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Grounding Control Device EKX-4 
Operating instructions and technical data 

 
Manufacturer: Timm Technology GmbH 

Address:  Senefelder-Ring 45 
   21465 Reinbek  
   GERMANY 

   Tel.: +49 40 248 35 63 – 0 
   Fax: +49 40 248 35 63 – 39 

E-Mail: info@timm-technology.de 
Web: www.timm-technology.com 

 

Safety Note: This explosion-proof device complies with the requirements of the European 
Standard series EN IEC 60079 and is an electrical apparatus of equipment 
category II 2 G for use in potentially explosive areas of zone 1 and as an 
electrical apparatus of equipment category II 2 D approved for use in zone 21. 

 

The explosion protection type designation is: 

Ex eb q [ib] IIC T4 Gb and Ex tb [ib] IIIC T80°C Db  

The intrinsically safe circuit of the grounding wire is grounded. 

 

The installation and commissioning must be performed by authorized and 
qualified personnel only. 

Ordinances on industrial safety, applicable guidelines and regulations for 
setting up explosion protected operating equipment have to be followed at 
any time, e.g. EN 60079-14 / VDE 165 Part 1 and DGUV Regulation 113-001 (EX-
RL). 

The safety information and technical data of this instruction as well as the 
national safety and accident prevention regulations must be observed during 
all work on the grounding control unit. 

Use this unit only for its intended purpose in an undamaged and proper 
condition.  

 

If the cable lead-in and the cable glands are not properly fitted, IP 65 as 
minimum degree of protection will not be ensured. 

The Grounding Control Device EKX-4 is certified according to EN 61508:2010 to 
SIL 2 for use in safety-related systems. The safety characteristics for functional 
safety can be found in chapter 8.2. 
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1. Functional Principle 

The Grounding Control Device type EKX-4 is intended to provide and monitor electrostatic 
grounding of objects such as road tank trucks, railway tank wagons, IBC, drums and other 
containers while filling with products that can form an explosive dust and gas atmosphere. 
The dissipation of the static electricity happens via the grounding cable. 

In case the objects to be grounded do not have a measurable electrical capacitance against 
reference ground potential, like for instance drums on an isolating pallet, the device 
variation EKX-4 2-pole shall be used. 

The grounding control device is able to detect automatically if an object is connected and 
monitors continuously the quality of the grounding connection. For this object recognition 
function, the electrical properties of the connected object are measured (the electrical 
resistance and/or capacitance of the object) and must be within the permissible range.  

In this respect, the upper limit of the object impedance is decisive and must not be 
exceeded.  

In addition, the device is able to distinguish between proper grounding of an object and 
misuse by attaching the grounding clamp to the filling frame (short-to-ground) instead. For 
this function, the lower limit of the object impedance is important. If the evaluation of the 
lower limit is activated, it may not be fallen below this limit value for ‘filling release’. 

At the device configuration ’road tank truck the object recognition is available with 
evaluation of upper and lower limit value. At the configuration ‘railway tank wagon’, misuse 
by short-to-ground connection is not recognizable. 

Once the proper recognition and contacting of the object has been detected, the device 
issues ‘filling release‘ and compulsive grounding will be possible. The signal light switches 
to green, the switching contacts of the Release Outputs K1 and K2 are closed and the 
Electronic Release Output T1 is put into the conducting or oscillating state. The Auxiliary 
Output K3 closes the contact between terminals 5 and 7. The connection diagram (section 
8.2, figure 1) shows the rest position of the contacts. Simultaneously with giving ‘filling 
release’, the evaluation of the lower limit of the object recognition is disabled. Thus, 
conductive connections between the loading station/skid and the grounded object can be 
made, e.g. such as done by attaching the filling hoses.  
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The safety function of the grounding control device EKX-4 is to switch off the safety relay 
contacts when the maximum permissible limit for the impedance of a connected object 
and the earthing connection is exceeded, thereby interrupting a filling or discharging 
process (no release).  

The safe status of the device is to switch off the control outputs (safety relay contacts 1-2 
and 3-4), thereby interrupting a filling or discharging process (no release). 
  

Figure 1: Scheme of monitored electrostatic grounding of a road tank truck 
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2. Installation | Mounting 

Install the grounding control device vertically with the cable glands pointing downwards. 
An appropriate mounting must be provided by the executor of construction work for this 
purpose. For hole distances see dimensional drawing (section 8.2, figure 2). 

Use four M5 cylinder head or hexagon socket screws to mount the device. To access the 
screw holes, the snap-on covers at the upper and lower side of the front panel have to be 
removed. This does not require to open the housing. The device must be enduringly 
installed and the installation site should be free from oscillation and vibrations. 

 

The electrical installation must be realised in accordance with EN 60079-
14 (VDE 0165 Part 1) and the relevant national and local regulations 
applicable for the installation of electrical equipment in hazardous areas, 
e.g. DGUV Regulation 113-001 (EX-RL) in Germany. 

