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1 General note 
Read this document carefully and get used to the operation of the device before you use it. 
Keep this document within easy reach near the device for consulting in case of doubt. 

2 Safety 
 

2.1 Intended Use 

These resistance thermometers and thermocouples are designed for temperature measure-
ment in explosion-prone areas in industrial applications. 

The measuring range, depending on the version, covers temperatures from -200 °C   +600 °C 
(900 °C with thermocouple), wherein this can be limited due to the temperature class of the 
Ex area.  
The probes are intended exclusively for use within the technical limit values indicated on the 
type plate and in this operating manual. 

Only technically qualified persons are permitted to carry out installation, commissioning, op-
eration and decommissioning. The qualified personnel must have carefully read and under-
stood the operating manual before beginning any work.  

The compatibility of the housing materials coming into contact with the medium to be meas-
ured and the measuring medium must assures so that no impairments of operational safety 
can arise.  

The liability and warranty of the manufacturer for damages and consequential damages are 
voided with misuse, disregard of this operating manual, assignment of inadequately qualified 
technical personnel and arbitrary modifications of the product. 

2.2 Safety signs and symbols 
Warnings are labelled in this document with the followings signs: 

 

Caution!  
This symbol warns of imminent danger, death, serious injuries and significant 
damage to property at non-observance 

 
Caution!  
This symbol indicates a potentially dangerous situation in explosion-prone 
areas that can result in death or severe injuries if it is not avoided. 

 

Attention!  
This symbol warns of possible dangers or dangerous situations which can 
provoke damage to the device or environment at non-observance.  

 

Note!  
This symbol point out processes which can indirectly influence operation or 
provoke unforeseen reactions at non-observance. 
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2.3 Skilled personnel 
are persons who are familiar with the set-up, installation, commissioning and operation of the 
product and have appropriate qualification for their work. For example: 

 • Training or instruction and/or authorisation, power circuits and devices/systems in accor-
dance with the standards of safety for activation, deactivation, disconnection, earthing and 
identification. 

 • Training or instruction in accordance with the standard of safety technology for care and use 
of suitable safety equipment. 

 • Knowledge about the installation of devices in explosion-prone areas. 

2.4 Safety guidelines 
This device has been designed and tested in accordance with the safety regulations for elec-
tronic devices. However, its trouble-free operation and reliability cannot be guaranteed unless 
the standard safety measures and special safety advises given in this manual will be adhered 
to when using the device. 

2.4.1 General 

1. 

 
 

Requirements of Directive 2014/34/EU (ATEX) and IECex must be observed 

The  respective national regulations for Ex use must also be complied with (e.g. 
EN 60079-10 and EN 60079-14). 

2. 

 

Install the GTF 103-Ex according to the manufacturer's specifications and the 
valid standards and regulations. 

3. 

 

The temperature probe must only be connected to the feed devices provided for 
this purpose and approved for operation of the system for passive resistance 
sensors and thermocouples according to the appropriate standard. The electrical 
operating values must not be exceeded. 

4. 

 

In ignition protection rating 'e' (elevated safety), a fuse corresponding to the 
specifications of EC type examination certificate (refer also to chapter 3.5.2) and 
suitable for a possible short-circuit current of 1500 A must be installed upstream 
from every temperature probe in a suitable manner.  

5. 

 

In ignition protection rating 'i' (intrinsically safe) the probe must be earthed! 

6. 

 

With use of head transmitters, the configuration of the measuring head trans-
ducer is only permitted in not explosion-prone areas.  

7.  When replacing the measuring insert, the connections must be severed. 

8.  The environmental temperatures for the head must be observed. 

9.  The connections in the head must be made according to the connection diagram.  

10.  Only use connection cables with the permissible diameter and the appropriate 
seals of the cable and conductor gland (CCG). The intermediate support of the 
CCG must not be lost. Use blue cable screw glands of the cable and conductor 
gland for intrinsically safe power circuits. 

11. 

 

Take into account the self- heating of the probe tube for use depending on the 
measuring current. 
The sum of the media temperature and the temperature from self-heating of 
the probe tube must always be less that the ignition temperature of the me-
dium. 
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12. 

 

The compatibility of the device materials used with your probe version and the 
measuring medium must be assured.  
(refer to Technical data for the materials)  

13. 

 

Use of the probe tube or housing as a climbing aid (e.g. for installation purposes) 
or as a holder for additional external loads is not permitted! 

