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Product description 
The control station type 07-31.. -..../.... consists of either 
an EEx e enclosure or several connected EEx e 
enclosures, in which depending upon the requirements, 
Ex-components, e.g. switch, indicator lights, terminals, 
fuses, bus modules etc. are built into. The explosion 
protection of the individual components and the 
enclosures is examined by BARTEC and confirmed by 
the marking II 2 G EEx ed... found on the label of the 
control station. 
 
The control stations and their components meet the 
relevant standards EN 50014, EN 50017, EN 50018, 
EN 50019, EN 50020 and EN 50028 and are 
developed, manufactured and examined in accordance 
with EN ISO 9001 and EN 60999. 
The control stations are also suitable for intrinsically 
safe electric circuit connections. In this case, a special 
marking is required.The BARTEC control stations can 
be used in hazardous areas of both zone 1 and 2  with 
certified explosion sub-groups IIA, IIB and IIC and the 
temperature class T4/T5/T6 and as well as in zone 21 
and 22 with certified max. surface temperature.  

2 Technical data 
Enclosure type / material 
Type 07-3101 Cast Aluminium AlSi 12 
Type 07-3103 Polyester black 
Type 07-3106 Polyester gray RO > 1012  
Type 07-3109 Polyester black 
Type 07-3111/3 Stainless steel 1.4301 
Type 07-3123/5 Stainless steel 1.4404 
Type 07-313. Stainless steel 1.4404 
Type 07-3148 Stainless steel V4A 
Type 07-3153 Polyester gray 
Type 07-3156 Polyester coated 
Type 07-3188 Polyester graphite gray 
Mechanical strength acc. to EN 50014 
Impact energy 7 Nm 
Protection class EN 60529/IEC 60529 
Max. IP 66 
 
 
Components 
 

Only Ex-certified components such as switches, 
indicator lights, fuses etc..are installed. Any further 
addition to the control station with Ex-certified 
components is only permissible in agreement with 
the manufacturer. Assembly instructions and safety 
precautions of the manufacturer of the components 
are to be observed.  
 
 
Cable entries/Conduits 
 
Connection of cables and conductors to an 
equipment in a hazardous area require Ex-certified 
entries, which are suitable for the respective cable 
and conductor types. 
They must possess the protection type “e“ and 
contain a suitable sealing gasket, so that the 
protection class of the control station remains at least 
IP 54. Metallic conductor entries must be connected 
to the ground. With plastic enclosures, BARTEC 
Earth loc or appropriate ground plates serve the 
similar purpose. Unused holes for cable entries have 
to be sealed with Ex-certified plugs. Connection of 
cables and conductors of zone 21 and 22 equipment 
require at least the protection class IP 65. 
 
Electrical data 
Rated voltage up to 1000 V 
Rated current /installation components max.    125 A 
Power consumption of Indicator lamps max.       3 W 
Rated cross-section of installation  
components max.     50 mm² 
of Rail-mounted und connecting terminals max.         120 mm²
  
Ambient temperature range 
 
Control station type 07-3101/3/6- -55 °C to 70 °C 
Control station type 07-3109/11/13/30/32 
          34/36/48/88- -20 °C to 60 °C 
Control station type 07-3123/25/53/56- -35 °C to 70 °C 
Control stations for  II 2 D operation -20 °C to 40 °C 

 Explosion protection 
Maximum protection Type 
(depending on the components used) 

II 2 G EEx edqm[ia/ib] IIB/IIC T6, T5 o. T4 and 
II 2 D   IP 65   T 80 °C respectively 

Certification 
IBExU 00 ATEX 1079 for II 2 D 
PTB 02 ATEX 1159 for II 2 G  (applied )  
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3 Safety precautions 
 
With electrical equipment, the installation and operating regulations are to be adhered (e.g. RL 1999/92/EG, 
RL94/9EG, ElexV, Iec/en60079-14 and VDE0100).  
The operator of the electrical equipment in hazardous area has to operate, supervise and maintain the 
equipment in good condition (Elex V and EN 60079-14).  
If any part of the equipment is damaged, it should be exchanged only with original parts (e.g. sealing 
gasket/cable glands). Assembly/disassembly, operation and maintenance work should be done only by 
trained technical personnel.  
As for distributors used in inflammable dust,  the ignition temperature of the dust/air mixture and the glowing 
temperature of the dust concerned must be greater than the maximum surface temperature of the distributor 
box taking into account of the given safety factor specified in DIN EN 50 281-1-2. 
All generally accepted legal rules and the other obligatory guidelines of industrial safety, accident 
prevention and environmental protection must be observed. Dust deposits > 5 mm must be removed. 
Control station type 07-3106 with surface resistance Ro > 1012   may be cleaned only with a wet cloth.  

4 Assembly and operation

 Assembly/disassembly 
 
For assembly and operation of explosion-proof electrical equipments, relevant installation and operating 
regulations are to adhered (e.g. ElexV, Iec/en60079-14 and VDE 0100). The data on the label, on the EEC 
design test and the parts certificate are to be observed. Further technical information of the Ex–control 
station are provided in the Bartec catalog and on the product itself.  
Retrofitting with components is permissible only in agreement with the manufacturer taking into 
consideration of the EEC design inspection certificate. The conductor connection is to be done carefully, so 
that the single wires are not damaged. 
When connecting multi or fine strand conductors, the wire ends must be carefully prepared. Fastening of 
the ferrules must be done with the suitable crimping devices, in order to achieve a constant pressure 
quality. All terminal positions, including the unused ones, are to be tightened firmly. 
For metallic enclosures in hazardous areas,  an equipotential bonding of at least 4 mm² is necessary. The 
connections must be secured against self-loosening. 
Metallic enclosures for intrinsically safe facilities do not have to be attached to an equipotential bonding 
system, except if it is required by equipment documentation.
  

Installation 
For enclosures placed outdoors, steps such as rain protected roofs, and if necessary, sufficient enclosure 
protection must be taken to ensure smooth operation. 

Operation  
Each electrical equipment for a hazardous area must be selected according to the individual installation 
conditions. The operation of the equipment is to take place only in intact and clean condition. Electrical 
equipments, before putting into operation, and at certain time intervals are to be subjected an examination 
by a electrical expert.  
 
 

5 Operation, maintenance and repair 
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The operator of the electrical equipment in hazardous area has to operate, supervise and maintain the 
equipment in good condition. (Elex V, § 13 and EN 60079-14).  
If any part of the equipment is damaged, it should be exchanged only with original parts (e.g. sealing 
gasket/cable glands). 
Before restarting the equipment, the applicable regulations and guidelines must be observed. For 
maintenance and/or repair the provided safety regulations are to be adhered 
 

( DO NOT OPEN WHEN ENERGIZED!)  
(only wet cleaning) with Control Station Type 07-3106 -...  

 
 
6 Accessories, spare parts                   
 

Accessories and spare parts, refer to BARTEC catalog 
 
 
7 Service address 
 

BARTEC GmbH 
Max-Eyth-Straße 16 
D-97980 Bad Mergentheim 
Tel. +49 7931 597-0 
Fax + 49 7931 597119 
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Wichtiger Hinweis zum Transport und Versand

! Empfindliche Geräte ! 
Es ist unbedingt erforderlich das Gerät in der Originalverpackung 

zu versenden, um Beschädigungen am Gerät zu vermeiden. 
 

Important note concerning transportation and shipping

! Sensitive equipment ! 
It is absolutely necessary to deliver the equipment in the original  
packaging in order to avoid damage occuring with the equipment. 

 
Important : concerne l’expédition et le transport 

! Produits fragiles ! 
Il est important d’expédier le matériel dans l’emballage  

d’origine afin d’éviter tout dégât dû au transport. 
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1. Description 

The POLARIS Panel PC's are an extension of the tried-and-tested BAT family. For the display, state-of-the-art TFT 
technology is used with an extremely high view angle.  
 
These devices are perfectly suitable as „human machine interfaces“ to comfortably 

 control simple machines mixers, dryers or fuel-filling stations  

 control complex machines and simple systems like reactors, centrifuges or ball mills. 
 

 

 

 

 

 

 

With the Panel PC's process visualizations can be directly connected in explosive areas without the need for additional 
intrinsically safe isolation cards. The laying of blue lines for intrinsically safe circuits is dropped. A separate wiring of the data 
line is not necessary. The Panel PC's can be directly connected to the PROFIBUS-DP or the communication interface of the 
control station. We offer either RS422/485 or PROFIBUS-DP as well as an optional power module for hand-held scanners. 

POLARIS Panel PC 12.1'' POLARIS Panel PC 10.4'' 

POLARIS Panel PC 5.7'' 
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The front panel fitting assures easy of mounting. Upon request, the devices are also available as turn-key system solutions 
in a stainless steel enclosure as wall, floor or ceiling mounting versions. 

 

A further highlight is the intrinsically safe USB stick for the transmission of the device configuration. The separate RS232 
data interface is no longer necessary. 

 

Visualizations are created by means of the BMS Graf pro programming package, which has been especially developed and 
optimized for the POLARIS series. 
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Example: 
POLARIS Panel PC's with stand 
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2. Technical data POLARIS Panel PCs 

2.1 Characteristics data POLARIS Panel PCs 12.1" / 10.4" / 5.7"  
 
Type : 17-71V1- 
Ex protection type :   II 2G Ex e q [ib] IIC T4 
    II 2D tD A21 T 80°C IP 6X (front side) 
Certification : IBExU05ATEX1117 X 
   

2.2 General data 
 
Construction : Front panel fitting 
  System solution in stainless steel enclosure for  

wall, floor or ceiling mounting 
Backlight illumination : CFL technology 
  Service life approx. 25,000 hours at +25 °C 
Computer capacity : Processor 266 MHz 
  256 MB RAM 
  Compact Flash CF 512 MB 
Operating system : DOS or Windows®  XP Embedded (adjusted) 
Interface : Ethernet 10BaseT (Windows) 
  USB for Ex I memory stick 
  RS232/RS485 or PROFIBUS-DP 
Optional interface modules : Supply module for hand-held scanner 
  Additional USB 
Power supply : DC 24 V ± 10 % 
Max. power take-up Pmax : 30 W 
Admissible ambient temperature : Storage -20 °C to +50 °C 
   Operation    0 °C to +50 °C 
Material : Front Polyester foil on aluminium sheet 
   Enclosure Sheet steel 
Protection class : IP 65 (front side) 

Below +10 °C the unit has to be heated in order to guarantee the lifetime of the backlight illumination. 
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2.3 Characteristics data POLARIS Panel PC 12.1" 

 

Display  : 12.1'' TFT graphic display 
  262,144  colours 
  SXGA resolution 800 x 600 pixels 
  Brightness 350 cd/m2 
  Visible area approx. 249 x 188 mm 
  Contrast 400:1 
  Antireflection coating glass pane 
Keyboard (short-stroke keys) : Alphanumeric key block 
  4 cursor keys 
  12 special keys 
  16 function keys able to labelled with LEDs 
Dimensions (weight x height x depth) : 440 mm x 275 mm x approx. 130 mm  
Wall cut-out : 425 mm x 255 mm ± 0.5 mm 
Weight : approx. 18 kg 
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2.4 Characteristics data POLARIS Panel PC 10.4" 

 

Display  : 10.4'' TFT graphic display 
  262,144  colours 
  VGA resolution 640 x 480 pixels 
  Brightness 450 cd/m2 
  Visible area approx. 211 x 158 mm 
  Contrast 600:1 
  Antireflection coating glass pane 
  Optional daylight display technology 
Keyboard (short-stroke keys) : Alphanumeric key block 
  4 cursor keys 
  10 special keys 
  12 function keys able to labelled with LEDs 
Dimensions (weight x height x depth) : 400 mm x 246 mm x approx. 130 mm 
Wall cut-out : 386 mm x 226 mm ± 0.5 mm 
Weight : approx. 14 kg 
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2.5 Characteristics data POLARIS Panel PC 5.7" 

 

Display  : 5.7'' TFT graphic display 
  262,144 colours 
  QVGA resolution 320 x 240 pixels 
  Brightness 450 cd/m2 
  Visible area approx. 116 x 88 mm 
  Contrast 300:1 
  Antireflection coating glass pane 
Keyboard (short-stroke keys) : Alphanumeric key block 
  4 cursor keys 
  6 special keys 
  10 function keys able to labelled with LEDs 
Dimensions (weight x height x depth) : 335 mm x 199 mm x approx. 130 mm 
Wall cut-out : 321 mm x 179 mm ± 0.5 mm 
Weight : approx. 10 kg 
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3. Terminal assignment  

3.1 Terminal assignment for Panel PC 12.1", 10.4" und 5.7" 

Terminal Interface Signal Remarks 
X10 Supply +24 V Visualization unit 
X11 Supply GND Visualization unit 
X12 Supply PE Visualization unit 

Configuration of RS422 interface of Ethernet 10BaseT 

X13 Ethernet RxD + 10BaseT Receive positive 
X14 Ethernet RxD - 10BaseT Receive negative 
X15 Ethernet TxD + 10BaseT Transmit positive 
X16 Ethernet TxD - 10BaseT Transmit negative 

Configuration of RS422 interface 

X17 Jumper between terminal 17 and 18 for 
X18 Termination On/Off 

 
activation of the terminator resistors 

X19 Interface COM 1 TxD B (TxD+) Transmission cable Input 
X20 Interface COM 1 TxD A (TxD-) Transmission cable Input 
X21 Interface COM 1 RxD B (RxD+) Receiving cable  Input 
X22 Interface COM 1 RxD A (RxD-) Receiving cable Input 
X23 Interface COM 1 TxD B (TxD+) Transmission cable Output 
X24 Interface COM 1 TxD A (TxD-) Transmission cable Output 
X25 Interface COM 1 RxD B (RxD+) Receiving cable Output 
X26 Interface COM 1 RxD A (RxD-) Receiving cable  Output 

When interface used with PROFIBUS-DP interface in place of RS422: 

Configuration of PROFIBUS-DP  interface 

Terminal Interface Signal Remarks 
X17 GND PROFIBUS PE Additional ground 
X18 not connected N.C.  
X19 Interface COM 1 Termination B2 Bridge for terminating network (B1-B2)
X20 Interface COM 1 Termination A2 Bridge for terminating network (A1-A2)
X21 Interface COM 1 Termination B1 Bridge for terminating network (B1-B2)
X22 Interface COM 1 Termination A1 Bridge for terminating network (A1-A2)
X23 Interface COM 1 Out B Signal B Output 
X24 Interface COM 1 Out A Signal A Output 
X25 Interface COM 1 In B Signal B Input 
X26 Interface COM 1 In A Signal A Input 
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3.2 Electrical installation 

3.2.1 EMC notes 

 

 

This device is class A equipment and may cause interference in domestic 
electrical equipment. If this occurs, the installer of the device may be required to 
implement appropriate counter measures. 

 

 All connection cables must be shielded. This applies both to data lines and to other cables. 

 The data cables must be twisted in pairs. Example: 2 x 2 x 0.75 mm² LIYCY TP. 
If possible, cables for power supply and data must be laid separately. 

 

 
3.2.2 Power supply 

A stabilised power supply unit delivering at least 2 A must be used. The voltage supply at the point of installation must not 
be outside the voltage tolerance of DC 24V +10 %. Account must be taken of voltage drop in the supply line and, if 
necessary, appropriate corrective measures must be taken. 

Line voltage drop is calculated in accordance with the following formulae: 

ΔU  Line voltage drop at power supply unit voltage 24 V DC max. 2.4 V 

ΔU  Line voltage drop at maximum permissible power supply 
unit over voltage 24 V DC +10 % (26,4 V)) 

max. 4.8 V 
(until 10% under voltage is reached) 

I  Current for one POLARIS Panel PC min. 0.8 A 

A  Conductor cross-section of supply cable  

κ  Specific conductivity of copper 56 m
mmΩ ⋅ ²

 

l  Length of the power cable (supply and return)  

 

 R l
A

=
⋅κ

 R U
I

= Δ  ΔU l
A

I=
⋅

⋅
κ
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Examples Conductor cross-section Maximum cable length 

Supply voltage 24 V DC 0.75 mm² approx.   50 m 

 1.5 mm² approx. 100 m 

 2.5 mm² approx.. 170 m 

If the voltage drop cannot be compensated for or if the calculation gives a conductor cross-section which 
is too large, a separate power supply unit must be installed close to the point of installation. 
 
Example:  Explosion protected housing or outside of the hazardous area on the outer  
 wall of the building. 

Connecting the power supply to the POLARIS Panel PC, connects the earth of the 
power supply cable with PE! If the power supply cable earth is not electrically 
isolated, it must be ensured that there is no difference in potential between it and 
PE/PA. 

 
3.2.3 Interference suppression 

Certain basic measures must be taken to ensure freedom from interference when the POLARIS Panel PC are installed: 

 Interference voltages injected into the unit via power and signal cables and static charges 
caused by contact are to be conducted to earth (e.g. grounding screw terminal fixed to the 
back of the unit). This earthing point must be connected to the PE conductor by means of 
the shortest possible low resistance copper conductor or must be integrated in the 
equipotential bonding. If this point is not observed, the measures taken to suppress 
interference and preclude damage to the device effectively will be impaired. 

 The installation point should be as far as possible away from fields of electromagnetic 
interference. This is especially important if there are frequency converters in the vicinity. 
Under certain circumstances it will be advisable to set up partitions to isolate the POLARIS 
Panel PC from interference. 

 If inductive unit are fitted in the vicinity (e.g. contactor, relay or solenoid coils), especially if 
they are powered from the same source, protective circuits (e.g. RC elements) must be 
installed. 

 Power supply and data cables must be laid so as to avoid interference. This can, for 
example, be achieved by avoiding laying such cables in close proximity to high current 
carrying cables. 
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3.2.4 Shielding 

 Only cables with braided shielding should be used (recommended cover density > 80%). 

 Sheet shielding should not be used. 

 Generally, connection of the shielding at both ends results in optimum damping of all 
interference frequencies. 

 Connection of the shielding at one side only may be more advisable if a difference in 
potential exists and no equipotential bonding cable can be laid. 

3.2.5 Connection of shielding 

 A low impedance connection to the circuit protective conductor is important to ensure a low 
current fault path. 

 When sub-D connectors are used, the shielding should always be connected to the metal 
casing of the sub-D plug. 

 The plug casing of some controllers is not always well connected to earth. In such cases it 
may prove advantageous to insulate the shielding from the sub-D plug of the controller and 
connect it directly with the protective earth conductor by means of a cable that should be 
kept as short as possible (0.75 mm² …1.5 mm²). 

 

3.2.6 Examples of how shielding can be connected 

Connection of shielding at both ends of the cables linking the controller and POLARIS Panel PC: 

 

 
 
 

Generally, connection of the shielding at both ends results in optimum damping of all interference frequencies. This method 
is to be recommended when there is good equipotential bonding between the individual units. In such cases it is possible to 
make use of the controller’s voltage supply cable even if this is not electrically isolated. 

Shielding 

POLARIS Panel PC 

Earth 

Controller 
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Connection of shielding at one end only of the cables linking the controller and Panel PC: 

 
 

 

Connection of the shielding at one end only is recommended when there is inadequate equipotential bonding, or none at all. 
In such cases an electrically isolated power supply unit must be used. 

If the shielding were connected at both ends, the equipotential bonding current would flow to point A and this must be 
avoided at all costs, as the resultant interference pulses could be passed on to the devices via the data cable. When 
shielding is connected at one end only it must be on the side that has the lowest resistance earth connection. 

Before the equipment goes into service the directions from the controller manufacturer regarding proper assembly and 
operation must be read carefully. They should then be applied taking full account of the recommendations we make here. 

 

 
3.2.7 Connection of Ethernet cable to POLARIS Panel PCs  

 

 

 

 

 

 

 

8 wire Network cable 
(CAT.5, CAT.6 or CAT.7 cable) 

POLARIS Panel PC 
terminal box Screen 

Bend unused wires and  
fix them to sheath by means 

of heat shrink sleeve or 
cable tie 

Properly fix wires required for usage 
in terminal box 

Terminal 
screws 

POLARIS Panel PC 

Earth 

Shielding 

Controller 

Difference in potential
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4. Overview of connection diagram 

4.1 Possible connection for Panel PC 
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5. Notes on the installation of POLARIS Panel PC 

5.1 Safety instructions 
For electrical appliances, the appropriate regulations for setting-up and operation have to be observed  
(e.g. directive 1999/92/EC, directive 94/9EC, BetrSichV and national regulations/acts, IEC/EN 60 079-14 and VDE 0100). 

The operator of an electrical appliance in an area where there is an explosion hazard has to maintain the resources in a 
proper condition, operate them correctly, monitor them and carry out maintenance and repair work (BetrSichV and national 
regulations/acts and EN 60 079-14). 

Where the IP rating is concerned, only original replacement parts may be used (e.g. lid seal). 

 

The unit may be opened only in the manufacturer's works!  

The unit is factory sealed! Do not open! 

5.1.1 Safety-relevant notice 

Inside areas of explosive atmospheres any electrostatic charging mechanism on the surface of the indicating terminals have 
to be excluded if they are stronger than manual rubbing (e.g. cleaning by hand). 

 

5.2 Maintenance 
For the maintenance, servicing and checking of associated resources, adhere to the valid regulations in accordance with 
directive 1999/92/EC, IEC 60079-19 and EN60079-17 ! 

Installation/dismantling, servicing and maintenance work may only be carried out by trained specialists. The general 
statutory regulations and other binding directives on workplace safety, accident prevention and environmental protection 
must be adhered to.  

Observe the national disposal of waste regulations when disposing of this equipment at the end of its useful life.  

5.2.1 Servicing 

If operated correctly, in accordance with the installation instructions and environmental conditions, no regular servicing is 
necessary.  

5.2.2 Inspection 

In accordance with IEC 60079-19 and EN 60079-17, the site operator has an obligation to ensure that any electrical 
appliance installed within, an area containing gases and dust, which could be potentially explosive, is correctly installed by 
trained personnel and that the installation is regularly inspected and correctly maintained to ensure the safety of the 
operatives in the area. 
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5.3 Installation options 
The POLARIS Panel PC can be installed directly in 

 Switch cabinet doors 

 Mimic panels 

 Enclosures 

In order to guarantee IP 65, use the reinforcement frame and the enclosure’s own IP rating has to be suitable for the 
application. 

 

The following points should be taken into consideration when installing the POLARIS Panel PC: 

 Convenient height for operation. 

 Good lighting so that the display will be easily readable. 

 At ambient temperatures below 0°C, the POLARIS Panel PC has to be heated. 

 Below +10°C the POLARIS Panel PC needs to be heated to maintain the lifetime of the 
backlight illumination. 

 Avoid installing in the immediate vicinity of switching devices or converters. 
 
Note: Only use heating systems, which are certified for explosive areas! 

 

The following factors should be taken into consideration in order to ensure proper and workmanlike installation: 

 The installation location must be sufficiently stable / fixed. 

 The enclosure in which the POLARIS Panel PC is mounted must be strong enough to support 
its weight. 

 Following the cutting out of the opening into which the POLARIS Panel PC is to be fitted, the 
surface must be dressed to ensure it is smooth, level and undamaged so as to preserve the 
integrity of the seal. 

5.3.1 Cable glands / Conduits 

When connecting cables and leads to supplies / communications equipment in increased safety protected areas, Ex certified 
cable entries must be used which are suitable for each type of cable and lead. You must maintain the protection concept “e” 
and include a suitable sealing element so that an IP rating of at least IP 54 is maintained. 
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5.4 Mechanical installation 
In order to achieve an even clamping pressure, it is recommended that the reinforcement frame (not included in the scope 
of the delivery) be inserted between the mounting clamps (included in scope of the delivery) and the enclosure. 

 Tighten the fixing screws in the mounting brackets slightly. 

 Check the position of the display and the seal. 

 Tighten the set screws so as to ensure an adequate seal on the POLARIS Panel PC is assured. 

5.4.1 Recommended enclosure 

 Stainless steel enclosure with wall thickness > 2 mm. In this case the reinforcement 
frame between the retaining clips and enclosure material should always be used. 

 Reinforcement frame for maintenance of Protection Class IP 65  
 - for POLARIS Panel PC 12.1" (05-0205-0007)  
 - for POLARIS Panel PC 10.4" (05-0205-0008)  
 - for POLARIS Panel PC 5.7"  (05-0205-0006) 

5.4.2 Special installation instructions 

In order to guarantee the IP degree of enclosure protection  = IP 54  for installation in 2G enclosures of EEx e type of 
protection (e.g. control equipment), and = IP 6X for installation in 2D enclosures in areas where combustible dusts exist - 
with “protection through the enclosure” type of protection - the reinforcement frame should be used for fastening on the front 
side. 

5.4.3 Cover Ex i terminal box 

When using a housing with a degree of protection of at least IP 20, the cover for the Ex i box can be dispensed with. 

5.4.4 General data 

 The user is allowed to perform only the wiring work necessary on the terminals accessible to 
him. Any more extensive dismantling of the device may be performed only by the manufacturer 
or by persons authorized by the manufacture. The unit is factory sealed. Do not open! 

 Ex i-terminal compartment marked: 

with terminals for Ex i input device (Ex i-data) 

 - USB Ex I memory stick Type 17-71VZ-50.. 

with terminals for 

 - Hand-held scanner BCS 302ex  Type 17-21BA-0020  

Work may be performed on the terminal compartment with the system live even  
if explosive atmospheres are present. 
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 The Ex e terminal compartment with terminals for the power supply and data cable may be 
opened only provided it has been ensured that no explosive atmosphere is present and that 
the power is off.  

 The unit may only be started (if an explosive atmosphere is present) once it has been 
ensured that the unit is completely closed and that all bolts and screws have been correctly 
tightened.  

 Stand-alone POLARIS Panel PC and flush-fitted units with a damaged glass must be taken 
out of operation immediately. 

 
5.4.5 Installation guidelines 

 The external earth connection facility should be connected to the equipotential bonding 
conductor of the potentially explosive area. Since the intrinsically safe circuits are direct-
connected to earth, equipotential bonding must be maintained during complete installation of 
the intrinsically safe circuits. 

 All current safety and accident prevention regulations must be observed. 

 Units must only be operated after proper installation. 

 It must be possible to de-energise the products at any time (in fixed installations by means of 
an mains switch or fuse which isolates each of the supply cables). The PE terminals on the 
back of the unit must be connected to the protective earth conductor.  

 It must be ensured that supply voltage is the same as that stated in this manual and that the 
tolerances are adhered to. 

 Malfunctions may occur if the stated tolerances are either exceeded or are insufficient. 

 Steps must be taken to ensure that the system is not put into hazardous, undefined states in 
the event of power failures. 

 EMERGENCY STOP switches must remain effective in all operating modes and conditions. 

 Connection cables (especially data transmission cables) must be selected and installed so as 
to preclude impairment of the system’s functionality by capacitive or inductive interference. 
Appropriate measures must be taken to deal with open circuit states in such a way that the 
system cannot enter undefined states. 

 Wherever malfunctions are liable to cause injury to persons or damage to property additional 
external safety circuits must be installed (e.g. limit switches, mechanical interlocks, etc.). 
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6. Connection cables (pin assignment) 

6.1 RS 422 interface 

Connection of a controller via an RS 422 interface of the POLARIS Panel PC. 

RS422 Modul 

Terminal compartment of the POLARIS Panel PC Controller 

 PE

TxD A (TxD-)

TxD B (TxD+)

RxD A (RxD-)

RxD B (RxD+)

RxD A (RxD-)

RxD B (RxD+)

TxD A (TxD-)

TxD B (TxD+)

Data In

Data In Data Out

Data Out

 

 Pins 19-23, 20-24, 21-25, 22-26 are already connected inside. 

In most cases, internal EMC measures allow the installation of termination resistors at the 
beginning and the end of the bus line to be dispensed with. 

Depending on local conditions, there might occasionally be impairment of data transfer. 

to other POLARIS Panel PC's or 
POLARIS Control 

if final device 
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6.2 RS 485 interface 

 BARTEC supplies all the RS 485 interfaces as RS 422. 

Connection of a controller via an RS 485 interface of the POLARIS Panel PC. 

RS485 Modul 

Terminal compartment of the POLARIS Panel PC Controller 

PE

TxD A (TxD-)

RxD B (RxD+)

TxD B (TxD+) TxD B (TxD+) / RxD B (RxD+)

TxD A (TxD-) / RxD A (RxD-)

RxD A (RxD-)
Data In

Data Out

Tx enable

17

18

 

See the interface description from the controller manufacturer for the relevant pin assignment of the controller. 

If it is intended to use the RS422 as an RS485 interface, Pin 21/Pin 23 and Pin 22/Pin 
 must be bridged externally.  

Pin 19-23, 20-24, 21-25, 22-26  are already connected inside. 

In most cases, internal EMC measures allow the installation of termination resistors at 
the beginning and the end of the bus line to be dispensed with. 
Depending on local conditions, there might occasionally be impairments of data transfer. 

to other POLARIS Panel PCs or 
POLARIS Control 

if final device 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 58 of 927



User Manual   
POLARIS Panel PCs 12.1" / 10.4" / 5.7" 
Version 2.00  Page 25 of 40 
 

 
 

E_BMS783_POLARIS_PanelPC_REV2.doc  •  User Manual for POLARIS Panel PCs 12.1" / 10.4" / 5.7"    •   Revision 2 / Status: January 3rd, 2006   •   Technical data subject to change 

 

6.3 PROFIBUS-DP interface 

Connection of a controller via a PROFIBUS-DP interface of the POLARIS Panel PC. 
 

