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general features

the  family is the thytronic last generation of protective 
devices built on a common platform.
the compact size, the various assembly possibilities and the 
availability of measuring inputs suitable for 1 a and 5 a rated 
current, enable the relays to be adapted to different system 
layouts. It represents the final solution for the overall protection 
of distribution, utility substations and industrial networks 
whatever the voltage level.
the system comprises a basic unit which may be flush mounted 
in the traditional way (stand-alone) or with a separate operator 
panel.
optional external modules may be added to enhance its 
comprehensive basic protective functions; the high-speed 
serial bus has been designed specially to ensure maximum 
reliability and efficiency. Due to the modularity of the software 
structure, all functions of the remote devices (output relays, 
lEDs, blocking circuits, etc.) may be programmed transparently 
by the operator.
to increase operational flexibility, the normal status and reset 
modes may be independently programmed for each output 
relay.



Each output relay may be freely assigned to the start, trip or 
alarm status of one or more thresholds for the several functions, 
in accordance with a programming tripping matrix.
the front operator panel holds an lcD display, a keypad, an 
rs232 serial port and eight lED indicators:

Green on lED, normally powered to indicate properly opera-
tion or flashing when an error by self-test diagnostic checks 
has been found
Yellow start lED, which indicates a threshold start
red trIp lED, which indicates a threshold trip
Five freely assignable red lEDs, which may be independently 
configured and assigned at start, trip or alarm status of one or 
more thresholds.

•

•
•
•



digital processing

Digital signal processing, together with a strong 
integration of protection, metering, control and 
communication functions led to the use of a high 
performance hardware platform: there is a 32-bit 

cpu and a Dsp (Digital signal processor) for processing the 
measurement algorithms.  Flash memories, together with the 
local communication interface, enables the firmware to be 
updated quickly and reliably. the measurement and digital 
filtering of the signals enables the relays to perform the main 
protective functions with extreme accuracy and repeatability.



integration of protective elements

the  family is organized in protective 
packages according to the commonly power 
system configuration (medium voltage distribution/
industrial and generation):

Feeders and buses for primary and secondary distribution.
transformers, motors and generators.
utilities interconnection & dispersed generation systems.

Integration of multiple elements increases reliability of the 
protection system thanks to the reduction in the number of 
separate elements subject to failure: this maximize availability 
and reliability and meanwhile reduces the amount of panel  
wiring and costs.



•
•
•
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monitoring and metering

the sequence of events logging and the recording 
of the waveform capture, provide the user with all 
of the useful information on the electrical network 
status.

this features allow continual and full monitoring in normal 
operation as well as in the event of a system fault.
high accuracy measurements may replace measuring 
instruments and transducers.

 direct measurements

For every input channel, the amplitude (rms), phase and period 
for the fundamental and harmonic components are provided:

Frequency,
phase & residual currents and voltages,
harmonic components,
Directional currents, etc.

computed measurements

on the basis of the direct measurements, the following are 
processed: phase-to-phase voltages, residual voltage and 
current, sequence components, powers, impedances, energy, 
mean weighted values, (equivalent thermal current, maximum 
rms value, fixed demand of rms values of each of the three 
phase currents in a programmable time interval, rolling demand, 
etc...).
besides the input values, a lot of relevant information are 
available;



□

•
•
•
•

□

i.e: tripping counters, number of cb close commands, duration 
of the cb open and close operation, number of automatic 
reclosing commands, date and time, relay ID data, identification 
code, serial number, firmware version, rated parameters, etc.

event storage
several useful data are stored for diagnostic purposes; the 
events are stored into a non volatile memory.
they are graded from the newest to the older after a thysetter 
command.

sequence of Event recorder (sEr)
the event recorder runs continuously capturing in circular 
mode the last three hundred events upon trigger of binary in-
put/output or any setting change. Event cause, counter and 
time stamp are recorded for every event.

sequence of Fault recorder (sFr).
the fault recorder runs continuously capturing in circular 
mode the last twenty faults upon trigger of binary input/out-
put and/or element pickup (start-trip). Fault cause, counter, 
time stamp and meaningful measures are recorded for every 
fault.

trip counters.

digital fault recorder (oscillography)

upon an adjustable trigger (start/trip, binary input and/or thy-
setter command), the relay records in comtraDE format:

oscillography with instantaneous values for transient analysis.
rms values for long time periods analysis.
logic states (binary inputs and output relays).

