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1.DESCRIPTION 
 

The digital temperature relay TR-42 has been created as accessory of primary importance for resin or air insulated three-phase MT 

transformer, as protection against dangerous over temperatures on the insulating coil on the winding and to manage the intervention of 

cooling fans. Temperature is detected by 3 or 4 thermal detectors PT 100 DIN 43760, three of them dislocated inside the transformer 

coils and the fourth in the core. 

 

 
2. INSTALLATION 
Install the equipment according the characteristics of humidity and temperature that has been designed to work in. To avoid noise pickup 

and interference the relay should be placed away from high current conductors or sources of strong magnetic fields. The TR-42 has been 

designed for the installation on a panel board with a cutout of 92x92 mm using the fixing accessories that come with the relay. Before 

doing the installation, it is recommended to disconnect the power supply on the working area and qualified technician must do the 

installation. Orion Italia recommends following security procedures during this installation. 

 
3. WIRING CONNECTION 
For the connection, follow the diagram (see on page 4). Here in after the description of the different electric connections: 

 
3.1 POWER SUPPLY 
The power supply rage is: 24-240 Vcc/Vca (50 – 60Hz), -15%, +10% and power must be connected between the terminals 40 and 42. 

NOTE: The TR-42 does not have internal fuses. This is to allow the selection of the desired external protection. 

IMPORTANT: Before doing the dielectric strength test of panel board, where the TR-42 relay is installed, is necessary to disconnect it 

from the power line voltage. 

 
3.2 SENSORS CONNECTION 
 Each sensor Pt100 has one white wire and two red ones according to the UNI 7937 normative. 

- Sensor cables should be made with shielded twisted pairs and the shield should be connected to the system’s ground. 

- To compensate the resistance of the wire is necessary to connect each sensor with three (3) wires of the same section (at least 1 

mm²).  

- The probes wiring should be placed away from high current conductors, high tension and from inductive elements such as remote-

control switch, etc. If the wires travel on the same route as the power lines, separate the wires with suitable elements. 

 
3.3 OUTPUT CONTACTS CONNECTIONS 
In the back side of the TR-42 is possible to see the output contacts (in absence of power supply). 

The ALARM relays (L1), trip relay (L2) and fan control (FAN) activate only when temperature reach the setpoint. The FAULT relay 

(FAULT) activates when power supply is connected and it will be inactive when internal failure occurs, failure of the RTD or failure to 

the power supply. The FAN contact can be used as a control of the cooling system. 

NOTE: Using the contacts for control of inductive loads in Vac (coils of relays, contactors, solenoids), is necessary to limit the over 

current, or place a R/C group in parallel to the inductor. If it works in DC, a diode in anti-parallel should be connected. The internal 

relays are isolated 4 kV between contact and coil. 

 
3.4 SERIAL COMMUNICATION CONNECTIONS (Type TR-42C1 only) 
Communication capabilities are available in the TR-42 connecting the RS-485 port in a network (up to 32 devices) controlled by a 

supervisor device (PC). The protocol used is Modbus RTU. The connections must be made with shielded twisted wires. 

 
4. FUNCTIONS AND SIGNALS 
DISPLAY: On the display “TEMPERATURE °C” (3 digits) you can observe the value of the temperature and program the settings; 

through the display “SENSOR” (1 digit) you can see the corresponding Pt Channel. 

LED “SET/PROG”: If “on” indicates that the user is viewing the SET mode. If “flashing” means that the user is in the PROGRAM 

mode. 

LED “°C MAX”: If “on” indicates that the user is in the °C MAX mode. 

LED “L1, L2”: If “on”, the temperature of one RTD reach the corresponding L1 or L2 programmed threshold and the corresponding 

relay is active. 

Features:  

- Display of the actual temperature of the 4 RTD 

- Display & storage of the highest temperature of each RTD 

- 3 programmable output contacts from 0° to 220°C level 1, 

level 2 and FAN control. 

- Automatic and manual fan mode 

- Alarm of TR-42 failure or PT100 disconnection. 

- Automatic fan start every week (bearings problems). 

- Insulated RS-485 communication port (Model TR-42C1 only), 

modbus RTU protocol.  
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LED “FAN”: If “ON” the “always ON” mode is active and the FAN relay will be 

always active. If “Blinking”, the temperature of one RTD reach the corresponding 

FAN programmed threshold or the weekly fan activation function is active and the 

FAN relay is active. 

