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This invention relates to a multifunction protective
electronic relay including current sensors mounted in
series on alternating current supply lines to a load such
as a multiphase electric motor.

Protective electronic relays with a microprocessor,
of the type described in patent EP 0214025 exist. This
type of relay can ensure detection and protection
functions in tﬁe 'following cases: thermal overload,
temperature overshoot, phases absent or out of balance,
phase reversals, insulation to earth defects, excessive
torque cut-off, running with no load. The sensors
situated on each of the power supply phases supply the
relay with signals that represent the phase currents.
From these signals, the relay can calculate the
temperature rise of the windings and of the motor, can
detect phase anomalies, etc. It is fitted with separate -
output relays which allow the alarm or defect information
to be utilised. Display of the thermal condition of the
motor and of defects is carried out by means of indicator

.lamps located on the front face or on a remote display

module.
_ These relays are mounted in an ordinary case
requiring internal wiring. ’
The aim of this invention is to provide an
electronic relay layout that avoids internal wiring and
facilitates construction. '
In accordance with the invention, the relay‘ is
characterised by the fact that it includes at the rear of
the case, a power card linked to current sensors and
connected by connectors to electronic daughter cards
which have lateral terminals with outputs in the lateral
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openings in the case and, at the front of the case, a
dialogue and communication card that is connected to at
least one of the daughter cards.

According to one characteristic, the daughter cards
are mounted in the case perpendicular to the power card,
the display and communication card being mounted
perpendicular to the daughter cards and being connected
to the card positioned in the centre.

The  invention will now be described in more detail
making referénce to one embodiment given as an example
and shown in the appended drawings in which:

- Figure 1 is a block diagram of the electronic
relay according to the invention;

- Figure 2 is a perspective view of the relay;

- Figure 3 is an exploded perspective view of the
relay

- Figure 4 is a view of the back of the power card.

The electronic relay shown in the drawings includes
terminals Ll, L2, L3 connected to the alternating current
power supply lines and the terminals T1l, T2, T3 connected
to a load, for example, to a motor M. Terminals E and S
can be connected to a PTC probe of the temperature sensor
type allowing thermal control of the motor.

The case marked 1 in its entirety, is made up of a
rear mounting base 11 capable of being fixed to a support
(a2 rail, for example), a box 12 which can be assembled on
the mounting base 11 and a front cover 13. It contains a
power card Cl, an input card C2, a processing card C3, an
output card C4 and a dialogue and communication card CS.

The power card Cl is housed at the back, on the
mounting base 11 of the case and receives all the analog
inputs, (currents from the three phases, PTC probe input,
inputs from a homopolar magnetic core) and makes these
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analog inputs compatible with the inputs of the
microcontroller. The card is fitted with a terminal block
B4 that allows connection of the analog inputs (homopolar
input, PTC probe) and it makes the interconnection with
the other cards of the relay by means of removable pin
connectors BS, B6, B7, B8. It is fitted with current
sensors or transformers 11, 12, 13 which are mounted on
the mounting base 11 opposite openings that allow the
passage .of external wires. The power card Cl can include,
at the side of terminals Li, L2 L3, extra terminals
suited to different scales of current intensity. In order
to keep the drawings simple, only terminals L1, L2 and L3
have been shown.

The input card C2 is housed in the upper part of the
case and receives all the logic inputs and makes these

logic inputs compatible with the logic inputs of the

microcontroller. It is fitted, at the back, with a
removable pin connector that connects it at BS to the
power card Cl and, at the front with a terminal block Bl
that provides connection of these logic inputs to the

external environment. It supports connection and
insulation of display circuits. It includes a
communication circuit that allows it remote

communication, through the use of terminal block Bl, with
display means located remote from the apparatus.