14. 

 

Mechanical modifications of the product (e.g. application of material by means of 
painting, removal of material by means of drilling into the housing) are not permit-
ted! 

2.4.2 Additional safety instructions for zone 0 or zone 20 

These instructions must also be observed if the probe and head are installed in 
this zone. 

1. 

 

Explosion-prone mixtures must only form under the following atmospheric condi-
tions: -20°C ≤ Ta ≤ +60°C and 0.8 bar ≤ p ≤ 1.1 bar.   

2.  The limited environmental temperatures must be complied with (see chapter 4.1). 

3. 

 

The feeding supply circuit must satisfy ignition protection rating Ex ia IIC and/or Ex 
ia IIIC. 

2.4.3 Additional safety instructions for zone isolation 

These instructions must also be observed if the probe is installed in Zone 0 and/or 
20 and the head in zone 1, 2, 21 or 22. 

1. 

 

Only use versions that are suitable for zone separation! 

2. 

 

A gas-tight must be assured after installation! 

3 Product description 
 

3.1 General information 

The GTF 103-Ex temperature probes are designed as integrated probes for use in explosion-
prone areas of all zones. With their modular design, they offer maximum flexibility. 
The probes have a connecting head with protection rating IP 65, which is either use for con-
nection of the outside conductor only or also offers space for a head transmitter. 

The measuring inserts of the GTF 103-Ex are available in 2 different sensor element groups, 
resistance thermometer: Pt 100, Pt 1000 or thermocouple: Type K. 

Only mineral-insulated resistance thermometers and/or mineral-insulated thermocouples are 
used as sensor elements.  
The materials used for the probe parts that come into contact with the medium consist of 
stainless steel (e.g. 1.4404, 1.4435, 1.4571 or Inconel 600). This guarantees high resistance to 
a wide variety of chemical compounds. 

The range of use, depending on the version, theoretically covers a medium temperature of -
200 °C to +600 °C (900 °C). This is limited by the temperature class of the Ex area! 
The permissible environmental temperature in the area of the connecting head depends on the 
temperature class, the temperature of the explosion-prone area and the medium temperature.  
It is a maximum of -20 °C to +80 °C (refer also to chapter 4.1).  

With temperatures above 100°C, all GTF 103-Ex must be ordered with a minimum extension 
tube length (standard = 50 mm). The extension tube length must be selected such that the 
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permissible environmental temperature of the head is not exceeded depending on the measur-
ing temperature and the installation situation.  
Recommendation for minimum necessary extension tube lengths with good ventilation: 
 Measuring temperatures up to 250 °C =>  extension tube length 50 - 100 mm 
 Measuring temperatures up to 400 °C =>  extension tube length 100 - 200 mm 
 Measuring temperatures above 400 °C =>  extension tube length 200 mm or longer 

The measuring inserts of the GTF 103-Ex series are interchangeable, except for the measur-
ing inserts with a probe tube diameter of 3 mm. 

There a multitude of base types of GTF 103-Ex available that can all be custom assembled.  

3.2 Identification 

Examples for type plates 

 

















  
    





      
     

 

 Base type 

 Extension of the variant code   
(Type designation =  + ) 

 Approval number 

 Ex identification 

 Code for month/year of manufacture: MY 
M: A = January, B = February, ..., L = December 
Y: P = 2015, Q = 2016, R = 2017, ..., Z = 2025 
(Example: EQ = May 2016)  

 Serial number 
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3.3 Which temperature probe, transmitter do I need? 

You can easily determine the temperature probe or temperature transmitter for your specific 
application from the table below. 

Zone 0 or 20 

If the temperature must be detected in Ex Zone 0 or 20, the appropriate GTF103-Ex tempera-
ture probe in ignition protection class Ex ia IIC T6 can be used.  
Only ATEX-approved devices can be used as display and/or control devices that meet the re-
quirements of the corresponding zones. 

Zone 0/1 or 20/21 (zone-separating) 

If the temperature must be detected in Ex Zone 0 or 20 and the probe connection is outside of 
this zone, the probe must be installed as appropriately zone-separating. For this purpose, the 
appropriate, suitable GTF103-Ex temperature probes in ignition protection class Ex ia IIC T6 
are used.  
Only ATEX-approved devices can be used as display and/or control devices that meet the re-
quirements of the corresponding zones. 