LED “In1, In2, In3, In4”: If “on”, the temperature of one of the corresponding RTD 

reach the L1 or L2 programmed threshold and the corresponding relay is active. If 

“flashing”, the respective RTD is in fault. 

LED “FAULT”: If “flashing”, will indicate that the flashing “In1, In2, In3, In4”, is 

in fault. The fault cause will be showed through the °C display when positioned with 

the arrow buttons on the faulty sensor: “Fcc” in case of short circuit and “Fco” for 

open circuit. 

DISPLAY BUTTON: If pressed on the first position in any mode will execute a test 

to the display and leds. It is also used for changing views or for selecting 

programming values.  

SCAN BUTTON: If pressed for 2 seconds in any mode the TR-42 will scan between 

each RTD temperature showing it on the display every 5 sec allowing the user to see 

all the temperatures automatically. To exit from the “auto scan” function, press any 

arrow button. 

FAN BUTTON: it allows to switch between “always ON” or Automatic Fan Operation. In “always ON” mode, the Fan will be always ON 

and the led FAN will be ON.  

In automatic mode, the Fan will be ON and the fan led will Blink when one RTD reach the corresponding FAN programmed threshold; the 

Fan and the fan led will be OFF when temperature does not reach the corresponding FAN programmed threshold.  

LED “AUTO SCAN”: If “on” means the user is in the AUTO SCAN mode. 

 
5. FUNCTIONS & PROGRAMMING 

Each time the TR-42 is powered, a control is been made inside, turning on all leds and displays for about 2 seconds. Once this operation 

is over, the TR-42 begins to function automatically in the °C mode. The TR-42 relay has four (4) main functions: 

 
5.1 °C MODE  
In this mode the user will see the actual temperature on the “°C” display and the RTD input number on the “SENSOR” display. To see 

the other RTD, press the UP/DOWN buttons. The SET/PROG and °C MAX leds are “off”. 

 
5.2 °C MAX MODE 
Pressing once the “M” button the user enters in this mode. The user will see the maximum temperature reached on the “°C” display and 

the RTD input number on the “SENSOR” display. To see the other RTD press the UP/DOWN buttons. By pressing the “ENTER” button 

for 2 seconds the last maximum temperature of the visualized RTD is cleared and taking the next °C reading as the maximum reading. 

The °C MAX led is “on”, and the SET/PROG is “off”. 

 
5.3 SET MODE 
Pressing once the “M” button in the °C MAX MODE the user enters in the SETTING MODE. The user can “only see” the TR-42 

settings. To see the settings, press the UP/DOWN buttons. The SET/PROG led is “on”. To get back to the °C mode press the “M” button 

once. 

 
5.4 PROGRAMMING MODE 
In this mode the user can modify the TR-42 settings by pressing the “PROG” button located in the back side of the TR-42. At this point 

the SET/PROG led will be flashing. 

Note: It is possible to exit from this mode by pressing the “M” button without saving the modifications. If no operations are made for 20 

seconds, the TR-42 returns to °C mode. 
 

1. On the display °C appears the word “Pro”. Press “ENTER”. 

2. On the display °C appears the word “Pt” and on the display 

SENSOR appears the number of Pt connected (3 or 4 Pt). Select the 

number of RTD connected. 

3. In this setting, by UP/DOWN buttons, select the L1 value (Range: 0 

to 220°C). At this temperature the L1 contact will close. 

4. In this setting select the L2 value, (Range: 0 to 220°C). At this 

temperature the L2 contact will close. 

5. If a fan is connected to the TR-42 select “on”, otherwise select “off”. 

If you choose “off” the programming procedure finishes. 

6. In this setting select the temperature when the FAN contact is “off” 

(Range: 0 to 220°C). On the SENSOR display will appear “L”. 

7. In this setting select the temperature when the FAN contact is “on” 

(Range: 0 to 220°C). On the SENSOR display will appear “H”. 

Once inside this mode, repeat these steps: 
STEP 1: use the direction buttons to set the desired value. 
STEP 2: press the “ENTER” button for the next setting. 

Note: The setting mode will not allow L1 > L2 
When programming if L2 or L1 < actual temperature of any 
RTD the L1 led will be flashing. 
 

Note: The setting mode will not allow L > H 
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8. In this setting select if the temperature of the RTD connected to In 4 will be considered for the control of the FAN contact. The user 

will see “Pt” on the °C display and “F” on the SENSOR display. The verification is made by the led In 4 status (“on” means the 

RTD is considered). 