PROFIBUS-DP module 

Terminal compartment of the POLARIS Panel PC Controller 

PE

Data In

Data Out
A

A

B

B

 

See the interface description from the controller manufacturer for the relevant pin assignment of the controller. 

Pins 26-24-22, 25-23-21 are already connected inside. 

 

 

to other PROFIBUS participants 

if final device is in bus 
(termination) 
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6.4 Supply module for BCS 302ex 

Terminal connection diagram for hand-held scanner BCS 302ex to supply module via a connector/adapter. 
 

Panel PC 
Terminal no. 

Description Adapter  / connector 
PIN 

Description BCS 302ex  
PIN 

Description

2 
1 
3 

TxD 
+UB 
GND 

PIN 3 
PIN 1 
PIN 2 

TxD / RxD 
Ucc / +UB 

GND 

PIN 3 
PIN 1 
PIN 2 

TxD / RxD
Ucc 
GND 
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7. Installation additional components 

 

 

If you use another USB stick  than the BARTEC Ex i USB memory stick, 
the USB interface can be destroyed. 

 

7.1 Connection of BARTEC USB Ex i memory stick 

Preconditions: BARTEC USB Ex i memory stick (it is not allowed to apply any other USB stick!) 

 Connect BARTEC USB Ex i memory stick to the intrinsically safe socket 
 for the USB Ex i memory stick during operation. 
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8. Configuration of the POLARIS Panel PCs 

8.1 Configuration / Setup 

8.1.1 POLARIS Panel PC 

When the power is switched on the POLARIS Panel PC shows the following SETUP menu for 5 seconds. 

 

 

 Setup POLARIS xxxx V1.0

>Wait of Download over COM     < 
 Copy data from USB-Stick
 Choose language 
 Change password 
 Set time and date 
 Set Slave number for download 

 [  1]                          12:00:00 

 

 

 

 

 

SETUP is used for the basic configuration of the Panel PC. For example, it enables you to download your own programs. 

Select a menu item using “ ””„ ” and confirm with ”Enter”. 

 To what extent settings can be made during normal operation will depend on the installed 
software. The settings possible in this SETUP are mostly very similar. See the relevant manuals 
and operating instructions for help. 

 

Version number 12.1" or 10.4"  or 5.7" 

Station number for the 
download Time 
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8.1.2 Menu item >  Wait of Download over COM         < 

 Only possible with the RS422 interface variant 

 Data transfer is used for transfer of customer-specific software to POLARIS Panel PC. The 
customer-specific software can be transferred by means of a separately obtainable tool 
package via the serial interface from an IBM compatible PC to POLARIS Panel PC. 

 Press ”ENTER“ to select this menu item. 

 Enter your password to start downloading. 

 Press ”ESC“ to quit when you have finished. 

 
8.1.3 Menu item >  Copy data from USB-Stick          < 

 Data transfer is used for transfer of customer-specific software to POLARIS Panel PC. The 
customer-specific software is drafted in BMS Graf pro and transferred to the terminal using 
the USB stick. 

 Press ”ENTER“ to select this menu item. 

 Enter the password 

 Insert the USB stick (bearing the project in folder BGXP2005). 

 Transfer from the USB stick to POLARIS Control starts when the "Enter" key is pressed. 

 

8.1.4 Menu item >  Choose language                   < 

 Press ”ENTER“ to select this menu item. 

 All available languages are displayed. 

 Use the "Enter" key to select the language you require. 
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8.1.5 Menu item >  Change password                   < 

 Press ”ENTER“ to select this menu item. 

 Having first entered the current password, you can alter it at will. 

 Confirming your changes will return you to the SETUP menu. 

 

8.1.6 Menu item >  Set time and date                 < 

 Press ”ENTER“ to select this menu item. 

 Enter the password and then use the cursor keys to change the time and date. 

 Press ”ENTER“ to confirm your new time and date. 

 

8.1.7 Menu item >  Set Slave number for download     < 

 Press ”ENTER“ to select this menu item. 

 Having entered the password, you can enter a new station number using the numerical 
keypad. 

 The substation number is used to clearly identify the POLARIS Panel PC when 
downloading programs and projects via RS422 interface. 

 Press ”ENTER“ to save the new number to memory. 
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9. Accessories 
Note: Not included in the scope of the delivery 

Enclosure „Standard“ for floor mounting 12.1" 07-56D7-9711/9002 

 10.4" 07-56D7-9611/9002 

 5.7" 07-56D7-9011/9002 

Enclosure „Standard“ for wall mounting 12.1" 07-56D7-9711/9001 

 10.4" 07-56D7-9611/9001 

 5.7" 07-56D7-9011/9001 

Reinforcement frame 12.1" 05-0205-0007 

 10.4" 05-0205-0008 

 5.7" 05-0205-0006 

Program software BMS Graf Pro German 17-28TF-0071/0100 

 English 17-28TF-0071/0200 

 French 17-28TF-0071/0300 

Upgrade for BMS Graf Pro German 17-28TF-0071/0101 

 English 17-28TF-0071/0201 

 French 17-28TF-0071/0301 

User manual German 03-0390-0020 

(1 exemplar included in scope of the delivery) English 03-0390-0021 

 French 03-0390-0022 

USB stick 17-71VZ-5000 

Converter box  MPI RS422 17-28TZ-0007 

Hand-held scanner BCS 302ex with integrated decoder 17-21BA-002. 

Mounting clamps (1 set included in scope of the delivery) 05-0091-0112 

Packaging  
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Copyright ©  2005 Bently Nevada, LLC 

All Rights Reserved. 
 

The information contained in this document is subject to change without notice 
 
 
 
 
 
 
 
The following are trademarks of Bently Nevada, LLC in the United States and other 
countries:  
 

ACM™, Actionable Information®, Actionable Information to the 
Right People at the Right Time®, ADRE , Asset Condition 
Management™, Asset Condition Monitoring™, Bently ALIGN™, 
Bently BALANCE®, Bently DOCUVIEW™, Bently LUBE™, 
Bently PERFORMANCE™, Bently Nevada , CableLoc™, 
ClickLoc™, Data Manager , Decision SupportSM, DemoNet™, 
Dynamic Data Manager , Engineer Assist™, FieldMonitor™, 
flexiTIM™, FluidLoc , Helping You Protect and Manage All Your 
Machinery , HydroScan , HydroView™,  Key , 
Keyphasor , Machine Condition Manager™ 2000, 
MachineLibrary™, Machine Manager™, MicroPROX , Move 
Data, Not People , Move Information, Not Data™, NSv™, Prime 
Spike™, PROXPAC , Proximitor , REBAM , RuleDesk™, SE™, 
Seismoprobe , Smart Monitor , Snapshot™, System 1™, 
System Extender™, TDXnet™, TDIXconnX™, TipLoc™, 
TorXimitor , Transient Data Manager , Trendmaster , 
TrimLoc™, Velomitor . 
 
Bently Nevada’s orbit logo and other logos associated with the 
trademarks in bold above, are also all trademarks or registered 
trademarks of Bently Nevada in the United States and other 
countries  

 
 
The following ways of contacting Bently Nevada are provided for those times when you 
cannot contact your local Bently Nevada representative: 
 

Mailing Address 1631 Bently Parkway South 
Minden, NV  89423 
USA 

Telephone 1 775 782 3611 
1 800 227 5514  

Fax 1 775 215 2873 
Internet www.bently.com 
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Additional Information 
 

Notice: 
This document does not contain information required to operate and maintain the 
1900/65A.  Refer to the Following manuals for other required information. 
 
1900/65A Datasheet (173401-01) 

Description 
Features 
Specifications 
Ordering Options 
Approvals 
Accessories 

 
1900/65A Manual (173400-01) 

System Description 
Receiving and Handling Instructions 
Installation 
Configuration 
Maintenance 
Troubleshooting 

 
 
1900/65A Hazardous Area Approvals 

Throughout this document where Division 2, Division 1, Zone 1, and Zone 0 are used 
the following agency approvals exist: 

 
North American:  

 

Ex/AEx nA [L] IIC 
Class 1 Div. 2 Groups A,B,C,D 
T4 @-20°C  Ta  70°C 
Vn = 18 to 36 Vdc @ Imax = 1A 
per drawing 173089 

European:  

 

II 3G Ex nA [nL] IIC T4 
@-20°C  Ta  70°C 
Sira 06 ATEX 4053X 
IECEx SIR 06.0012X 
per drawing 173089 

 
 
 
 

Notice: 
No changes to this document without authorization from approvals agencies. 
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1. Connection Overview 

1.1 Power and Signal Output Connections 
Safe or Division 2 / Zone 2 Area 

 

Figure 1.1 

1. To minimize ground loop problems, connect earth ground and system common only at 
the 1900/65A or other single point ground.  For I.S. installations using external barriers, 
disconnect single point earth system connection by removing the jumper located inside 
the 1900/65A monitor under the protective cap. For intrinsically safe (I.S.) external 
barrier installations, system common to barrier I.S. ground impedance must not exceed 
1 . 

 

1 

2

4 

Communications Port

Transducer Buffered Outputs

4-20 mA Outputs 

Ethernet 

Reset

Inhibit / Trip Multiply 2

24Vdc Power Input 
Relays 1-3
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2. Wire gauge and type selected per local code requirements.  Power terminals can accept 

12AWG maximum. 
Power Input requirements:  18-36 Vdc, 1.0A Maximum 
Must follow Division 2 / Zone 2 wiring methods. 

3. Install the 1900/65A only in a housing that is acceptable with the local authority having 
jurisdiction for Division 2 / Zone 2 installations.  See the appendix for more housing 
requirements. 

4. Do not connect or disconnect the buffered outputs except when de-energized or area is 
known to be non-hazardous. 
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1.2 Transducer Connection 
Safe or Division 2 / Zone 2 Area 

 

Figure 1.2 

1. Electrostatic Hazard:  Wipe with a damp cloth only. 

2. Non-Incendive (limited energy) wiring between 1900/65A monitor and transducers.  See 
table 5.1 in the appendix for channel parameters. 

3. Temperature channels may be connected to unapproved thermocouples or RTDs 
located in a Class I Division 2 Groups A,B,C,D and Zone 2 IIC,IIB,IIA areas. 

4. Temperature channel wiring recommendations: 

1900/65A to Thermocouple - Thermocouple extension cable must be of the same 
type as thermocouple.  Recommended positive (RP) and negative (RN) extension 
wire gauge for proper operation.  See table 1.1.  Note that signal terminals on 
1900/65A monitor will accept a 16AWG maximum conductor. 

1 

2

2 3 4 

5 
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Transducer

Transducer
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Vibration 
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AWG for Cable Length ft [m] Color Code 
Thermocouple 

100 [31] 500 [152] 1000 [305] RP RN 

Type J 22 14 12 White Red 

Type K 20 12 10 Yellow Red 

Type E 24 16 14 Purple Red 

Type T 20 12 10 Blue Red 

Table 1.1:  Thermocouple Connections 

 

 

1900/65A to RTD – Use twisted shielded pair or triad with stranded conductors and 
insulating sheath.  Wire gauge is shown in table 1.2. 

 

AWG for Cable Length ft [m] 
RTD Type 

100 [31] 500 [152] 1000 [305] 

Pt, Ni 28 26 22 

Cu 26 18 16 

Table 1.2:  RTD Connections 
5. Vibration channel wiring recommendations: 

1900/65A to standard Bently Nevada vibration transducer – Use 16 to 22 AWG 
twisted shielded pair or triad with stranded conductors and insulating sheath.  Cable 
length is not to exceed 1000ft [305m]. 

For non-standard transducers, consult systems integrator or field applications 
engineer. 
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1.3 Transducer Connection with Barriers 
Safe or Division 2 / Zone 2 Area                      Division 1 / Zone 0 or 1 Area 

 

Figure 1.3 

1. Electrostatic Hazard:  Wipe with a damp cloth only. 

2. Connect shields to I.S. earth at barrier ground.  Continuity between the shield of the field 
wiring from the hazardous area and the I.S. earth should be verified. 

3. External barriers installed in a safe area must be approved. 

4. Refer to table 5.2 in the appendix for external barrier parameters. 

5. Wiring recommendations:  1900/65A to barrier and barrier to standard Bently Nevada 
transducer – use 16 to 22 AWG twisted shielded pair or triad with stranded conductors 
and insulating sheath.  Cable length is not to exceed 1000 ft [305m]. 

6. Each channel is a separate I.S. circuit and must be wired separately from other 
channels.  Use a separate screened cable for each channel or a cable containing wiring 
for many channels with each cable separated from other channel wiring by an earthed 
screen. 

7. Temperature channels may be connected to unapproved thermocouples or RTDs 
located in a Class I Division 1 Groups A,B,C,D;  Class II Division 1 Groups E,F,G; and 
Class III Division 1 areas when connected through the safety barriers recommended in 
table 5.2 or equivalent.  For Division 1 / Zone 0 or Zone 1, non-grounded thermocouples 
or RTDs are required. 
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8. Separate all I.S. wiring from non-I.S. wiring by a minimum of 2 in [50 mm].  When 
installing systems over one another, take care to ensure separation of I.S. and non-I.S. 
wiring. 
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1.4 Transducer Connection with Galvanic Isolators 
Safe or Division 2 / Zone 2 Area                      Division 1 / Zone 0 or 1 Area 

 

Figure 1.4 

1. Electrostatic Hazard:  Wipe with a damp cloth only. 

2. Connect shields for incoming field cables to earth at the galvanic isolator rail or at the 
entry into the 1900/65A monitors weatherproof enclosure.  Connect shields for the wiring 
between the 1900/65A monitor and the galvanic isolators to earth at the 1900/65A 
monitor and the single point ground jumper as shown in figure 1.1 should be installed. 

3. Galvanic isolators installed in a safe area must be approved. 

4. Refer to table 5.3 in the appendix for galvanic isolator parameters. 

5. Wiring recommendations:  1900/65A to galvanic isolator and galvanic isolator to 
standard Bently Nevada transducer – use 16 to 22 AWG twisted shielded pair or triad 
with stranded conductors and insulating sheath.  Cable length is not to exceed 1000 ft 
[305m]. 

6. Each channel is a separate I.S. circuit and must be wired separately from other 
channels.  Use a separate screened cable for each channel or a cable containing wiring 
for many channels, with each cable separated from other channel wiring by an earthed 
screen. 
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7. Temperature channels may be connected to unapproved thermocouples or RTDs 
located in a Class I Division 1 Groups A,B,C,D;  Class II Division 1 Groups E,F,G; and 
Class III Division 1 areas when connected through the galvanic isolators recommended 
in table 5.3 or equivalent.  For Division 1 / Zone 0 or 1 areas, non-grounded 
thermocouples or RTDs must be used. 

8. Separate all I.S. wiring from non-I.S. wiring by a minimum of 2 in [50 mm].  When 
installing systems over one another, take care to ensure separation of I.S. and non-I.S. 
wiring. 
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2. Non-Incendive Field Wiring Details 

2.1 Vibration Channel Connections 
Safe or Division 2 / Zone 2 Area 

 

 

 

Figure 2.1 

1. Connect shields to earth at 1900/65A end only. 

2. Components are shown for single channel only (i.e., one transducer to one monitor 
channel).  Connect other channels similarly. 

3. Use non-Incendive wiring between 1900/65A monitor and transducers. 

4. Wiring is shown cut away for clarity. 

5. Refer to table 5.1 in the appendix for non-incendive parameters. 

6. Refer to specific transducer datasheet for maximum cable length. 

1Signal Monitor Transducer Side View

Non-Incendive 
Device(s)

Non-Incendive 
2 Wire Device(s)

2
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1 2
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2.2 Temperature Channel Connections 
Safe or Division 2 / Zone 2 Area 

 

 

Figure 2.2 

1. Connect shields to earth at 1900/65A end only. 

2. Components are shown for single channel only (i.e., one transducer to one monitor 
channel).  Connect other channels similarly. 

3. Use non-Incendive wiring between 1900/65A monitor and transducers. 

4. Wiring is shown cut away for clarity. 

5. Refer to table 5.1 in the appendix for non-incendive parameters. 

6. Temperature channels may be connected to unapproved thermocouples or RTDs 
located in a Class I Division 2 Groups A,B,C,D and Zone 2 IIC, IIB, IIA areas. 
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3. I.S. Field Wiring Details (Safety Barriers) 

3.1 Vibration Channel Connections 
Safe or Division 2 / Zone 2 Area                                              Division 1 / Zone 0 

or Zone1 Area 

 

Figure 3.1 

1. Components are shown for single channel only (i.e., one transducer to one monitor 
channel).  Connect other channels similarly. 

2. Use non-Incendive wiring between 1900/65A monitor and barriers. 

3. Join cable shields to terminate at the barrier ground as shown.  Use insulated shields.  
Verify continuity between the shield of the field wiring from the hazardous area and the 
I.S. earth.  See note 1 in section 1.1. 

4. Independent connection to system earth. 

5. Wiring is shown cut away for clarity. 

6. Refer to table 5.2 in the appendix for external barrier parameters. 

 

Signal Monitor Transducer Side View 

1

1

I.S. 2 Wire 
Device(s)

I.S. 3 Wire 
Device(s)

2

3
3 4

5 

6

2

3
3 

4

5 

6

MTL 796-
Barrier 

MTL 728-
Barrier 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 89 of 927



1900/65A Field Wiring Diagrams 

16 

3.2 Temperature Channel Connections 
Safe or Division 2 / Zone 2 Area                                              Division 1 / Zone 0 

or Zone1 Area 

 
Figure 3.2 

1. Components are shown for single channel only, (i.e., one transducer to one monitor 
channel).  Connect other channels similarly. 

2. Use non-incendive wiring between 1900/65A monitor and barriers. 

3. Join cable shields to terminate at the barrier ground as shown.  Use insulated shields.  
Verify continuity between the shield of the field wiring from the hazardous area and the 
I.S. earth.  See note 1 in section 1.1. 

4. Independent connection to system earth. 

5. Wiring is shown cut away for clarity. 

6. Refer to table 5.2 in the appendix for external barrier parameters. 

7. Bently Nevada does not supply thermocouples and 3-wire RTDs.  Temperature 
channels may be connected to unapproved thermocouples or RTDs located in a Class I 
Division 1 Groups A,B,C,D;  Class II Division 1 Groups E,F,G; and Class III Division 1 
areas when connected through the external barriers recommended in table 5.2 or 
equivalent.  For Division 1 / Zone 0 or 1 areas, use non-grounded thermocouples or 
RTDs. 
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4. I.S. Field Wiring Details (Galvanic Isolators) 

4.1 Vibration Channel Connections 
Safe or Division 2 / Zone 2 Area                                                  Division 1 / Zone 0 

or Zone1 Area 

+

+

+

 
 

Figure 4.1 
1. Components are shown for single channel only (i.e., one transducer to one monitor 

channel).  Connect remaining channels similarly. 

2. Galvanic isolators require external 24Vdc power. 

3. Use non-incendive wiring between 1900/65A monitor and galvanic isolators.  Connect 
cable shields for this wiring to earth at the 1900/65A monitor.  Use insulated shields. 

4. Connection to system earth. 

5. Wiring is shown cut away for clarity. 

6. Refer to table 5.3 in the appendix for galvanic isolator parameters. 

7. Install jumper between terminals 2 and 3. 

Signal Monitor Transducer Side View 
1 2

3

4 

5

6

MTL 5031

P+F KFD2-VR4-Ex1.26 

1

2

3

4 

5

6

I.S. 2 Wire 
Device(s)

I.S. 3 Wire 
Device(s)

7 

I.S. 3 Wire 
Device(s)

P+F KFD2-VR4-Ex1.26 

4 

5

6
3

1

2
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4.2 Temperature Channel Connections 
Safe or Division 2 / Zone 2 Area                                              Division 1 / Zone 0 

or Zone1 Area 

+

+

+

+

 

Figure 4.2 

1. Components are shown for single channel only (i.e., one transducer to one monitor 
channel).  Connect remaining channels similarly. 

2. Galvanic isolators require external 24Vdc power. 

3. Use non-incendive wiring between 1900/65A monitor and galvanic isolators.  Connect 
cable shields for this wiring to earth at the 1900/65A monitor.  Use insulated shields. 

4. Connection to system earth. 

5. Wiring is shown cut away for clarity. 

6. Refer to table 5.3 in the appendix for galvanic isolator parameters. 

7. Bently Nevada soes not supply thermocouples and 3-wire RTDs.  Temperature channels 
may be connected to unapproved thermocouples or RTDs located in a Class I Division 1 
Groups A,B,C,D;  Class II Division 1 Groups E,F,G; and Class III Division 1 areas when 
connected through the galvanic isolators recommended in table 5.3 or equivalent.  For 
Division 1 / Zone 0 or 1 areas, non-grounded thermocouples or RTDs must be used. 

8. Install jumpers between terminals 1 and 3 and terminals 2 and 5. 

 

Signal Monitor Transducer Side View 

1 2

3 4 

5

6

MTL 5081

7

1
2

3

5
7

P+F KFD2-VR-Ex1.50M

1
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2

3

3

2
MTL 5082

4 

4 

4 

5

5

6

6

6

7

7
P+F KFD2-RR-Ex1

8 
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5. Appendix 
Typical Housing 

(Bently Nevada P/N 168944 Shown) 
 

 

Figure 5.1 

1. Install the 1900/65A monitoring system in a suitable enclosure with an IP54 / Type 4 
rating for all outdoor and Division 2 / Zone 2 installations. 

2. Install conduit above this height to avoid internal mounting hardware.  Never install 
conduit through the top of the housing. 

Front View Right Side View 

Bottom View

Window Area

2

2 

8.4 (0.33) DIA.
Mounting Hole
4 Places 
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SERIE MTL7700 
DIN-Schienen montierte

Ex i-Sicherheitsbarrieren
 

 

 
 
 1- oder 2-kanalige Barrieren in 

derselben kompakten Bauweise 

 Elektronischer Schutz verhindert 
Durchbrennen von Sicherungen 

 Alle Modelle kurzschlusssicher 
 

 
 
 Markierungsstreifen und Erd-

schiene für Kabelschirm 

 Bescheinigt nach weltweit 
gültigen Normen 

 
Die Sicherheitsbarrieren mit Shunt-Diode der 
Serie MTL7700 sind ein- oder zweikanalige Geräte, 
die ein elektrisches Signal weiterleiten, aber die 
Energieübertragung auf einen Wert begrenzen, bei 
dem eine explosionsfähige Atmosphäre nicht ent-
zündet werden kann. Mit den Signalleitungen einer 
Prozessanlage in Serie geschaltet, schützen sie die 
im Ex-Bereich installierten Kabel und Leitungen 
sowie elektrischen Geräte gegen im sicheren Be-
reich auftretende Fehler und ermöglichen die einfa-
che, kostengünstige und eigensichere Ausführung 
der verschiedensten Mess- und Steuervorgänge. Im 
Ex-Bereich können herkömmliche Verdrahtung und 
oft auch normale Messwertaufnehmer eingesetzt 
und ohne besondere Sicherheitsvorkehrungen 
gewartet und geeicht werden. In sicheren Bereichen 
installierte Geräte erfordern keine Bescheinigung 
und können nach Bedarf geändert oder erweitert 
werden. 

 
Ein wesentliches Merkmal der Serie MTL7700 ist, 
die bei der Montage automatisch erfolgte Erdung 
über die DIN-Schiene. Der Erdanschluss befindet 
sich unten am Gerät, was eine einfache Installation 
und Demontage ermöglicht. Die Form der Barriere 
ist auf eine unkomplizierte Verdrahtung ausgelegt, 
während der Platzbedarf (12,6 mm) sowohl der ein- 
als auch der zweikanaligen Module die Planung 
bzw. Änderung von Installationen jeder Grösse 
vereinfacht. Die Klemmen der Barriere gestatten 
direkten Anschluss der Feldverdrahtung, sodass 
eine zweite Klemmebene unnötig ist. Die Verdrah-
tung wird durch die aufsteckbaren Klemmen verein-
facht. Interne Spannungsregler in einigen Modellen 
ermöglichen deren Einsatz einer ungeregelten 
Stromversorgung. 

 

 
Zu den Anwendungen dieser Barrieren zählen der 
Schutz von Installationen mit ‘einfachen’, nicht 
bescheinigten Geräten wie Thermoelementen, 
Schaltern und Widerstandssensoren oder getrennt 
bescheinigten ‘energiespeichernden’ oder ‘span-
nungserzeugenden’ Betriebsmitteln wie Ws-
Fühlern, Messumformern und I/P Wandlern für das 
Umwandeln von Strom in pneumatische Signale. 
Alle ‘einfachen’ Geräte können in Bereichen mit 
kontinuierlicher Explosionsgefahr eingesetzt wer-
den: die ‘energiespeichernden Betriebsmittel’ sind 
für den Einsatz in bestimmten ‘Zonen’ oder ‘Divisi-
onen’ bescheinigt. Die Barrieren der Serie 
MTL7700 bieten Schutz in allen normalen explosi-
ven Atmosphären, einschliesslich aller Gemische 
von entflammbaren Gasen, Dämpfen, Stäuben, 
Fasern und Schwebestoffen mit Luft. 

 
Das Lieferprogramm ist so angelegt, dass es den 
meisten Benutzeranforderungen entspricht, ohne 
eine verwirrende Vielzahl von Ausführungen zu 
bieten. Es gibt sieben Schlüsselbarrieren die, die 
meisten Anwendungen abdecken. Diese Schlüssel-
barrieren werden weltweit auf Lager geführt und 
sind sofort von einer MTL Vertriebsstelle lieferbar, 
wodurch die Anwender ihre eigene Lagerhaltung 
reduzieren können und die Auswahl und der Einsatz 
der Barrieren noch einfacher wird.  
 
Für Anwendungen bei höherer 
elektrischer Leistung nutzen die Barrieren der 
Serie MTL7700P Änderungen in der Auslegung der 
zutreffenden Normen.  
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M TL V mA

7706+ 28 300 93 M essumformer 35 50
7707+ 28 300 93 Schalt er – 35 50

28 diode 35 50
7707P+ 28 164 171 Messumformer, Schalter, 35 50

28 diode – Magnetventile IIB 35 50

7710+ 10 50 200 6V dc & 4V ac Systeme 75 6.0 7.0 50
7715+ 15 100 150 12V Systeme 119 12.0 13.1 100
7715P+ 15 50 291 12V dc Systeme 64 12.6 13.7 100
7722+ 22 150 147 18V dc Systeme 174 19.6 20.2 50
7728+ 28 300 93 M agnet vent i le 333 25.9 26.5 50
7728- 28 300 93 Messumformer 333 25.9 50
7728ac 28 300 93 333 25.0 25.9 50
7728P+ 28 234 119 Magnetventile 252 24.9 25.9 100
7729P+ 28 164 170 Magnetventile IIB 184 24.9 25.9 100

M essumformer
774X 10 — 19 Schalt er — — 30/35 50

Alarme, LED's

7755ac 3 10 300
2 oder 3- Leit er
       Pt  100

19.0 (1) 3.4 250
3 10 300 19.0 (1) 3.4 250

7756ac 3 10 300 19.0 (0.7) 2.7 250
3 10 300 19.0 (0.7) 2.7 250
3 10 300 19.0 (0.7) 2.7 250

7758+/- 7.5 10 750 Gas Sensoren 17 6.0 7.3 200
7.5 10 750 17 6.0 7.3 200

7761ac 9 90 100 107 6.0 7.0 100
9 90 100 107 6.0 7.0 100

7761Pac 9 350 26 Dehnungsmessbrücken 378 6.8 7.5 50
9 350 26 378 6.8 7.5 50

7764+/ac 12 1k 12 1050 10.0 10.9 50
12 1k 12 1050 10.0 10.6

7766ac 12 150 80 174 10.0 10.6 50
12 150 80 174 10.0 10.6 50

7766Pac 12 75 157 92 9.6 10.5 100
12 75 157 92 9.6 10.5 100

7767+ 15 100 150 12V DC Systeme 119 12.0 13.1 100
15 100 150 119 12.0 13.1 100

7779+ 28 300 93 Controller Ausgänge benötigt separate 333 25.9 26.5 50
28 300 93 Kanäle in IIC 333 25.9 26.5 50

7796+ 26 300 87 333 23.9 24.5 50
20 390 51 428 18.3 18.9 50

7796- 26 300 87 Schwingungsmesser 333 23.9 24.5 50
20 390 51 428 18.3 18.9 50

7760ac 10 50 200

Akt ive AC / Dc Syst eme

75 6.0 6.7 50
10 50 200

T hermoelement e

75 6.0 6.7 50
7765ac 15 100 150 124 12.0 12.5 50

15 100 150 124 12.0 12.5 50
7778ac 28 600 47 651 24.0 25.4 50

28 600 47 651 24.0 25.4 50

7789+ 28 300 93 a Schalter Eingänge / 651 26.6 27.2 50
Signal-Rückführung 651 26.6 27.2 50

28 diode — 0.9V+26 26.6 27.2 50
28 diode — 0.9V+26 26.6 27.2 50

7787+/- 28 300 93 M essumformer 333 26.6 27.2 50
28 diode — Cont roller  Ausgänge

           Schalt er
0.9V+26 26.6 27.2 50

7787P+ 28 234 119 253 26.4 27.2 80
28 diode — 0.9V+21 26.4 27.2 80

7788+ 28 300 93 333 25.9 26.5 50
10 50 200 75 6.0 7.0 50

7788R+ 28 300 93 Messumformer 333 25.9 26.5 50
10 50 200 75 6.0 7.0 50

V+      –    ac mAV

1 2 3 5 6

1

2

3

4

1

2

3

4

57

13

24

13

24

13

24

13

24

7

68

5

13

24

a Die Klemmen 3 und 7 sind miteinander verbunden.
*Alle Diagramme zeigen positive Versionen. Für negative Versionen müssen die Diagramme invertiert werden. Für ac-Versionen sind zusätzliche Dioden erforderlich.

siehe wie funktioniert es
      „ Funktionsweise“

und 

siehe aktive elektronische
Sicherheits-Barrieren

siehe externe
Tabelle

13

24

M odell
N r.

