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There are such sources of renewable energy in Poland as wind, sun, water, biomass and biogas. According
to data published by the Institute for Renewable Energy and the Energy Market Agency, currently the total
power from RES is about 12 GW. In the renewable energy sector, photovoltaics ranks high in second place.
The capacity of PV installations in Poland has exceeded 3 GW, and according to forecasts, it may reach
almost 10 GW by 2025. A significant number of photovoltaic power plants are installations up to 1 MW. About
500 such facilities so far have been equipped with e²TANGO protection relays by Elektrometal Energetyka SA.

E

lektrometal Energetyka’s solutions
can be used in all renewable
energy installations, such as: wind
farms, photovoltaic power plants,
hydropower plants, biomass power
plants and biogas plants. The
versatility and rich functionality of
e²TANGO protection relays makes
them fully suitable for wind and
photovoltaic power plants, which we
proved by installing our devices in
small prosumer installations (over a
dozen kW), through installations up
to 1MW, and at Grid Connection Point
HV / MV power output stations.
The generating units of the
photovoltaic
power
plant
are
equipped with basic protection
sets (LV - 0.4kV), implemented by
each of the inverters and additional
protection sets (MV or both MV and
LV) in the manufacturer’s container
transformer station, equipped with
e²TANGO protection relays.
On the MV side or both MV and LV
of the transformer, depending on the
requirements of the investor and the
distribution company, the e²TANGO
protection relay performs a number
of protection functions, including:
»» Overcurrent protection I>T
»» Short-circuit protection I>>T
»» Directional earth-fault protection
- operating direction supply line
I0>Td
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»»
»»
»»
»»
»»
»»

Overvoltage protection U>T
Undervoltage protection U<T
Overfrequency protection f>T
Overfrequency protection f<T
Frequency protection df/dt
Zero-sequence overvoltage
protection U0>T
»» Reverse overpower protection
P>T
»» Thermal transformer protection
»» Automatic auto reclose after
power supply recovery.
The e2 TANGO protection relay, apart
from its protection functions, enables
remote switching off and switching
on of the MV coupling switch, with
the possibility of blocking it and
canceling the switch-on interlock
for the needs of remote control of
the distribution company, control of
switchgear bay devices, event and
status signaling and communication
to superior systems (owner of the
PV power plant and DSO). In addition,
it enables the Investor remotely
controlling the LV circuit breaker of
the power plant, signal the position
of the MV disconnector contacts
and the earthing switch in the feeder
(switch closed, open earthing switch,
open disconnector, earthing switch
closed), signaling the position of the
MV coupling switch contacts in the
transformer bay, as well as signaling

Fig. 1. View of the e²TANGO protection relay.

the position of the LV switch.
In the case of PV installations,
for which the Investors (electricity
producers) does not have a license
to sell electricity (produces energy
only for his own needs), they have the
option of activating the reverse power
blockage in the e2 TANGO protection
relay, which activates the power
limitation on the generator controller
(inverter) or completely disconnect
the power plant from the mains.
The owner of the photovoltaic
power plant and the user of the

1

Fig. 2. A simplified block diagram of HV, MV, LV objects showing the possibilities and facilities of installation of e²TANGO protection drivers.

e2 TANGO protection relay also has
cost-free access to the e2 TANGOStudio engineering software. It is
an engineering program dedicated
to the relay operation and a device
configuration tool at the same time.
The program has been developed
and equipped with a rich set of
functionalities, which, combined
with a clear visual configuration
of widgets, becomes an excellent
support in everyday work and

operation, enabling the creation of
projects for multiple devices, bays,
switchgears and power stations.
The e2 TANGO-Studio engineering
software can also be extended with
the „miniSCADA” functionality, that
allows the user to remotely access
the device, mapping the status
of the transformer station and
the switchgear, with the ability to
control connectors, present alarms
& events view, and allows on-line

supervisory of e2 TANGO protection
relays (eg. measurements: current,
voltage, power, energy) mounted in
the switchboard. Functionality was
developed to share one connection
link (one communication port)
which optimises costs of wiring
and
communication
hardware
infrastructure.
An undoubted convenience for the
user is the ability to operate e²TANGO

Fig. 3. Application diagram of the e2TANGO protection relay that performs protection functions, measurements of current and voltage,
control - both on the MV and LV side of the transformer.
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Fig. 4. View of the e2TANGO-Studio engineering software window with the miniSCADA functionality for PV power plants running.

devices using the mobile application.
The app allows the owner of the power
plant full access to their facilities 24
hours per day, including the preview
of the state of switches with the
possibility of control (on/off), events
and alarms preview, information on
the current and historical energy
production, etc. This solution is

useful and convenient in particular,
when the owner of the facility or the
maintenance service has multiple
facilities, or the facilities are located
in different locations, usually at a
considerable distance from their
management center.

Summary
Thanks to the versatility, rich
functionality, and at the same time
transparency and friendliness in
everyday use and operation, e2 TANGO
protection relays are ideal for all
branches and points of the Power
System. The devices and their software
have been successively developed for
several years by an experienced R&D
team, which improves their usability,
and at the same time gives the
opportunity to meet the needs of even
the most demanding customers. Many
interesting and useful functionalities
of e2 TANGO protection relays have
been developed and implemented
thanks to the creativity and ideas of
our clients, for which we would like
to thank you and invite you to further
fruitful cooperation.
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Fig. 5. View of the phone running the miniSCADA window application for a PV solar power plant.
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