9. In this setting by selecting “on”, the TR-42 automatically closes the FAN contact for 5 minutes each week. This function is useful in 

case the fans connected have not been used, causing the mechanical parts of the fans (bearings) to deteriorate, this will help to 

maintain their integrity longer. On the SENSOR display will appear “A”.  

 Model TR-42C1 only: 

10. In this setting select communication baud rate (Range:1200, 2400, 4800, 9600), the display °C will show: 120,240,480,960. On the 

SENSOR display will appear “b”. 

11. In this setting select communication logical address (Range: 1 to 254). On the SENSOR display will appear “A”. 

 
6. MAINTENANCE 
The TR-42 relay has been constructed principally with solid state technology, so it needs a simple maintenance. The operations of 

maintenance are simplified as follows: 

Keep the relay dry and clean 

Verify that all terminal blocks are well connected 

Check periodically the display test by which all leds will be on 

Control periodically the right function of the output relays. 

 
7. WARRANTY 
The purchased product is covered by the manufacturer's or seller's warranty within the terms set out in the General Conditions of Sale, 

which can be consulted on the website www.orionitalia.com and/or in the purchase contract stipulated. 

Orion Italia, s.r.l. warrants this product to be free from defects in material and workmanship. 

To exercise this warranty, write or call your local Orion Italia representative, or contact Orion Italia in Piacenza, Italy. You will be given 

prompt assistance. 

 
 
 

 
 
 
 
HOW TO ORDER:     TR-42X1 

 

S: without RS485           C: With RS485 

 

 

 

TECHNICAL SPECIFICATIONS 
 

 

Scale: -10 ÷ +220 °C  

Accuracy: +/-1% F.S. +/- digit 

Settings: L1, L2, FAN: 0 ÷ 220 °C 

Supply voltage: 24-240 Vcc/Vca (50-60Hz), -15%, +10% 

Maximum power consumption: 4VA or 4W 

Inputs: 4 platinum RTD PT100 with 3 wires. 500 Ohm Max. 

impedance  

Outputs FAN: change-over, Imax 16A 240Vac/24Vdc resistive 

load (5A continuous) /1HP 240 Vac. 

L1,L2,FAULT: change-over with 5A(n.o) 3A(n.c) res. 

load 250 Vac 

Operational Temperature: from 0 ÷ 50°C 

Storage Temperature: from –20 ÷ 70 °C 

Relative Humidity: <= 90% (without condensing) 

Burn in: 48 hours 

Dielectric Withstand Voltage: 2 KV 60 seconds 

Construction: according to the VDE, UL, CEI normative. 

Terminal block: draw-out terminals for cables section 4 mm2 (12 

AWG) 

Frame: In ABS self-extinguish with frontal protection (IP54) 

Assembly: to be set in the structure fixing it through stirrup with 

screws. 

Dimensions: 96x96x114 mm 

Weight: 500 g 

Communication port: Insulated RS-485, insulation 1500Vdc 

Communication protocol: MODBUS RTU, function: 03h, 04h, 

05h, 06h, 10h 

 
 
Emissions Tests: 
Radiated emissions: EN 55011; Port: enclosure. 

Conducted emissions: EN 55011; Port: AC mains.  

 
 
Immunity Tests: 
Conducted disturbances induced by RF field: EN 61000-4-6; 

Port: AC mains and signal lines. 

Radiated electromagnetic field: EN 61000-4-3; ENV 50204; 

Port: enclosure. 

Electrostatic discharge: EN 61000-4-2; Port: enclosure. 

Fast transients (burst): EN 61000-4-4; Port: AC mains, signal 
lines and communication port. 
Surge: EN 61000-4-5; Port: AC mains. 

Voltage dips and short interruptions: EN 61000-4-11; Port: AC 
mains. 
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DIMENSIONS 

Last device

Rt

DATA (+)

DATA (-)

GND

Converter
RS-485 a RS-232TR-42

To PC

+

-

+

-

+
-

* Max. distance 1000 m 
on last device

* Place a Resistor Rt of 120 ohm 
* Use only one (1) point of ground
* Use shielded twisted cable
RECOMENDATION FOR RS-485

RECOMENDATION FOR RS-232
* Max. distance 10 mts

 

ELECTRICAL WIRING 

COMMUNICATION WIRING 
(TR-42C1 only) 

Red

White

Red

 

PT-100 
Connections 
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