Sicherheit sbeschreibung Verfügbare Grundschalt ung

Ex-Bereich             Bereich

Sicher-
 ung

  U e bei
10(1) A

M ax.
Längsw ider -

st and

Anwendungen Umax

Polar it ät en

Schlüsselbarrieren sind blau gedruckt.
Für Verweise 1 bis 7 siehe ‘Terminologie’ (Seite 3)

T ECHNISCHE DAT EN

Sicherer

4

3- Leit er  Pt  100

Dehnungsmessbrücken

Dehnungsmessbrücken

Dehnungsmessbrücken

Schwingungsmesser

12V DC Systeme

Controller Ausgänge

aktive elektronische
Sicherheits-Barrieren

26.5

50
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__________________________
ALLGEMEINE DATEN 
__________________________
 
FUNKTIONSWEISE 
Alle Barrieren der Serie MTL7700 beruhen auf demselben einfa-
chen Prinzip. Jeder Kanal enthält zwei Stufen von impulsgeprüf-
ten Zener oder Durchlassdioden und einen nichtstöranfälligen 
Ausgangswiderstand. Im Fall einer elektrischen Störung im 
sicheren Bereich begrenzen die Dioden die Spannung, die in den 
Ex-Bereich gelangt, und der Widerstand begrenzt die Stromstär-
ke. Die Dioden sind mit einer Sicherung geschützt, und die zwei 
Stufen der Spannungsbegrenzung sorgen für eine gleichbleiben-
de Sicherheit, selbst wenn eine der Stufen ausfallen sollte. 
Schaltungen zur Ausgangsstrombegrenzung werden nicht einge-
setzt. Alle Modelle haben die ‘ia’-Bescheinigung für alle Zonen 
und ‘IIC’ für alle explosiven Atmosphären. 
 
TERMINOLOGIE 
1. Sicherheitsbeschreibung 
Die Sicherheitsbeschreibung einer Barriere, z.B. ’10 V, 50 , 200 
mA’, bezieht sich auf die Höchstspannung der Zener- oder 
Durchlassdiode beim Durchbrennen der eingebauten Sicherung, 
den geringsten Wert des internen Widerstands und den entspre-
chenden max. Kurzschlussstrom. Dies ist eine Angabe der max. 
Leistung die in den gefährdeten Bereich übertragen werden 
kann, und nicht die Arbeitsspannung oder der Längswiderstand. 
 
2. Polarität 
Barrieren können positiv (+), negativ (–) oder unpolarisiert (Ws) 
sein. Polarisierte Barrieren dienen nur für die Aufnahme und/oder 
zur Abgabe von Spannungen der angegebenen Polarität. Nicht 
polarisierte Barrieren unterstützen Spannungen beliebiger Polari-
tät auf jeder Seite.  
 
3. Längswiderstand 
Der Widerstand zwischen den beiden Enden eines Barrierenka-
nals bei 20 C, d.h. der zwei Widerstände und der Sicherung. 
Sind Dioden oder Transistoren vorhanden, wird dessen Span-
nungsabfall ebenfalls angegeben. 
 
4. Arbeitsspannung (Ue) 
Die grösste Spannung der entsprechenden Polarität, die zwi-
schen der Klemme zum sicheren Bereich einer ‘gewöhnlichen’ 
Barriere und der Erde bei 20 C für den angegebenen Leckstrom 
und bei offenem Ex- Bereich-Schaltkreis angelegt werden kann. 
 
5. Höchstspannung (Umax) 
Die grösste Dauerspannung der entsprechenden Polarität, die 
zwischen der Klemme für den sicheren Bereich an jeden Barrie-
renkanal und Erde bei 20 C ohne Durchbrennen der Sicherung 
angelegt werden kann. Für ‘gewöhnliche’ Barrieren wird dieser 
Wert für einen offenen Schaltkreis der Ex-Bereich-Klemmen 
angegeben. Wenn im gefährdeten Bereich Strom abgenommen 
wird, erfolgt bei diesen Barrieren eine Minderung der Höchst-
spannung. Die AC-Kanäle in ‘herkömmlichen’ Barrieren sowie 
fast alle Kanäle von Barrieren mit Spannungsregelung können 
auch Spannungen mit umgekehrter Polarität aufnehmen – siehe 
Schaltplan. 
 
6. Sicherungsnennwert 
Der grösste Strom, der kontinuierlich (d.h. 1000 Stunden lang bei 
35 C) durch die Sicherung fliessen kann. 
 
7. Sternpunktanschluss 
Bei Barrieren mit Sternpunktanschluss sind die beiden Kanäle so 
verknüpft, dass die zwischen ihnen bestehende Spannung die-
Arbeitsspannung Ue nicht überschreiten kann; dies ermöglicht 
höhere Kabelkapazität oder -induktivität. 
 

 
 
8. Maximale Spannung im sicheren Bereich (Um) 
Die maximale zulässige Spannung im sicheren Bereich (Um) 
für Barrieren der Serie MTL700 ist 250V AC/DC. 
 
ALLGEMEINE TECHNISCHE DATEN 
Umgebungstemperatur und Luftfeuchtigkeit 
 - 20 C bis + 60 C bei Dauerbetrieb 
 - 40 C bis + 80 C bei Lagerung 
 5…95 % relative Luftfeuchtigkeit 
 
Leckstrom 
Für ‘gewöhnliche’ Barrieren mit einer Arbeitsspannung von 5 
V und darüber, erniedrigt sich der Leckstrom um mindestens 
eine Dekade für jedes Volt, um das die angelegte Spannung 
unter der Arbeitsspannung liegt, aber nie mehr als zwei De-
kaden. Für das Modell MTL7755ac erniedrigt er sich um 
mindestens eine Dekade bei Reduktion der angelegten Span-
nung um 0.4 V. 
 
Anschlussklemmen 
Für Leitungsquerschnitte bis 4 mm². Die Klemmen für den Ex-
Bereich sind mit blauen Schildern gekennzeichnet. 
 
Gewicht 
ca. 140 g 
 
Übereinstimmung mit EMV 
EN 50 081-2/EN 50 082-2, allgemeine Emissions-
/Immunitäts-normen. 
Diese beziehen sich auf die entsprechenden IEC/CISPR-
Normen 
 
 
 

 

Abme ssungen (mm)

Z usammenfassung de r
MT L77 00  Schlüsse lba rrie ren

Anw endung Barriere
Widerstandsferngeber, Pt100
Thermelemente, AC-Sensoren

Messumformer, 2-Leiter, 4...20 mA

Controller Ausgänge, mit Erdung
Controller outputs, ohne Erdung

Schalter

Ventile, Alarme, LED's

7756ac
7760ac

7706+
7787+

7728+
7787+

7787+
7741/3

7728

T YPE
Analoge
Eingänge (low)

Analoge
Eingänge (high)

Analoge
Ausgänge

Digitale 
Eingänge

Digitale
Ausgänge

90

Ex-Bereich  sicherer
 Bereich

12.6

105

Installation und Zulassungen siehe
Seitenschild

Frontschild Farb-Codierung Frontschild
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__________________________
BARRIEREN FÜR 
UNGEREGELTE 
SPANNUNGSVERSORGUNG 
__________________________
 
BARRIEREN MIT INTERNER 
SPANNUNGSREGELUNG 
Vier Modelle in der Serie (7706+, 7707+ und 7708+) verfügen über 
einen integrierten Spannungsregler, was ihren Einsatz bei ungeregel-
ter Stromversorgung ermöglicht. In vielen Anwendungen, z.B. bei 
Sensoreingängen oder Reglerausgängen, ist nicht ausreichende 
Energie vorhanden, um ein Durchbrennen der Barrierensicherung zu 
verursachen; daher ist dieser zusätzliche Schutz in diesem Fall nicht 
notwendig. Ist die Barriere allerdings an ein Speisegerät angeschlos-
sen, z.B. zum Ansteuern von Messumformern, Schaltern, Magnet-
ventilen oder örtlichen Alarmgeräten, ermöglicht die Spannungsrege-
lung den Betrieb der Barrieren mit ungeregelter Gleichstromversor-
gung bis zu 35 V und bietet gleichzeitig Schutz gegen fehlerhafte 
Verdrahtung bei der Inbetriebnahme. 
 

 
 
ZUSÄTZLICHE TECHNISCHE DATEN 
(MTL7706+) 
Versorgungsspannung (UN) 
 20 bis 35 V DC, positiv zur Erde 
Ausgangsstrom 
 4 bis 20 mA 
Für Messumformer und Leitungen verfügbare Spannung 
(bei 20mA) 
 15 V min. bei 20 mA und 22 V Versorgung 
 15,5 V typisch bei 20 mA und 24 V Versorgung 
 Hinweis: Spannungen sind negativ zur Erde 
Bürde 
 250 5 % (kann grösser sein, wenn eine reduzierte 
 Messumformerspannung akzeptabel ist) 
Genauigkeit 

2 A unter allen Bedingungen 
Hilfsenergie 
 35 mA typisch bei 20 mA und 24 V Versorgung 
 40 mA typisch bei 20 mA und 35 V Versorgung 

 
MTL7706 +  für intelligente 4...20 mA 2-Leiter- 
Messumformer 
 
Die MTL7706+ ist eine 1-kanalige Sicherheitsbarriere mit Shunt- 
Diode mit integriertem Spannungsregler für die Ansteuerung eines im 
Ex- Bereich installierten 4...20 mA 2-Leiter-Messumformers. Sie wird 
mit einer positiven Spannung von 20 bis 35 V DC versorgt und liefert 
ein 4...20 mA Signal an eine geerdete Bürde im sicheren Bereich. Sie 
ist gegen Kurzschluss im Feld und im sicheren Bereich unempfindlich 
und äusserst genau. 
Die MTL7706+ überträgt von einem intelligenten Messumformer 
eingehende Kommunikationssignale bis zu 10 kHz, während ausge-
hende Signale aller üblicherweise auftretenden Frequenzen durchge-
lassen werden. 
Da die MTL7706+ keinen Rückführungskanal für die Ansteuerung der 
Bürde aufweist, steht der gesamte Ausgang des einen ’28 V’ Kanals 
zum Versorgen des Messumformers zur Verfügung, was eine hohe 
Ausgangsleistung ergibt. Dieser Kanal ist negativ polarisiert, und das 
Signal vom sicheren Bereich ist praktisch genau der Strom, der aus 
dem Ex-Bereich zurückkommt, wobei die neuartige Schaltung durch 
eine integrierte erdfreie Gleichstromversorgung gespeist wird, die 
wiederum von der externen Gleichstromquelle versorgt wird. Zur 
Vermeidung jeglicher Fehlerströme durch die Zener-Diode und um 
die verfügbare Ausgangsspannung bei 20 mA zu maximieren, weist 
die erdfreie Stromversorgung eine steigende Spannungs-
/Stromkennlinie auf. Diese Lösung ergibt sich aus der Überwachung 
des 4...20 mA Signals; einer Vorkehrung, die die Kommunikation bei 
allen Frequenzen in beide Richtungen ermöglicht. 
Eine separate Schaltung begrenzt den Strom zum Schutz der Siche-
rung im Fall eines Kurzschlusses im Ex-Bereich.Bei einer Versorgung 
mit 22 V liefert die Barriere mindestens 15 V bei 20 mA an den Me-
ssumformer und die Leitungen und verbraucht bei Normalbetrieb 
weniger als 40 mA. Hinweis: MTL7706+ löst MTL705+ ab, die in der 
wesentlichen Arbeitsweise ähnlich war, aber keine ausgehenden 
Kommunikationssignale unter ca. 1 kHz übertragen konnte. 
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Re gion UK UK USA Canada/USA Japan
(Authority) (BASEEFA) (BASEEFA) (FM) (CSA) (TIIS)

Systems

Standard EN 50014 EN 50039 3600, 3610 entity CAN/CSA E60079 See Certificates
EN 50020 3611, 3810 UL698, UL913, UL1604

IEC60079, C22.2

Approved for [EEx ia] IIC EEx ia IIC AIS/I,II,III/1/Entity Class 1, Div 2, Gps A,B, Ex (ia) IIC
[EEx ia] IIB ‡ EEx ia IIB ‡ ABCDEFG- SCI-942; C,D; Ex nA [iA] IIC T4 Ex (ia) IIB ‡

NI/I/2/ABCD/T4
[I/0] AEx[ia]IIC – Class 1, Zone 2, AEx nA
SCI-942 Entity; IIC T4
NI/1/2/IIC/T4 
Ta=60ºC except †
where Ta=65ºC

Model No. Cert ificate No.

MTL7706+ BAS01ATEX7217 Ex01E2219 3010737 1345550
MTL7707+ BAS01ATEX7217 Ex01E2219 3010737 1345550
MTL7707P+ BAS01ATEX7218‡ Ex01E2220‡ 3010737‡ 1345550
MTL7710+ BAS01ATEX7217 Ex01E2219 3010737 1345550 C16433
MTL7715+ BAS01ATEX7217 Ex01E2219 3010737 1345550 C16434
MTL7715P+ BAS01ATEX7217 Ex01E2219 3010737 1345550 C16611
MTL7722+ BAS01ATEX7217 Ex01E2219 3010737 1345550 C16435
MTL7728+/–/ac BAS01ATEX7217 Ex01E2219 3010737 1345550 C16397
MTL7728P+ BAS01ATEX7217 Ex01E2219 3010737 1345550 C16436
MTL7729P+ BAS01ATEX7218‡ Ex01E2220‡ 3010737‡ 1345550 C16612‡
MTL7741 BAS01ATEX7217 Ex01E2219 3010737 1345550 C16613
MTL7742 BAS01ATEX7217 Ex01E2219 3010737 1345550 C16614
MTL7743 BAS01ATEX7217 Ex01E2219 3010737 1345550 C16615
MTL7744 BAS01ATEX7217 Ex01E2219 3010737 1345550 C16616
MTL7745 BAS01ATEX7217 Ex01E2219 3010737 1345550 C16617
MTL7755ac BAS01ATEX7217 Ex01E2219 3010737† 1345550 C16450
MTL7756ac BAS01ATEX7217 Ex01E2219 3010737† 1345550 C16437
MTL7758+/– BAS01ATEX7217 Ex01E2219 3010737 1345550 C16618
MTL7760ac BAS01ATEX7217 Ex01E2219 3010737 1345550 C16619
MTL7761ac BAS01ATEX7217 Ex01E2219 3010737 1345550 C16438
MTL7761Pac BAS01ATEX7217 Ex01E2219 3010737 1345550
MTL7764+ BAS01ATEX7217 Ex01E2219 3010737 1345550 C16440
MTL7764ac BAS01ATEX7217 Ex01E2219 3010737 1345550 C16441
MTL7765ac BAS01ATEX7217 Ex01E2219 3010737 1345550 C16620
MTL7766ac BAS01ATEX7217 Ex01E2219 3010737 1345550 C16442
MTL7766Pac BAS01ATEX7217 Ex01E2219 3010737 1345550 C16443
MTL7767+ BAS01ATEX7217 Ex01E2219 3010737 1345550 C16444
MTL7778ac BAS01ATEX7217 Ex01E2219 3010737 1345550 C16621
MTL7779+ BAS01ATEX7217 Ex01E2219 3010737 1345550 C16445
MTL7787+ BAS01ATEX7217 Ex01E2219 3010737 1345550 C16447
MTL7787P+ BAS01ATEX7217 Ex01E2219 3010737 1345550 C16448
MTL7788+ BAS01ATEX7217 Ex01E2219 3010737 1345550 C16449
MTL7788R+ BAS01ATEX7217 Ex01E2219 3010737 1345550
MTL7789+ BAS01ATEX7217 Ex01E2219 3010737 1345550 C16622
MTL7796+ BAS01ATEX7217 Ex01E2219 3010737 1345550 C16446
MTL7796– BAS01ATEX7217 Ex01E2219 3010737 1345550
MTL7798 NI only

Note : For FM compliance, the MTL7700 Series barriers shall be installed in compliance with the enclosure, mounting, spacing and 
segregation requirements of the ultimate application.

‡Certified to CENELEC IIB/FM Grps C-G only.

Z e r t ifika te (für aktuelle Zertifikats-Informationen siehe w ww.MT L.de )
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ac1 /dc N ote 3 BASEEFA Group I I C M atched FM  (Grps A& B) M atched
ref. C L  2 L/R Pow er C L  2 L/R Pow er

M odel N o. ( F) (mH ) ( H / ) (W) ( F) (mH ) ( H / ) (W)
M T L7706 + a 0.083 3.05 (4.2) 56 0.65 0.083 4.2 56 0.65
M T L7707 + a1/a2/b     0.083 3.05 (4.2) 56 0.65 0.083 4.2 56 0.65
M T L7710 + a 3 0.91 74 0.50 3 0.91 74 0.50
M T L7715 + a 0.58 1.45 66 0.56 0.58 1.45 66 0.56
M T L7715P + a 0.580 0.33 28 1.09 0.580 0.33 28 1.09
M T L7722 + a 0.165 1.45 45 0.81 0.165 1.45 45 0.81
M T L7728 +/-/ac a 0.083 3.05 (4.2) 56 0.65 0.083 3.05 (4.2) 56 0.65
M T L7728P + a 0.083    1.82 (2.51) 44 0.83 0.083     1.82 (2.51) 44 0.83
M T L774X b3 2.86 96 742 — 2.86 96 742 0.039
M T L7755 ac a1/a2 100 0.46 145 0.225 100 0.46 145 0.225

b 100 0.13 69 0.45 40 0.13 69 0.45
c 40 0.41 73 0.45 40 0.13 69 0.45

M T L7756 ac a1/a2/a3      100 0.46 145 0.225 100 0.46 145 0.225
b1 100 0.13 69 0.45 40 0.13 69 0.45
b2 100 0.06 44 0.675 40 0.13 69 0.45
c1 40 0.41 73 0.45 40 0.13 69 0.45
c2 40 0.23 61 0.60 40 0.06 44 0.675

M T L7758 +/- a1/a2 11.1 0.07 26 1.40 11.1 0.07 26 1.4
b 11.1 0.02 10 2.8 8.8 0.02 10 2.8

M T L7760 ac a1/a2 3 0.91 74 0.5 3 0.91 74 0.5
b 3 0.20 27 1.00 3 0.20 35.6 1.00

M T L7761 ac a1/a2 4.9 3.72 163 0.225 4.9 3.72 163 0.225
b 4.9 0.91 62 0.45 0.31 0.91 62 0.45
c 0.31 3.72 81 0.45 0.31 0.91 62 0.45

M T L7761P ac a1/a2 4.9 56 613 0.058 4.9 56 613 0.058
b 4.9 14 236 0.115 0.31 14.0 236 0.115
c 0.31 56 306 0.115 0.31 14.0 236 0.115

M T L7764 + a1/a2 1.41 240 1000 0.036 1.41 240 1000 0.036
b 1.41 61 360 0.072 1.0 61 360 0.072

M T L7764 ac a1/a2 1.41 240 1000 0.036 1.41 240 1000 0.036
b 1.41 61 360 0.072 0.125 61 360 0.072
c 0.125 240 500 0.072 0.125 61 360 0.072

M T L7765 ac a1/a2 0.580 1.45 66 0.56 0.580 1.45 66 0.56
b 0.580 0.32 22 1.125 0.58 0.32 31.6 1.12

M T L7766 ac a1/a2 1.41 5.8 151 0.24 1.41 5.8 151 0.24
b 1.41 1.47 58 0.48 0.125 1.47 58 0.48
c 0.125 5.8 75 0.48 0.125 1.47 58 0.48

M T L7766P ac a1 1.41 1.47 78 0.471 1.41 1.47 78 0.471
b 1.41 0.34 29 0.942 0.125 0.34 29 0.942
c 0.125 1.15 39 0.942 0.125 0.34 29 0.942

M T L7767 + a1/a2 0.58 1.45 66 0.56 0.58 1.45 66 0.56
b 0.58 0.32 22 1.125 0.58 0.32 22 1.125

M T L7778 ac a1/a2 0.083 16 107 0.33 0.083 16 107 0.33
b 0.083 3.05 (4.2) 42 0.33 0.083 4.0 107 0.654

M T L7779 + a1/a2 0.083 3.05 (4.2) 56 0.65 0.083 3.05 (4.2) 56 0.65
b N OT  PERM I T T ED

M T L7787 +/- a1 0.083 3.05 (4.2) 56 0.65 0.083 3.05 (4.2) 56 0.65
a2 0.083 — — — 0.083 — — —
b 0.083 3.05 (4.2) 56 0.65 0.011 4.2 56 0.65

M T L7787P + a1 0.0831.82 (2.51) 44 0.835 0.0831.82 (2.51) 44 0.83
a2 0.083 — — — 0.083 — — —
b 0.0831.82 (2.51) 44 0.835 0.78 2.51 44 0.835

M T L7788 + a1 0.083 3.05 (4.2) 56 0.65 0.083 3.05 (4.2) 56 0.65
a2 3.0 0.91 74 0.5 3.0 0.91 74 0.5
b 0.083 0.33 25 0.92 0.083 0.33 25 0.92

M T L7788R + a1 0.083 3.05 (4.2) 56 0.65 0.083 3.05 (4.2) 56 0.65
a2 3.0 0.91 74 0.5 3.0 0.91 74 0.5
b 0.083 0.33 25 0.92 0.083 0.33 25 0.92

M T L7789 + C 0.083 16 106 0.33 0.083 16 106 0.33
M T L7796 +/- a1 0.1 4.91 64 0.56 0.1 4.91 64 0.56

a2 0.22 13 136 0.26 0.22 13 136 0.26
b 0.1 1.94 34 0.81 0.096 1.94 34 0.81

Notes: 1 ac indicates a non-polarised star connected barrier configuration.
2  When the external circuit contains no lumped inductance greater than 10 H, the cable inductance may be increased to the values within

parenthesis.

For further barrier channel configuration data, please refer to the relevant certificate.

MAXIMUM  CABLE PARAMET ERS

M odel N o. ac1 /dc N ote 3 BASEEFA GroupI I B M atched FM  (Grps C-G) M atched
Ref. C L L/R Pow er C L L/R Pow er

( F) (mH ) ( H / ) (W) ( F) (mH ) ( H / ) (W)
M T L7707P + a1 0.65 5.34 125 1.10 0.65 5.34 125 1.20

b 0.65 5.34 125 1.10 0.587 5.34 125 1.20
M T L7729P + a1 0.65 5.65 127 1.19 0.65 5.65 127 1.19
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M odule N o. Bussed  M T L7000 M T L7000  M T L7000 M T L700 M T L700 M T L700 T ypical
Pow er   Equivalent Original AT EX equivalent Original AT EX Applicat ion

Cer t if icate   Cer t if icate Cer t if icate   Cer t if icate 
N umber(s) N umber(s) N umber(s) N umber(s )

M T L7710+ No Half of Ex95C2261      BAS99ATEX7285      MTL710+ Ex832452 BAS01ATEX7202      4/6V
MTL7162+ Systems

M T L7715+ No N/A N/A N/A MTL715+ Ex832452 BAS01ATEX7202      12V Systems
M T L7715P+ No N/A N/A N/A MTL715P+ Ex92C2373BAS01ATEX720212V      Systems
M T L7722+ No MTL7122+ Ex95C2261      BAS99ATEX7285       MTL722+ Ex832452 BAS01ATEX7202      General Purpose
M T L7728+/- No MTL7028+/- Ex95C2261      BAS99ATEX7285       MTL728+/- Ex832452 BAS01ATEX7202      Analogue / Digital

MTL7128+/-
M T L7728ac No N/A N/A N/A MTL728ac Ex832452 BAS01ATEX7202      General Purpose
M T L7728P+ No MTL7128P+ Ex95C2261      BAS99ATEX7285       MTL728P+ Ex92C2373      BAS01ATEX7202       Analogue / Digital
M T L7755ac No MTL7055ac Ex95C2261      BAS99ATEX7285       MTL755ac Ex832452 BAS01ATEX7202       RTD, Grounded
M T L7756ac No MTL7056ac Ex95C2261      BAS99ATEX7285       N/A N/A N/A RTD, Grounded
M T L7758+/- No N/A N/A N/A MTL758 Ex83453 BAS01ATEX7217       Active sensors, 

Thermocouples
M T L7760ac No N/A N/A N/A MTL760ac Ex832452 BAS01ATEX7202       Active sensors,

Thermocouples
M T L7761ac No MTL7261ac Ex95C2261      BAS99ATEX7285       MTL761ac Ex832452 BAS01ATEX7202       Strain Gauges
M T L7761Pac No MTL7061Pac Ex95C2261      BAS99ATEX7285       MTL761Pac Ex92C2373      BAS01ATEX7202       Load cell

MTL7161Pac
M T L7764+ No MTL7164+ Ex95C2261      BAS99ATEX7285       MTL764+ Ex832452 BAS01ATEX7202       High resistance
M T L7764ac No MTL7264ac Ex95C2261      BAS99ATEX7285       MTL764ac Ex832452 BAS01ATEX7202       Strain / Level

Gauges
M T L7765ac No N/A N/A N/A MTL765ac Ex832452 BAS01ATEX7202       General Purpose
M T L7766ac No N/A N/A N/A MTL766ac Ex832452 BAS01ATEX7202       Strain Gauges
M T L7766Pac No MTL7066Pac Ex95C2261      BAS99ATEX7285       MTL766Pac Ex92C2373      BAS01ATEX7202       Strain Gauges

MTL7166Pac
M T L7767+ No MTL7167+ Ex95C2261      BAS99ATEX7285       MTL767+ Ex832452 BAS01ATEX7202       Dual MTL715
M T L7779+ No N/A N/A N/A MTL779+ Ex832452 BAS01ATEX7202       Dual MTL728
M T L7787+/- Yes MTL7087+ Ex95C2261      BAS99ATEX7285       MTL787S+ Ex832452 BAS01ATEX7202       Analogue / Digital

MTL7187+
M T L7787P+ Yes MTL7087P+ Ex95C2261      BAS99ATEX7285       MTL787SP+     Ex92C2373      BAS01ATEX7202       Analogue / Digital

MTL7187P+
M T L7788+ Yes N/A N/A N/A MTL788+ Ex832452 BAS01ATEX7202       Transmitters
M T L7788R+ Yes N/A N/A N/A MTL788R+ Ex832452 BAS01ATEX7202       1...5 V systems
M T L7796+/- No MTL7096- Ex95C2261      BAS99ATEX7285       MTL796+/- Ex832452 BAS01ATEX7202       Vibration sensors

MTL7196-

CORRELAT ION BET WEEN MT L7700  — M T L7000  — MT L700  BARRIERS (I IC)

Note 3 :The circuit configuration for the output parameters given
                in the table ‘Maximum Cable Parameters’ are as follows:-

a - Single channel barrier.
a1 - First channel of a dual/triple channel barrier.
a2 - Second channel of a dual/triple channel barrier.
a3 - Third channel of a dual/triple channel barrier.
b - Both channels of a dual channel barrier connected in 

parallel, with respect to earth.
b1 - Two channels of a triple channel barrier connected in 

parallel, with respect to earth.
b2 - Three channels of a triple channel barrier connected in 

parallel, with respect to earth.
b3 - Both channels of each switch input connected together
c - Both channels of a dual channel barrier interconnected, 

with no earth return.
c1 - Two channels of a triple channel barrier interconnected, 

with no earth return.
c2 - Three channels of a triple channel barrier interconnected, 

with no earth return. This assumes two of the channels are
in parallel.
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Zentrale und Vertrieb:

MTL Instruments GmbH
An der Gümpgesbrücke 17
41564 Kaarst
Tel:  02131 / 71893-0
Fax: 02131 / 71893-33
info@MTL.de
www.MTL.de

Unsere Vertriebsniederlassungen:

Key Account Süd und
Gebietsvertrieb Nord Gebietsvertrieb Rhein / Main 
HWFB Systemtechnik GmbH MTL Instruments GmbH
Sven Möller Dipl.-Ing. André Ammann
Im Hegen 11 An der Gümpgesbrücke 17
22113 Oststeinbek 41564 Kaarst
Tel:  040 / 7121052 Tel:  02131 / 71893-18
Fax: 040 / 7122072 Fax: 02131 / 71893-33
Sven.Moeller@MTL.de Andre.Ammann@MTL.de

Gebietsvertrieb Rhein/Ruhr Gebietsvertrieb Süd-West
MTL Instruments GmbH MTL Instruments GmbH
Hartmut Aschenbruck Bernd Aufleger
An der Gümpgesbrücke 17 An der Gümpgesbrücke 17
41564 Kaarst 41564 Kaarst
Tel:  02131 / 71893-14 Tel:  02131 / 71893-22
Fax: 02131 / 71893-33 Fax: 02131 / 71893-33
Hartmut.Aschenbruck@MTL.de Bernd.Aufleger@MTL.de

Gebietsvertrieb Ost Gebietsvertrieb Süd
Boewer Meßtechnik GmbH MTL Instruments GmbH
Joachim Rickauer Johannes B. Bachmaier
Karl-Marx-Strasse 5 An der Gümpgesbrücke 17
08451 Crimmitschau 41564 Kaarst
Tel:  03762 / 9598-0 Tel:  02131 / 71893-12
Fax: 03762 / 9598-20 Fax: 02131 / 71893-33
Boewer-Messtechnik@MTL.de Johannes.Bachmaier@MTL.de
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Revision NC, December 2005  

Specifications and Ordering Information 
1900/65 to Trendmaster® DSM Interface Kit 
 
 
 
 

 
 
 

 
Description 
This hardware kit provides the necessary parts to interface the outputs from the 1900/65 
general purpose equipment monitor to System 1™, Bently Nevada’s flagship optimization 
and diagnostic software, through a Trendmaster Dynamic Scanning Module (DSM) 
interface.  The buffered outputs from the 4 vibration channels on the 1900/65 can either 
be wired directly into the –24V transducer input card on the DSM or through rack 
buffered output transducer interface modules (TIMs) where a signal processing adapter 
(SPA) line would connect the TIMs to the DSM.   If temperature points are required, the 
4-20mA outputs from the 4 temperature channels on the 1900/65 can be wired directly to 
a process variable input card on the DSM or to process variable TIMs for a Trendmaster 
SPA line connection.  Either of these connection types from the 1900/65 to the 
Trendmaster DSM will provide the required interface to System 1™ for the 1900/65 data. 
 