Switch off power before making any connections to not intrinsically safe 
circuits. 

To connect the power supply, the control lines and the grounding cable to the control 
device, the housing has to be opened. Remove the snap-on covers at the upper and lower 
side of the front panel. The front panel is attached to hinges. Loose the four screws (see 
section 8.2, figure 3), pull the front panel slightly forward and swing it to the left. 

Connect the conductors according to the connecting diagram (section 8.2, figure 1). The 
permissible diameter of the connecting cables must be observed. The permissible cable 
cross section for the cable gland M20 x 1.5 is 7 to 13 mm. To connect the intrinsically safe 
Electronic Output T1, use cable gland M16 x 1.5 with a permissible cross section of 4.5 to 10 
mm. Not used cable glands have to be sealed by blind plugs. 

According to the permissible terminal area of the terminal block, cables with a wire 
diameter of 0.5 to 2.5 mm² (AWG 20 to 12) must be used only. To connect the individual 
wires, the connector ends must be stripped off insulation by 10 mm. We recommend the 
use of solid copper lines. When using wire end ferrules, they must have the shape of a non-
insulated conductor. 

To connect the power supply and the control lines to the grey connecting terminals in type 
of protection Ex eb (increased safety) at the left side, the terminal cover has to be unscrewed 
and removed (see section 8.2, figure 3). Prior to commissioning, the terminal cover must 
be mounted again and attached securely with the appropriate screw nuts. 

The temporary removal of the flat plug X2 at the circuit board eases removing and attaching 
the terminal cover. Care should be taken that prior to commissioning the plug got locked 
in place properly. 
 

 

For filling release, only the closing contacts K1 and K2 (connecting 
terminals 1-2 or 3-4) or the electronic signal output T1 (connecting 
terminals 8-9) must be used. 

 

The intrinsically safe, NAMUR-compatible transistor output T1, which can be set statically or 
dynamically (oscillating, 10 Hz, duty cycle 1: 1) by means of switch S4.4, may be connected to 
associated NAMUR isolating switching amplifiers according to DIN EN 60947-5-6: 2000 that 
are installed in the safe area. 
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To integrate the grounding control device EKX-4 into a safety-related system, the following 
safety-relevant interfaces are provided: 
Connecting terminals 1-2 (contact release output K1) und 3-4 (contact release output K2) 
The Release Contact Outputs (K1, K2) are duplicated, mechanically linked, redundant by 
serial relays each and continuously monitored by return signal. The Electronic Release 
Output T1 generates a failsafe, dynamic release signal (oscillating signal). In connection with 
an adapted signal evaluation at the control system, a reliable supervision of the signal 
transmission is possible. The changeover contact K3 is an auxiliary output, e.g. for external 
indicator lamps, and should not be used for safety-related control functions. 

 

The outer earth conductor terminal (PA) must be connected to the 
closest equipotential bonding. 

 
The outer earth conductor terminal is situated at the right outer housing panel. To achieve 
external potential equalization, lines with a diameter of 4 to 16 mm2 can be used. With 
flexible stranded wires it is absolutely necessary to use wire end ferrules. 

 

The grounding/measuring circuit is galvanically connected to ground 
potential. Potential equalisation has to exist in the complete course of 
the erection of the  intrinsically safe grounding/measuring circuit. 

 
A two-conductor cable is used as Grounding Cable:  
The grounding connection is realized with one conductor (terminal 10). The second 
conductor is used to determine the self-impedance of the grounding cable (cable 
capacitance, terminal 11). It is connected insulated inside the grounding clamp/socket. Due 
to the special assembly of the ground cable only original cables with grounding clamp or 
grounding socket manufactured by TIMM should be used (see section 6.1): 
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3. Commissioning and Configuration  

Check all electrical connections carefully before first switching-on power supply. For the 
electronic release output T1, only connections to intrinsically safe circuits with allowed limit 
values are permitted. During commissioning, it is recommended to check the safety 
function to ensure the expected behavior of the control outputs. For this purpose, the 
described procedure of the recurring function test (see section 6.1) can be performed. 

 

When using the Grounding Control Device in zone 1 (device category II 2 G, 
gas explosion protection) all settings may be performed during normal 
operation while the primary housing is open.  

Within zone 21 (device category II 2 D, dust explosion protection) the 
primary housing is the basis for the type of protection Ex t (protection by 
enclosure) and may only be opened if there is no explosive dust 
atmosphere present 

 
3.1. Setting configuration switch S4 | Object to be grounded 

The quad configuration switch S4 is used for the adjustment of the device to the wanted 
grounding application. It is situated in the upper left corner of the circuit board. To access 
switch S4, the device housing has to be opened. The single switches of S4 are named from 
left to right as S4.1, S4.2, S4.3 and S.4.4. Selectable switch positions are ON (up) and OFF 
(down). 