Zone 1, 2 or 21, 22 

If the temperature must be detected in Ex Zone 1, 2 or 21, 22, the appropriate GTF103-Ex 
temperature probe in ignition protection class Ex ia IIC T6 or Ex e IIC T6 and Ex ia IIIC or Ex tb 
IIIC can be used.  
If the display and/or control device is in Zone 1, 2 or 21, 22, only ATEX-approved devices of 
the appropriate zone can be used.  

If the display and/or regulating device is outside of the Ex area, Ex approval is not required if 
the GTF 103-Ex temperature probe in ignition protection class Ex e IIC T6 or Ex tb IIIC is used 
and the safety instructions from chapter 2.4 are observed. 

Table 1: Overview of use and requirements for the GTF 103-Ex-... in the individual 
Ex zones. 

Ex zone 0 20 
Zone isolation 

1, 2 21, 22 
0/1 20/21 

Usable 
types 

GTF 103-Ex-i-00-.. GTF 103-Ex-i-20-.. GTF 103-Ex-i-0A-.. GTF 103-Ex-i-2A-.. 
GTF 103-Ex-i-01-.. 

GTF 103-Ex-e-01-.. 

GTF 103-Ex-i-21-.. 

GTF 103-Ex-e-21-.. 

ATEX  
identifi-

cation of 
probes 

II 1G Ex ia IIC 
T6 Ga 

Ta = -20 … +60 °C 

II 1D Ex ia IIIC 
T80°C Da IP65 

Ta = -20 … +60 °C 

II 1/2G Ex ia IIC 
T6 Ga/Gb 

II 1/2D Ex ia IIIC 
T80°C Da/Db IP65 

II 2G Ex ia IIC 
T6 Gb 

or 

II 2G Ex e IIC 
T6 Gb 

II 2D Ex ia IIIC 
T80°C Db IP65 

or 

II 2D Ex tb IIIC 
T80°C Db IP65 

Probe with 
head 

transmitter 

II 1G Ex ia IIC 
T6 Ga 

Ta = -20 … +40 °C 

II 1D Ex ia IIIC 
T80°C Da IP65 

Ta = -20 … +40 °C 

II 1/2G Ex ia IIC 
T6 Ga/Gb  

Ta = -20 … +50 °C 

II 1/2D Ex ia IIIC 
T80°C Da/Db IP65  

Ta = -20 … +50 °C 

    

  

zone 1, 2, 21 or 22 

zone 0 or 20 

zone 1, 2, 21 or 22 

zone 0 or 20 

zone 1, 2, 21 or 22 
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3.4 Probe types 

The GTF 103-Ex is available in wide range of versions. 
All variants of the GTF 103-Ex series have a large connecting head with adequate room for a 
head transmitter. In addition, the measuring inserts in this type series are interchangeable without 
removing the entire probe (except for probe tube D = 3 mm). 

All other specifications are based on the choice of sensor element, the desired temperature 
range, the environmental temperature or the necessary ignition protection class. 

Standard probes have a probe length of 100 mm, a probe diameter of 6 mm, a screw-in thread 
G=1/2" and an extension tube length of 50 mm for temperatures above 100 °C.  
We also assemble the probes according to your specifications, insofar as the specifications for the 
GTF 103-Ex-... permit this (see technical data). 

GTF 103-Ex-...-XX-M-... GTF 103-Ex-...-XX-K-... GTF 103-Ex-...-00-M-... GTF 103-Ex-...-00-K-... 

    

3.5 Connection values (version without measuring transducer) 

3.5.1 Approval 'i': intrinsically safe 

Measuring circuit only for connection to certified intrinsically safe power circuits with the follow-
ing maximum values: 

Ui =  30 V 
Ii =  300 mA 
Pi =  see table 

The maximum permissible output of the connected intrinsically safe power circuit Pi depends 
on the temperature class of the temperature probe. 

temperature class 
Pi [mW] 

D = 3 - 5 mm D ≥ 6 mm 

T6 125 250 

T5 250 500 

T4 400 800 

T3 1000 
1500 

T1, T2 1500 

3.5.2 Approval 'e' elevated safety 

Measuring current circuit:  
Rated voltage =    4 V 
Rated measuring current = 10 mA 

Maximum permissible short-circuit current for current circuit: 500 mA  (for Pt100, Pt1000) 
100 mA  (for TC type K)  