Kit Contents 
Depending on the kit options that are ordered, the following hardware items are 
provided: 

Fiberglass NEMA type 4X / IEC 529 IP 66 housing with viewing window in 
cover.  A clear anodized aluminum mounting panel is included. 
Slotted DIN Rail for hardware mounting. 
Up to 4 Rack Buffered Output (Vibration) Transducer Interface Modules 
(TIMs). 
Up to 4 Process Variable (PV) TIMs for temperature points.  Includes a 24 
VDC power supply to provide loop power to the PV TIMs. 
IDC ribbon cable to connect TIMs. 
IDC termination hand tool. 
22 AWG twisted shielded pair to connect 1900/65 buffered outputs to TIMs 
and 22 AWG stranded conductors to connect 1900/65 4-20mA output to 
TIMs. 
Required fasteners to secure DIN rail to mounting panel and panel to the 
housing. 
Installation drawing (document number 172368) 

 
Note:  The 1900/65 and the Trendmaster DSM are not included in this kit.  These 
items must be ordered separately. 
Warning:  For hazardous area installations, the 1900/65 and DSM must be ordered 
with the approvals option.  Customer is responsible for following the hazardous area 
wiring methods and labeling the system during the installation.  
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Supported Transducer Interface Modules 
(TIMs) 
 

Part Number Description 

101281 Rack Buffered Output TIM 

85014 Process Variable TIM 

 

Ordering Information 
 
1900/65_TIM_KIT – Axx – Bxx - Cxx 

 
Weatherproof Housing (Axx) 
A NEMA 4X / IP 66 fiberglass housing can be ordered with the 
1900/65_TIM_KIT. 
A00 No Housing Required 

A01 Housing Provided 

 
Number of RBO TIMs (Bxx) 
The 1900/65_TIM_KIT can be ordered with up to four Rack 
Buffered Output TIMs. 

B00 No TIMs Required 

B01 1 RBO TIM Provided 

B02 2 RBO TIMs Provided 

B03 3 RBO TIMs Provided 

B04 4 RBO TIMs Provided 

 
Number of PV TIMs (Cxx) 
The 1900/65_TIM_KIT can be ordered with up to four Process 
Variable TIMs. 

C00 No TIMs Required 

C01 1 PV TIM Provided 

C02 2 PV TIMs Provided 

C03 3 PV TIMs Provided 

C04 4 PV TIMs Provided 

 

Reference 1900/65, Trendmaster® DSM, System 1™, and TIM 
datasheets for further information. 

 

Installation Overview 
 
Refer to drawing 172368 which shows the assembly and wiring 
of the kit when the A01 option is ordered.  If you have an 
existing housing or cabinet with a 1900/65, the TIMs and 
supporting hardware would need to be installed in a similar 
manner. 

 

Hardware Required for Assembly and 
Installation 

1900/65 with DIN Rail or Bulkhead mounting option. 
Trendmaster® DSM with DIN Rail mounting and the 
associated input card(s) for the wiring setup described 
above: 

149787-01: Trendmaster TIM line input card when 
using the RBO and PV TIMs with a SPA line. 
149811-01: -24V Transducer input card for a 
1900/65 buffered output connection directly to the 
DSM. 
149799-01: 4-20mA input card for a 1900/65 4-
20mA output connection directly to the DSM. 

Screwdrivers 
Wire cutter and stripper 
Hole saw or punch 
Conduit hubs (or cable seals) 
Trendmaster system cable (pn 85033) 
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1900/65_TIM_KIT-01-04-00 Shown 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  2005 General Electric Company 
Trendmaster® is a registered trademark of General Electric Company 

System 1™ is a trademarks of the General Electric Company 
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Part Number 141194-01 

Rev. L (07/09) 
 

Page 1 of 32 

Bently Nevada* Asset Condition Monitoring 
3300 XL 8mm Proximity Transducer System 
 
 
 
 
 
 
 
 
 
 
 

Description 
The 3300 XL 8 mm Proximity Transducer System consists of: 

a 3300 XL 8 mm probe, 

a 3300 XL extension cable1, and 

a 3300 XL Proximitor* Sensor2. 

The system provides an output voltage that is directly proportional to the 
distance between the probe tip and the observed conductive surface and can 
measure both static (position) and dynamic (vibration) values. The system’s 
primary applications are vibration and position measurements on fluid-film 
bearing machines, as well as Keyphasor* reference and speed measurements3. 

The 3300 XL 8 mm system delivers the most advanced performance in our eddy 
current proximity transducer systems.  The standard 3300 XL 8 mm 5-metre 
system also fully complies with the American Petroleum Institute’s (API) 670 
Standard (4th Edition) for mechanical configuration, linear range, accuracy, and 
temperature stability.  All 3300 XL 8 mm proximity transducer systems provide 
this level of performance and support complete interchangeability of probes, 
extension cables, and Proximitor sensors, eliminating the need to match or 
bench calibrate individual components   

Each 3300 XL 8 mm Transducer System component is backward-compatible and 
interchangeable4 with other non-XL 3300 series 5 mm and 8 mm transducer 
system components5.  This compatibility includes the 3300 5 mm probe, for 
applications in which an 8 mm probe is too large for the available mounting 
space6,7. 

Proximitor Sensor 

The 3300 XL Proximitor Sensor incorporates numerous improvements over 
previous designs.  Its physical packaging allows you to use it in high-density DIN-
rail installations.  You can also mount the sensor in a traditional panel mount 
configuration, where it shares an identical 4-hole mounting “footprint” with older 
Proximitor sensor designs.  The mounting base for either option provides 
electrical isolation and eliminates the need for separate isolator plates.  The 3300 
XL Proximitor Sensor is highly immune to radio frequency interference, allowing 
you to install it in fiberglass housings without adverse effects from nearby radio 
frequency signals.  The 3300 XL Proximitor Sensor’s improved RFI/EMI immunity 
satisfies European CE mark approvals without requiring special shielded conduit 
or metallic housings, resulting in lower installation costs and complexity. 

The 3300 XL’s SpringLoc terminal strips require no special installation tools and 
facilitate faster, more robust field wiring connections by eliminating screw-type 
clamping mechanisms that can loosen. 
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Proximity Probe and Extension Cable 

The 3300 XL probe and extension cable also reflect 
improvements over previous designs.  A patented 
TipLoc* molding method provides a more robust 
bond between the probe tip and the probe body.  
The probe’s cable incorporates a patented CableLoc* 
design that provides 330 N (75 lbf) pull strength to 
more securely attach the probe cable and probe tip. 

You can also order 3300 XL 8 mm probes and 
extension cables with an optional FluidLoc* cable 
option.  This option prevents oil and other liquids 
from leaking out of the machine through the cable’s 
interior.  

Connectors 

The 3300 XL probe, extension cable, and Proximitor 
sensor have corrosion-resistant, gold-plated 
ClickLoc* connectors.  These connectors require only 
finger-tight torque (the connectors will "click" when 
tight), and the specially-engineered locking 
mechanism prevents the connectors from loosening.  
These connectors require no special tools for 
installation or removal.  

You can order the 3300 XL 8 mm probes and 
extension cables with connector protectors already 
installed. We can also supply connector protectors 
separately for field installations (such as when an 
application must run the cable through restrictive 
conduit).  We recommend connector protectors for 
all installations to provide increased environmental 
protection8.  

Extended Temperature Range Applications 

An extended temperature range (ETR) probe and ETR 
extension cable are available for applications in 
which either the probe lead or extension cable may 
exceed the 177 C (350 F) temperature 
specification. The ETR probe has an extended 
temperature rating for up to 260 C (500 F) for the 
probe lead and connector, although the probe tip 
must remain below 177 C (350 F).  The ETR 
extension cable rating is also up to 260 C (500 F).  
Both the ETR probe and cable are compatible with 
standard temperature probes and cables., so that, 
for example, you can utilize an ETR probe with the 
330130 extension cable. The ETR system uses the 
standard 3300 XL Proximitor Sensor. Note that when 
you use any ETR component as part of your system, 
the ETR component limits the system accuracy to 
the accuracy of the ETR system. 

 

Notes:  

1. 1-metre systems do not use an extension cable. 

2. Proximitor sensors are supplied by default from the 
factory calibrated to AISI 4140 steel.  Calibration to 
other target materials is available upon request. 

3. Consult Bently Nevada* Applications Note, 
Considerations when using Eddy Current Proximity 
Probes for Overspeed Protection Applications, when 
considering this transducer system for tachometer or 
overspeed measurements. 

4. 3300 XL 8 mm components are both electrically and 
physically interchangeable with non-XL 3300 5 mm 
and 8 mm components.  Although the packaging of 
the 3300 XL Proximitor Sensor differs from its 
predecessor, its design fits in the same 4-hole 
mounting pattern when used with the 4-hole 
mounting base, and will fit within the same mounting 
space specifications (when minimum permissible 
cable bend radius is observed). 

5. Mixing XL and non-XL 3300-series 5 mm and 8 mm 
system components limits system performance to the 
specifications for the non-XL 3300 5 mm and 8 mm 
Transducer System. 

6. The 3300-series 5 mm probe (refer to Specifications 
and Ordering Information p/n 141605-01) uses 
smaller physical packaging, but does not reduce the 
side view clearances or tip-to-tip spacing 
requirements as compared to an 8 mm probe.  It is 
used when physical (not electrical) constraints 
preclude the use of an 8 mm probe.  When your 
application requires narrow side view probes, use the 
3300 NSv* Proximity Transducer System  (refer to 
Specifications and Ordering Information p/n 147385-
01).   

7. 8 mm probes provide a thicker encapsulation of the 
probe coil in the molded PPS plastic probe tip.  This 
results in a more rugged probe.  The larger diameter 
of the probe body also provides a stronger, more 
robust case.  We  recommend that you use 8 mm 
probes when possible to provide optimal robustness 
against physical abuse. 

8. Each 3300 XL extension cable includes silicone tape 
that you can use instead of connector protectors.  We 
do not recommend silicone tape for applications  that 
will expose the probe-to-extension cable connection 
to turbine oil. 
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Specifications 
Unless otherwise noted, the following specifications 
are for a 3300 XL 8 mm Proximitor Sensor, extension 
cable and 8 mm probe between +18 C and +27 C 
(+64 F to +80 F), with a -24 Vdc power supply, a 10 
k  load, an AISI 4140 steel target, and a probe 
gapped at 1.27 mm (50 mils).  Performance 
characteristics apply to systems that consist solely 
of 3300 XL 8 mm components.  The system accuracy 
and interchangeability specifications do not apply to 
transducer systems that are calibrated to any target 
other than our AISI 4140 steel target. 

Electrical 
Proximitor 
Sensor Input 

Accepts one noncontacting 3300-
series 5 mm, 3300 8 mm or 3300 
XL 8 mm Proximity Probe and 
Extension Cable. 

Power 

Requires -17.5 Vdc to -26 Vdc 
without barriers at 12 mA 
maximum consumption, -23 Vdc 
to -26 Vdc with barriers.  
Operation at a more positive 
voltage than -23.5 Vdc can result 
in reduced linear range. 

Supply 
Sensitivity 

Less than 2 mV change in output 
voltage per volt change in input 
voltage. 

Output 
Resistance 

50  

Nominal Probe 
DC Resistance 

See Table 1. 

Table 1: Resistance from Center Conductor to 
Outer Conductor (RPROBE) 

Probe Length RPROBE ( ) 

0.5 7.45  0.50 

1.0 7.59  0.50 

1.5 7.73  0.50 

Probe Length RPROBE ( ) 

2.0 7.88  0.50 

5.0 8.73  0.70 

9.0 9.87  0.90 

 

Nominal 
Extension Cable 
DC Resistance 

See Table 2 and Table 3. 

Table 2: Resistance from Center Conductor to 
Center Conductor (RCORE) 

Length of Extension 
Cable (m) RCORE ( ) 

3.0 0.66  0.10 

3.5 0.77  0.12 

4.0 0.88  0.13 

4.5 0.99  0.15 

7.0 1.54  0.23 

7.5 1.65  0.25 

8.0 1.76  0.26 

8.5 1.87  0.28 

 

Table 3: Resistance from Outer Conductor to Outer 
Conductor (RJACKET) 

Length of Extension 
Cable (m) RJACKET ( ) 

3.0 0.20  0.04 

3.5 0.23  0.05 

4.0 0.26  0.05 

4.5 0.30  0.06 

7.0 0.46  0.09 

7.5 0.49  0.10 

8.0 0.53  0.11 

8.5 0.56  0.11 
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Extension Cable 
Capacitance 

69.9 pF/m (21.3 pF/ft) typical 

Field Wiring 

0.2 to 1.5 mm2 (16 to 24 AWG) .  
Recommend using 3-conductor 
shielded triax cable and tinned 
field wiring. Maximum length of 
305 metres (1,000 feet) between 
the 3300 XL Proximitor Sensor 
and the monitor. See the 
frequency response graphs in  
through Figure 13 (pages 25 and 
26) for signal rolloff at high 
frequencies when using longer 
field wiring lengths. 

Linear Range 

2 mm (80 mils). Linear range 
begins at approximately 0.25 mm 
(10 mils) from target and is from 
0.25 to 2.3 mm (10 to 90 mils) 
(approximately –1 to –17 Vdc). 

Recommended 
Gap Setting for 
Radial Vibration 

-9Vdc [approximately 1.27 mm 
(50 mils)] 

Incremental 
Scale Factor 
(ISF) 

 

Standard 5- or 
1-metre System 

7.87 V/mm (200 mV/mil) ± 5% 
including interchangeability error 
when measured in increments of 
0.25 mm (10 mils) over the 80 mil 
linear range from 0 °C to +45 °C  
(+32 °F to +113 °F). 

Standard 
9-metre System 

7.87 V/mm (200 mV/mil) ± 6.5% 
including interchangeability error 
when measured in increments of 
0.25 mm (10 mils) over the 80 mil 
linear range from 0 °C to +45 °C  
(+32 °F to +113 °F). 

 

 

Extended 
Temperature 
Range (ETR) for 
5- and 9-Metre 
Systems 

7.87 V/mm (200 mV/mil) ± 6.5% 
including interchangeability error 
when measured in increments of 
0.25 mm (10 mils) over the 80 mil 
linear range from 0 °C to +45 °C  
(+32 °F to +113 °F). 

Deviation from best fit straight line (DSL) 

Standard 5- or 
1-metre System 

Less than ±0.025 mm (±1 mil) with 
components at 0 °C to +45 °C 
(+32 °F to +113 °F). 

Standard 
9-metre System 

Less than ±0.038 mm (±1.5 mil) 
with components at 0 °C to +45 
°C (+32 °F to +113 °F). 

Extended 
Temperature 
Range 5 and 
9-metre 
Systems 

Less than ±0.038 mm (±1.5 mil) 
with components at 0 °C to +45 
°C (+32 °F to +113 °F). 

 

Standard 5- or 
1-metre System 
Performance 
Over Extended 
Temperatures 

Over a probe temperature range 
of  –35 °C to +120 °C (-31 °F to 
+248 °F) with the Proximitor 
sensor and extension cable 
between 0 °C to +45°C (+32 °F to 
+113 °F), the ISF remains within 
±10% of 7.87 V/mm (200 mV/mil) 
and the DSL remains within 
±0.076 mm (±3 mils). 
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Over a Proximitor sensor and 
extension cable temperature 
range of –35 °C to +65 °C (-31 °F 
to +149 °F) with the probe 
between 0 °C to +45 °C (+32 °F to 
+113 °F), the ISF remains within 
±10% of 7.87 V/mm (200 mV/mil) 
and the DSL remains within 
±0.076 mm  (±3 mils). 

Standard 
9-metre System 
Performance 
Over Extended 
Temperatures 

Over a probe temperature range 
of –35 °C to +120 °C (-31 °F to 
+248 °F) with the Proximitor 
sensor and extension cable 
between 0 °C to +45°C (+32 °F to 
+113 °F), the ISF remains within 
±18% of 7.87 V/mm (200 mV/mil) 
and the DSL remains within 
±0.152 mm (±6 mils). 

Over a Proximitor sensor and 
extension cable temperature 
range of  –35 °C to +65 °C (-31 °F 
to +149 °F) with the probe 
between 0 °C to +45 °C (+32 °F to 
+113 °F), the ISF remains within 
±18% of 7.87 V/mm (200 mV/mil) 
and the DSL remains within 
±0.152 mm (±6 mils). 

Extended 
Temperature 
Range System 
Performance 
Over Extended 
Temperatures 

Over a probe and extension cable 
temperature range of –35 °C to 
+260 °C (-31 °F to +500 °F) with 
the Proximitor sensor between 0 
°C to +45 °C (+32 °F to +113 °F), 
the ISF remains within ±18% of 
7.87 V/mm (200 mV/mil) and the 
DSL remains within ±0.152 mm 
(±6 mils). 

 

 

Frequency 
Response  

(0 to 10 kHz), +0, -3 dB, with up to 
305 metres (1000 feet) of field 
wiring. 

Minimum 
Target Size 

15.2 mm (0.6 in) diameter (flat 
target) 

Shaft Diameter 

Minimum 

50.8 mm (2 in) 

Recommended 
Minimum 

76.2 mm (3 in) 

When gapped at the center of the 
linear range, the interaction 
between two separate transducer 
systems (cross-talk) will be less 
than 50 mV on shaft diameters of 
at least 50 mm (2 in) or greater.  
You should take care to maintain 
minimum separation of 
transducer tips, generally at least 
40 mm (1.6 in) for axial position 
measurements or 38 mm (1.5 in) 
for radial vibration measurements 
to limit cross-talk to 50 mV or less.  
Radial vibration or position 
measurements on shaft 
diameters smaller than 76.2 mm 
(3 in) will generally change the 
scale factor.   
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Effects of 60 Hz 
Magnetic Fields 
up to 300 Gauss 

See Table 4. 

Table 4: Output Voltage in Mil pp/Gauss 

Gap 

5- or 
1-metre 

Proximitor 
Sensor 

9-metre 
Proximitor 

Sensor 
Probe Ext. 

Cable 

10 mil 0.0119 0.0247 0.0004 0.0004 

50 mil 0.0131 0.0323 0.0014 0.0014 

90 mil 0.0133 0.0348 0.0045 0.0045 

 

Electrical Classification 

Complies with the European CE 
mark. 

Hazardous Area Approvals 
Note:  Multiple approvals for hazardous areas certified by 

Canadian Standards Association (C/US) in North America 

and by Baseefa for Europe and IEC Ex. 

Table 5: Field Wiring Limitations:

Type 
Approval: 

Gas 
Group 

Capacitance 
(μF) 

Inductance  
(mH)* 

L/R 
Ratio 

( H/ ) 

ATEX  
and IEC 
Zone 0/1 

IIC 0.078 0.99 29.2 

 IIB 0.645 7.41 117.0
 IIA 2.144 15.6 234.0
CSA
Div 1

A
and
B

0.070 1.0 29.2 

 C 0.600 5.0 117.0
 D 2.09 11.0 234.0
CSA
Div 2 All 0.460 100.0 N/A 

 

 

 

 

 

North America 

3300 XL 
Proximitor 
Sensor and 
probe, ia: 

Ex ia IIC T4/T5; Class I Zone 0 or  
Class 1 Division 1; Groups A, B, C, 
and D, when installed with 
intrinsically safe zener barriers 
per drawing 141092 or when 
installed with galvanic isolators.  
Certificate number 1109248(LR 
26744-222) 
 

3300 XL 
Proximitor 
Sensor and 
probe, nA: 

Ex nA  IIC T4/T5 Class I Zone 2 or  
Class I, Division 2, Groups A, B, C, 
and D when installed without 
barriers per drawing 140979. 
T5 @ Ta = -35 C to +85 C. 
T4 @ Ta= -51 C to +100 C. 
Certificate number 1109248(LR 
26744-222) 

Europe 

3300 XL 
Proximitor 
Sensor, ia: 

  II 1 G EEx ia IIC T4/T5. EC 
certificate number 
BAS99ATEX1101, when installed 
per drawing 141092. 

3300 XL 
Proximitor 
Sensor, nA: 

II 3 G Ex nA II T4/T5.  EC 
certificate number Baseefa 
07ATEX0189X, when installed per 
drawing 140979. 
T5 @ Ta= -35 C to +85 C 
T4 @ Ta= -51 C to +100 C. 
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3300 XL 8mm 
probe, ia: 

II 1 G EEx ia IIC, Temperature 
Classification per table 4-5, EC 
certificate number 
BAS99ATEX1099 when installed 
per drawing 142491. 

3300 XL 8mm 
probe, nA: 

II 3 G EEx nA II, Temperature 
Classification per table 4-5, EC 
certificate number 
BAS99ATEX3098 when installed 
per drawing 142491. 

IEC Ex 

3300 XL 
Proximitor 
Sensor, ia 

IECEx BAS04.0055X 

Ex ia IIC T4 (-51°C  Ta  +100°C) / 
T5 (-35ºC  Ta  +85ºC) 

Terminal Block 
Connections  

Ui= -28V Ci = 0 

Ii= 140mA Li =10μH 

Pi= 0.84W 

3300 XL 
Proximitor 
Sensor, nA: 

IECEx BAS04.0057X 

Ex nA II T4 (-51°C  Ta  +100°C) / 
T5 (-35°C  Ta  +85°C) 

Ui = -28V 

3300 XL 8mm 
and 3300 5mm 
Eddy Current 
Probes, ia: 

IECEx BAS04.0056 

Ex ia IIC Temperature 
Classification per table 5. 

Ui = -28V   Ci = 1.5 nF 

Li = 140 mA Li = 200 μH 

Pi – 0.84 W 

3300 XL 8mm 
and 3300 5mm 
Eddy Current 
Probes, nA 

IECEx BAS04.0058X 

Ex nA II for Zone 2 Temperature 
Classification per table 5. 

 

Table 6: Probe Ex ia and Ex nA Temperature 
Classification 

Temperature 
Classification 

Ambient Temperature 
(Probe Only) 

T1 -51ºC to +232ºC 

T2 -51ºC to +177ºC 

T3 -51ºC to +120ºC 

T4 -51ºC to +80ºC 

T5 -51ºC to +40ºC 

 

Hazardous Area 
Conditions of 
Safe Use:  

ATEX:  Follow the conditions of 
safe use included on the 
Declaration of Conformance sent 
with each product.  

Canadian Standards Association 
(CSA):   

 Division 1 (Intrinsically 
safe): Install per Bently Nevada 
drawing 141092.  

 Division 2 (non-Incendive): 
Install per Bently Nevada drawing 
140979. 

IECEx 

Zone 0 (Intrinsically safe):  The 
Proximitor® Sensor must be 
installed to minimize the risk of 
impact or friction with other 
metallic surfaces.  
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Zone 2 (non-Incendive):  The 
probe must be supplied from a 
voltage-limited source.  

 

Compliance and Certifications 
EMC: 

European Community Directives: 

 EMC Directive 2004/108/EC 

Standards: 

 EN61000-6-2 

 EN61000-6-4 

American 
Bureau of 
Shipping (ABS) 
Type Approval 

Certification Number: 

 09-HS446965B-PDA 

 

Mechanical 
Probe Tip 
Material 

Polyphenylene sulfide (PPS). 

Probe Case 
Material 

AISI 303 or 304 stainless steel 
(SST). 

Probe Cable 
Specifications 

Standard cable 

75  triaxial, fluoroethylene 
propylene (FEP) insulated probe 
cable in the following total probe 
lengths: 0.5, 1, 1.5, 2, 5, or 9 
metres. 

Extended 
Temperature 
Range cable 

75  triaxial, perfluoroalkoxy (PFA) 
insulated probe cable in the 
following total probe lengths: 0.5, 
1, 1.5, 2, 5, or 9 metres. 

 

Extension Cable  

Material 

75  triaxial, fluoroethylene 
propylene (FEP) insulated. 

Extended 
Temperature 
Range (ETR) 
Extension Cable 
Material 

75  triaxial, perfluoroalkoxy (PFA) 
insulated. 

Proximitor 
Sensor Material 

A308 aluminum 

System Length 

5 or 9 metres including extension 
cable, or 1 metre 

 

 

Standard Probe 
and Extension 
Cable Armor 
(optional) 

Flexible AISI 302 or 304 SST with 
FEP outer jacket. 

Extended 
Temperature 
Range Probe 
and Extension 
Cable Armor 
(optional) 

Flexible AISI 302 or 304 SST with 
PFA outer jacket. 

Tensile Strength 
(Maximum 
Rated) 

330 N (75 lbf) probe case to probe 
lead. 270 N (60 lbf) at probe lead 
to extension cable connectors. 

Connector 
Material 

Gold-plated brass or gold-plated 
beryllium copper. 
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Probe Case 
Torque 

See Table 7. 

Table 7: Probe Case Torque 

Probe Type 
Maximum 

Rated 
Recommended 

Standard 
forward-mounted 

probes 

33.9 N m 

(300 in lbf) 

11.2 N m 

(100 in lbf) 

Standard 
forward-mount 

probes - first 
three threads 

22.6 N m 

(200 in lbf) 

7.5 N m 

(66 in lbf) 

Reverse-mount 
probes 

22.6 N m 

(200 in lbf) 

7.5 N m 

(66 in lbf) 

 

 

 

 

Connector-to-connector torque 

Recommended 
Torque  

See Table 8. 

Table 8: Recommended Connector-to-Connector 
Torque 

Connector Type Tightening Instructions 

Two 3300 XL gold 
"click" type connectors 

Finger tight 

One non-XL stainless 
steel connector and 

one 3300 XL connector 

Finger tight plus 1/8 turn 
using pliers 

 

Maximum 
Connector 
Torque 

0.565 N m (5 in lbf) 

Minimum Cable 
Bend Radius 

25.4 mm (1.0 in) 

 

Total System 
Mass (Typical) 

0.7 kg (1.5 lbm) 

Probe 

323 g (11.4 oz) 

Extension Cable 

34 g/m (0.4 oz/ft) 

Armored 
Extension Cable 

103 g/m (1.5 oz/ft) 

Proximitor 
Sensor 

246 g (8.67 oz) 

Environmental Limits 
Probe Temperature Range 

Operating and 
Storage 
Temperature 

Standard Probe 

-51 °C to +177 °C (-60 °F to +350 
°F) 

Extended 
Temperature 
Range Probe 

-51 °C to +218 °C (-60 °F to 
+425°F) for the probe tip; -51 °C to 
+260 °C (-60 °F to +500 °F) for the 
probe cable and connector. 

Note:   Exposing the probe to temperatures below –34 C (-30 F) 
may cause premature failure of the pressure seal. 

Extension Cable Temperature Range 

Operating and 
Storage 
Temperature: 

Standard Cable 

-51 °C to +177 °C (-60 °F to +350 
°F) 

Extended 
Temperature 
Range Cable 

-51 °C to +260 °C (-60 °F to +500 
°F) 
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Proximitor 
Sensor 
Temperature 
Range 

Operating 
Temperature 

-51 °C to +100 °C (-60 °F to +212 
°F) 

Storage 
Temperature 

-51 °C to +105 °C (-60 °F to +221 
°F) 

Relative 
Humidity 

Less than a 3% change in 
Average Scale Factor (ASF) when 
tested in 93% humidity in 
accordance with IEC standard 
68-2-3 for up to 56 days. 

Probe Pressure 

3300 XL 8 mm probes are 
designed to seal differential 
pressure between the probe tip 
and case.  The probe sealing 
material consists of a Viton® 
O-ring.  Probes are not pressure 
tested prior to shipment.  Contact 
our custom design department if 
you require a test of the pressure 
seal for your application. 

Note: It is the responsibility of the customer or user to ensure 

that all liquids and gases are contained and safely 

controlled should leakage occur from a proximity probe.  