□

•

•

•

□

•
•
•



modular design

an innovative concept of  hardware upgradeability 
through auxiliary modules and an high-speed serial 
bus enables the user to adapt the protections to 
various system needs.



pc software

thysetter, a parameter setting and configuration 
software, provides a simple and effective graphical 
user interface for:

Displaying and modifying the setting data.
Displaying  the device configuration.
Displaying  the waveform capture recordings.
programmable logic compilation (plc)
saving the variables measured and setting variables in files.
Importing and exporting the data in text or windows format.

thysetter software is developed in JaVa and ensures fully 
operating system independence.



•
•
•
•
•
•

the possibility  of increasing the number of 
output relays, the digital inputs and the signalling 
lEDs, together with a software with programmable logic 
conforming to the IEc61131 (plc) protocol, provides the main 
switchgear automation and control functions. 
besides the I/o expansion modules, additional modules for 
4...20 ma output converters, pt100 thermometric inputs probes 
and blocking circuits to achieve enhanced reverse interlocking 
systems, are available.
the modular structure enables easy enhancement of the system 
via upgrades of in-service relays.



control and monitoring functions

activation of multiple set point profiles.
remote reset.
ct and Vt monitoring.
logic selectivity.

cold load pickup (clp).
automatic reclosing (79).
circuit breaker failure (bF).



•
•
•
•

•
•
•

self test diagnostic

the run-time testing feature ensures that the relay will provide 
proper and reliable protection.
main checks concern:

power supply.
output relays coils.
ct and Vt secondary.

□

•
•
•

programmable logic controller

programmable logic

user defined logic must be customized in accordance with the 
IEc61131-3 protocol. the logic may complete or replace the su-
pervision functions normally included in the switchgear control 
and executed by programmable logic controllers (plc).
In addition to the elementary logic (or, anD, not, Xor,...), fur-
ther functional blocks are supported:

timers.
sequential logic (flip-flops...).
counters.
comparators.
selector switches.

Each trigger can be set on positive/negative transition of events 
or binary inputs. 
IEc61131-3 standard intrinsically introduces the software quality 
concepts in relation to:

comprehensibility.
reusability.
testability.
maintainability.
life cycle.
Fault identification.

□

•
•
•
•
•

•
•
•
•
•
•

trip circuit supervision (74tcs).
stabilization during transformer energization (Inrush).
synchronization.
cb control and monitoring. 

•
•
•
•
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Data base and communication crc.

•
•
•
•
•



to meet this need, thYtronIc has geared its development 
strategy towards the search for “open” solutions:   
provides communication protocols based on Ethernet 
technology such as moDbus tcp/Ip and IEc61850.
these protocols allow the use of a single field bus with all 
features required to control the electrical system as well as the 
process.
main features are: 

conformance to an international standard.
high-speed updating of the variables sent.
high communication reliability.
use of readily available commercial software that may be 
used in the most widespread programming environments.

In order to guarantee compatibility with traditional types of field 
bus, there are versions equipped with an rs485 interface with 
the modbus rtu, IEc 60870-5 or Dnp3 protocol.

•
•
•
•

modbus rtu, modbus tcp/ip - iec61850

the following communication ports are provided: 
one front rs232 serial port for connection to the personal 
computer.
one rear serial port for connection to the auxiliary modules 
(I/o, pt100,....) on the rs485 balanced line for extended con-
nections, thybus protocol.
one rear Ethernet port with a copper or optical fibre inter-
face.
one rear rs485 serial port for connection to the field bus.

•

•

•

•

communication

the evolution of the supervision and control 
systems in the electrical systems requires the 
possibility of setting up the protection relays as 
intelligent devices (IFD – Intelligent Field Devices) 

within communication networks consisting of general purpose 
devices such as plcs or personal computers.



2-wire twisted-pair 100 Base FX100 Base TX

Application layer

Network layer

Physical layer



mechanical characteristics

the  protection relays are housed 
inside metal cases suitable for various kinds of 
assembly:
Flush mounting
projecting mounting
with separate operator panel
rack.