HL 

FL 

   FL 

HL 

FL 

   FL 
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4 Notes 
 

4.1 Limited environmental temperatures 

4.1.1 For type GTF 103-Ex-..-G-.... 

Temperature class 
T6 

Zone 0 
 -20°C ≤ Ta ≤ +40°C 

Zone 1 and 2 
-20°C ≤ Ta ≤ +50°C 

4.1.2 For types GTF 103-Ex-i..-O-.... 

Temperature class 
T6 

Zone 0 
-20°C ≤ Ta ≤ +60°C 

Zone 1 and 2 
-20°C ≤ Ta ≤ +80°C 

4.1.3 For types GTF 103-Ex-e..-O-.... 

Temperature class 
T6 

 Zone 1 and 2 
-20°C ≤ Ta ≤ +60°C 

4.2 Connection values and environmental conditions 

A maximum of 25 mW should be applied to the measuring current circuit. When this value is 
observed, the temperature on the probe tube increases by a maximum of 4 °C in relation to the 
environmental temperature. The GTF 103-Ex must only be used if this temperature increase in 
relation to the medium temperature within the container is permissible.  

If an additional load is applied to the measuring current circuit in the event of an error, the in-
dependent heating of the probe tube must be factored in during use.  
The sum of the medium temperature and the temperature from independent heating of 
the probe tube must always - even in the event of an error - be less that the ignition 
temperature of the medium! 

                             Overtemperature with loading of the measuring current circuit 

D = 3 mm D = 6 mm

9 1,5

98 6,6

190 28,4

252 16,4

494 31,1

578 77,0

1013 60,2

1029 116,3

1500 160 90

temperature rise [°C]power 
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Excess temperatur at probe tube 

 

The requirements specified in the safety instructions apply for the supply and evaluating de-
vices that are used. 
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5 Installation instructions 
The layout for types GTF 103-Ex-i-..-G-....  with head transmitter GITT01-Ex or TMT181..-B.. is 
described in the separate operating manual of the head transmitter 

5.1 Connection diagram for Pt100 and Pt1000 

 

 

 

terminal assignment 

1 

 

 

3  

  

 Pt 100(0) 

2  

4  

5.2 Layout for type K thermocouples 

The connection terminal for the +pole is marked red. 

5.3 Cable and conductor gland (CCG) 

The connecting heat has at least IP 65 protection rating, depending on the version.  
The customer is obligated to only use the cable with the specified diameter and to carry 
out proper installation. There is a risk of explosion if the cable installation is defective! 
Attention: The cables and conductors must be secured (e.g. with a cable clamp) in 
a manner such that they cannot be pulled out of the gland. 
The screw of the CCG must be checked in regular intervals to ensure tightness and re-
tightened as necessary. Conversions and modifications of the gland elements are not 
permitted. Only original spare parts can be used for any repair work. 

There are two different variants of the CCG available: 

5.3.1 Cable screw gland 

The intermediate support of the cable screw gland is adhered to the connecting head at 
the factory. Removal or loosening of the intermediate support with force is not permitted 
(torque > 3.75 Nm). 

 

Only round cables with outside diameters (OD) between 5 and 9 mm are permitted. 
The screw must be tightened firmly to ensure the IP protection rating (2.50 Nm). 
Over-tightening can also impair the protection rating. 

intermediate support        pressure 
screw

                     sealing 
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5.3.2 Pressure screw 

In order to enable a greater clamping area for the cable inlet, the seal insert is equipped 
with fins. 
For thicker connecting cables, the seal must be adapted to the outside diameter of the 
cable. Carefully remove the fins for this purpose. 
(Please note: this adaptation cannot be undone!) 
 
Configuration sketch: Seal slots: 

    
 

  without machining 
(E) 

first fin removed 
(E1) 

second fin re-
moved (E2) 

third fin removed 
(E3) 

Seal inside diameter    Ø 5 mm Ø 7.5 mm Ø 10 mm Ø 12.5 mm 

Clamping area 4.0 - 6.0 mm 6.5 - 8.5 mm 9 - 11 mm 11 - 12.5 mm 

 
  

Pressure screw    Washer   Seal with slots 

cable 
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6 Specification 

Measuring range: Pt100/Pt1000 without neck tube: -200 ... +100 °C 
 Pt100/Pt1000 with neck tube: -200 ... +600 °C 
 Thermocouple without neck tube: -200 ... +100 °C 
 Thermocouple with neck tube: -200 ... +900 °C 
  