In addition, solutions with high or low pH values may 

erode the tip assembly of the probe causing media 

leakage into surrounding areas.  Bently Nevada, LLC will 

not be held responsible for any damages resulting from 

leaking 3300 XL 8 mm proximity probes.  In addition, 3300 

XL 8 mm proximity probes will not be replaced under the 

service plan due to probe leakage. 

Patents: 

Components or procedures 
described in one or more of the 
following patents apply to this 
product: 5,016,343; 5,126,664; 
5,351,588; and 5,685,884. 

 

Ordering Information 
3300 XL 8 mm Proximity Probes: 
330101    3300 XL 8 mm Probe, 3/8-24 UNF thread, 
without armor3 

330102    3300 XL 8 mm Probe, 3/8-24 UNF thread, with 
armor3 

Part Number-AXX-BXX-CXX-DXX-EXX 

A: Unthreaded Length Option 
Note: Unthreaded length must be at least 0.8 inches less than 

the case length. 

Order in increments of 0.1 in  
Length configurations: 
Maximum unthreaded length: 8.8 in  
Minimum unthreaded length: 0.0 in 
Example: 0 4 = 0.4 in 

B: Overall Case Length Option 
Order in increments of 0.1 in 
Threaded length configurations: 
Maximum case length:  9.6 in 
Minimum case length:  0.8 in 
Example: 2 4 = 2.4 in 

C: Total Length Option 
0 5 0.5 metre (1.6 feet) 
1 0 1.0 metre (3.3 feet) 
1 5 1.5 metre (4.9 feet) 
2 0 2.0 metres (6.6 feet) 
5 0 5.0 metres (16.4 feet)1 
9 0 9.0 metres (29.5 feet) 

 
D: Connector and Cable-Type Option 

0 1 Miniature coaxial ClickLoc 
connector with connector 
protector, standard cable 

0 2 Miniature coaxial ClickLoc 
connector, standard cable 

1 1 Miniature coaxial ClickLoc 
connector with connector 
protector, FluidLoc cable 

1 2 Miniature coaxial ClickLoc 
connector, FluidLoc cable 

E: Agency Approval Option 
0 0 Not required 
0 5 Multiple Approvals 

3300 XL 8 mm Proximity Probes, Metric: 
330103    3300 XL 8 mm Probe, M10 x 1 thread, without 
armor3 

330104    3300 XL 8 mm Probe, M10 x 1 thread, with 
armor3 

Part Number-AXX-BXX-CXX-DXX-EXX 
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A: Unthreaded Length Option 
Note: Unthreaded length must be at least 20 mm less than the 

case length. 

Order in increments of 10 mm. 
Length configuration: 
Maximum unthreaded length: 230 

mm 
Minimum unthreaded length: 0 mm 
Example: 0 6 = 60 mm 

B: Overall Case Length Option 
Order in increments of 10 mm. 
Metric thread configurations: 
Maximum length: 250 mm 
Minimum length: 20 mm 
Example: 0 6 = 60 mm 

C: Total Length Option 
0 5 0.5 metre (1.6 feet) 
1 0 1.0 metre (3.3 feet) 
1 5 1.5 metres (4.9 feet) 
2 0 2.0 metres (6.6 feet) 
5 0 5.0 metres (16.4 feet) 1 
9 0 9.0 metres (29.5 feet) 

D: Connector and Cable-Type Option 
0 1 Miniature coaxial ClickLoc 

connector with connector 
protector, standard cable  

0 2 Miniature coaxial ClickLoc 
connector, standard cable 

1 1 Miniature coaxial ClickLoc 
connector with connector 
protector, FluidLoc cable 

1 2 Miniature coaxial ClickLoc 
connector, FluidLoc cable 

E: Agency Approval Option 
0 0 Not required 
0 5 Multiple Approvals 

3300 XL 8 mm Reverse Mount Probes 
330105-02-12-CXX-DXX-EXX, 3/8-24 UNF threads3 

330106-05-30-CXX-DXX-EXX, M10 x 1 threads3 

Option Descriptions 

C: Total Length Option 
0 5 0.5 metre (1.6 feet) 
1 0 1.0 metre (3.3 feet) 
1 5 1.5 metre (4.9 feet) 
2 0 2.0 metres (6.6 feet) 
5 0 5.0 metres (16.4 feet) 1 
9 0 9.0 metres (29.5 feet) 

D: Connector Option 
0 2 Miniature ClickLoc coaxial 

connector  
1 2 Miniature ClickLoc coaxial 

connector, FluidLoc cable 

Note: The FluidLoc cable option –12 is not necessary on the vast 
majority of 330105 and 330106 installations due to the 
presence of the probe sleeve. Consider carefully the 
application before ordering the FluidLoc cable option for 
these probes. 

 
. E: Agency Approval Option 

0 0 Not required 
0 5 Multiple Approvals 

3300 XL 8 mm Proximity Probes, Smooth Case: 
330140 3300 XL 8 mm Probe without armor2 

330141 3300 XL 8 mm Probe with armor2 

Part Number-AXX-BXX-CXX-DXX 

Option Descriptions 

A: Overall Case Length Option 
Order in increments of 0.1 in 
Length configurations: 
Maximum length: 9.6 in 
Minimum length: 0.8 in 
Example: 2 4 = 2.4 in 

B: Total Length Option 
0 5 0.5 metre (1.6 feet) 
1 0 1.0 metre (3.3 feet) 
1 5 1.5 metres (4.9 feet) 
2 0 2.0 metres (6.6 feet) 
5 0 5.0 metres (16.4 feet) 1 
9 0 9.0 metres (29.5 feet) 

C: Connector and Cable-Type Option 
0 1 Miniature coaxial ClickLoc 

connector with connector 
protector, standard cable 

0 2 Miniature coaxial ClickLoc 
connector, standard cable 

1 1 Miniature coaxial ClickLoc 
connector with connector 
protector, FluidLoc cable 

1 2 Miniature coaxial ClickLoc 
connector, FluidLoc cable 

D: Agency Approval Option 
0 0 Not required 
0 5 Multiple Approvals 

3300 XL 8 mm Extended Temperature Range 
(ETR) Proximity Probes: 
330191    3300 XL 8 mm ETR Probe, 3/8-24 UNF thread, 
without armor 

330192    3300 XL 8 mm ETR Probe, 3/8-24 UNF thread, 
with armor 

Part Number-AXX-BXX-CXX-DXX 

A: Unthreaded Length Option 
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Note:  Unthreaded length must be at least  0.8 inches less than 
the case length. 

Order in increments of 0.1 in  
Length configurations: 
Maximum unthreaded length: 8.8 in 
Minimum unthreaded length: 0.0 in 
Example: 1 5 = 1.5 in 

B: Overall Case Length Option 
Order in increments of 0.5 in 
Threaded length configurations: 
Maximum case length:  9.6 in 
Minimum case length:  0.8 in 
Example: 2 5 = 2.5 in 

C: Total Length Option 
0 5 0.5 metre (1.6 feet) 
1 0 1.0 metre (3.3 feet) 
1 5 1.5 metre (4.9 feet) 
2 0 2.0 metres (6.6 feet) 
5 0 5.0 metres (16.4 feet)1 
9 0 9.0 metres (29.5 feet) 

D: Agency Approval Option 
0 0 Not required 
0 5 Multiple Approvals 

3300 XL 8 mm Extended Temperature Range 
(ETR) Proximity Probes, Metric: 
330193    3300 XL 8 mm Probe, M10 x 1 thread, without 
armor 

330194    3300 XL 8 mm Probe, M10 x 1 thread, with armor 

Part Number-AXX-BXX-CXX-DXX 

A: Unthreaded Length Option 
Note: Unthreaded length must be at least 20 mm less than the 

case length. 

Order in increments of 10 mm. 
Length configuration: 
Maximum unthreaded length: 230 

mm 
Minimum unthreaded length: 0 mm 
Example: 0 6 = 60 mm 

B: Overall Case Length Option 
Order in increments of 10 mm. 
Metric thread configurations: 
Maximum length: 250 mm 
Minimum length: 20 mm 
Example: 0 6 = 60 mm 

C: Total Length Option 
0 5 0.5 metre (1.6 feet) 
1 0 1.0 metre (3.3 feet) 
1 5 1.5 metres (4.9 feet) 
2 0 2.0 metres (6.6 feet) 
5 0 5.0 metres (16.4 feet) 1 
9 0 9.0 metres (29.5 feet) 

 

D: Agency Approval Option 
0 0 Not required 
0 5 Multiple Approvals 

3300 XL 8 mm Extended Temperature Range 
(ETR) Reverse Mount Probes 
330195-02-12-CXX-DXX, 3/8-24 UNF threads 

330196-05-30-CXX-DXX, M10 x 1 threads 

C: Total Length Option 
0 5 0.5 metre (1.6 feet) 
1 0 1.0 metre (3.3 feet) 
1 5 1.5 metre (4.9 feet) 
2 0 2.0 metres (6.6 feet) 
5 0 5.0 metres (16.4 feet) 1 
9 0 9.0 metres (29.5 feet) 

D: Agency Approval Option 
0 0 Not required 
0 5 Multiple Approvals 

3300 XL 8 mm Extended Temperature Range 
(ETR) Proximity Probes, Smooth Case: 
330197 3300 XL 8 mm Probe without armor2 

330198 3300 XL 8 mm Probe with armor2 

Part Number-AXX-BXX-CXX 

A: Overall Case Length Option 
Order in increments of 0.5 in 
Length configurations: 
Maximum length: 9.5 in 
Minimum length: 1.0 in 
Example: 3 5 = 3.5 in 

B: Total Length Option 
0 5 0.5 metre (1.6 feet) 
1 0 1.0 metre (3.3 feet) 
1 5 1.5 metres (4.9 feet) 
2 0 2.0 metres (6.6 feet) 
5 0 5.0 metres (16.4 feet) 1 
9 0 9.0 metres (29.5 feet) 

C: Agency Approval Option 
0 0 Not required 
0 5 Multiple Approvals 

3300 XL Proximitor Sensor 
330180-AXX-BXX 

A: Total Length and Mounting Option 
1 0 1.0 metre (3.3 feet) system 

length, panel mount 
1 1 1.0 metre (3.3 feet) system 

length, DIN mount 
1 2 1.0 metre (3.3 feet) system 

length, no mounting hardware 
5 0 5.0 metre (16.4 feet) system 

length, panel mount 
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5 1 5.0 metre (16.4 feet) system 
length, DIN mount 

5 2 5.0 metre (16.4 feet) system 
length, no mounting hardware 

9 0 9.0 metres (29.5 feet) system 
length, panel mount 

9 1 9.0 metres (29.5 feet) system 
length, DIN mount 

9 2 9.0 metres (29.5 feet) system 
length, no mounting hardware 

B: Agency Approval Option 
0 0 Not required 
0 5 Multiple approvals 

3300 XL Extension Cable 
330130-AXXX-BXX-CXX 

Note: Make sure that the extension cable length and the probe 
length, when added together, equal the Proximitor Sensor 
total length. 

 
A: Cable Length Option 

0 3 0 3.0 metres (9.8 feet) 
0 3 5 3.5 metres (11.5 feet) 
0 4 0 4.0 metres (13.1 feet) 
0 4 5 4.5 metres (14.8 feet) 
0 7 0 7.0 metres (22.9 feet) 
0 7 5 7.5 metres (24.6 feet) 
0 8 0 8.0 metres (26.2 feet) 
0 8 5 8.5 metres (27.9 feet) 

 
 
B: Connector Protector and Cable Option 

0 0 Standard cable 
0 1 Armored cable 
0 2 Standard cable with connector 

protectors 
0 3 Armored cable with connector 

protectors 
1 0 FluidLoc cable 
1 1 Armored FluidLoc cable 
1 2 FluidLoc cable with connector 

protectors 
1 3 Armored FluidLoc cable with 

connector protectors 
C: Agency Approval Option 

0 0  Not required 
0 5 Multiple Approvals 

3300 XL Extended Temperature Range (ETR) 
Extension Cable 
330190-AXXX-BXX-CXX 

Note:  Make sure that the extension cable length and the probe 
length, when added together, equal the Proximitor Sensor 
total length. 

 

A: Cable Length Option 
0 3 0 3.0 metres (9.8 feet) 
0 3 5 3.5 metres (11.5 feet) 
0 4 0 4.0 metres (13.1 feet) 
0 4 5 4.5 metres (14.8 feet) 
0 7 0 7.0 metres (22.9 feet) 
0 7 5 7.5 metres (24.6 feet) 
0 8 0 8.0 metres (26.2 feet) 
0 8 5 8.5 metres (27.9 feet) 
 

B: Cable Option 
0 0 Standard cable 
0 1 Armored cable 

C: Agency Approval Option 
0 0  Not required 
0 5 Multiple Approvals 

Accessories 
141078-01 

Manual.  

175751 

3300 XL Multi-Purpose Stainless 
Steel Housing.  12”x12”x6”.  Can 
hold up to 8 Proximitor Sensors in 
a DIN-mount configuration or 6 
Proximitor Sensors in a panel-
mount configuration.  (Available 
with ATEX Zone 0 and Zone 1 
certifications.) 

 

176467 

3300 XL Multi-Purpose Stainless 
Steel Housing. 12”x8”x6”.  Can 
hold up to 4 3300XL Proximitor 
Sensors in both DIN-mount and 
panel-mount configurations.  
(Available with ATEX Zone 0 and 
Zone 1 certifications.) 

330181 

3300 XL Multi-Purpose Stainless 
Steel Housing.  13”x9.5”x7”.  Can 
hold up to 8 Proximitor sensors in 
a DIN-mount configuration or 6 
Proximitor Sensors in a panel-
mount configuration.  Primarily 
used by customers requiring 
hazardous area approvals fro 
their installations.  Available with 
ATEX Zone 0 and Zone 1 and 
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North American Division 1 and 
Division 2 certifications. 

02120015 

Bulk field wire.  1.0 mm2 (18 
AWG), 3 conductor, twisted, 
shielded cable with drain wire. 
Specify length in feet. 

Aluminum probe clamp bracket2   

137491-AXX  

A: Mounting screw option 
0 1 10-24 UNC-2A mounting 

screws 
0 2 M5 x 0.8-6g mounting screws 

The aluminum clamp bracket is an unthreaded 
mounting bracket designed for use with the smooth 
case probes (330140, 330141, 330197 and 330198). 
After gapping the probe, tighten the clamp bracket 
by tightening the screws. The mounting screws have 
pre-drilled holes for safety wire. 

Aluminum probe threaded mounting bracket  
137492-AXX  

A: Thread size 
0 1 3/8-24 
0 4  M10 x 1 

The aluminum probe threaded mounting bracket is 
the standard mounting bracket for most 3300 and 
3300 XL probe installations.  The -01 option includes 
two 10-24 UNC-2A mounting screws.  The -04 option 
includes two M5 x 0.8-6g mounting screws.  The 
mounting screws have pre-drilled holes for safety 
wire. 

Phenolic threaded probe mounting bracket 
27474-AXX  

A: Thread size 
0 1 3/8-24 
0 4 M10 x 1 

We recommend the phenolic threaded mounting 
bracket if your application requires additional 
electric isolation from the mounting location (as in 
some generator and electrical motor bearing 
locations).  The -01 option includes two 10-24 UNC-
2A mounting screws. The -04 option includes two M5 
x 0.8-6g mounting screws.  The mounting screws 
have pre-drilled holes for safety wire. 

138492-01  

Replacement panel-mount 
mounting pad.  

138493-01  

Replacement DIN-mount 
mounting pad. 

148722-01 

3300 XL test plug. The 3300 XL 
Test Plug contains 3 small test 
pins attached to 3 color-coded 1-
metre wires, each terminated in a 
banana plug.  The 3-pin adapter 
plugs into the test pin holes on 
3300 XL-style Proximitor sensors. 
You can use this test plug to 
check the performance of the 
Proximitor sensor from the test 
pin holes in the terminal strip 
without removing the field wiring. 

04310310 

3300 XL Proximitor Sensor 
panel-mount screw. One 6-32 
UNC thread forming mounting 
screw. Four screws are required 
for each Proximitor sensor.  
(Screws supplied standard with 
Proximitor housings [3300 XL 
panel-mount option]). 

03200006 

Silicone self-fusing tape.  A 
9.1-metre (10-yard) roll of silicone 
tape to protect connectors. This 
tape is easy to install and 
provides excellent electrical 
isolation and protection from the 
environment. We do not 
recommend using this tape inside 
the casing of the machine. 

40113-02 

Connector Protector Kit. 
Connector Protector Kit for 3300 
XL 8 mm probes and extension 
cables, including connector 
protectors and installation tools. 

136536-01 

Connector protector adapter. 
This allows you to use connector 
protector installation tools 
manufactured prior to 1998 with 
75  ClickLoc connectors. 
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40180-02 

Connector protectors. Package 
contains 10 pairs of connector 
protectors for 3300 XL 8 mm 
probes and extension cables. 

03839410 

75  triaxial male connector 
protector. Male connector 
protectors install onto the 
extension cable and attach to the 
female connector protector on 
the probe, providing 
environmental protection of 
connectors. 

03839420 

75  triaxial female connector 
protector. Female connector 
protectors install onto the probe 
lead and attach to the male 
connector protector on the 
extension cable, providing 
environmental protection of 
connectors.  You can also place 
the connector protector onto the 
extension cable to slide over the 
connection to the Proximitor 
sensor to protect that connection 
from the environment. 

04301007 

3/8-24 probe lock nut with 
safety wire holes. Single probe 
lock nut with 2 holes drilled 
through the nut in order to secure 
the lock nut in place with safety 
wire. 

04301008 

M10 x 1 probe lock nut with 
safety wire holes. Single probe 
lock nut with 2 holes drilled 
through the nut in order to secure 
the lock nut in place with safety 
wire. 

330153-01 

3300 XL connector kit. Used on 
3300 XL 8 mm probes and 
extension cables. Contains 1 pair 
each of male and female ClickLoc 
connectors, 2 color-coded 

sleeves, 2 pieces of slit FEP tubing, 
and 1 strip of silicone tape. 

330153-09 

3300 XL ETR Connector Kit.  Used 
on ETR 3300 XL 8mm probes and 
3300 ETR XL extension cables.  
Contains one pair of male and 
female ClickLoc connectors, two 
color-coded sleeves, two pieces 
of high temperature slit FEP 
tubing, and one strip of silicon 
tape. 

163356 

Connector Crimp Tool Kit. 
Includes 1 set of multiconnector 
inserts and connector installation 
instructions.  Compatible only 
with 330153 connector kits or 
with probes shipped in 2003 or 
later with ClickLoc connectors 
uninstalled. Supplied with 
carrying case. 

Notes:    

1. 5-metre probes are designed for use with 
the 5-metre Proximitor sensor only. 

2. Mounting clamps must be ordered 
separately for 330140, 330141, 330197, and 
330198. 

3. For a shorter delivery time, order commonly 
stocked probes. Currently, stocked probes 
consist of the following part numbers:  

330101-00-08-05-02-00, 330101-00-08-05-02-05, 
330101-00-08-10-02-00, 330101-00-08-10-02-05, 
330101-00-12-10-02-00, 330101-00-12-10-02-05, 
330101-00-16-10-02-00, 330101-00-16-10-02-05, 
330101-00-20-05-02-00, 330101-00-20-10-02-00, 
330101-00-20-10-02-05, 330101-00-30-10-02-00, 
330101-00-30-10-02-05, 330101-00-40-05-02-00, 
330101-00-40-10-02-00, 330101-00-40-10-02-05, 
330101-00-60-10-02-00, 330101-00-60-10-02-05, 
330102-00-20-10-02-00, 330103-00-02-10-02-05, 
330103-00-04-10-02-00, 330103-00-05-10-02-00, 
330104-00-06-10-02-00, 330104-01-05-50-02-00, 
330105-02-12-05-02-00, 330105-02-12-05-02-05, 
330105-02-12-10-02-00, 330105-02-12-10-02-05, 
330106-05-30-05-02-00, 330106-05-30-05-02-05, 
330106-05-30-10-02-00 and 330106-05-30-10-02-
05. 
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Graphs and Figures 
Note: All dimensions shown in millimetres (inches) except as noted. 
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Figure 1: Typical 3300 XL 8 mm 5m or 1m System over API 670 Testing Range 
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Figure 2: Typical 3300 XL 8 mm 9m System over API 670 Testing Range 
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Figure 3: Typical 3300 XL 8mm Probe over API 670 Operating Range 
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Figure 4: Typical 3300 XL 8 mm 5m Proximitor Sensor with 4m Extension Cable @ Tc (Probe is at 25 C) 
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Figure 5: Typical 3300 XL 8 mm 5m Proximitor Sensor with 4m Extension Cable @ Th (Probe is at 25 C) 
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Figure 6: Typical 3300 XL 8mm 9 m Proximitor Sensor with 8m of Extension Cable @ Tc (Probe is at 25 C) 
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Figure 7: Typical 3300 XL 8mm 9m Proximitor Sensor with 8m Extension Cable @ Th (Probe is at 25 C) 
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Figure 8: Typical 3300 XL Extended Temperature Range Probe and 4m Extended Temperature Range Extension 
Cable @ Th (Proximitor Sensor and Probe Tip with 1-foot Cable are at +25 C) 
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Figure 9: Typical 3300 XL Extended Temperature Range Probe and 8m Extended Temperature Range Extension 
Cable @ Th (Proximitor Sensor and Probe Tip with 1-foot Cable are at +25 C) 
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Frequency Response to Different Field Wiring Lengths 
without Barriers (5 m System)
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Figure 10: Frequency Response, Typical 3300 XL 8mm 5m or 1m System with Varying Lengths of Field Wiring 
Attached, No Barriers 

Phase Response with Different Field Wiring Lengths, No 
Barriers   (5 m System)
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Figure 11: Phase Response, Typical 3300 XL 8mm 5m or 1m System with Varying Lengths of Field Wiring Attached, 
No Barriers 
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Frequency Response to Different Field Wiring Lengths without 
Barriers (9 m System)

-5

-4

-3

-2

-1

0

1

100 1,000 10,000 100,000
Frequency (Hz)

M
ag

ni
tu

de
 (d

B
)

No field wiring 1000' field wiring 2000' field wiring
5000' field wiring 12,000' field wiring

 

 

Figure 12: Frequency Response, Typical 3300 XL 8mm 9m System with Varying Lengths of Field Wiring Attached, 
No Barriers 

Phase Response with Different Field Wiring Lengths, No 
Barriers (9 m System)
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Figure 13: Phase Response, Typical 3300 XL 8mm 9m System with Varying Lengths of Field Wiring Attached, No 
Barriers 
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1. Probe tip, 8.0 mm (0.31 in) diameter 

2. 9/16 in for 3/8-24 threads, M17 for M10 threads (see Note 2) 

3. Case thread 

4. 5/16 in wrench flats for 3/8-24 threads; 8mm wrench flats for M10 threads. 

5. 75  cable, 3.68 mm (0.145 in) maximum outside diameter, 3.94 mm (0.155 in) maximum outside diameter for FluidLoc cable, 
7.67 mm (0.302 in) outside diameter of armor, 9.5 mm (0.38 in) maximum diameter of armor ferrule 

6. Miniature male coaxial connector, 7.24 mm (0.285 in) maximum outside diameter “D” 

7. Unthreaded length “A” 

8. Case length “B” 

9. 6.0 mm (0.235 in) maximum 

10. Total length “C”, +30%, -0% (see Note 3) 

Figure 14: 3300 XL 8mm Proximity Probes, Standard Mount 

330101 and 330191, 3/8-24 UNF-2A, without armor 7 

330102 and 330192, 3/8-24 UNF-2A, with armor 6 

330103 and 330193, M10X1 thread, without armor 7 

330104 and 330194, M10X1 thread, with armor 6 
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1. 12.4 mm (0.49 in) maximum diameter 

2. Connector protector (fluorosilicone material) 

3. 12.4 mm (0.49 in) maximum diameter 

Figure 15: Installed Connector Protectors 
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1. Probe tip, 8.0 mm (0.31 in) diameter 

2. 7/16 in or M10 hexagonal 

3. Case thread 

4. 75  cable, 3.68 mm (0.145 in) outside diameter 

5. Miniature male coaxial connector, 7.24 mm (0.285 in) maximum outside diameter “D” 

6. Unthreaded length “A”, 5.0 mm (0.20 in) 

7. Case length “B”, 30 mm (0.12 in) 

8. 6.0 mm (0.235 in) maximum 

9. Total length “C”, +30%, -0% (see Note 3) 

Figure 16: 3300 XL 8mm Proximity Probes, Reverse Mount 4, 7 

330105 and 330195, 3/8-24 UNF-2A threads  

330106 and 330196, M10X1 threads 
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1. Probe tip, 8 mm (0.31 in) diameter 

2. 9.66 mm (0.38 in) maximum diameter 

3. 5/16 in wrench flats, 4 each 

4. 75  cable, 3.68 mm (0.145 in) maximum diameter, 3.94 mm (0.155 in) maximum diameter for FluidLoc cable, 7.67 mm (0.302 
in) outside diameter with armor, 10.2 mm (0.4 in) maximum diameter for armor ferrule 

5. Miniature male coaxial connector, 7.24 mm (0.285 in) maximum outside diameter “D” 

6. Case length “A”,  

7. 349.3 (13.75) max. distance 

8. 6.0 mm (0.235 in) maximum 

9. Total length “C”, +30%, -0% (see Note 3) 

Figure 17: 3300 XL 8mm Proximity Probes, Smooth Case 

330140 and 330197, without armor 7 

330141 and 330198, with armor 6 
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1. 7.24 mm (0.285 in) maximum diameter 

2. Miniature male coaxial connector 

3. FEP or PFA coated armor, armor length 300 mm (11.8 in) less than cable length (see Note 6) 

4. 75  cable, 3.7 mm (0.15 in) maximum outside diameter, 3.94 mm (0.155 in) maximum diameter for FluidLoc cable, 7.67 mm 
(0.302 in) maximum outside diameter of armor, 10.2 mm (0.40 in) maximum diameter of armor ferrule 

5. 7.24 mm (0.285 in) maximum diameter 

6. Stainless steel ferrules, 10.2 mm (0.40 in) max diameter 

7. FEP or PFA insulated triaxial cable 

8. Miniature female coaxial connector 

9. Cable length, +20%, -0% 

 

Figure 18: 330130, 3300 XL Extension Cable (FEP Armor and Insulation) 
30190, 3300 XL ETR Extension Cable (PFA Armor and Insulation) 

 

1. Mounting option “A”, Options –50 or -90 

Figure 19: Panel Mount 3300 XL Proximitor Sensor 
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1. Mounting option “A”, Options –51 or –91 

2. 35mm DIN rail (not included) 

3. 89.4 mm (3.52 in).  Additional 3.05 mm (0.120 in) clearance required to remove DIN rail. 

 

 

Figure 20: DIN Mount 3300 XL Proximitor Sensor 

 

1. Mounting option “A”, Options –50 or -90 
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Figure 21: Physical Mounting Characteristics Showing Interchangeability of 3300 and 3300 XL Proximitor Sensors 
when 4-hole Mounting Option Is Used8 

Notes:     

1. All dimensions on figures are in millimetres (inches) unless otherwise noted. 

2. Standard mount 8 mm probes supplied with M17 or 9/16 inch lock nut. 

3. Probes ordered with 5 or 9 metre integral cables have a length tolerance of  +20%,  -0%. 

4. Reverse mount probes not available with armor or connector protector options. 

5. Letters inside quotation marks on figures refer to probe ordering options. 

6. Stainless steel armor is supplied with FEP outer jacket for standard probes, PFA outer jacket for ETR probes. 

7. FEP jacket is standard non-armored portion of the cable for standard probes, PFA jacket on non-armored 
portion for ETR probes. 

8. Use M3.5 or #6 screws for panel-mount Proximitor Sensors (screws provided when purchasing Bently Nevada 
housings). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

* denotes trademarks of Bently Nevada, LLC, a wholly owned subsidiary of General Electric Company. 
 

Viton is a trademark of E. I. Du Pont de Nemours and Company. 
 

© 1999-2009. Bently Nevada LLC. All rights reserved. 
 

1631 Bently Parkway South, Minden, Nevada  USA 89423 
Phone: 775.782.3611 Fax: 775.215.2873 

www.ge-energy.com/bently 
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PTB-Bescheinigung, CE-Konformitäts-Erklärung VS-01xx ATEX 
  

10 PTB-Bescheinigung, CE-Konformitäts-Erklärung 
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PTB-Bescheinigung, CE-Konformitäts-Erklärung VS-01xx ATEX 
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PTB-Bescheinigung, CE-Konformitäts-Erklärung VS-01xx ATEX 
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Schwinggeschwindigkeits-Sensor 
Vibration Velocity Sensor 

Capteur de vitesse de vibration 
T - 68 

 
 

Meßrichtung
Direction of

measurement

Direction de
mesure

Zulässiger Montagebereich
admissible mounting range

Plage de montage admissible

SW 17

ø
38

ø
20 M
 8

2 m

8

10
69

180°
175°

185°

VSB02

355°

0°

5°

90°

 
 

 

Anwendung Application Utilisation 
Brüel & Kjær Vibro-Schwinggeschwin-
digkeits-Sensoren arbeiten nach dem 
elektrodynamischen Prinzip und 
werden zur Erfassung der absoluten 
Lagerschwingung von Maschinen 
eingesetzt. 