Note:  The device has to be switched off power to apply the configuration of switch S4. 
This can be done easily by unplugging the flat plug X2 at the circuit board for a 
short duration. The grounding clamp may not be connected to the object to be 
grounded that time. 

Step 1:  Setting the object to be grounded (Measuring range of the object recognition) 

Depending on the type of objects to be grounded, the measurement range for the object 
recognition has to be selected (switches S4.1 and S4.2): 
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At the configuration for grounding road tank trucks (#1) the object 
recognition function is activated with upper and lower limit. 

At the configuration for grounding railway tank wagons (#2) and at the 
configuration for grounding of road tank trucks AND railway tank wagons 
(#3), the evaluation of the lower limit of the object recognition is 
deactivated. 

Switch S4.1 determines the evaluation of the upper limit of the object impedance. 
 
S4.1 = ON  Limit value for road tank trucks is activated 

S4.1 = OFF  Limit value for railway tank wagons activated 
 
Switch S4.2 determines the evaluation of the lower limit value of the object impedance. If 
the evaluation is activated, a misuse by attaching the grounding clamp to the filling frame 
(short-to-ground) is recognized by the grounding control device. If the evaluation of the 
lower limit is deactivated, a conductive connection of the object to be grounded at the 
moment of contact to grounded parts of the loading platform is allowed, e.g. like usually 
being the case at railway tank wagons. 
 
S4.2 = ON  Short-to-ground contact permitted (the lower limit is not evaluated) 

S4.2 = OFF  Short-to-ground not permitted (evaluation of the lower limit is active) 
 
Step 2:  Setting the cable compensation function 

Switch S4.3 activates the cable compensation. If the cable compensation is activated, a 
continuous measurement of the grounding cable capacitance ensures that its disturbing 
influences during the object recognition are eliminated. By default, the compensation of 
the cable capacitance should be enabled. Only in special cases, for instance if the 
compensation function is explicitly not required or if the installation does not permit the 
use of a two-core grounding cable, the cable compensation function must be switched off. 

 
S4.3 = ON  Cable compensation activated 

S4.3 = OFF  Cable compensation deactivated  
 
Step 3:  Setting the operating mode of the Electronic Release Output T1 

The operating mode of the electronic signal output T1 (terminals 8 and 9) must be adjusted 
to the requirements of the external evaluation electronics. The release signal can either be 
static (the output transistor is conductive during the release (the output internal resistance 
is then 1 kOhm). Or the release signal it is dynamically modulated, meaning the output 
transistor oscillates and the impedance of the output alternates between 1 kOhm and 11 
kOhm with a cycle time of 100 ms and duty cycle of 1:1. 
 
S4.4 = ON  Release signal oscillating 

S4.4 = OFF  Release signal static 
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3.2. Checking the cable capacitance 

The capacitance of the grounding cable depends on the type of installation. A check should 
be done to assess whether the capacitance of the grounding cable is in the permissible 
range for the cable compensation function being performed correctly. For this, the whole 
cable length must be unwound and spread as this is common with object contacting.  

The test must be performed with the help of the cable capacitance - measurement 
indication (refer to section 5.2.4). If the maximum cable capacitance is exceeded, the cable 
length must be reduced and/or the cable installation must be corrected. 
 

3.3. Checking for interfering voltages  

Next, it must be ensured that the correct functioning of the Grounding Control Device is 
not affected by electro-magnetic influences from other system components. For this 
purpose, the grounding cable should be completely unwound and spread out. The 
interfering voltage level can be checked using the indicating function described in section 
5.2.5. If the permissible limit is exceeded, the source of interference must be found and the 
interferences must be reduced by appropriate measures. 
 

3.4. Checking the limit values of the object recognition  

The configuration of the object recognition should be checked with several objects to be 
grounded, e.g. different tank trucks etc. 

The factory settings of the object recognition limit values result from long standing 
experiences and assure an unproblematic and safe operation for all standard grounding 
applications. However, in exceptional cases an adaption to specific system or object 
characteristics may become necessary. For the adjustment of the limit values see section  5 
.   
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4. Operation of Grounding Control Device  

4.1. Status (Full display) 

The status display is situated at the front of the device. It is read as a large display. 

Status Display Operating State Meaning 

 

LED D1 orange 
pulsating 

Device Initialization 
(after power-on) 

Note:  

During initialisation, the 
grounding cable may not be 

connected to the object to be 
grounded. Otherwise, the 

initialisation procedure cannot 
be completed and the device 

remains in this state 

 

Full display 
orange pulsating 

Activated Cable 
Compensation  

(Ready for Operation)) 

The device is ready for use with 
activated cable compensation 

function 

 

Full display 
continuous red 

light 
No Release 

Insufficient contacting of the 
grounding clamp 

---------- 
Contacted object outside the 

release range of the upper limit 
value of the object recognition 

 

Full display 
continuous green 

light 
Release 

Proper grounding of the object 
detected, filling release issued 

 

Full display red 
flashing 

No Release,  
Short-to-ground 

Short-to-ground (misuse) 
detected 
---------- 

Contacted object outside the 
release range of the lower limit 
value of the object recognition 

 

Single LEDs red 
flashing 

Error indication by 
automatic diagnosis 

system 

Error Codes  
see section 5.4 
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4.2. Operational use | Grounding 

The following operation sequence must be followed: 

 

Ground first - then connect hoses or insert filling arm! 