The processing card C3 is housed in the central part
of the case, between the two other cards C2 and C4 and is
fitted with a microcontroller. It receives all the logic
and analog inputs and manages the outputs. It is fitted,
at the rear, with a removable pin connector that connects
it at B6, B8 to the power card C1 and, at the front, with
a removable pin connector B3 providing connection with
the dialogue and communication card C5.
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The power supply and output card C4 is housed in the
lower part of the case and is fitted with an output relay
and the auxiliary power supply. It is fitted, at the back
with a removable pin connector that connects it at B7 to
the power card Cl and at the front with a terminal block
B2 providing connection of the outputs and the power
supply to the outside. Via the output relays, it controls
a signalling output indicating'tripping in the event of a
thermal +overload, an alarm output indicating if the

- thermal condition has reached a previously set threshold

value, and motor command outputs that allow control of
contactors such as a KM1.

The dialogue and communicaticn card C5 is housed at
the front of the case and is fitted with components that
provide the machine dialogue and the serial connection.
It is connected to the processing card C3 by a removable
pin connector B3. It carries a serial connector 51
intended for communication with a bus or a computer, a
display component 52 that allows the display of the cause
of a trip, a first regulating device 53 allowing
regulation of the nominal motor current, a second
regulating device. allowing regulation of the nominal
motor current (the sum of the adjustments of 53 and 54
allowing determination of the nominal motor current), a
device 55 for regulating the class of trip of the motor,
a but;on 56 that allows to trip the apparatus (test) and
a button 57 for resetting it.

The cards C2, C3, C4 are daughter cards assembled
inside the case (in which they'have slide bars to guide
them) so that they are set perpendicular to the power
card Cl. The dialogue and communication card C5 is
mounted on the front face, parallel to the power card C1.
The lateral terminal blocks Bl and B2 are set parallel to




the back face of the case with outputs to the outside in
the lateral openings 14 of the case. The terminal block
B4 also has an output to the outside wvia an opening in
the case.

It is of course understood that, without departing
from the scope of the invention, variants and means of
perfecting the detail of the invention can be devised and
the use of equivalent means can similarly Dbe
contempléted.
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CLAIMS

1. An electronic relay including current sensors
(11, 12, 13) mounted, between terminals (L1, T1, L2, T2,
L3, T3), in series on alternating current supply lines to
a load (M), characterised by the fact that it includes,
at the rear of its case (1) a power card (Cl) linked to
the current sensors (11, 12, 13) and connected by
connectors to daughter cards (C2, C3, C4) carrying
lateral terminal blocks (Bl and B2) with outputs in the
lateral openings of the case and, at the front of the
case, a communication and dialogue card (C5) connected to
at least one of the daughter cards (C3).

2. An electronic relay according to any one of the
preceding c¢laims, characterised by the £fact that the
daughter cards (C2, C3, C4) are mounted in the case
perpendicular to the power card (Cl), the dialogue and
communication card (C5) being mounted perpendicular to
the daughter cards (C2, C3, C4) and being connected to
the card positioned in the centre (C3).

3. An electronic relay according to any one of the
preceding claims, characterised by the fact that the casZa
(1) comprises a rear mounting base (11) capable of being
fixed to a support, a box (12) which can be assembled on
the mounting base (11) and a front cover (13).

4. An electronic relay according to any one of the
preceding claims, characterised by the fact that the
first daughter card (C2) mounted laterally and fitted
with a terminal block (Bl) is a logic input card.
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S. An electronic relay according to any one of the
preceding claims, characterised by the fact that the
second daughter card (C4) mounted laterally and fitted
with a terminal block (B2) is an output card.

6. An electronic relay according to any one of the
preceding claims, characterised by the fact that  the
daughter card (C3) mounted between the other two cards
(c2, C€4) is the processing card fitted with a
microcontroller.: _

7. An electronic relay according to any one of the
preceding claims, characterised by the fact that the
dialogue and communication card (C5) positioned at the
front is connected by a removable pin connector (B3) to
the processing card (C3) and has a communication
connector (51) for a bus or a computer.