Brüel & Kjær Vibro vibration velocity 
sensors operate in accordance with 
the electrodynamic principle and are 
used for measuring the bearing 
absolute vibration of machines. 

Les capteurs de vitesse de vibration 
Brüel & Kjær Vibro travaillent selon le 
principe électrodynamique et servent à 
mesurer la vibration absolue de palier 
des machines. 

 

Anschluss-Schema Connection Diagram Schéma de raccordement 
 

 

V

VSB07 (050405)

Signalweiss / white / blanc
braun / brown / brun

schwarz/gelb
black/yellow
noir/jaune

Schirm
Shield
Blindage

0V Bezugsleite
0V Zero
0V - Zéro analogique
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T -  68 

 

VSB01   Polarität 
Bei der eingezeichneten Bewegungs-
richtung der Lagerschale entsteht ein 
positives Signal an der weissen 
Kabelader. 

VSB01   Polarity 
With the illustrated direction of move-
ment of the bearing shell, a positive 
polarity signal is produced at the white 
wire of the cable. 

VSB01   Polarité 
Etant donné le sens de mouvement  
de la coquille de coussinet indiqué,  
un signal positif est disponible au brin 
blanc du câble. 

 

Technische Daten Technical Data Données techniques 
   

Messgröße Measuring parameter Grandeur de mesure 
Schwinggeschwindigkeit Vibration velocity vitesse de vibration 

Messrichtung Direction of measurement Direction de mesure 
horizontal horizontal horizontal 

Messprinzip Measuring principle Principe de mesure 
elektrodynamisch electrodynamic électrodynamique 

Übertragungsfaktor E bei f = 80 Hz Sensitivity E at f = 80 Hz Facteur de transmission E  
à f = 80 Hz 

 
LRk4

LRx
s/mm

mV100E   
LRk4

LRx
s/mm

mV100E   
LRk4

LRx
s/mm

mV100E  

 

300

30

1MOhm

kOhm

kOhm

1500

RL

2

3

1

50

27

20
300

25
20

5 6 8
600 900
10 15

+ 5 %

100

92

87

mV/mm/s

mV/mm/s

mV/mm/s

12000
2004030

60003000
50 100 150

150

40

100
80

60
50

120

mV
mm/s

VSB11 (050405)

1/min

4 kOhm

V

Ri

U

Hz
60000
1000

30000
500

120000
2000

L

2

3

1

R

   Lastwider-
   stand
= Resistance
   Résistance
   à la charge

Empfindlichkeit
Sensitivity
Sensibilité

Kurve
Curve

Courbe

 
 

Typischer Frequenzgang und 
Übertragungsfaktor 

Typical frequency response and 
sensitivity 

Réponse en fréquences typique et 
facteur de transmission 
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  T -  68 

 

Innenwiderstand Internal impedance Résistance interne 
4 k      5 % 4 k     5 % 4 k     5 % 

Querempfindlichkeit Transverse sensitivity Sensibilité transversale 
 7 %  7 %  7 % 

Eigenfrequenz fo Natural frequency fo Fréquence propre fo 
8 Hz  10 % 8 Hz  10% 8 Hz  10 % 

Arbeitstemperaturbereich Operating temperature range Température de travail 
-25 ... + 70 °C -25 ... + 70 °C -25 ... + 70 °C 

Max. zulässiger Schwingweg Max. admissible vibration 
displacement 

Déplacement vibratoire 
maximal admissible 

 0,45 mm  0,45 mm  0,45 mm 

Elektrischer Anschluss Electric connection Raccordement électrique 
PVC-Kabel,  
LIYCY 2 x 0,5 mm², 
abgeschirmt, 
Länge = 2 m,  
Kabelenden: offen 

Two-core PVC cable, 
LIYCY 2 x 0,5 mm², 
screened, 
Length = 2 m,  
cable ends: open 

câble PVC LIYCY à 2 
brins 2 x 0,5 mm2, 
blindé, Longueur = 2 m, 
extrémités libres 

Länge des Signalkabels Length of signal cable Longueur du câble signal 
max. 200 m max. 200 m max. 200 m 

Gehäuse Housing Boîtier 
Edelstahl; hermetisch 
gekapselt 

stainless steel; 
hermetically sealed 

acier inoxydable, 
hermétiquement scellé 

Befestigung Fixing Fixation 

 Zentralbefestigung mittels 
 Gewindestift M8 x 14;  
 Max. Anzugsmoment 6,5 Nm 
 M8 / 1/4" 28UNF; 
 Max. Anzugsmoment 3,5 Nm 

 Central fixing by means of stud
 M8 x 14; max. tightening 
 torque 6,5 Nm 
 M8 / 1/4" 28UNF; 
 max. tightening torque 3,5 Nm

 Fixation centrale par goujon 
 fileté M8 x 14; couple de 
 serrage maxi  
 admissible 6,5 Nm 
 M8 / 1/4" 28UNF; 
 couple de serrage maxi 
 admissible 3,5 Nm 

Schutzart nach DIN 40 050 Protective class as per DIN 40 050 Indice de protection d'après  
DIN 40 050 

IP 66 IP 66 IP 66 

Gewicht des Sensors ohne Kabel Weight of sensor without cable Poids de capteur sans câble 
ca. 330 g approx. 330 g env. 330 g 

EMV EMC CEM 

 EN 50082-2: 1995 
 Pkt. 1.1, 1.2, 1.4, 2.1, 2.2 
 EN 50081-2: 1994 Pkt. 1.1, 1.2 

 EN 50082-2: 1995
 item. 1.1, 1.2, 1.4, 2.1, 2.2 
 EN 50081-2: 1994
 item. 1.1, 1.2 

 EN 50082-2: 1995 
 Pkt. 1.1, 1.2, 1.4, 2.1, 2.2 
 EN 50081-2: 1994 Pkt. 1.1, 1.2

WEEE-Reg.-Nr. 69572330 WEEE-Reg.-No. 69572330 WEEE-Reg.-N°. 69572330 
Produktkategorie / 
Anwendungsbereich: 9 

product category / 
application area: 9 

catégorie de produits / 
domaine d'application : 9
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Montage Assembly Montage 
Sensor befestigen Fastening of sensor Fixation du capteur 

 
 

8

ø25

M 8

VSB23 (050628)>

Max. Einschraubtiefe
max. reach of screw
Profondeur max. de vissage

Gewindestift mit LOCTITE gesichert
Threaded stud secured with LOCTITE
Vis freinée à laide de LOCTITE

T-Sensor
Capteur T

Montagefläche
Installation surface
Surface de montage

0,8

 
 

 

Grundsätzlich gilt: The following applies on 
principle: 

Les points suivants doivent 
toujours être observés : 

Die Montagefläche muss plan und 
sauber, d.h. frei von Farbe, Rost 
etc. sein 

Mounting surface flat and clean, 
i.e. without paint, rust etc. 

La surface de montage doit être 
plane et propre, c.à.d. exempte de 
peinture, rouille etc. 

Gewindebohrung senkrecht zur 
Montagefläche; der Sensor muss 
an der Montagefläche kraft-
schlüssig anliegen 

Threaded stud perpendicular to 
mounting surface; the sensor must 
be tightened to the mounting 
surface 

Taraudage perpendiculaire à la 
surface de montage; La surface 
d'appui du capteur doit être en 
contact uniforme avec la surface 
de montage 

Gewindestift mit LOCTITE sichern Secure stud with LOCTITE Goujon fileté à l'aide de LOCTITE 

Hilfskonstruktionen zur Befestigung 
vermeiden; wenn unumgänglich, 
sind diese möglichst steif auszu-
führen 

Avoid auxiliary fixtures for 
mounting;if unavoidable, the fixture 
should be as rigid as possible 

Eviter les constructions auxiliaires 
lors du montage; lorsque ces 
constructions sont indispensables, 
elles doivent être aussi rigides que 
possible 

Zum Schutz gegen mechanische 
Beschädigungen und zur Erhöhung 
der EMV-Sicherheit sollte das 
Ansclusskabel in Stahlschutz-
rohren verlegt werden. 
Biegeradius rmin = 50 mm beachten 

To the protection against 
mechanical damages and for the 
increase of the EMC safety the 
connection cable should be 
transferred in flexible steel 
protective hose. 
Bending radius rmin = 50 mm 

Le câble de raccordement doit être 
protégé par un tube de protection 
en acier afin de le protéger de 
toute détérioration mécanique, de 
même que pour assurer une 
meilleure compatibilité électro-
magnétique. 
Rayon de courbure rmin = 50 mm 

Sensor direkt am Lagergehäuse 
befestigen.  
Max. Anzugsmoment 
entsprechend Gewindestift 
beachten. 

Fasten sensor directly to bearing 
housing. 
Observe max. tightening torque in 
accordance with stud. 

Fixer le capteur directement sur le 
palier. 
Le couple de serrage maxi doit être 
adapté au goujon utilisé. 
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Sensorkabel kürzen Shorten sensor cable Raccourcissement de la 
câble du capteur 

Kabel ablängen Cable to be cut to length Mettre le câble à la longueur 

Abschirmung wieder anlöten; 
Lötstelle mit Schrumpfschlauch 
oder Gummitülle schützen 

Resolder screen; protect soldering 
joint by means of shrink tubing and 
rubber bushing 

Braser le blindage au câble et 
protéger la brasure au moyen 
d'une gaine thermorétractable ou 
d'une douille en caoutchouc 

Kabelenden mit Adernendhülsen 
versehen 

Provide cable ends with end 
sleeves 

Munir les extrémités du câble des 
embouts de fermeture 

 

Bestellangaben Ordering Codes Code de commande 
Schwinggeschwindigkeits-
sensor Typ T - 68 

Vibration velocity sensor, 
type T - 68 

Capteur de vitesse de 
vibration Type T - 68 

 

Ausführung/Design/Exécution  Bestellcode/Ordeing code/ 
Code de commande 

 

Messrichtung und Arbeitstemperaturbereich       

Direction of measurement and working 
temperature range 

 
horizontal -25 ... +70 °C T -  6 8

 

Direction de mesure et plage de température de 
travail 
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Schwinggeschwindigkeits-Sensoren 
Baureihe VS-01xx ATEX D  

 
 

Velocity sensors 
Series VS-01xx ATEX GB  

 
 

Capteurs de vitesse d’oscillation 
Série VS-01xx ATEX F  
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Brüel & Kjær Vibro GmbH 
Leydhecker Str. 10 
64293 Darmstadt 

Germany: 
Tel.:   06151 / 428 1100 
Fax:   06151 / 428 1200 

E-Mail: info@bkvibro.de 
Internet: www.bkvibro.com 

 

Service Hotline: 
Tel.: +49(0)6151 / 428 1400 
Fax: +49(0)6151 / 428 1401 

 

 

 

 

Alle Rechte vorbehalten. 

Jegliche Vervielfältigungen dieser Technischen Dokumentation, gleich welchem Verfahren, 
ist ohne vorherige schriftliche Genehmigung durch die Brüel & Kjær Vibro GmbH, auch 
auszugsweise, untersagt. 

Änderungen ohne vorherige Ankündigung bleiben vorbehalten. 

Copyright 2006 Brüel & Kjær Vibro GmbH, D-64293 Darmstadt 
 

All rights reserved. 

No part of this technical documentation may be reproduced without prior written permission 
of Brüel & Kjær Vibro GmbH. 

Subject to change without prior notice. 

Copyright 2006 by Brüel & Kjær Vibro GmbH, D-64293 Darmstadt 
 

Tous droits réservés. 

Toute reproduction de la présentedocumentation technique, par quelque procédé que ce 
soitest interdite, même partiellement, sans l'autorisation préalableécrite de la Société Brüel & 
Kjær Vibro GmbH. 

Tous droits de modifications réservés sans avis préalable. 

Copyright 2006 by Brüel & Kjær Vibro GmbH, D-64293 Darmstadt 
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  VS -  01xx ATEX 

 

 Achtung !  Note!  ATTENTION ! 
Vor Inbetriebnahme des Produktes 
muss die Betriebsanleitung gelesen 
und verstanden werden. 

Bei Bedarf die Betriebsanleitung in 
fehlender EU-Sprache unter 
folgender Adresse anfordern: 

Before operating the product the 
manual must be read and 
understood. 

If necessary you may order the 
manual in the missing European 
Union language under the following 
address: 

 

Avant utilisation de l'appareil, il faut 
impérativement avoir lu et compris 
le manuel d'emploi. 

Si besoin, commander le manuel 
d'emploi dans la langue manquante 
à l'adresse suivante : 

 Nota importante!  Nota !  Atenção ! 
Antes de utilizar este producto debe 
leer y comprender el manual. 

Si necesita el manual en otro idioma 
de la Unión Europea, puede pedirlo 
en la siguiente dirección: 

Il manuale deve essere letto e 
compreso prima della messa in 
servizio del prodotto. 

Se necessario, il manuale mancante 
nella lingua Europea desiderata, è 
ordinabile al seguente indirizzo: 

Antes de usar o produto é 
necessário ler a documentação e 
entender-la. 

Se for necessário é favor pedir a 
documentação na língua europeia 
que necessita dirigindo-se a está 
direção: 

 

 Attentie!  Henvisning:  Observera ! 
Voor ingebruikname van het 
produkt dient de gebruiksaan-
wijzing gelezen en begrepen te zijn. 

Bij behoefte aan een gebruiksaan-
wijzing in een ontbrekende EU-taal 
is deze op onderstaand adres aan te 
vragen: 

 

Før produktets ibrugtagning skal 
brugsanvisningen læses og forstås!

Brugsanvisningen kan bestilles på 
et EU-sprog ved henvendelse til: 

Före idrifttagning av produkten 
måste bruksanvisningen läsas och 
förstås. 

Om nödvändigt kan bruksan-
visningen beställas i det saknade 
EU-språket under följande adress: 

 Huomio!   !  Figyelem! 
Ennen käyttöönottoa tulee lukea ja 
ymmärtää käyttöohjeet. 

Kun tarvitset käyttöohjeita muilla 
EU-kielillä ota yhteys seuraavaan 
osoitteeseen: 

    
,      

  . 

    
   , 

    :

A termék üzembe helyezése el tt az 
üzemeltetési utasítást el kell 
olvasni, és meg kell érteni. 

Szükség esetén hiányzó EU-nyelven 
az üzemeltetési utasítást, az alábbi 
címen lehet igényelni: 

 

 Uwaga!  Pozor!  Upozornenie ! 

Przed rozpocz ciem u ytkowania 
urz dzenia uprzejmie prosimy o 
uwa ne zapoznanie si  z instrukcj  
obs ugi. 

Instrukcje obs ugi dla naszych 
urz dze  dost pne s  we 
wszystkich oficjalnych j zykach 
Unii Europejskiej. Brakuj ce 
egzemplarze mo na zamawia  pod 
wskazanym poni ej adresem: 

P ed uvedením výrobku do provozu 
je nutné p e íst si návod k provozu 
a porozum t mu. 

V p ípad  pot eby si návod k 
provozu v chyb jící e i EU 
vyžádejte na následující adrese: 

Pred uvedením zariadenia do 
prevádzky si treba dôkladne 
pre íta  prevádzkový návod a treba 
jeho obsah správne pochopi . 

V prípade potreby si prevádzkový 
návod vyžiadajte v príslušnom 
jazyku EÚ na nasledovnej adrese: 

 
 
 

© VS01xxDEF 9.3.2006  Seite/Page 3 von/of/de 18 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 150 of 927



VS -  01xx ATEX 

 

 Pozor!  Uzman bu!  D mesio! 
Pred zagonom proizvoda morate 
najprej prebrati in razumeti navodilo 
za uporabo. 

Po potrebi zahtevajte navodilo za 
uporabo v jeziku EU, ki vam manjka, 
na naslednjem naslovu: 

 

Pirms produkta ekspluat cijas 
uzs kšanas, r p gi izlasiet 
lietošanas instrukciju. 

Vajadz bas gad jum  pieprasiet 
lietošanas instrukciju izst kstošaj  
ES valod  pa š du adresi: 

Prieš pradedant naudoti produkt , 
atidžiai perskaitykite instrukcij . 

Esant reikalui, reikalaukite 
instrukcijos tr kstama ES kalba 
tokiu adresu: 

 Tähelepanu!  Note!  

Enne toote kasutuselevõttu tuleb 
kasutusjuhend läbi lugeda ja sellest 
aru saada. 

Kui vajate kasutusjuhendit mõnes 
muus EL keeles, küsige seda 
järgmiselt aadressilt: 

Before operating the product the 
manual must be read and 
understood. 

If necessary you may order the 
manual in the missing European 
Union language under the following 
address: 
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  VS -  01xx ATEX 

 

Allgemeines General Généralités 
Brüel & Kjær Vibro Schwinggeschwin-
digkeits-Sensoren arbeiten nach dem 
elektrodynamischen Prinzip und 
werden zur Erfassung der absoluten 
Lagerschwingung von Maschinen 
eingesetzt. 

Brüel & Kjær Vibro velocity sensors 
work according to the electro-dynamic 
principle and are used in order to 
detect the absolute bearing vibration 
of machines. 

Les capteurs de vitesse d’oscillation 
Brüel & Kjær Vibro fonctionnent selon 
le principe électrodynamique et 
servent à détecter l’oscillation absolue 
des paliers des machines. 

Die Sensoren der Baureihe VS-01xx 
sind zum Einsatz in explosions-
gefährdeten Bereichen zugelassen. 

All sensors of the VS-01xx series are 
certified for use in potentially explosive 
surroundings. 

Les capteurs de la série VS-01xx sont 
homologués pour être utilisés dans 
des zones exposées à des risques 
d’explosion. 

Die Sensorbaureihe VS-01xx gibt es 
u.a. in den Ausführungen: 

Among others, the sensor series  
VS-01xx comprises the following 
models: 

Exemples de modèles de la série de 
capteurs VS-01xx: 

VS-0168, VS-0188, 
Messrichtung horizontal 

VS-0168, VS-0188, measuring 
direction: horizontal 

VS-0168, VS-0188, orientation 
de la mesure : horizontale 

VS-0169, Messrichtung vertikal 
sowie 

VS-0169, measuring direction: 
vertical 

VS-0169, orientation de la 
mesure : verticale et 

VS-0177, Messrichtung 
horizontal und vertikal 

VS-0177, both horizontal and 
vertical measuring direction 

VS-0177, orientation de la 
mesure : horizontale et 
verticale 

 

Einsatzbereich Range of application Domaine d‘application
Die Sensoren der Baureihe VS-01xx 
haben eine Zulassung zum Einsatz in 
“Explosionsgefährdeter Umgebung”. 

All sensors of the VS-01xx series are 
certified for use in “potentially 
explosive surroundings”. 

Les capteurs de la série VS-01xx sont 
homologués pour être utilisés dans un 
“environnement exposé à des risques 
d’explosion”. 

Hier dehnt sich die Anwendung aus 
bis zum Einsatz in Zone 1 bzw. 
Kategorie 2 (ATEX). 

They are also suitable for use in zone 
1 resp. category 2 (ATEX). 

Le domaine d’application s’étend à la 
zone 1 ou la catégorie 2 (ATEX). 

Der Einsatz der Sensoren ist nur 
innerhalb der im Datenblatt genannten 
Spezifikationen zulässig und dient 
ausschließlich der Messung von 
mechanischen Schwingungen. 

The sensors should only be used in 
accordance with the specifications 
listed on the data sheet and are 
intended solely for the measurement 
of mechanical vibrations. 

L’utilisation des capteurs n’est 
autorisée que dans le cadre des 
spécifications stipulées dans la fiche 
technique et est exclusivement 
destinée à mesurer les vibrations 
mécaniques. 
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VS -  01xx ATEX 

 

Maße und Messrichtungen Dimensions and 
measuring directions 

Mesures et orientations 
des mesures 

 

340°

180°
175°

185°

90°

355°

0°
180°

110°
90°

0°

70°

200°

180° 0°

90°

SW 27

M
10

50

ø
38

9,95 m

12

10

5°

Messrichtung
Direction of measurement

Direction de mesure

75
85 bei / at / pour VS-177

VS-0168
Messrichtung: 

Direction of measurement:
Direction de mesure:

Horizontal

Zulässige Montagebereiche
Admissible mounting range

Plage de montage admissible

VS-0169
Messrichtung:

Direction of measurement:
Direction de mesure:

Vertical

VS-0177
Messrichtung:

Horizontal und Vertikal
Direction of measurement:

Horizontal and Vertical
Direction de mesure:
Horizontal et Vertical

 

 

Explosionsschutz Explosion protection Protection contre 
l’explosion 

EG-Baumusterprüfbescheinigung EC-design test certificate Attestation de contrôle de modèle 
type CE 

PTB 02 ATEX 1015 X PTB 02 ATEX 1015 X PTB 02 ATEX 1015 X 

Schutzart Protection class Type de protection 

 II 2 G EEx d IIC T6  II 2 G EEx d IIC T6  II 2 G EEx d IIC T6 

Normenbezug List of standards Normes de référence 

 EN 50014:1997 + A1 + A2 
 EN 50018:2000 

 EN 50014:1997 + A1 + A2 
 EN 50018:2000 

 EN 50014:1997 + A1 + A2 
 EN 50018:2000 

Temperaturbereich Temperature range Plage de température 
- 15 °C < Tu < + 65 °C - 15 °C < Tu < + 65 °C - 15 °C < Tu < + 65 °C 
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  VS -  01xx ATEX 

 

Besondere Bedingungen Special conditions Conditions particulières 
Anschlussbedingungen: Connection conditions: Conditions de branchement : 

1. Beim Anschluss des Schwing-
geschwindigkeitssensors VS-01xx 
ist dafür Sorge zu tragen, dass das 
Ende der Anschlussleitung 
entweder 

1. When connecting the velocity 
sensor VS-01xx, please make sure 
that the end of the connecting line 
is either 

1. Pour brancher le capteur de 
vitesse d’oscillation VS-01xx, il faut 
veiller à ce que l’extrémité du câble 
de raccordement 

sich außerhalb des explosions-
gefährdeten Bereichs befindet 

located outside the potentially 
explosive surrounding 

soit en dehors de la zone 
exposée aux risques 
d’explosion 

oder or ou 

durch eine anerkannte Zünd-
schutzart nach EN 50014 ff 
geschützt wird. 

protected according to  
EN 50014 ff. 

soit protégée par un type de 
protection conforme à la norme 
EN 50014 ff. 

2. Die Anschlussleitung des 
Schwinggeschwindigkeitssensors 
VS-01xx ist fest und so zu 
verlegen, dass sie hinreichend 
gegen Beschädigung geschützt ist. 

2. Please install the sensor’s 
connecting line in a way that it is 
adequately protected against 
possible damages. 

2. Le câble de raccordement du 
capteur de vitesse d’oscillation  
VS-01xx doit être correctement fixé 
et posé de manière à être 
suffisamment protégé contre les 
détériorations. 

 

Ex-relevante technische 
Daten: 

Ex-relevant technical data: Caractéristiques techniques 
relatives à l’explosion: 

Ausgangsspannung Output voltage Tensions de sortie 
Max. 20 V Max. 20 V Max. 20 V 

Nennstromstärke Nominal strength of current Intensité du courant nominal 
Max. 50 mA Max. 50 mA Max. 50 mA 

Verlustleistung Stray power Perte de puissance 

 Max. 1 W  
 (arbeitet ohne Hilfsenergie als 
 Generator) 

 Max. 1 W 
 (works as a generator without 
 any supplementary energy) 

 Max. 1 W  
 (fonctionne sans énergie 
 auxiliaire comme générateur) 

 

Generelle Technische 
Daten Sensoren VS - 01xx 

General technical data of 
sensors VS - 01xx 

Caractéristiques 
techniques générales des 
capteurs VS - 01xx 

   

Elektrisch Electrical Caractéristiques électriques 
Messgröße Measured variable Mesure 

Schwinggeschwindigkeit Vibration velocity Vitesse d’oscillation 

Messprinzip Principle of measurement Principe de mesure 
elektrodynamisch Electro-dynamic électrodynamique 

Anschlussleitung des Sensors Sensor connecting line Câble de raccordement du capteur 

 PVC-Kabel; (N) YLHCY-J 
 3 x 0,75 mm²; abgeschirmt 
 Länge 10 m; Aderenden: offen 

 PVC-cable; (N) YLHCY-J 
 3 x 0,75 mm²; shielded 
 length: 10 m; wire ends: open 

 Câble PVC; (N) YLHCY-J 
 3 x 0,75 mm²; blindé 
 Longueur 10 m ; extrémités 
 des brins : ouvertes 
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VS -  01xx ATEX 

 

Potenzialfreiheit Potential Liberté de potentiel 
Das Gehäuse des 
Sensors ist potenzialfrei. 

The sensor housing is potential-free. Le boîtier du capteur est sans 
potentiel. 

Befestigung Fastening Fixation 
Zentralbefestigung, 
Gewinde M 10  
(VS-0188 = M8) 
mittels Gewindestift  
M10 x 25; DIN 914; A2F 
(VS-0188 = M8 x 25) 

Central fastening, 
thread: M 10  
(VS-0188 = M8) 
by means of set screw 
M10 x 25; DIN 914; A2F
(VS-0188 = M8 x 25) 

Fixation centrale, filetage 
M 10 (VS-0188 = M8) 
à l’aide d’une vis sans 
tête M10 x 25 ;  
DIN 914 ; A2F  
(VS-0188 = M8 x 25) 

Max. Anzugsdrehmoment Max. fastening torque Couple de serrage maximum 
87 Nm 87 Nm 87 Nm 

 

Technische Daten für  
VS-0168, VS-0169 und  
VS-0188 

Technical data of VS-0168, 
VS-0169 and VS-0188 

Caractéristiques 
techniques de VS-0168, 
VS-0169 et VS-0188 

Übertragungsfaktor E bei f = 80 Hz Transfer ratio E if f = 80 Hz Facteur de transmission E  
pour f = 80 Hz 

E
mV

mm s
x

R
k R

L

L

100
4/

 E
mV

mm s
x

R
k R

L

L

100
4/

 E
mV

mm s
x

R
k R

L

L

100
4/

 

 

300

30

1MOhm

kOhm

kOhm

1500

RL

2

3

1

50

27

20
300

25
20

5 6 8
600 900
10 15

+ 5 %

100

92

87

mV/mm/s

mV/mm/s

mV/mm/s

12000
2004030

60003000
50 100 150

150

40

100
80

60
50

120

mV
mm/s

VSB11 (050405)

1/min

4 kOhm

V

Ri

U

Hz
60000
1000

30000
500

120000
2000

L

2

3

1

R

   Lastwider-
   stand
= Resistance
   Résistance
   à la charge

Empfindlichkeit
Sensitivity
Sensibilité

Kurve
Curve

Courbe

 
Typischer Frequenzgang und 
Übertragungsfaktor 

Typical frequency response curve  
and transfer ratio 

Courbe de réponse typique du facteur 
de transmission 
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  VS -  01xx ATEX 

 

Innenwiderstand Internal resistance Résistance intérieure 
4 k    5 % 4 k    5 % 4 k    5 % 

Querempfindlichkeit Transverse sensitivity Sensibilité transversale 
 7 %  7 %  7 % 

Eigenfrequenz fo Natural frequency fo Fréquence de résonance fo 
8 Hz  10 % 8 Hz  10 % 8 Hz  10 % 

Arbeitsfrequenzbereich Actual frequency Plage de fréquence de travail 
10 ... 2000 Hz 10 ... 2000 Hz 10 ... 2000 Hz 

Max. zulässiger Schwingweg Max. admissible vibration distance Course d’oscillation max. 
autorisée 

 0,45 mm  0,45 mm  0,45 mm 

 

Technische Daten für 
VS-0177 

Technical data of VS-0177 Caractéristiques 
techniques de VS-0177 

Übertragungsfaktor E bei f = 80 Hz Transfer ratio E if f = 80 Hz Facteur de transmission E  
pour f = 80 Hz 

E
mV

mm s
x

R
k R

L

L

75
3/

 E
mV

mm s
x

R
k R

L

L

75
3/

 E
mV

mm s
x

R
k R

L

L

75
3/

 

 

300

kOhm

kOhm

MOhm

1500

R

3 6,8
2

1

27

1

L

20
300
5

12
10
8

6
151086
900600

+ 2 %

mV/mm/s

mV/mm/s

mV/mm/s

68

53

75

504030
3000

100 200150
6000 12000

15

25
30

20

60
50
40

80

120
100

mV
mm/s

VSB12 (050425)

1/min

3 kOhm

V

Ri

U

500 1000
30000 60000

2000 Hz
120000

LR  = 

2

3

1

Lastwider-
stand
Resistance
Résistance
à la charge

Empfindlichkeit
Sensitivity
Sensibilité

Kurve
Curve

Courbe

 
Typischer Frequenzgang und 
Übertragungsfaktor 

Typical frequency response curve  
and transfer ratio 

Courbe de réponse typique du facteur 
de transmission 
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VS -  01xx ATEX 

 

Innenwiderstand Internal resistance Résistance intérieure 
3 k    5 % 3 k    5 % 3 k    5 % 

Querempfindlichkeit Transverse sensitivity Sensibilité transversale 
 5 %  5 %  5 % 

Eigenfrequenz fo Natural frequency fo Fréquence de résonance fo 
15 Hz  2 % 15 Hz  2 % 15 Hz  2 % 

Arbeitsfrequenzbereich Actual frequency Plage de fréquence de travail 
20 ... 2000 Hz 20 ... 2000 Hz 20 ... 2000 Hz 

Max. zulässiger Schwingweg Max. admissible vibration distance Course d’oscillation max. 
autorisée 

 1 mm  1 mm  1 mm 

 

Mechanische Daten Mechanical data Caractéristiques 
mécaniques 

Biegeradius des Anschlussleitung Bending radius of connecting line Angle de courbure du câble de 
raccordement 

 50 mm  50 mm  50 mm 

Außendurchmesser External insulation diameter Diamètre extérieur 
ca. 7 mm approx. 7 mm env. 7 mm 

Gehäuse Housing Boîtier 
Edelstahl hermetisch 
gekapselt 

Stainless steel, 
hermetically sealed 

Enveloppe hermétique  
en acier inoxydable 

Gewicht des Sensors ohne 
Leitung 

Weight of sensor without line Poids du capteur sans câble 

ca. 1,25 kg approx. 1,25 kg env. 1,25 kg 

Umgebungstemperatur Ambient temperature Température ambiante 
max. -15 ... + 65 °C max. -15 ... + 65 °C max. -15 ... + 65 °C 

Lagerungstemperaturbereich Storage temperature Plage de température de stockage 
-15 ... + 70 °C -15 ... + 70 °C -15 ... + 70 °C 

 

Mechanische 
Beständigkeit 

Mechanical resistance Résistance mécanique 

Schwingen Oscillation Oscillation 

 DIN 40046 Blt.8 
 DIN EN 60068-2-6:1996-05 
 IEC 68-2-6-1995 + 
 Corrigendum 1995 

 DIN 40046 Sheet 8 
 DIN EN 60068-2-6:1996-05 
 IEC 68-2-6-1995 + 
 Corrigendum 1995 

 DIN 40046 Blt.8 
 DIN EN 60068-2-6:1996-05 
 IEC 68-2-6-1995 + 
 Corrigendum 1995 

Schocken Shock Chocs 

 DIN 40046 Blt.7 
 DIN EN 60068-2-27:1995-03 
 IEC 68-2-27:1987 

 DIN 40046 Sheet 7 
 DIN EN 60068-2-27:1995-03 
 IEC 68-2-27:1987 

 DIN 40046 Blt.7 
 DIN EN 60068-2-27:1995-03 
 IEC 68-2-27:1987 

Dauerschocken Permanent shock Chocs répétés 

 DIN 40046 Blt.26 
 DIN EN 60068-2-29:1995-03 
 IEC 68-2-29:1987 

 DIN 40046 Sheet 26 
 DIN EN 60068-2-29:1995-03 
 IEC 68-2-29:1987 

 DIN 40046 Blt.26 
 DIN EN 60068-2-29:1995-03 
 IEC 68-2-29:1987 
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  VS -  01xx ATEX 

 

Eingehaltene Normen und 
Richtlinien 

Relevant standards and 
guidelines 

Normes et directives 
respectées 

(Schutzart nach DIN 40 050) (Protection class acc. to 
DIN 40 050) 

(Type de protection selon la 
norme DIN 40 050) 

IP 65 IP 65 IP 65 

EMV EMC CEM 
DIN EN 61326 : 2004 -05 DIN EN 61326 : 2004 -05 DIN EN 61326 : 2004 -05

WEEE-Reg.-Nr. DE 69572330 WEEE-Reg.-No. DE 69572330 WEEE-Reg.-N°. DE 69572330 
Produktkategorie / 
Anwendungsbereich: 9 

product category / 
application area: 9 

catégorie de produits / 
domaine d'application: 9 

 

Anschluss-Schema Wiring scheme Schéma des connexions 
 

 

VS01ANS (050921)

V

grün/gelb
green/yellow
vert/jaune
schwarz/gelb
black/yellow
noir/jaune

braun/brown/brun
blau/blue/bleu

0 V - Bezugsleiter / 0 V - conductor
Conducteur de référence 0 V

Potentialausgleich
equipotential bonding
compensation de potentiel

Signal

Schirm
Shield
Blindage

PA/

 
 

 

VSB01   Polarität 
Bei der eingezeichneten 
Bewegungsrichtung des Sensors 
entsteht ein positives Signal an der 
blauen Kabelader. 