 
Step 0:  Grounding Control Device ready for use 

Full display orange pulsating (this indicates readiness when cable compensation function 
is activated  

or  

Full display continuous red light (this indicates readiness / no release when cable 
compensation function is deactivated) 
 

Step 1:  Establish Grounding Connection  

Connect the grounding clamp / socket to the grounding lug / pin of the object to be 
grounded. Attention should be paid to ensure a proper contacting. 
 

Step 2:  Device issues filling release 

As soon as the proper object recognition and contacting has been detected, the device 
issues ‘filling release‘. The full display switches to green and the outputs to release state. 
 

Step 3:  Filling 

The filling hoses can get connected and the filling process can be started. 
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5. Optional Settings  

Note:  With the configuration (section 3) and the preset limit values of the object 
recognition, the grounding control device is fully operational. 

However, in exceptional cases an alternative setting or cause analysis might 
become necessary, e.g. when the objects to be grounded are not detected 
repeatedly. 

 

For all settings of the device, section 2 of this instructions (Installation) and 
section 3 (Commissioning and Configuration) must be observed. Special 
attention has to be paid to the security advices! 

 

5.1. Settings elements (buttons, LED display) 

The device is equipped with a LED multifunction 
display. It consists of six individual LEDs (D1 to D6) 
with a circular arrangement. Depending on the 
current display mode, the LEDs are switched on 
either all at the same time as a large/ full display 
or individually as a detailed display. 

In case of the detailed display, the shown 
designation of the individual LEDs D1 to D6 
applies. 

The LEDs illuminate in red, green or orange. The 
switching of the display functions and the 
setting of the limit values and parameters are 
done with the push buttons S1 to S3 at the right 
side. 

 

5.2. Measured value display 

The display can be switched to a measured value display by using the buttons S1 to S3. The 
following measured values can be displayed: 

▪ Measured value in relation to the current upper limit value of the object 
recognition 

▪ Measured value in relation to the current lower limit value of the object recognition 
▪ Type of the object impedance (ohmic / capacitive) 
▪ Capacitance of the grounding cable 
▪ Interfering voltage level in the grounding circuit 

By pressing button S3 briefly, the respective measured value display ends and the 
standard operating status display is activated again. 
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5.2.1. Analyzing the upper limit of object recognition  

The grounding clamp must be connected to the object to be grounded. 

Step 1:  Press button S1 briefly. 

Step 2: LED D1 illuminates orange. It represents the center of the measured value 
display (measured value is equal to current limit value). Depending on the 
type of object to be grounded, indications described in the following table 
may be present. 

Step 3:  Press button S3 briefly to exit measured value display. 

Display Measured value Meaning 

 

Green LEDs indicate 
Release 

Measured value inside 
release range (in this 
example by 3 steps) 

Measured object 
capacitance is above 

the limit value 

(high enough for 
release state) 

The capacitance of 
the object 

determines the 
measuring 

as is common for 
example with road 

tank trucks

 

 

Red LEDs indicate 
No Release 

Measured value outside 
release range (in this 
example by 2 steps) 

Measured object 
capacitance is too 

low 

 

Green LEDs indicate 
Release 

Measured value inside 
release range (in this 
example by 4 steps) 

Measured object 
resistance is below 

the limit value 

The resistance of the 
object determines 

the measuring 

as is common for 
example with railway 

tank wagons 

 

 

Red LEDs indicate 
No Release 

Measured value outside 
release range (in this 
example by 3 steps) 

Measured object 
resistance is too high 
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5.2.2. Analyzing the lower limit of object recognition   

The grounding clamp must be connected to the object to be grounded. 

Step 1:  Press button S2 briefly. 

Step 2: LED D4 illuminates orange. It represents the center of the measured value 
display (measured value is equal to current limit value). Indications described 
in the following table may be present. 

Step 3:  Press button S3 briefly to exit measured value display. 

Display Measured Value Meaning 

 

Green LEDs indicate 
Release 

Measured value inside 
release range (in this 
example by 3 steps) 

Measured object 
resistance is above 

the limit value 
The evaluation of the 

lower limit is a 
resistance 

measurement 

At the configuration 
for railway tank 

wagons the lower 
limit is not evaluated 

 

Red LEDs indicate 
No Release 

Measured value outside 
release range (in this 
example by 3 steps) 

Measured object 
resistance is too low 
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5.2.3. Display the object impedance type | phase angle  

The grounding clamp must be connected to the object to be grounded.  

Step 1:  Press button S3 briefly. 