•
•
•
•

the solution with projecting assembly and a separate operator 
panel is particularly suitable for limited in depth installations. 
the connections to the current signal inputs can be made by 
ring lugs and an insulating panel covering the terminals may 
be mounted for safety purposes. removability is ensured 
to facilitate maintenance operations so that the electronic 
module can be replaced; this provides minimum downtime and 
maximum protection availability.
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FEEDEr
bus
utIlItIEs IntErconnEctIon
transFormEr
motor
GEnErator
banK capacItor / harmonIc FIltEr

protEctIVE FunctIons
underimpedance or voltage-controlled overcurrent (21-51V)
overflux (V/hz) (24)
synchro-check & synchronizing (25)
temperature monitoring (26)
undervoltage (27)
third harmonic  under/overvoltage (100% stator earth fault) (27h-59h)
Directional active overpower (32p)
massima potenza reattiva (32Q)
Directional reactive overpower (32r)
phase undercurrent (37)
reactive underpower (37p)
reactive underpower (37Q)
loss of field (40)
negative sequence overcurrent (46)
thermal image (49)
Inadvertent energizing (50-27)
phase overcurrent (50/51)
residual overcurrent (50n/51n)
high impedance restricted ground fault (87n)
power factor (55)
overvoltage (59)
residual overvoltage (59n)
rotor earth fault (64F)
low impedance restricted ground fault (64rEF)
maximum number of starting (66)
phase directional overcurrent (67)
Ground directional overcurrent (67n)
automatic reclosing (79)
underfrequency & overfrequency (81u) (81o)
Frequency rate of change (81r)
Vector jump (DphI)
Differential protection for generators and motors (87G/87m)
phase high impedance differential (87nhIZ)
biased (87n) or high impedance (87nhIZ) restricted earth fault
biased differential for transformer (87t)
Differential for transformers, generators, motors, short lines (87)
Voltage (90V) and frequency (90F) regulator

 proDuctIon  moDEl       optIonal        altErnatIVE

powEr rElaY
automatIc rEclosInG DEVIcE
sYnchrochEcK  DEVIcE
sYnchronIZInG DEVIcE
phasE & GrounD hIGh ImpEDancE DIFFErEntIal protEctIon
bIasED or hIGh ImpEDancE rEstrIctED DIFFErEntIal GrounD Fault protEctIon
Full multIFunctIon VoltaGE anD FrEQuEncY (pro)
multIFunctIon VoltaGE anD FrEQuEncY (basE)
multIFunctIon protEctIon For banK capacItors/harmonIc FIltErs wIth unDEr/oVErVoltaGE ElEmEnts
multIFunctIon protEctIon For banK capacItors/harmonIc FIltErs
multIFunctIon protEctIon For larGE sIZE GEnErators (pro)
multIFunctIon protEctIon For small anD mEDIum sIZE GEnErators (basE)
multIFunctIon protEctIon For sYnchronous GEnErators or not sElF-startED sYnchronous motors
bIasED DIFFErEntIal For GEnErators/motors
multIFunctIon protEctIon For larGE sIZE motors (pro)
multIFunctIon protEctIon For small/mEDIum sIZE motors (basE)
bIasED DIFFErEntIal For two or thrEE sIDEs
bIasED DIFFErEntIal For two or thrEE sIDEs
bIasED DIFFErEntIal For two wInDInG transFormErs
phasE&rEsIDual oVErcurrEnt, phasE&GrounD DIrEctIonal, thErmal ImaGE,
phasE unDEr/oVErVoltaGE, rEsIDual oVErVoltaGE, automatIc rEclosInG
phasE&rEsIDual oVErcurrEnt, GrounD DIrEctIonal, thErmal ImaGE,
rEsIDual oVErVoltaGE, automatIc rEclosInG
phasE&rEsIDual oVErcurrEnt, phasE&GrounD DIrEctIonal, thErmal ImaGE,
phasE unDEr/oVErVoltaGE, rEsIDual oVErVoltaGE 
phasE&rEsIDual oVErcurrEnt, phasE&GrounD DIrEctIonal, thErmal ImaGE,
rEsIDual oVErVoltaGE
phasE & GrounD DIrEctIonal oVErcurrEnt, rEsIDual oVErVoltaGE
phasE&rEsIDual oVErcurrEnt, GrounD DIrEctIonal, thErmal ImaGE,
rEsIDual oVErVoltaGE
phasE, nEGatIVE sEQuEncE&rEsIDual oVErcurrEnt, thErmal ImaGE
phasE&rEsIDual oVErcurrEnt



control & monItorInG
breaker failure (bF)
Vts monitoring (74Vt)
cts monitoring (74ct)
trip circuit supervision (74tcs)
cold load pickup
second harmonic restraint
cb diagnostic
multiple setting profiles
logic selectivity
sequential trip logic
Fault and event logging (sEr & sFr)
Digital Fault recording (DFr)
self-test

