are regularly audited.






Chronology and milestones.
Sustainable growth.

A. Eberle GmbH is founded. Albert and Ger-
trud Eberle are the shareholders of A. Eberle
GmbH. The company’s objectives: develop,
manufacture and sell electronic measurement
and regulation devices specifically developed for

industrial applications (and process engineering).

Acquisition of the product range for the regula-
tion and monitoring of Medium and High-Voltage

grids from Gossen-Metrawatt.

Lothar Mayer heads this initiative as Managing
Director and partial owner.

Gertrud Eberle sells her shares in the company.

Lothar Mayer acquires the shares.



Albert Eberle sells his shares and gives up his
position as Managing Director. Lothar Mayer also
acquires these shares and he becomes the sole

Managing Director and owner.

Opening a subsidiary in Vienna, Austria.

The company operates under the new name
A. Eberle GmbH & Co. KG. Lothar Mayer is
the Managing Director. Lothar Mayer, Werner
Haussel, Till Sybel, Martin Hofbeck and Harald
StrauB3berger become limited shareholders of
A. Eberle GmbH & Co. KG.

An independent company is founded in India
— A. Eberle Systems Private Limited. Pradeep
Modi, a long-serving employee, becomes also

a shareholder.

A. Eberle moves to the Franken Campus in
Nuremberg and doubles its floorspace. Other

long-serving employees, Jirgen Blum, Wolfgang

Borchers, Gerd Kaufmann and Christian Schobert,

become shareholders.

Founding of an own, independent subsidiary in
China - A. Eberle China Trading Limited.

Hans Riffler becomes shareholder of A. Eberle
GmbH & Co. KG.

Prospects for the future.

Potential blackouts in the Asian growth regions, as well as in
the USA, Canada and even Europe are portraiting risks of the
global energy supply. To create a stable supply, knowledge of the
energy generation and distribution system and their dependen-
cies is indispensable. Equally knowledge of typical consumption
peaks is essential. Seamless monitoring of dynamic situations is

a key criterion to stabilizing the power grids.

In the future, dynamic blackouts are likely to occur before ther
mal blackouts, but today unfortunately we are only prepared

for thermaly caused blackouts.

A. Eberle GmbH & Co. KG has the expert knowledge and
instruments needed for the early detection of dynamic grid
blackouts. We built a network of competent partners and are
constantly expanding it. In addition to these activities, which
focus on high and peak voltage, we developed and launched a
new product line in 2013 and 2014: LVRSys™ — Low Voltage
Regulation System.

Local low voltage control of individual feeders situated in the
depth of the distribution network in addition to the control
of power transformers is employed to counteract the voltage
fluctuations caused by remote loads or distributed generation
capabilities. Such methods are complementing conventional
network expansion, therefore making regulation an important

sustainability tool.



International Partners

Europe
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Contact details for our offices and partners can be found
Ming Tak Trading Company under: www.a-eberle.de/en/kontakt
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A. Eberle Systems Private Limited A. Eberle China Trading Ltd.
Business Head — Asia & Middle East
405-406, | mint Room 718, No. 915 Zhenbei Road
Hiranandani meadows Putuo District
next to Gemini building 200 333 Shanghai

Thane(W)-400610 Mumbai, India P.R. China



Our products.

The total cost of a 24-hour blackout, for example, in
Germany, is estimated at EUR 13.6 billion. This num-
ber makes it all the more alarming since our power
grids are continually pushed to their limits by decen-
tralized, renewable energy sources. Blackouts must
be prevented in every country, not just for industrial
nations like Germany. But how? The knowledge that

generators operating at the brink of their load send

out very specific warning signals to the grid, led us to
develop an “intelligent” measuring device to monitor
the dynamic grid stability. This makes it possible to
detect very specific, recurring stress situations early
in the extra-high, high and medium voltage grid.

Our knowledge can be used to prevent costly black-

outs — at the fraction of the cost of such a blackout.
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Product overview

REGSys™" TraCoMo™ LVRSys™ PQSys GDASys" EORSys/REGSys-DP

The total cost of a 24-hour blackout, for example,

in Germany, is estimated at EUR 3.6 billion. This
number makes it all the more alarming that our power
grids are continually pushed to their limits by decen-
tralized, renewable energy sources. Blackouts must
be prevented in every country, not just for industrial
nations like Germany. But how? The knowledge that
generators operating at the brink of their load send
out very specific warning signals to the grid, led us to
develop an "intelligent” measuring device to monitor
the dynamic grid stability. This makes it possible to
detect very specific, recurring stress situations early
in the extra-high, high and medium voltage grid.

Our knowledge can be used to prevent costly black-

outs — at the fraction of the cost of such a blackout.



GDASys™

* Hot spot detection using new methods
of measurement

* Monitoring the dynamic grid stability

* Modern visualizations for online and
offline analysis

* Service for the evaluation of
measurements with reports

* Processing, consultation and discussion
of possible optimizations

* Device family for stationary and
mobile measurements

LVRSys™

* Voltage regulation in low voltage grids
from 22 kVA to 630 kVA

* Retrofittable for existing distribution trans-
formers and cable distribution cabinets

* Regulation range up to 20 % of the
nominal voltage

* Independent regulation of three-phase
voltages (unbalanced compensation)

* Customer-specific housing designs

* Integrated power quality analysis according
to EN 50160 and IEC 61000-2-2
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REGSys™

* Voltage regulator with intuitive parametrization

* Transducer and multi-channel recorder with
log book

* Statistics for optimizing the quality of control,
tap-position statistics

* ParaGramer for easy parallel switching

* Regulation of three-winding and phase-shifting
transformers and transformer banks

* Transformer monitor according to IEC 60354/60076

* Free programmability for customer-specific
requirements

* Monitoring the gas bubble formation in the
transformer oil (temperature, safety margin)

« All SCADA-possibilities (including IEC 61580)

TraCoMo™

* Transformer control and monitoring system

* Tap-position monitoring

* Online gas-in-oil analysis

* Measurement of oil and winding temperature

* Moisture-in-oil and moisture-in-paper analysis

* Intelligent bushing monitoring

* Monitoring the gas bubble formation in the
transformer oil (temperature, safety margin)

* Measurement of breakdown voltage

* Free programmability for customer-specific
requirements




PQSYS — Fixed and mobile power quality with fault recorder

* Power Quality according to EN 50160
and IEC 61000-2-2/2-4

« |[EC 61000-4-30, class A

* Fault recorder (oscilloscope, effective
value, event)

« Comfortable visualisation software
WinPQ / PQ ParaExpress

* SCADA connection (TCP/IP, IEC 61850)

PQSys mobile — PQ-Box 100/200

* Fault resolution

* Frequency analysis up to 20 kHz

* Load analyses; energy measurements
* Transient analysis 2 MHz, +/-5 kV

* Ripple control signal analysis

< [EC61000-4-30, class A/ CAT IV

EORSys/REGSys-DP

« System solution for compensated,
isolated and solid-grounded grids

* Precise control of Petersen coils

* Reliable detection of earth faults

« Detection of restriking faults

* Detection of short circuits

* Fault data recording

* Extensive communication capabilities
for remote connection of devices

* Servicing, commissioning and
failure analysis

PQSys-Produktfamilie
rechts: PQI-DA smart

A. Eberle GmbH & Co. KG - Frankenstral3e 160 « D-9046| Nurnberg
info@a-eberle.de * www.a-eberle.de



A. Eberle GmbH & Co. KG
Frankenstraf3e 160

D-90461 Nurnberg

Fon +49(0)911 628108-0

Fax +49(0)911 628108-99
www.a-eberle.de
info@a-eberle.de
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