Step 2: The display is realized with orange LEDs. LED D1 is the center of the measured 
value display (phase angle 45°). With a capacitive object impedance, further 
LEDs are illuminated clockwise. If the object is recognized as a resistor, further 
LEDs are illuminated counter-clockwise. 

Step 3:  Press button S3 briefly to exit measured value display. 

Display Measured value Meaning 

 

Orange LEDs clockwise: 

The object has a 
capacitive impedance 

The example shows a 
connected tank truck 

on a dry concrete 
road. The object 

impedance is in the 
capacitive range with 
a phase angle of 70°. 

as is common for 
example with road 

tank trucks

 

 

Orange LEDs counter-
clockwise: 

The object is detected as 
resistor 

 

as is common for 
example with railway 

tank wagons 
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5.2.4. Display the cable capacitance  

The grounding clamp must not be connected to the object to be grounded and the cable 
compensation function must be activated (configuration switch S4.3 set to ON). 

The grounding control device is in operational state ‘Activated Cable Compensation / Ready 
for Operation‘ (full display orange pulsating) or the full display indicates sporadically red 
light. The whole grounding cable must be unwound and spread as is common for object 
contacting. 

Step 1:  Press button S1 briefly. 

Step 2: LED D1 illuminates orange. It represents the center of the measured value 
display. Indications described in the following table may be present. 

Step 3:  Press button S3 briefly to exit measured value display. 

Display Measured value Meaning 

 

Green LEDs counter-
clockwise: 

Cable capacitance within 
the permitted range 

The measured cable capacitance shows a 
permissible value. In this example it is two 

steps below the limit value. 

 

Red LEDs clockwise: 

Cable capacitance not in 
the permitted range 

The measured cable capacitance is too high. 
Reasons could be an unfavorable cable 

laying or a too large cable length. 

 
Note: In case the grounding control device shows continuous red light with 

activated cable compensation function and not attached grounding clamp 
to an object to be grounded, thus, pressing button S1 will not enter the here 
described display of the cable capacitance, but instead the analysis of the 
upper limit value of the object recognition function (see section 5.2.1). The 
same applies for devices with deactivated cable compensation function. 
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5.2.5. Display the interfering voltage level in the grounding circuit 

Potential equalization has to exist in the complete course of the erection of the intrinsically 
safe grounding circuit. It must be ensured that there are no interfering voltages which 
might lead to electro-magnetic influences or to unregulated stray currents.  

The display of the interfering voltage level can be activated independently from the current 
operational mode of the grounding control device. 

Step 1:  Press button S3 long (about 3 seconds) 

Step 2: LED D1 illuminates orange. It represents the center of the measured value 
display (measured value is equal to current limit value). Depending on the 
measured value, indications described in the following table may be present. 

Step 3:  Press button S3 briefly to exit measured value display. 

Display Measured value Meaning 

 

Green LEDs counter-
clockwise: 

Interfering voltages 
within the permitted 

range 

Example: there are no interfering voltages 
measurable in the grounding circuit 

 

Red LEDs clockwise: 

Interfering voltages not 
in the permitted range 

The permitted limit value is exceeded. The 
source of interference must be found and 

the interferences must be reduced by 
appropriate measures. 

 

5.3. Limit value adjustment  

The limit values for object recognition and interfering voltages are stored permanently in 
the internal data memory. The following limits can be changed and thereby adjusted to the 
characteristics of the system or the objects to be grounded: 

▪ Upper limit value of object recognition 
▪ Lower limit value of object recognition 
▪ Limit value of permissible interfering voltages 

Note:  LED D1 or LED D4 respectively mark the center of the limit value setting 
range. The marked center value represents the factory-set limit value, so that 
limit setting is possible +/- 4 adjusting steps regarding factory-set limit value. 
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5.3.1. Adjusting the upper limit value of object recognition  

Brief instruction:  
 

1. Press button S1 long (about 3 s) to switch display to setting mode 
2. Press button S1 briefly to increase upper limit value by one step 
3. Press button S2 briefly to decrease upper limit value by one step 
4. Press button S3 briefly to store the set limit value and to enter measured value 

display 
5. Press button S3 briefly to exit measured value display  

 
Note: 1 push for the button = 1 adjusting step, max. +/- 4 steps possible! 
 
Precise Explanation: To set the upper limit of object recognition, button S1 has to be 
pressed (about 3 seconds) until the display changes to setting mode. Thus, LED D1 flashes 
orange and is the center of the setting range. The limit can be moved by +4 to -4 steps 
around this point. 

Pressing button S1 briefly increases the limit, so that objects with a higher resistance or 
smaller capacitance are accepted. Increasing the limit value is indicated by another LED 
lighting up clockwise.  

Pressing button S2 briefly decreases the limit, so that objects with smaller resistance or 
larger capacitance are accepted. This is indicated for values at the right side of the center 
LED D1 by reducing the illuminated LEDs by one, and for values below the center LED D1 by 
lighting up more LEDs in counter-clockwise order. 

