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ETOS® MD-IV
Driving transformer digitization

The central control and monitoring system for transformers -
Individual - independent - reliable



Who can help me control
and evaluate the transformer?

Why ETOS®?

ETOS® is the central control and monitoring system for
the transformer, which bundles all necessary functions in
one system. In addition, the complete secondary techno-
logy can be integrated in ETOS®, eliminating the cost of a
separate cabinet. ETOS® uses proven components from
the TAPMOTION® MDIII for the on-load tap-changer drive
functionality. In combination with the actuator technology
for cooling, ETOS® performs the basic control functions
on the transformer.

+ System solution for maximum operational
reliability

+ Easy integration of any new component,
be it MR or 3rd party

+ Simple connection of secondary technologies

via bus: less cables, wiring efforts, gateways

Our goal with this solution is to prevent
over-alarming and integrate sensors to
drive key value insights using MR's Asset
Intelligence.

Integration

Dynamic load and operation control or automatic

voltage regulation can be integrated for efficient control.
The integration of important monitoring functions
(bushings, DGA, cooling, tap changers) show the full range
of functions that can be individually combined in ETOS®
as required. The more intelligent sensors - e.g. from the
MR MSENSE® product series - are integrated into ETOS®,
the more powerful and precise the system becomes.
ETOS® is compatible with sensors from any manufacturer,
which gives the user full flexibility in designing the auto-
mation solution.

With ETOS® you realize your manufacturer-independent
standard for the networked, digitally connected trans-
former without having to sacrifice reliability and durability.
ETOS® demonstrably meets the highest quality and safety
requirements, e.g. by covering the specifications from
standards such as IEC60214/ IEC61439, IEEE 1686 and
the BDEW Whitepaper 2.0. This high standard is evident,
among other things, in the hardware used in ETOS® - the
ISM® technology (Integrated Smart Module) - with an ex-
pected service life of approx. 20 years. Later replacement
is uncomplicated and cost-effective because the Linux-
based software has been abstracted from the hardware.

How does ETOS® work?

The unique feature of ETOS® is the modular combination
of monitoring, control and actuator technology for on-
load tap-changers and cooling in one system. The core of
ETOS® is the ISM® technology, consisting of a CPU with the
software developed by MR. Further hardware components
are analog and digital input and output cards, current and
voltage measurement cards or additional modules for
functions such as tap changer- or bushing-monitoring.

In the robust, durable control cabinet made of steel, the
ISM® is ideally equipped for the tough requirements at the
transformer. On request, ETOS® is also available without
control cabinet for assembly on mounting rail.

ETOS® acquires the required sensor data where they

are generated: at the transformer. This saves wiring and
installation effort. An integrated sensor bus via Modbus
RTU ensures communication between sensors and ETOS®;
alternatively, communication can take place via analog
channels. For communication to the control system or



ETOS® MDVI motor unit

+ Tap position indication
-I_ Hand Crank
+ Mechanical Interlock

+ Designed for harsh environmental influences

to a higher-level asset performance management system,
all common protocols - e.g. [EC61850 or IEC 60870-5-104 -
can be used in ETOS®. In addition, browser-based remote
visualization is possible.

Asset intelligence

ETOS® evaluates and analyzes the collected data, pro-
viding the user with concrete interpretations and recom-
mendations for action. The more sensors are connected
to ETOS®, the more meaningful the evaluations and
recommendations for action. This is made possible by
the "Asset Intelligence” function, which is supplied as
standard. The Asset Intelligence function is used to dia-
gnose possible faulty conditions of the transformer from
the data of the sensors that are connected to the device.
This greatly facilitates the interpretation of the acquired
measured values and the event messages that have
occurred, because the system simultaneously evaluates
the probability & criticality of the fault as well as possible
consequences for the transformer and what options are
available for troubleshooting.

_I_ Motor drive function like used MDIII

+ Monitoring function to step into digitalization
of substation transformer

_I_ No drive shafts, no coupling of motor drive,
VIM assistant

-I_ Flexible mounting

Dynamic & optimized operation

It is in functions such as “Dynamic Transformer Rating
(DTR)" that ETOS® unfolds its added value compared to
the use of disconnected individual systems. DTR enables
dynamic, optimized operation of the transformer by
checking the expected load and calculating the specific
temperature limit and aging. This requires a wide range
of input variables such as currents and temperatures
(environment, oil, winding, hot spot). The result is a load
control based on dynamic limits for temperatures and
load including predictive cooling. The advantages are, for
example, a longer service life and efficient utilization of
the transformer.

ETOS® Asset Intelligence for power
transformers provides a guide to mini-
mize risks and take corrective action.



Your Advantages

ETOS® is the central control and monitoring system for actuators, control and monitoring on the transformer. The bundling

of all required functions in one system and the possibility of integrating previously separate transformer control cabinets
in ETOS® significantly reduces corresponding costs and simplifies handling through a uniform, central visualization.

- The bundled functions in ETOS® are superior - The robust housing made of aluminum sheet - Based on cooperation (co-creation), MR offers
to various individual systems in terms of in double-walled design with passive cooling the possibility to develop own software
informative value and derivation of concrete for optimized temperature management modules on the ISM® platform and to scale
measures. protects the inner workings from external them via the ISM® hardware to enable differen-

- ETOS® has a modular structure and can there- influences while minimizing the CO:z footprint. tiating, individual automation and digitization
fore be individually designed; functions can be - ETOS® meets full coverage to the applicable solutions. In this way, new business models
retrofitted at any time. regulation BDEW Whitepaper 2.0, including can be developed according to demand and

- Asset Intelligence: With the help of intelligent the use of a hardened and robust operating further potentials can be used.
algorithms - based on our many years of ex- system, an integrated firewall, encrypted com- - Intensive, personal training at one of our
pertise in on-load tap-changers and trans- munication, role-based access control, external training centers or at your site.
formers. auditing and product security management - Together with TESSA® APM, you can manage

- ETOS® evaluates collected data and generates by an in-house CERT team. the entire data chain with MR, from data gen-
concrete analyses and recommendations for - Various international norms and standards eration (sensor technology), to the utilization
action for the user. are taken into account in the development of of data in ETOS® (Edge), to the structured,

- With ETOS®, data is bundled where it security functions and with regard to securing qualitative status assessment of the entire
originates: at the transformer. The resulting the devices: IEC62443, IEC 62351, BDEW transformation fleet (online and offline data)
minimal wiring effort leads to savings during Whitepaper, IEEE 1686, OWASP, BSI TR 02102, in TESSA® APM.
installation and commissioning. FIPS-PUB 180-4, and many more. - We are there when you need us - global

- Data sovereignty in ETOS® remains with the - ETOS® is the manufacturer-independent service network MR with 24/7 availability.
operator at all times - no external access by solution for digitalization and networking at - Personal support from your local MR Sales
third parties or MR, the cloud solution only at the transformer. contact.
the explicit request of the operator. If interest- - ETOS® is open in 2 dimensions. Compatible - Holistic consulting through MR's expert
ed, service solutions can be created based on with sensors of any manufacturer and open know-ledge of OLTC and transformer:

a digital twin. for co-creation and cooperation with external One partner for everything!
partners.

Maschinenfabrik Reinhausen GmbH

FalkensteinstraBBe 8, 93059 Regensburg, Germany
+49 941 4090-0, info@reinhausen.com
reinhausen.com

Please follow the link to our landing page for more
information and resources about our products and services.
reinhausen.com/etos-md-iv

Please note:
The data in our publications may differ from the data of the devices delivered.
We reserve the right to make changes without notice.
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