harDwarE
n° 2 binary inputs + n° 6 output relays + n° 8 lEDs
n° 8 binary inputs + n° 8 output relays + n° 16 lEDs
n° 16 binary inputs + n° 16 output relays + n° 24 lEDs
network module with Ethernet tX port (copper rJ45) + rs485 port
network module with Ethernet FX port (optical fiber)
rs485 port
auxiliary power supply 24-48 Vac/dc
auxiliary power supply 110-230 Vac/dc
nominal current 1/5 a selectable by DIp-switch
Flush, projecting and 19-inch “4u” rack mounting
19/2-inch “3u” rack mounting
19-inch “3u” rack mounting

communIcatIon
modbus  rtu rs232 protocol
modbus tcp/Ip protocol (network board must be provided)
modbus  rtu rs485 / IEc 870-5-103 / Dnp3 protocol

 
 proDuctIon                optIonal 
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sYnchronIZInG DEVIcE
phasE & GrounD hIGh ImpEDancE DIFFErEntIal protEctIon
bIasED or hIGh ImpEDancE rEstrIctED DIFFErEntIal GrounD Fault protEctIon
Full multIFunctIon VoltaGE anD FrEQuEncY (pro)
multIFunctIon VoltaGE anD FrEQuEncY (basE)
multIFunctIon protEctIon For banK capacItors/harmonIc FIltErs wIth unDEr/oVErVoltaGE ElEmEnts
multIFunctIon protEctIon For banK capacItors/harmonIc FIltErs
multIFunctIon protEctIon For larGE sIZE GEnErators (pro)
multIFunctIon protEctIon For small anD mEDIum sIZE GEnErators (basE)
multIFunctIon protEctIon For sYnchronous GEnErators or not sElF-startED sYnchronous motors
bIasED DIFFErEntIal For GEnErators/motors
multIFunctIon protEctIon For larGE sIZE motors (pro)
multIFunctIon protEctIon For small/mEDIum sIZE motors (basE)
bIasED DIFFErEntIal For two or thrEE sIDEs
bIasED DIFFErEntIal For two or thrEE sIDEs
bIasED DIFFErEntIal For two wInDInG transFormErs
phasE&rEsIDual oVErcurrEnt, phasE&GrounD DIrEctIonal, thErmal ImaGE,
phasE unDEr/oVErVoltaGE, rEsIDual oVErVoltaGE, automatIc rEclosInG
phasE&rEsIDual oVErcurrEnt, GrounD DIrEctIonal, thErmal ImaGE,
rEsIDual oVErVoltaGE, automatIc rEclosInG
phasE&rEsIDual oVErcurrEnt, phasE&GrounD DIrEctIonal, thErmal ImaGE,
phasE unDEr/oVErVoltaGE, rEsIDual oVErVoltaGE 
phasE&rEsIDual oVErcurrEnt, phasE&GrounD DIrEctIonal, thErmal ImaGE,
rEsIDual oVErVoltaGE
phasE & GrounD DIrEctIonal oVErcurrEnt, rEsIDual oVErVoltaGE
phasE&rEsIDual oVErcurrEnt, GrounD DIrEctIonal, thErmal ImaGE,
rEsIDual oVErVoltaGE
phasE, nEGatIVE sEQuEncE&rEsIDual oVErcurrEnt, thErmal ImaGE
phasE&rEsIDual oVErcurrEnt



a personalised service of the production, 
a rapid delivery, a competitive price 
and an attentive evaluation of our 
customers needs, have all contributed 
in making us one of the best and most 
reliable producers of protective relays. 
forty years of experience has made 
standard these advantages that are 
greatly appreciated by large companies 
that deal on the international market. 
a highly qualified and motivated staff 
permits us to offer an avant-garde 
product and service which meet all 
safety and continuity demands, vital 
in the generation of electric power. our 
company philosophy has had a positive 
reaction from the market by backing 
our commitment and hence stimulating 
our growth.

headquarters:    20139 milano - piazza mistral, 7 -  tel. +39 02 574 957 01 ra - Fax +39 02 574 037 63
factory:    35127 padova - Z.I. sud - Via dell’artigianato, 48 - tel. +39 049 894 770 1 ra - Fax +39 049 870 139 0

www.thytronic.it - thytronic@thytronic.it

www.pro-n.it
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