The change of the limit values affects the evaluation of the measurement and the issuing 
of filling release directly. If the currently measured value is outside the release range, the 
LEDs are illuminated red. If the adjustment of the limit values leads to the release state, the 
LEDs change to green light. 

Pressing button S3 briefly exits the setting mode and switches to the measured value 
display. The setting is immediately accepted and stored permanently, even after the device 
has been switched off. Pressing button S3 again switches to the main status display. 
 

5.3.2. Adjusting the lower limit value of object recognition  

Brief instruction:  
 

1. Press button S2 long (about 3 s) to switch display to setting mode 
2. Press button S1 briefly to increase lower limit value by one step 
3. Press button S2 briefly to decrease lower limit value by one step 
4. Press button S3 briefly to store the set limit value and to enter measured value 

display 
5. Press button S3 briefly to exit measured value display 

 
Note: 1 push for the button = 1 adjusting step, max. +/- 4 steps possible! 
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Precise Explanation: To set the lower limit of object recognition, button S2 has to be 
pressed (about 3 seconds) until the display changes to setting mode. Thus, LED D4 flashes 
orange and is the center of the setting range. The limit can be moved by +4 to -4 steps 
around this point. 

Pressing button S1 briefly increases the limit, so that a higher resistance of the object is 
required for filling release. Increasing the limit value is indicated by another LED lighting up 
clockwise. 

Pressing button S2 briefly decreases the limit, so that objects with a lower resistance are 
accepted. This is indicated for values below the center LED D4 by lighting up more LEDs in 
counter-clockwise order. 

The change of the limit values affects the evaluation of the measurement directly. Filling 
release is indicated by green lighted LEDs. If the currently measured value is still below the 
limit, the LEDs light red. 

Pressing button S3 briefly exits the setting mode and switches to the measured value 
display. The setting is immediately accepted and stored permanently. Pressing button S3 
again switches to the main status display. 
 

5.3.3. Adjusting the limit value for interfering voltage supervision  

Brief instruction:  
 

1. Press button S3 long (about 3 s) to enter interfering voltage display mode 
2. Press button S3 again for long, to enter setting mode; LED D1 flashes orange 
3. Press button S1 briefly to increase permissible interfering voltage level by one step 

(LEDs are lighted up clockwise) 
4. Press button S2 briefly to decrease permissible interfering voltage level by one step 

(LEDs are lighted up counter-clockwise) 
5. Press button S3 briefly to store the setting and to enter the interfering voltage 

display mode 
6. Press button S3 again briefly to exit interfering voltage display mode 

Note: 1 push for the button = 1 adjusting step, max. +/- 4 steps possible! 
 
Precise Explanation: First of all the measured value display of the interfering voltage level 
has to be activated. For this, press button S3 for long; see section 5.2.5 too.  

Thereon, pressing button S3 for long once again, activates the setting mode for the limit 
value. LED D1 now flashes orange and represents the center of the setting range. The limit 
can be moved by +4 to -4 adjusting steps around the center value. 

Pressing button S1 briefly increases the limit, so that a higher level of interfering voltages is 
accepted. Increasing the limit value is indicated by another LED lighting up clockwise. 

Pressing button S2 briefly decreases the limit. The supervision of the interfering voltages 
becomes more sensitive in order to increase the accuracy of measurement of the object 
recognition. Below the center LED D1 another LED lights up counter-clockwise. 
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Pressing button S3 briefly exits the setting mode and switches to the measured value 
display. The setting is stored permanently now. Pressing button S3 again switches to the 
main status display. 
 

5.3.4. Reset the limit value adjustment 

The limit values of the object recognition and the interfering voltage supervision can be 
set back to factory setting: 

Procedure:  

1. De-energize the measuring module by unplugging flat plug X2 at the bottom of 
the circuit board 

2. Press and hold button S3 while plug again X2 into its plug housing  
3. LED D1 lights up green, then after about 1 second release button S3 

  

mailto:info@timm-technology.de
http://www.timm-technology.com/


04.01.2023 | V 1.9 | EN 

21 | 41 

Grounding Control Device EKX-4 | Operating Instructions 
   

 info@timm-technology.de 
www.timm-technology.com  

5.4. Error codes (Detailed display) 

The automatic diagnosis system indicates error states at the detailed display. To read the 
detailed display, the device housing has to be opened. Moreover, the indications of the full 
display as described in section 4.1 have to be observed. 
 

Status display Indicated errors Error correction 

 

D1 red flashing 

Invalid setting of 
configuration switch S4 

 
(S4.1 = OFF and S.4.2 = OFF) 

Set configuration switch S4 
according to section 3.1 

 

D2 red flashing 

 

Invalid limit values 
 

The device failed to load 
valid limits of object 

recognition after switching 
on 

Reload standard limit values 
by pressing button S3 for long 
until the error indication ends. 