VSB01   Polarity 
If the sensor moves in the direction 
shown below, a positive signal occurs 
at the blue lead. 

VSB01   Polarité 
La direction représentée du 
mouvement du capteur déclenche un 
signal positif sur le brin de câble bleu. 

 

Liste de contrôle Installation Liste de contrôle 
Checkliste Check list Liste de contrôle 
Prüfen Sie vor der Montage Prior to mounting, please check Vérifications à effectuer avant le 

montage 

1 Sensor 1 Sensor 1 Capteur 

auf Vollständigkeit prüfen with regard to completeness Vérifier tous les composants 

alle Teile vorhanden complete number of 
components 

Aucun composant manquant 

keine Beschädigungen 
ersichtlich 

no visible damages Pas de détériorations visibles 
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2 Montagezubehör 2 Mounting accessories 2 Accessoires de 
 montage 

vollständig vorhanden  
(falls erforderlich) 

complete number available 
(if necessary) 

Vérifier que rien ne manque 
(si nécessaire) 

Gewindestift set screw Vis sans tête 

Verschraubungen, Clipschellen, screw fittings, clamps, Assemblages vissés, brides de 
fixation par clips, 

alle Teile passen zueinander all components are compatible Vérifier que toutes les pièces 
s’adaptent les unes aux autres 

Gleiches Gewinde am Sensor 
und an der Befestigungs-
bohrung an der Messstelle? 

same thread at sensor and 
mounting bore at the 
measuring point 

Le filetage du capteur et le 
filetage du perçage de fixation 
au niveau du point de mesure 
sont identiques ? 

 

3 Leitungsweg 3 Line distance 3 Passage du câble 

Leitungsweg vom Sensor bis zum 
Klemmenanschlusskasten 

Line distance from sensor to 
terminal box 

Passage du câble du capteur 
jusqu’au bornier 

Sind Beschädigungen der 
Leitung ausgeschlossen? 

No damages at the line? Aucune détérioration du câble ?

 

4 Werkzeuge 4 Tools 4 Outils 

Montage Mounting Montage 

Drehmomentschlüssel torque wrench Clef dynamométrique 

Gabelschlüssel fork wrench Clef à molette 

Schraubenzieher Screwdriver Tournevis 

 

Vorbereitung der 
Montagestelle 

How to prepare the 
mounting surface 

Préparation du lieu de 
montage 

Ebenheit und Oberflächenbeschaffung 
der Montagestelle müssen gemäß den 
Angaben der Zeichnung vorbereitet 
werden. 

Please make sure that the mounting 
surface is prepared according to the 
indications in the drawing. 

Il faut préparer la planéité et la qualité 
du revêtement de surface du lieu de 
montage conformément aux indica-
tions du schéma. 

 

1
0

  0,8

ø35

M10

VS01 mont (050921)

>

8

ø25

M 8

VS0188 (050921)

>Montagefläche
Mounting surface

Surface de montage

Gewindestift gegen
Lösen sichern
Please protect set screw 
from working loose
Veuillez arrêter le
boulon fileté s.v.p.

max. Einschraubtiefe
Max. thread reach
Profondeur de
filetage max.

VS-Sensor
Capteur VS VS-Sensor

Capteur VS

Montagefläche
Mounting surface
Surface de montage

max. Einschraubtiefe
Max. thread reach
Profondeur de
filetage max.

Gewindestift gegen
Lösen sichern
Please protect set screw 
from working loose
Veuillez arrêter le
boulon fileté s.v.p.

0,8
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  VS -  01xx ATEX 

 

Montage- und 
Installationshinweise 

Hints for mounting and 
installation 

Consignes de montage et 
d’installation 

Voraussetzung für eine betriebs-
sichere Anlage ist die "richtige" 
Installation. Sie soll den Sensor 
schützen vor: 

A precondition for operational safety is 
"correct" installation. It protects the 
sensor against: 

Pour garantir la fiabilité de 
fonctionnement de l’appareil, il faut 
impérative-ment que l’installation soit 
"correcte". Elle doit protéger le 
capteur contre : 

mechanischer Beschädigung  
(z.B. durch Quetschen der Leitung) 

mechanical damages (e.g. caused 
by pinching of the line) 

les détériorations mécaniques (par 
ex. par écrasement du câble) 

Beschädigung der Leitung infolge 
von Vibration  
(z.B. Abrieb der Isolation) 

damages at the line caused by 
vibration  
(e.g. abrasion of insulation) 

les détériorations du câble à la 
suite de vibration  
(par ex. usure de l’isolation) 

elektrischen Einstreuungen (EMV) electric interference (EMV) les interférences électriques (CEM)

Umwelteinflüssen  
(z.B. Feuchtigkeit). 

environmental influences  
(e.g. humidity). 

les influences de l’environnement 
(par ex. : humidité). 

Zusätzlich zu den allgemeinen 
Installationsbestimmungen elektrischer 
Anlagen ist bei der Errichtung 
elektrischer Anlagen in explosions-
gefährdeten Bereichen die DIN  
VDE 0165 bzw. die relevanten 
Landesvorschriften zur Errichtung 
explosionsgeschützter Anlagen zu 
beachten. 

When putting up electric systems in 
potentially explosive surroundings, not 
only the general installation 
instructions for electric systems have 
to be observed, but also standard  
DIN VDE 0165 resp. the relevant 
country-specific regulations for 
explosion-protected systems. 

En plus des consignes générales 
d’installation des dispositifs 
électriques, la mise en place des 
dispositifs électriques dans des zones 
exposées à des risques d’explosion 
doit être conforme à la norme  
DIN VDE 0165 ou aux prescriptions 
régionales applicables pour la mise en 
place de dispositifs électriques à 
l’épreuve de l’explosion. 

 

Leitungen und 
Schutzschläuche 

Lines and protective tubes Câbles et gaines de 
protection 

Sensorleitung und eventuelle 
Verlängerungsleitungen sind elektrisch 
und mechanisch zu schützen. Hierbei 
sind die örtlichen Gegebenheiten zu 
beachten. 

The sensor line as well as possible 
extension lines have to be protected 
both electrically and mechanically. 
Please take the local conditions into 
account when doing so. 

Le câble du capteur et les éventuels 
câbles de rallonge doivent disposer 
d’une protection électrique et 
mécanique. Respecter à cet égard les 
conditions du site. 

 

Leitungskennzeichnung Marking of lines Identification du câble 
Der Kennzeichnung der Leitung von 
der Messstelle bis zum Anschluss an 
die Überwachungselektronik kommt 
eine nicht zu unterschätzende Bedeu-
tung zu. Sie ist für die Dokumentation, 
die Inbetriebnahme und die Service-
abteilungen unerlässlich und muss 
kundenseitig ausgeführt werden. 

It is very important to mark the line 
from the point of measurement to the 
connection of the electronic 
supervision system. It is indispensable 
for documentation, initiation and for 
the service departments and has to be 
done by the customer. 

L’identification du câble depuis le lieu 
de mesure jusqu’au raccordement sur 
le système électronique de 
surveillance est importante et il ne faut 
pas la négliger. Elle est indispensable 
pour la documentation, la mise en 
service et les services de SAV. Elle 
doit être effectuée par le client. 
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Verantwortung des 
Betreibers der Anlage 

Customer’s responsibility Responsabilité de 
l’exploitant de l’installation

Für die richtige Auslegung der 
elektrischen Anlage unter Explosions-
schutz-Bedingungen sowie der 
korrekten Inbetriebnahme ist 
ausschließlich der Betreiber der 
Anlage verantwortlich. Die jeweils 
gültigen Explosionschutz-Verord-
nungen und Sicherheitsvorschriften 
sind einzuhalten und gegebenenfalls 
durch einen Sachverständigen zu 
überprüfen. 

The customer is solely responsible for 
the correct layout of the electric 
system under consideration of 
explosion protection regulations as 
well as for the correct initiation. The 
explosion protection- and safety 
regulations currently valid have to be 
observed resp. checked by an expert, 
if necessary. 

L’exploitant de l’installation est seul 
responsable du bon agencement de 
l’installation électrique dans des 
conditions de protection contre 
l’explosion ainsi que de la bonne mise 
en service. Les réglementations 
respectivement applicables en matière 
de protection contre l’explosion et les 
prescriptions de sécurité doivent être 
respectées et, le cas échéant, 
vérifiées par un expert. 

Wird die Anlage im Auftrag des 
Betreibers von einem Subunternehmer 
errichtet, darf die Anlage erst in 
Betrieb genommen werden, nachdem 
der Subunternehmer durch eine 
Installations-Bescheinigung die sach- 
und fachgerechte Installation 
entsprechend der jeweils gültigen 
Vorschriften bestätigt hat. 

In case that the system is put up by a 
sub-contractor on behalf of the 
customer, it must not be put into 
service until the sub-contractor has 
proven that it has been installed 
correctly and in conformity with the 
valid regulations by means of an 
installation certificate. 

Si l’installation est mise en place par 
un sous-traitant à la demande de 
l’exploitant, l’installation ne doit être 
mise en marche que lorsque le sous-
traitant a présenté une attestation 
d’installation confirmant que l’installa-
tion a été faite dans les règles de l’art 
conformément aux prescriptions 
applicables. 

Die erstmalige Inbetriebnahme von 
Explosionsgeschützten Anlagen oder 
Anlagenteilen sowie die Wiederinbe-
triebnahme nach größeren 
Änderungen oder Wartungsarbeiten 
muss der jeweils zuständigen 
Aufsichtsbehörde vom Betreiber 
gemeldet werden. 

The customer has to notify the 
supervising authorities of the initiation 
of explosion-protected systems as well 
as of any re-operation after substantial 
changes or maintenance work. 

La première mise en service des 
installations ou des pièces d’instal-
lations à l’épreuve de l’explosion ainsi 
que la remise en service à la suite de 
modifications importantes ou d‘opéra-
tions d’entretien doivent être signalées 
par l’exploitant aux autorités de 
contrôle compétentes. 

 

Wartung und 
Reparatur 

Maintenance and 
repair 

Entretien et réparation

Die Sensoren der Baureihe VS-01xx 
sind wartungsfrei. 

All sensors of the VS-01xx series 
are maintenance-free. 

Les capteurs de la série VS-01xx  
ne demandent aucun entretien. 

 

Wichtiger Reparatur-
hinweis: 

Important repair 
instruction: 

Consigne de réparation 
importante : 

Ein defekter Sensor darf nicht 
geöffnet werden und muss im 
Schadensfall komplett ausge-
tauscht werden. 

Never open a defective sensor! It 
has to be replaced in case of 
damage. 

Il ne faut surtout pas ouvrir un 
capteur qui est défectueux et il faut 
le remplacer intégralement s’il est 
abîmé. 

Bei einem Defekt am Anschluss-
kabel muss der Sensor sofort 
ausgetauscht werden. 

Should a defect occur at the power 
supply lead, the sensor has to be 
replaced immediately. 

Si le câble de raccordement 
présente un défaut, il faut remplacer 
le capteur. 
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Fehlererkennung / 
Kurztest 

Error detection /  
rapid test 

Détection des défauts / 
test bref 

Zur Überprüfung des Sensors muss 
der Sensor demontiert werden und 
außerhalb des explosionsgefährdeten 
Bereiches geprüft werden. 

Please disassemble the sensor in 
order to check it. The examination has 
to be done outside the potentially 
explosive surroundings. 

Pour vérifier le capteur, il faut le 
démonter et le vérifier en dehors de la 
zone exposée aux risques d’explosion.

Die Prüfung beschränkt sich auf eine 
Messung mittels eines handels-
üblichen Widerstandmessgerätes. 

The examination is limited to one 
measurement with a standard 
ohmmeter. 

Le contrôle se limite à un relevé de 
mesure à l’aide d’un appareil de 
mesure de la résistance vendu dans le 
commerce. 

 

Fehlertabelle Error chart Tableau des défauts 
 

Fehlerbeschreibungen 
Type of malfunction 
Description du défaut 

Mögliche Ursache 
Possible cause 
Cause possible 

Kontrolle 
Verification 
Contrôle 

Kein Messsignal 
No measuring signal 
Pas de signal de mesure 

Kabelbruch 
Broken cable 
Rupture de câble 

Messung des Widerstandes 
Resistance measuring 
Mesure de la résistance 

 Wicklungsschaden 
Winding damage 
Bobinage endommagé 

Messung des Widerstandes 
Resistance measuring 
Mesure de la résistance 

 

Messaufbau Set-up of measuring 
instruments 

Constitution de la mesure 

 

VS01Wart (050921)

V

blau / blue / bleu     Signal

braun / brown / brun     COM

VS-01xx 
Sensor
Capteur

Widerstands-
messgerät

Ohmmeter
appareil de
mesure de
la résistance

 

 

Hinweis: Note: Remarque : 
Die Messungen sind nur durch 
autorisiertes Fachpersonal 
vorzunehmen. 

Measurements should only be 
carried out by authorized experts. 

Les relevés de mesures doivent 
impérativement être effectués par 
un technicien spécialisé agréé. 

Ist der Sensor in explosionsge-
fährdeter Umgebung eingesetzt, so 
sind die zum Zeitpunkt der 
Inspektion gültigen Normen und 
Rechtsvorschriften zu beachten. 

If the sensor is used in potentially 
explosive surroundings, please 
observe the standards and legal 
regulations valid at the time of 
inspection. 

Si le capteur est utilisé dans un 
environnement à risque 
d’explosion, les normes et les 
dispositions légales applicables au 
moment de l’inspection doivent être 
respectées. 
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Sensortyp 
Sensor type 
Type de capteur 

Sollwert 
Set point 
Valeur théorique 

Messwert 
Measured value 
Valeur mesurée 

Ergebnis 
Result 
Résultat 

VS-016x 
VS-0188 4 k ± 200  

3,8  k

 

4,2  k  

Nicht ok, Sensor austauschen 
not o.k., replace sensor 
pas ok, remplacer le capteur 

Nicht ok, Sensor austauschen 
not o.k., replace sensor 
pas ok, remplacer le capteur 

VS-017x 3 k ± 150  

2,85 k

 

3,15 k  

Nicht ok, Sensor austauschen 
not o.k., replace sensor 
pas ok, remplacer le capteur 

Nicht ok, Sensor austauschen 
not o.k., replace sensor 
pas ok, remplacer le capteur 

 

Entsprechen die Messwerte den 
Sollwerten, so kann ein mechanischer 
Defekt vorliegen. In diesem Fall ist der 
Sensor zur Überprüfung an den 
Hersteller zu senden. 

If the measured values equal the set 
points, a mechanical defect may be 
the cause. In this case, please return 
the sensor to the manufacturer for 
inspection. 

Si les valeurs mesurées corres-
pondent aux valeurs théoriques, il peut 
s’agir d’un défaut mécanique. Dans ce 
cas, il faut envoyer le capteur au 
fabricant pour le faire vérifier. 
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Brüel & Kjær Vibro GmbH 
Leydhecker Str. 10 
64293 Darmstadt 

Germany: 
Tel.:   06151 / 428 1100 
Fax:   06151 / 428 1200 

E-Mail: info@bkvibro.de 
Internet: www.bkvibro.com 

 

Service Hotline: 
Tel.: +49(0)6151 / 428 1400 
Fax: +49(0)6151 / 428 1401 

 

 

 

 

Alle Rechte vorbehalten. 

Jegliche Vervielfältigungen dieser Technischen Dokumentation, gleich welchem 
Verfahren, ist ohne vorherige schriftliche Genehmigung durch die Brüel & Kjær Vibro 
GmbH, auch auszugsweise, untersagt. 

Änderungen ohne vorherige Ankündigung bleiben vorbehalten. 

Copyright 2006 Brüel & Kjær Vibro GmbH, D-64293 Darmstadt 
 

All rights reserved. 

No part of this technical documentation may be reproduced without prior written 
permission of Brüel & Kjær Vibro GmbH. 

Subject to change without prior notice. 

Copyright 2006 by Brüel & Kjær Vibro GmbH, D-64293 Darmstadt 
 

Tous droits réservés. 

Toute reproduction de la présentedocumentation technique, par quelque procédé 
que ce soitest interdite, même partiellement, sans l'autorisation préalableécrite de la 
Société Brüel & Kjær Vibro GmbH. 

Tous droits de modifications réservés sans avis préalable. 

Copyright 2006 by Brüel & Kjær Vibro GmbH, D-64293 Darmstadt 
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 Achtung !  Note!  ATTENTION ! 
Vor Inbetriebnahme des Produktes 
muss die Betriebsanleitung gelesen 
und verstanden werden. 

Bei Bedarf die Betriebsanleitung in 
fehlender EU-Sprache unter 
folgender Adresse anfordern: 
 

www.bkvibro.com 

Before operating the product the 
manual must be read and 
understood. 

If necessary you may order the 
manual in the missing European 
Union language under the following 
address: 

www.bkvibro.com 

Avant utilisation de l'appareil, il faut 
impérativement avoir lu et compris 
le manuel d'emploi. 

Si besoin, commander le manuel 
d'emploi dans la langue manquante 
à l'adresse suivante : 
 

www.bkvibro.com 

 Nota importante!  Nota !  Atenção ! 
Antes de utilizar este producto debe 
leer y comprender el manual. 

Si necesita el manual en otro idioma 
de la Unión Europea, puede pedirlo 
en la siguiente dirección: 
 
 

www.bkvibro.com 

Il manuale deve essere letto e 
compreso prima della messa in 
servizio del prodotto. 

Se necessario, il manuale mancante 
nella lingua Europea desiderata, è 
ordinabile al seguente indirizzo: 
 

www.bkvibro.com 

Antes de usar o produto é 
necessário ler a documentação e 
entender-la. 

Se for necessário é favor pedir a 
documentação na língua europeia 
que necessita dirigindo-se a está 
direção: 

www.bkvibro.com 

 Attentie!  Henvisning:  Observera ! 
Voor ingebruikname van het 
produkt dient de gebruiksaan-
wijzing gelezen en begrepen te zijn. 

Bij behoefte aan een gebruiksaan-
wijzing in een ontbrekende EU-taal 
is deze op onderstaand adres aan te 
vragen: 

www.bkvibro.com 

Før produktets ibrugtagning skal 
brugsanvisningen læses og forstås!

Brugsanvisningen kan bestilles på 
et EU-sprog ved henvendelse til: 
 
 
 

www.bkvibro.com 

Före idrifttagning av produkten 
måste bruksanvisningen läsas och 
förstås. 

Om nödvändigt kan bruksan-
visningen beställas i det saknade 
EU-språket under följande adress: 
 

www.bkvibro.com 

 Huomio!   !  Figyelem! 
Ennen käyttöönottoa tulee lukea ja 
ymmärtää käyttöohjeet. 

Kun tarvitset käyttöohjeita muilla 
EU-kielillä ota yhteys seuraavaan 
osoitteeseen: 
 

www.bkvibro.com 

   , 
     

  . 

    
   , 

    :

www.bkvibro.com 

A termék üzembe helyezése el tt az 
üzemeltetési utasítást el kell 
olvasni, és meg kell érteni. 

Szükség esetén hiányzó EU-nyelven 
az üzemeltetési utasítást, az alábbi 
címen lehet igényelni: 

www.bkvibro.com 

 Uwaga!  Pozor!  Upozornenie ! 

Przed rozpocz ciem u ytkowania 
urz dzenia uprzejmie prosimy o 
uwa ne zapoznanie si  z instrukcj  
obs ugi. 

Instrukcje obs ugi dla naszych 
urz dze  dost pne s  we 
wszystkich oficjalnych j zykach 
Unii Europejskiej. Brakuj ce 
egzemplarze mo na zamawia  pod 
wskazanym poni ej adresem: 

www.bkvibro.com 

P ed uvedením výrobku do provozu 
je nutné p e íst si návod k provozu 
a porozum t mu. 

V p ípad  pot eby si návod k 
provozu v chyb jící e i EU 
vyžádejte na následující adrese: 
 
 
 
 

www.bkvibro.com 

Pred uvedením zariadenia do 
prevádzky si treba dôkladne 
pre íta  prevádzkový návod a treba 
jeho obsah správne pochopi . 

V prípade potreby si prevádzkový 
návod vyžiadajte v príslušnom 
jazyku EÚ na nasledovnej adrese: 
 
 
 

www.bkvibro.com 
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 Pozor!  Uzman bu!  D mesio! 
Pred zagonom proizvoda morate 
najprej prebrati in razumeti navodilo 
za uporabo. 

Po potrebi zahtevajte navodilo za 
uporabo v jeziku EU, ki vam manjka, 
na naslednjem naslovu: 

www.bkvibro.com 

Pirms produkta ekspluat cijas 
uzs kšanas, r p gi izlasiet 
lietošanas instrukciju. 

Vajadz bas gad jum  pieprasiet 
lietošanas instrukciju izst kstošaj  
ES valod  pa š du adresi: 

www.bkvibro.com 

Prieš pradedant naudoti produkt , 
atidžiai perskaitykite instrukcij . 

Esant reikalui, reikalaukite 
instrukcijos tr kstama ES kalba 
tokiu adresu: 
 

www.bkvibro.com 

 Tähelepanu!  Note!  

Enne toote kasutuselevõttu tuleb 
kasutusjuhend läbi lugeda ja sellest 
aru saada. 

Kui vajate kasutusjuhendit mõnes 
muus EL keeles, küsige seda 
järgmiselt aadressilt: 
 

www.bkvibro.com 

Before operating the product the 
manual must be read and 
understood. 

If necessary you may order the 
manual in the missing European 
Union language under the following 
address: 

www.bkvibro.com 
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Allgemeines General Généralités 
Brüel & Kjær Vibro Schwinggeschwin-
digkeits-Sensoren arbeiten nach dem 
elektrodynamischen Prinzip und 
werden zur Erfassung der absoluten 
Lagerschwingung von Maschinen 
eingesetzt. 

Brüel & Kjær Vibro velocity sensors 
work according to the electro-dynamic 
principle and are used in order to 
detect the absolute bearing vibration of 
machines. 

Les capteurs de vitesse d’oscillation 
Brüel & Kjær Vibro fonctionnent selon 
le principe électrodynamique et 
servent à détecter l’oscillation absolue 
des paliers des machines. 

Die Sensoren der Baureihe VS-01xx 
sind zum Einsatz in explosions-
gefährdeten Bereichen zugelassen. 

All sensors of the VS-01xx series are 
certified for use in potentially explosive 
surroundings. 

Les capteurs de la série VS-01xx sont 
homologués pour être utilisés dans 
des zones exposées à des risques 
d’explosion. 

Die Sensorbaureihe VS-01xx gibt es 
u.a. in den Ausführungen: 

Among others, the sensor series  
VS-01xx comprises the following 
models: 

Exemples de modèles de la série de 
capteurs VS-01xx: 

 VS-0168, VS-0188, 
Messrichtung horizontal 

 VS-0168, VS-0188, measuring 
direction: horizontal 

 VS-0168, VS-0188, orientation 
de la mesure : horizontale 

 VS-0169, Messrichtung vertikal 
sowie 

 VS-0169, measuring direction: 
vertical 

 VS-0169, orientation de la 
mesure : verticale et 

 VS-0177, Messrichtung 
horizontal und vertikal 

 VS-0177, both horizontal and 
vertical measuring direction 

 VS-0177, orientation de la 
mesure : horizontale et verticale

 

Einsatzbereich Range of application Domaine d‘application
Die Sensoren der Baureihe VS-01xx 
haben eine Zulassung zum Einsatz in 
“Explosionsgefährdeter Umgebung”. 

All sensors of the VS-01xx series are 
certified for use in “potentially 
explosive surroundings”. 

Les capteurs de la série VS-01xx sont 
homologués pour être utilisés dans un 
“environnement exposé à des risques 
d’explosion”. 

Hier dehnt sich die Anwendung aus bis 
zum Einsatz in Zone 1 bzw. Kategorie 
2 (ATEX). 

They are also suitable for use in zone 
1 resp. category 2 (ATEX). 

Le domaine d’application s’étend à la 
zone 1 ou la catégorie 2 (ATEX). 

Der Einsatz der Sensoren ist nur 
innerhalb der im Datenblatt genannten 
Spezifikationen zulässig und dient 
ausschließlich der Messung von 
mechanischen Schwingungen. 

The sensors should only be used in 
accordance with the specifications 
listed on the data sheet and are 
intended solely for the measurement 
of mechanical vibrations. 