Sensor elements: • Mineral-insulated resistance thermometer Pt100,  

class B, 4-wire 
• Mineral-insulated resistance thermometer Pt1000,  

class B, 4-wire 
• Mineral-insulated thermocouple type K  

  
Probe tubes: Stainless steel thread and probe tube 

( 1.4404, 1.4435, 1.4571, Inconel 600, etc.) 
 Standard version: 
 without neck tube: Thread G ½“A,  

FL = 100 mm, D = 6 mm, WS ≥ 1,0 mm 
 with neck tube: Thread G ½“A,  

FL = 100 mm, D = 6 mm, WS ≥ 1,0 mm, 
HL = 50 mm, HD = 8 mm 

  
Head: • B-head with flap cover: 
 Housing: Die-cast aluminium (AlSi9Cu3), powder-coated 

(polyester),  
seal: Silicone, protection rating: IP 65, 
Environmental temperature (max): -20°C    +80°C,  

 
Maximum space for transmitter: ØxH = 42 x 14 mm  
or 4-pin connection base with insulating washer 

• 
B-head: 

 Housing: Die-cast aluminium (AlSi9Cu3), cover: Aluminium 
die, powder-coated (Kreodur), 
Seal: oil-resistant rubber, Protection rating: IP 65, 
Environmental temperature (max): -20   +80 °C,  

 
Maximum space for transmitter: ØxH = 44 x 21 mm  
or 4-pin connection base with insulating washer 
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• 
Anti-static plastic head 

 PAV (anti-static polyamide PA12),  
Seal: oil-resistant rubber, Protection rating: IP 65, 
Environmental temperature (max): -20   +80 °C, 

 
Maximum space for transmitter: ØxH = 42 x 14 mm  
or 4-pin connection base with insulating washer 

  
Cable and conductor gland • Cable screw gland 
 Material: Polyamide, Seal ring: NBR, IP 68 - 10 bar,  

Environmental temperature: max.: -20   +80 °C, 
Clamping range: Ø 5 - 9 mm 

• 
Pressure screw 

 Material: Nickel-plated brass and/or PAV (with plastic head) 
Seal ring: oil-resistant rubber or silicone (= identical with 
head seal), IP 65,  
Environmental temperature: max.: -20   +80 °C, 
Clamping range: Ø 4 - 12.5 mm 

 
Possible components (not always applicable for all ignition protection classes and Ex zones) 
 
Probe tube diameter:  3, 4, 5, 6, 8 mm   
Comment: with diameter = 3 mm: Minimum probe tube length is 60 mm,  

the probe is offset 3 to 6 mm  

 
Extension tube diameter:  6, 8 or 14 mm 
Comment: Extension tube lengths up to 50 mm are also designed with a tube diameter of 6 mm 

with a probe tube diameter of 6 mm. 
With greater lengths, and/or with a probe tube diameter of 8 mm, the standard diameter 
is 8 mm. 
In addition, a tube extension diameter of 14 mm can be made. 

 
Thread type:  G, R, NPT, M male thread 
 
Thread size:   1/8“, ¼“, 3/8“, ½“, ¾“, 10x1, 12x1.5, 14x1.5, 16x1.5, 18x1.5 

 
Sensor elements: Pt 100, Pt 1000, thermocouple type K 
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6.1 Dimensions 

a.) Version without thread and extension tube (connecting head = 2D)  

 

a.) Version without thread, with extension tube (connecting head = 3D)  

 

a.) Version with thread, without extension tube (connecting head = 2K)  

 

a.) Version with thread and extension tube (connecting head = 1K)  
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7 Decommissioning, reshipment and disposal 
 

7.1 Reshipment 

 

All devices returned to the manufacturer have to be free of any residual of measuring 
media and other hazardous substances. Measuring residuals at housing or probe 
may be a risk for persons or environment. 
 

 

Use an adequate transport package for reshipment, especially for fully functional 
devices. Please make sure that the device is protected in the package by enough 
packing materials. 

7.2 Disposal instructions 

 

The device must not be disposed in the unsorted municipal waste!  
Send the device directly to us (sufficiently stamped), if it should be disposed.  
We will dispose the device appropriate and environmentally sound. 
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8 Ordering information 
 

8.1 Ordering code for GTF 103-Ex-... probes 
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9 EU - Declaration of conformity 
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10 EU - Type Examination Certificate 
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