 

D3 red flashing Invalid cable capacitance 
Check cable capacitance 

(section 3.2,  
section 5.2.4) 

 

D4 red flashing 
Invalid interfering voltage 

level  

Check and eliminate nearby 
interfering voltage sources 

(section 3.3,  
section 5.2.5) 

 

D5 red flashing 
Device malfunction 
measuring module 

Contact supplier / 
manufacturer 

 

D6 red flashing 
Device malfunction relay 

monitoring 
Contact supplier / 

manufacturer 
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6. Maintenance 

Repairs of the functional modules of the device must be performed by the manufacturer 
only. The supply module is sand-capsuled in the aluminum profile housing, closed 
permanently and must not be opened. 

Within regular device testing, e.g. according to German Health and Safety at Work 
Regulations (BetrSichV), we recommend verifying the intactness of the housing as well as 
of the grounding cable and grounding clamp. In doing so, check also: 

▪ Proper sealing of the cover gasket  
▪ Tighten condition of cable connections / cable glands (necessary for type of housing 

protection IP65) 

However, a regular check or re-adjustment of the switching thresholds (limit values) of the 
measuring module is not necessary and should only be performed when a malfunction is 
detected. 

Do not use aggressive and abrasive cleaning agents to clean the housing or other 
petroleum-like substances since this can affect the characteristics of the housing gasket. If 
heavily soiled, we recommend using denatured alcohol as cleaning agent. 
 

6.1. Accessories and spare parts 

The Grounding Control Device EKX-4 has a variety of rugged, UV and oil resistant straight 
and coiled grounding cables in various designs and lengths, with or without a cable reel. 
Due to the special configuration of the grounding cables for the cable compensation 
measurement, only TIMM original cables with grounding clamp or grounding socket should 
be used. You will find an overview of the available accessories for the grounding control 
device EKX-4 in our online shop at https://www.timm-technology.com/en/shop-2/. On 
demand, we will also send you our accessories overview. 

 

  

Straight neoprene grounding 
cable with clamp EZ-1 

Coiled grounding cable with 
clamp EZ-1 

Cable reel with neoprene 
grounding cable 
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The following items are available as replacement parts for the EKX-4 that can be exchanged 
by the customers: 

 

Operating board with measuring module 
 
(item number: LPB11-352 (when ordering, please specify 
whether intended for EKX-4 or EKX-4 2-pole) 

  

 

Mounting plate with power supply module 
 
(without operating board with measuring module, without 
Ex  i output line, item number: EKX4MPSB) 

  

 

Mounting plate with power supply module incl. operating 
board with measuring module and complete cable set 
 
(item number: EKX4MPSBMM, when ordering, please specify 
whether intended for EKX-4 or EKX-4 2-pole) 
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6.2. Periodical function test (Proof-test) 

The periodical function test conduces to check the safety function of the device. The 
functionality must be checked at appropriate intervals and must not exceed an interval of 
5 years. The choice of the type of inspection is the responsibility of the operator. 

Required equipment: Testing equipment TQ2 

The periodical test (functional test) must be carried out in accordance with the procedure 
for carrying out the test as described in the operating instructions for the testing equipment 
TQ2.  

If the functional test is negative, the device must be taken out of operation and, if necessary, 
other measures taken to maintain the safe status of the safety-related system. 

 

 
Testing Equipment TQ2 
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7. Return and Disposal 

Only for customers located within the European Community: 

According to the Waste Electrical and Electronic Equipment Directive 2002/96/EC (WEEE) 
and the German act ‘Gesetz über das Inverkehrbringen, die Rücknahme und die 
umweltverträgliche Entsorgung von Elektro- und Elektronikgeräten (ElektroG) / Act 
governing the Sale, Return and Environmentally Sound Disposal of Electrical and Electronic 
Equipment’ of March 16th 2005, used electrical equipment must be collected separately and 
disposed of in an environmentally-friendly manner. This measure is intended to protect the 
environment and contributes to reducing the amount of waste and preventing pollution by 
recycling the devices and the associated components and raw materials.  

 

Waste electronic and electrical equipment used in private households 
(known as B2C equipment) must therefore be submitted at the designated 
collection centers of the municipal public waste management authorities 
(e.g. recycling centers).  

B2C devices are characterized by the crossed-out waste bin. In contrast to 
this, the devices and equipment manufactured by Timm are, however, 
professional control and measurement devices which are intended 
exclusively for commercial and industrial use (so-called B2B devices). 

 

For these devices, identified by a type plate with the brand name TIMM, a serial number and 
date of delivery, H. Timm Elektronik GmbH handles the proper disposal of waste as long as 
such devices were introduced to the market after August 12th 2005. This is the reason our 
devices are not labelled with the symbol of a crossed-out rubbish bin. All devices 
manufactured by Timm Elektronik must therefore not be submitted to the collection 
centers of the public disposal companies, but must be sent back to us for disposal. 

For the free-of-charge return shipment of waste electrical and electronic equipment, the 
shipment must be marked with the note "waste equipment for disposal" and send to the 
following address:  

Timm Technology GmbH 
Senefelder-Ring 45  
21465 Reinbek 
GERMANY 

 
Please note that we do not accept shipments without proper postage. Also, no waste 
electrical and electronic equipment (WEEE) delivered prior to August 13th 2005 will be 
accepted for disposal. The user himself is responsible for the proper disposal of old electrical 
equipment supplied prior to that date.   
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8. Technical Annex  

8.1. Technical specifications  

Device category − type of protection:  II 2 G – Ex eb q [ib] IIC T4 Gb  

 II 2 D – Ex tb [ib] IIIC T80°C Db 

EC Type Examination:   TÜV 11 ATEX 080882 

Power Supply: 

 Type of protection:   Ex eb 
 Supply voltage:    230 V ±10%, 50 Hz, about 10 VA 

Measuring circuit:  Only for connecting the grounding cable 
 
 Type of protection:  Ex ib / ibD 
  Maximum values:   Uo = 6.7 V   Io = 68 mA  Po =  114 mW 
 Maximum line length:    50 m (Ex-related specification, functional 

limitations must be observed) 
 Note:     The measuring circuit is grounded. 
 
Contact Release Output:   2 potential-free closing contacts, internally 

monitored 
 Type of protection:   Ex eb 
 Switching power max.:  250 VAC   3 A   100 VA  
 
Auxiliary Output:  potential-free changeover contact, not 

monitored 
 Type of protection:   Ex eb 
 Switching power max.:  250 VAC   3 A   100 VA 
 
Electronic Release Output:  1 NAMUR-compatible transistor output 
 Type of protection:   Ex ib 
 Switching power max.:   Ui = 20 V   Ii = 20 mA   Pi = 400 mW 
    Inner capacitances Ci negligibly small 
    Inner inductances Li negligibly small
 Internal resistance:  1 kΩ or 11 kΩ 
 Modulation:  10 Hz, duty factor 1:1 
 
Cable glands: 
 
Cable gland M16 x 1.5 (KLE 3):   permissible cable diameter = 4.5 - 10 mm, 
       Tightening torque = 7 Nm 
 
Cable gland M20 x 1.5 (KLE 1, 2, 4):   permissible cable diameter = 7 - 13 mm, 
       Tightening torque = 12 Nm  
 
Ambient operating temperature:  - 30 °C to +60 °C 
 
Protection of enclosure:   IP 65 
 
Dimensions: (H x W x D):   306 mm x 190 mm x 110 mm  

Weight:   4.5 kg 
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8.2. Safety characteristics for functional safety 

The following table shows the relevant parameters and values for evaluating the 
functional safety of the device. 

System 
Parameters and values acc. to IEC 61508 

λSD 
[1/h] 

λSU 
[1/h] 

λDD 
[1/h] 

λDU 
[1/h] 

PFD 
SFF 
[%] 

EKX-4 total  9,46E-07 1,00E-07 5,16E-07 1,68E-08 3,72E-04 96,98 % 
 

Lambda λ (Failure rate) 

▪ λSD: Failure rate for safe, detectable failures  
▪ λSU: Failure rate for safe, unrecognisable failures 
▪ λDD: Failure rate for dangerous, detectable failures 
▪ λDU: Failure rate for dangerous, unrecognisable failures 

  

PFD (Probability of Failure on Demand) 

Probability of failure of a safety function at a low request rate 

 

SFF (Safe Failure Fraction) 

Proportion of safe failures in the total number of failures 
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8.3. Drawings  

 

  

Drawing 1: Connection diagram 
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Drawing 2: Dimensional drawing 
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Drawing 3: Connection diagram 

Screw to open the 
housing   

Flat plug 
X2 

Outer earth 
conductor 
terminal (PA) 

Switch S4  

Terminal 
cover 

(4 screws in total, 
one in each corner) 

Buttons S1 bis S3 

LEDs D1 to D6 
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8.4. EC Type Examination Certificate  
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8.5. Certificate of functional safety 

 

mailto:info@timm-technology.de
http://www.timm-technology.com/


04.01.2023 | V 1.9 | EN 

35 | 41 

Grounding Control Device EKX-4 | Operating Instructions 
   

 info@timm-technology.de 
www.timm-technology.com  

 

mailto:info@timm-technology.de
http://www.timm-technology.com/


04.01.2023 | V 1.9 | EN 

36 | 41 

Grounding Control Device EKX-4 | Operating Instructions 
   

 info@timm-technology.de 
www.timm-technology.com  

 

 

mailto:info@timm-technology.de
http://www.timm-technology.com/


04.01.2023 | V 1.9 | EN 

37 | 41 

Grounding Control Device EKX-4 | Operating Instructions 
   

 info@timm-technology.de 
www.timm-technology.com  
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8.6. EU Declaration of Conformity 
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