L’utilisation des capteurs n’est 
autorisée que dans le cadre des 
spécifications stipulées dans la fiche 
technique et est exclusivement 
destinée à mesurer les vibrations 
mécaniques. 
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Maße und Messrichtungen Dimensions and 
measuring directions 

Mesures et orientations 
des mesures 

 

340°

180°
175°

185°

90°

355°

0°
180°

110°
90°

0°

70°

200°

180° 0°

90°

SW 27

M
10

50

ø
38

9,95 m

12

10

5°

Messrichtung
Direction of measurement

Direction de mesure

75
85 bei / at / pour VS-177

VS-0168
Messrichtung: 

Direction of measurement:
Direction de mesure:

Horizontal

Zulässige Montagebereiche
Admissible mounting range

Plage de montage admissible

VS-0169
Messrichtung:

Direction of measurement:
Direction de mesure:

Vertical

VS-0177
Messrichtung:

Horizontal und Vertikal
Direction of measurement:

Horizontal and Vertical
Direction de mesure:
Horizontal et Vertical

 

 

Explosionsschutz Explosion protection Protection contre 
l’explosion 

EG-Baumusterprüfbescheinigung EC-design test certificate Attestation de contrôle de modèle 
type CE 

PTB 02 ATEX 1015 X PTB 02 ATEX 1015 X PTB 02 ATEX 1015 X 

Schutzart Protection class Type de protection 

 II 2 G EEx d IIC T6  II 2 G EEx d IIC T6  II 2 G EEx d IIC T6 

Normenbezug List of standards Normes de référence 

 EN 50014:1997 + A1 + A2 
 EN 50018:2000 

 EN 50014:1997 + A1 + A2 
 EN 50018:2000 

 EN 50014:1997 + A1 + A2 
 EN 50018:2000 

Temperaturbereich Temperature range Plage de température 
- 15 °C < Tu < + 65 °C - 15 °C < Tu < + 65 °C - 15 °C < Tu < + 65 °C 
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Besondere Bedingungen Special conditions Conditions particulières 
Anschlussbedingungen: Connection conditions: Conditions de branchement : 

1. Beim Anschluss des Schwing-
geschwindigkeitssensors VS-01xx 
ist dafür Sorge zu tragen, dass das 
Ende der Anschlussleitung 
entweder 

1. When connecting the velocity 
sensor VS-01xx, please make sure 
that the end of the connecting line 
is either 

1. Pour brancher le capteur de 
vitesse d’oscillation VS-01xx, il faut 
veiller à ce que l’extrémité du câble 
de raccordement 

 sich außerhalb des explosions-
gefährdeten Bereichs befindet 

 located outside the potentially 
explosive surrounding 

 soit en dehors de la zone 
exposée aux risques 
d’explosion 

oder or ou 

 durch eine anerkannte Zünd-
schutzart nach EN 50014 ff 
geschützt wird. 

 protected according to  
EN 50014 ff. 

 soit protégée par un type de 
protection conforme à la norme 
EN 50014 ff. 

2. Die Anschlussleitung des 
Schwinggeschwindigkeitssensors 
VS-01xx ist fest und so zu 
verlegen, dass sie hinreichend 
gegen Beschädigung geschützt ist. 

2. Please install the sensor’s 
connecting line in a way that it is 
adequately protected against 
possible damages. 

2. Le câble de raccordement du 
capteur de vitesse d’oscillation  
VS-01xx doit être correctement fixé 
et posé de manière à être 
suffisamment protégé contre les 
détériorations. 

 

Ex-relevante technische 
Daten: 

Ex-relevant technical data: Caractéristiques techniques 
relatives à l’explosion: 

Ausgangsspannung Output voltage Tensions de sortie 
Max. 20 V Max. 20 V Max. 20 V 

Nennstromstärke Nominal strength of current Intensité du courant nominal 
Max. 50 mA Max. 50 mA Max. 50 mA 

Verlustleistung Stray power Perte de puissance 

 Max. 1 W  
 (arbeitet ohne Hilfsenergie als 
 Generator) 

 Max. 1 W 
 (works as a generator without 
 any supplementary energy) 

 Max. 1 W  
 (fonctionne sans énergie 
 auxiliaire comme générateur) 

 

Generelle Technische 
Daten Sensoren VS - 01xx 

General technical data of 
sensors VS - 01xx 

Caractéristiques 
techniques générales des 
capteurs VS - 01xx 

   

Elektrisch Electrical Caractéristiques électriques 
Messgröße Measured variable Mesure 

Schwinggeschwindigkeit Vibration velocity Vitesse d’oscillation 

Messprinzip Principle of measurement Principe de mesure 
elektrodynamisch Electro-dynamic électrodynamique 

Anschlussleitung des Sensors Sensor connecting line Câble de raccordement du capteur 

 PVC-Kabel; (N) YLHCY-J 
 3 x 0,75 mm²; abgeschirmt 
 Länge 10 m; Aderenden: offen 

 PVC-cable; (N) YLHCY-J 
 3 x 0,75 mm²; shielded 
 length: 10 m; wire ends: open 

 Câble PVC; (N) YLHCY-J 
 3 x 0,75 mm²; blindé 
 Longueur 10 m ; extrémités 
 des brins : ouvertes 
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Potenzialfreiheit Potential Liberté de potentiel 
Das Gehäuse des 
Sensors ist potenzialfrei. 

The sensor housing is potential-free. Le boîtier du capteur est sans 
potentiel. 

Befestigung Fastening Fixation 
Zentralbefestigung, 
Gewinde M 10  
(VS-0188 = M8) 
mittels Gewindestift  
M10 x 25; DIN 914; A2F 
(VS-0188 = M8 x 25) 

Central fastening, 
thread: M 10  
(VS-0188 = M8) 
by means of set screw 
M10 x 25; DIN 914; A2F
(VS-0188 = M8 x 25) 

Fixation centrale, filetage 
M 10 (VS-0188 = M8) 
à l’aide d’une vis sans 
tête M10 x 25 ;  
DIN 914 ; A2F  
(VS-0188 = M8 x 25) 

Max. Anzugsdrehmoment Max. fastening torque Couple de serrage maximum 
87 Nm 87 Nm 87 Nm 

 

Technische Daten für  
VS-0168, VS-0169 und  
VS-0188 

Technical data of VS-0168, 
VS-0169 and VS-0188 

Caractéristiques 
techniques de VS-0168, 
VS-0169 et VS-0188 

Übertragungsfaktor E bei f = 80 Hz Transfer ratio E if f = 80 Hz Facteur de transmission E  
pour f = 80 Hz 

E
mV

mm s
x

R
k R

L

L

100
4/

 E
mV

mm s
x

R
k R

L

L

100
4/

 E
mV

mm s
x

R
k R

L

L

100
4/

 

 

300

30

1MOhm

kOhm

kOhm

1500

RL

2

3

1

50

27

20
300

25
20

5 6 8
600 900
10 15

+ 5 %

100

92

87

mV/mm/s

mV/mm/s

mV/mm/s

12000
2004030

60003000
50 100 150

150

40

100
80

60
50

120

mV
mm/s

VSB11 (050405)

1/min

4 kOhm

V

Ri

U

Hz
60000
1000

30000
500

120000
2000

L

2

3

1

R

   Lastwider-
   stand
= Resistance
   Résistance
   à la charge

Empfindlichkeit
Sensitivity
Sensibilité

Kurve
Curve

Courbe

 
Typischer Frequenzgang und 
Übertragungsfaktor 

Typical frequency response curve  
and transfer ratio 

Courbe de réponse typique du facteur 
de transmission 
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Innenwiderstand Internal resistance Résistance intérieure 
4 k    5 % 4 k    5 % 4 k    5 % 

Querempfindlichkeit Transverse sensitivity Sensibilité transversale 
 7 %  7 %  7 % 

Eigenfrequenz fo Natural frequency fo Fréquence de résonance fo 
8 Hz  10 % 8 Hz  10 % 8 Hz  10 % 

Arbeitsfrequenzbereich Actual frequency Plage de fréquence de travail 
10 ... 2000 Hz 10 ... 2000 Hz 10 ... 2000 Hz 

Max. zulässiger Schwingweg Max. admissible vibration distance Course d’oscillation max. 
autorisée 

 0,45 mm  0,45 mm  0,45 mm 

 

Technische Daten für 
VS-0177 

Technical data of VS-0177 Caractéristiques 
techniques de VS-0177 

Übertragungsfaktor E bei f = 80 Hz Transfer ratio E if f = 80 Hz Facteur de transmission E  
pour f = 80 Hz 

E
mV

mm s
x

R
k R

L

L

75
3/

 E
mV

mm s
x

R
k R

L

L

75
3/

 E
mV

mm s
x

R
k R

L

L

75
3/

 

 

300

kOhm

kOhm

MOhm

1500

R

3 6,8
2

1

27

1

L

20
300
5

12
10
8

6
151086
900600

+ 2 %

mV/mm/s

mV/mm/s

mV/mm/s

68

53

75

504030
3000

100 200150
6000 12000

15

25
30

20

60
50
40

80

120
100

mV
mm/s

VSB12 (050425)

1/min

3 kOhm

V

Ri

U

500 1000
30000 60000

2000 Hz
120000

LR  = 

2

3

1

Lastwider-
stand
Resistance
Résistance
à la charge

Empfindlichkeit
Sensitivity
Sensibilité

Kurve
Curve

Courbe

 
Typischer Frequenzgang und 
Übertragungsfaktor 

Typical frequency response curve  
and transfer ratio 

Courbe de réponse typique du facteur 
de transmission 
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Innenwiderstand Internal resistance Résistance intérieure 
3 k    5 % 3 k    5 % 3 k    5 % 

Querempfindlichkeit Transverse sensitivity Sensibilité transversale 
 5 %  5 %  5 % 

Eigenfrequenz fo Natural frequency fo Fréquence de résonance fo 
15 Hz  2 % 15 Hz  2 % 15 Hz  2 % 

Arbeitsfrequenzbereich Actual frequency Plage de fréquence de travail 
20 ... 2000 Hz 20 ... 2000 Hz 20 ... 2000 Hz 

Max. zulässiger Schwingweg Max. admissible vibration distance Course d’oscillation max. 
autorisée 

 1 mm  1 mm  1 mm 

 

Mechanische Daten Mechanical data Caractéristiques 
mécaniques 

Biegeradius des Anschlussleitung Bending radius of connecting line Angle de courbure du câble de 
raccordement 

 50 mm  50 mm  50 mm 

Außendurchmesser External insulation diameter Diamètre extérieur 
ca. 7 mm approx. 7 mm env. 7 mm 

Gehäuse Housing Boîtier 
Edelstahl hermetisch 
gekapselt 

Stainless steel, 
hermetically sealed 

Enveloppe hermétique  
en acier inoxydable 

Gewicht des Sensors ohne Leitung Weight of sensor without line Poids du capteur sans câble 
ca. 1,25 kg approx. 1,25 kg env. 1,25 kg 

Umgebungstemperatur Ambient temperature Température ambiante 
max. -15 ... + 65 °C max. -15 ... + 65 °C max. -15 ... + 65 °C 

Lagerungstemperaturbereich Storage temperature Plage de température de stockage 
-15 ... + 70 °C -15 ... + 70 °C -15 ... + 70 °C 

 

Mechanische 
Beständigkeit 

Mechanical resistance Résistance mécanique 

Schwingen Oscillation Oscillation 

 DIN 40046 Blt.8 
 DIN EN 60068-2-6:1996-05 
 IEC 68-2-6-1995 + 
 Corrigendum 1995 

 DIN 40046 Sheet 8 
 DIN EN 60068-2-6:1996-05 
 IEC 68-2-6-1995 + 
 Corrigendum 1995 

 DIN 40046 Blt.8 
 DIN EN 60068-2-6:1996-05 
 IEC 68-2-6-1995 + 
 Corrigendum 1995 

Schocken Shock Chocs 

 DIN 40046 Blt.7 
 DIN EN 60068-2-27:1995-03 
 IEC 68-2-27:1987 

 DIN 40046 Sheet 7 
 DIN EN 60068-2-27:1995-03 
 IEC 68-2-27:1987 

 DIN 40046 Blt.7 
 DIN EN 60068-2-27:1995-03 
 IEC 68-2-27:1987 

Dauerschocken Permanent shock Chocs répétés 

 DIN 40046 Blt.26 
 DIN EN 60068-2-29:1995-03 
 IEC 68-2-29:1987 

 DIN 40046 Sheet 26 
 DIN EN 60068-2-29:1995-03 
 IEC 68-2-29:1987 

 DIN 40046 Blt.26 
 DIN EN 60068-2-29:1995-03 
 IEC 68-2-29:1987 
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Eingehaltene Normen und 
Richtlinien 

Relevant standards and 
guidelines 

Normes et directives 
respectées 

(Schutzart nach DIN 40 050) (Protection class acc. to 
DIN 40 050) 

(Type de protection selon la 
norme DIN 40 050) 

IP 65 IP 65 IP 65 

EMV EMC CEM 
DIN EN 61326 : 2004 -05 DIN EN 61326 : 2004 -05 DIN EN 61326 : 2004 -05

WEEE-Reg.-Nr. DE 69572330 WEEE-Reg.-No. DE 69572330 WEEE-Reg.-N°. DE 69572330 
Produktkategorie / 
Anwendungsbereich: 9 

product category / 
application area: 9 

catégorie de produits / 
domaine d'application: 9 

 

Anschluss-Schema Wiring scheme Schéma des connexions 
 

 

VS01ANS (050921)

V

grün/gelb
green/yellow
vert/jaune
schwarz/gelb
black/yellow
noir/jaune

braun/brown/brun
blau/blue/bleu

0 V - Bezugsleiter / 0 V - conductor
Conducteur de référence 0 V

Potentialausgleich
equipotential bonding
compensation de potentiel

Signal

Schirm
Shield
Blindage

PA/

 
 

 

VSB01   Polarität 
Bei der eingezeichneten 
Bewegungsrichtung des Sensors 
entsteht ein positives Signal an der 
blauen Kabelader. 

VSB01   Polarity 
If the sensor moves in the direction 
shown below, a positive signal occurs 
at the blue lead. 

VSB01   Polarité 
La direction représentée du 
mouvement du capteur déclenche un 
signal positif sur le brin de câble bleu. 

 

Liste de contrôle Installation Liste de contrôle 
Checkliste Check list Liste de contrôle 
Prüfen Sie vor der Montage Prior to mounting, please check Vérifications à effectuer avant le 

montage 

1 Sensor 1 Sensor 1 Capteur 

 auf Vollständigkeit prüfen  with regard to completeness  Vérifier tous les composants 

 alle Teile vorhanden  complete number of 
components 

 Aucun composant manquant 

 keine Beschädigungen 
ersichtlich 

 no visible damages  Pas de détériorations visibles 
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2 Montagezubehör 2 Mounting accessories 2 Accessoires de 
 montage 

 vollständig vorhanden  
(falls erforderlich) 

 complete number available 
(if necessary) 

 Vérifier que rien ne manque 
(si nécessaire) 

 Gewindestift  set screw  Vis sans tête 

 Verschraubungen, Clipschellen,  screw fittings, clamps,  Assemblages vissés, brides de 
fixation par clips, 

 alle Teile passen zueinander  all components are compatible  Vérifier que toutes les pièces 
s’adaptent les unes aux autres 

 Gleiches Gewinde am Sensor 
und an der Befestigungs-
bohrung an der Messstelle? 

 same thread at sensor and 
mounting bore at the 
measuring point 

 Le filetage du capteur et le 
filetage du perçage de fixation 
au niveau du point de mesure 
sont identiques ? 

 

3 Leitungsweg 3 Line distance 3 Passage du câble 

 Leitungsweg vom Sensor bis zum 
Klemmenanschlusskasten 

 Line distance from sensor to 
terminal box 

 Passage du câble du capteur 
jusqu’au bornier 

 Sind Beschädigungen der 
Leitung ausgeschlossen? 

 No damages at the line?  Aucune détérioration du câble ?

 

4 Werkzeuge 4 Tools 4 Outils 

 Montage  Mounting  Montage 

 Drehmomentschlüssel  torque wrench  Clef dynamométrique 

 Gabelschlüssel  fork wrench  Clef à molette 

 Schraubenzieher  Screwdriver  Tournevis 

 

Vorbereitung der 
Montagestelle 

How to prepare the 
mounting surface 

Préparation du lieu de 
montage 

Ebenheit und Oberflächenbeschaffung 
der Montagestelle müssen gemäß den 
Angaben der Zeichnung vorbereitet 
werden. 

Please make sure that the mounting 
surface is prepared according to the 
indications in the drawing. 

Il faut préparer la planéité et la qualité 
du revêtement de surface du lieu de 
montage conformément aux indica-
tions du schéma. 

 

1
0

  0,8

ø35

M10

VS01 mont (050921)

>

8

ø25

M 8

VS0188 (050921)

>Montagefläche
Mounting surface

Surface de montage

Gewindestift gegen
Lösen sichern
Please protect set screw 
from working loose
Veuillez arrêter le
boulon fileté s.v.p.

max. Einschraubtiefe
Max. thread reach
Profondeur de
filetage max.

VS-Sensor
Capteur VS VS-Sensor

Capteur VS

Montagefläche
Mounting surface
Surface de montage

max. Einschraubtiefe
Max. thread reach
Profondeur de
filetage max.

Gewindestift gegen
Lösen sichern
Please protect set screw 
from working loose
Veuillez arrêter le
boulon fileté s.v.p.

0,8
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Montage- und 
Installationshinweise 

Hints for mounting and 
installation 

Consignes de montage et 
d’installation 

Voraussetzung für eine betriebs-
sichere Anlage ist die "richtige" 
Installation. Sie soll den Sensor 
schützen vor: 

A precondition for operational safety is 
"correct" installation. It protects the 
sensor against: 

Pour garantir la fiabilité de 
fonctionnement de l’appareil, il faut 
impérative-ment que l’installation soit 
"correcte". Elle doit protéger le 
capteur contre : 

 mechanischer Beschädigung  
(z.B. durch Quetschen der Leitung) 

 mechanical damages (e.g. caused 
by pinching of the line) 

 les détériorations mécaniques (par 
ex. par écrasement du câble) 

 Beschädigung der Leitung infolge 
von Vibration  
(z.B. Abrieb der Isolation) 

 damages at the line caused by 
vibration  
(e.g. abrasion of insulation) 

 les détériorations du câble à la 
suite de vibration  
(par ex. usure de l’isolation) 

 elektrischen Einstreuungen (EMV)  electric interference (EMV)  les interférences électriques (CEM)

 Umwelteinflüssen  
(z.B. Feuchtigkeit). 

 environmental influences  
(e.g. humidity). 

 les influences de l’environnement 
(par ex. : humidité). 

Zusätzlich zu den allgemeinen 
Installationsbestimmungen elektrischer 
Anlagen ist bei der Errichtung 
elektrischer Anlagen in explosions-
gefährdeten Bereichen die DIN  
VDE 0165 bzw. die relevanten 
Landesvorschriften zur Errichtung 
explosionsgeschützter Anlagen zu 
beachten. 

When putting up electric systems in 
potentially explosive surroundings, not 
only the general installation 
instructions for electric systems have 
to be observed, but also standard  
DIN VDE 0165 resp. the relevant 
country-specific regulations for 
explosion-protected systems. 

En plus des consignes générales 
d’installation des dispositifs 
électriques, la mise en place des 
dispositifs électriques dans des zones 
exposées à des risques d’explosion 
doit être conforme à la norme  
DIN VDE 0165 ou aux prescriptions 
régionales applicables pour la mise en 
place de dispositifs électriques à 
l’épreuve de l’explosion. 

 

Leitungen und 
Schutzschläuche 

Lines and protective tubes Câbles et gaines de 
protection 

Sensorleitung und eventuelle 
Verlängerungsleitungen sind elektrisch 
und mechanisch zu schützen. Hierbei 
sind die örtlichen Gegebenheiten zu 
beachten. 

The sensor line as well as possible 
extension lines have to be protected 
both electrically and mechanically. 
Please take the local conditions into 
account when doing so. 

Le câble du capteur et les éventuels 
câbles de rallonge doivent disposer 
d’une protection électrique et 
mécanique. Respecter à cet égard les 
conditions du site. 

 

Leitungskennzeichnung Marking of lines Identification du câble 
Der Kennzeichnung der Leitung von 
der Messstelle bis zum Anschluss an 
die Überwachungselektronik kommt 
eine nicht zu unterschätzende Bedeu-
tung zu. Sie ist für die Dokumentation, 
die Inbetriebnahme und die Service-
abteilungen unerlässlich und muss 
kundenseitig ausgeführt werden. 

It is very important to mark the line 
from the point of measurement to the 
connection of the electronic 
supervision system. It is indispensable 
for documentation, initiation and for 
the service departments and has to be 
done by the customer. 

L’identification du câble depuis le lieu 
de mesure jusqu’au raccordement sur 
le système électronique de 
surveillance est importante et il ne faut 
pas la négliger. Elle est indispensable 
pour la documentation, la mise en 
service et les services de SAV. Elle 
doit être effectuée par le client. 
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Verantwortung des 
Betreibers der Anlage 

Customer’s responsibility Responsabilité de 
l’exploitant de l’installation

Für die richtige Auslegung der 
elektrischen Anlage unter Explosions-
schutz-Bedingungen sowie der 
korrekten Inbetriebnahme ist 
ausschließlich der Betreiber der 
Anlage verantwortlich. Die jeweils 
gültigen Explosionschutz-Verord-
nungen und Sicherheitsvorschriften 
sind einzuhalten und gegebenenfalls 
durch einen Sachverständigen zu 
überprüfen. 

The customer is solely responsible for 
the correct layout of the electric 
system under consideration of 
explosion protection regulations as 
well as for the correct initiation. The 
explosion protection- and safety 
regulations currently valid have to be 
observed resp. checked by an expert, 
if necessary. 

L’exploitant de l’installation est seul 
responsable du bon agencement de 
l’installation électrique dans des 
conditions de protection contre 
l’explosion ainsi que de la bonne mise 
en service. Les réglementations 
respectivement applicables en matière 
de protection contre l’explosion et les 
prescriptions de sécurité doivent être 
respectées et, le cas échéant, vérifiées 
par un expert. 

Wird die Anlage im Auftrag des 
Betreibers von einem Subunternehmer 
errichtet, darf die Anlage erst in Betrieb 
genommen werden, nachdem der 
Subunternehmer durch eine 
Installations-Bescheinigung die sach- 
und fachgerechte Installation 
entsprechend der jeweils gültigen 
Vorschriften bestätigt hat. 

In case that the system is put up by a 
sub-contractor on behalf of the 
customer, it must not be put into 
service until the sub-contractor has 
proven that it has been installed 
correctly and in conformity with the 
valid regulations by means of an 
installation certificate. 

Si l’installation est mise en place par 
un sous-traitant à la demande de 
l’exploitant, l’installation ne doit être 
mise en marche que lorsque le sous-
traitant a présenté une attestation 
d’installation confirmant que l’installa-
tion a été faite dans les règles de l’art 
conformément aux prescriptions 
applicables. 

Die erstmalige Inbetriebnahme von 
Explosionsgeschützten Anlagen oder 
Anlagenteilen sowie die Wiederinbe-
triebnahme nach größeren 
Änderungen oder Wartungsarbeiten 
muss der jeweils zuständigen 
Aufsichtsbehörde vom Betreiber 
gemeldet werden. 

The customer has to notify the 
supervising authorities of the initiation 
of explosion-protected systems as well 
as of any re-operation after substantial 
changes or maintenance work. 

La première mise en service des 
installations ou des pièces d’instal-
lations à l’épreuve de l’explosion ainsi 
que la remise en service à la suite de 
modifications importantes ou d‘opéra-
tions d’entretien doivent être signalées 
par l’exploitant aux autorités de 
contrôle compétentes. 

 

Wartung und 
Reparatur 

Maintenance and 
repair 

Entretien et réparation

Die Sensoren der Baureihe VS-01xx 
sind wartungsfrei. 

All sensors of the VS-01xx series 
are maintenance-free. 

Les capteurs de la série VS-01xx  
ne demandent aucun entretien. 

 

Wichtiger Reparatur-
hinweis: 

Important repair 
instruction: 

Consigne de réparation 
importante : 

Ein defekter Sensor darf nicht 
geöffnet werden und muss im 
Schadensfall komplett ausge-
tauscht werden. 

Never open a defective sensor! It 
has to be replaced in case of 
damage. 

Il ne faut surtout pas ouvrir un 
capteur qui est défectueux et il faut 
le remplacer intégralement s’il est 
abîmé. 

Bei einem Defekt am Anschluss-
kabel muss der Sensor sofort 
ausgetauscht werden. 

Should a defect occur at the power 
supply lead, the sensor has to be 
replaced immediately. 

Si le câble de raccordement 
présente un défaut, il faut remplacer 
le capteur. 
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Fehlererkennung / 
Kurztest 

Error detection /  
rapid test 

Détection des défauts / 
test bref 

Zur Überprüfung des Sensors muss 
der Sensor demontiert werden und 
außerhalb des explosionsgefährdeten 
Bereiches geprüft werden. 

Please disassemble the sensor in 
order to check it. The examination has 
to be done outside the potentially 
explosive surroundings. 

Pour vérifier le capteur, il faut le 
démonter et le vérifier en dehors de la 
zone exposée aux risques d’explosion.

Die Prüfung beschränkt sich auf eine 
Messung mittels eines handels-
üblichen Widerstandmessgerätes. 

The examination is limited to one 
measurement with a standard 
ohmmeter. 

Le contrôle se limite à un relevé de 
mesure à l’aide d’un appareil de 
mesure de la résistance vendu dans le 
commerce. 

 

Fehlertabelle Error chart Tableau des défauts 
 

Fehlerbeschreibungen 
Type of malfunction 
Description du défaut 

Mögliche Ursache 
Possible cause 
Cause possible 

Kontrolle 
Verification 
Contrôle 

Kein Messsignal 
No measuring signal 
Pas de signal de mesure 

Kabelbruch 
Broken cable 
Rupture de câble 

Messung des Widerstandes 
Resistance measuring 
Mesure de la résistance 

 Wicklungsschaden 
Winding damage 
Bobinage endommagé 

Messung des Widerstandes 
Resistance measuring 
Mesure de la résistance 

 

Messaufbau Set-up of measuring 
instruments 

Constitution de la mesure 

 

VS01Wart (050921)

V

blau / blue / bleu     Signal

braun / brown / brun     COM

VS-01xx 
Sensor
Capteur

Widerstands-
messgerät

Ohmmeter
appareil de
mesure de
la résistance

 

 

Hinweis: Note: Remarque : 
Die Messungen sind nur durch 
autorisiertes Fachpersonal 
vorzunehmen. 

Measurements should only be 
carried out by authorized experts. 

Les relevés de mesures doivent 
impérativement être effectués par 
un technicien spécialisé agréé. 

Ist der Sensor in explosionsge-
fährdeter Umgebung eingesetzt, so 
sind die zum Zeitpunkt der 
Inspektion gültigen Normen und 
Rechtsvorschriften zu beachten. 

If the sensor is used in potentially 
explosive surroundings, please 
observe the standards and legal 
regulations valid at the time of 
inspection. 

Si le capteur est utilisé dans un 
environnement à risque 
d’explosion, les normes et les 
dispositions légales applicables au 
moment de l’inspection doivent être 
respectées. 
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Sensortyp 
Sensor type 
Type de capteur 

Sollwert 
Set point 
Valeur théorique 

Messwert 
Measured value 
Valeur mesurée 

Ergebnis 
Result 
Résultat 

VS-016x 
VS-0188 4 k ± 200  

3,8  k

 

4,2  k  

Nicht ok, Sensor austauschen 
not o.k., replace sensor 
pas ok, remplacer le capteur 

Nicht ok, Sensor austauschen 
not o.k., replace sensor 
pas ok, remplacer le capteur 

VS-017x 3 k ± 150  

2,85 k

 

3,15 k  

Nicht ok, Sensor austauschen 
not o.k., replace sensor 
pas ok, remplacer le capteur 

Nicht ok, Sensor austauschen 
not o.k., replace sensor 
pas ok, remplacer le capteur 

 

Entsprechen die Messwerte den 
Sollwerten, so kann ein mechanischer 
Defekt vorliegen. In diesem Fall ist der 
Sensor zur Überprüfung an den 
Hersteller zu senden. 

If the measured values equal the set 
points, a mechanical defect may be 
the cause. In this case, please return 
the sensor to the manufacturer for 
inspection. 

Si les valeurs mesurées corres-
pondent aux valeurs théoriques, il peut 
s’agir d’un défaut mécanique. Dans ce 
cas, il faut envoyer le capteur au 
fabricant pour le faire vérifier. 
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General VIBROCONTROL 920 
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1 General 
VIBROCONTROL 920 is an instrument for measurement, monitor-ing and 
display of bearing resp. housing vibrations. The amplitude of the current 
measurement is displayed as the effective (rms) value of vibration velocity 
directly at the instrument on a three-digit, seven-segment LED display. 

The standard sensor connected to the VIBROCONTROL 920 is normally a 
vibration velocity sensor. When an acceleration sensor is used the signal is 
integrated to the corresponding value of vibration velocity. 

Two adjustable limit values, within the same full scale range, are available 
for signalling alarms. To prevent the alarm relays being activated by short-
term high vibration levels which exceed the alarm values, a time delay can 
be activated for each individual alarm relay. Limit value exceedances are 
displayed on the VIBROCONTROL 920 by alarm LEDs while the excee-
dances can be signalled further using the respective potential-free alarm 
relay contacts. 

Setting up of the instrument for the measurement and monitoring task is 
done by means of setup parameters. 

A diagnosis output (terminals B / ) is available for checking purposes and 
enables analysis of the input signal with correct phase. 

All cable connections to the instrument are made by means of screw 
terminals. 
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VIBROCONTROL 920 General 
  
 

1.1 OK Monitoring 
Self-monitoring of the power supply, the internal microprocessor system as 
well as the sensor status is done by the OK monitoring system. 

An existing OK error is displayed by an LED and signalled by the change-
over of potential-free contacts of the OK relay. In the case of a fault the light-
emitting diode will go off and the contacts of the corresponding relay will 
change over. 

 

1.2 VIBROCONTROL 920 operation after switch-on or  
power return 

The instrument automatically executes a self-test lasting approxi-mately 6 
secs. each time it is switched on. Through this a cali-bration constant for the 
measuring circuit is determined which is then calculated into the results of all 
future measurements. During this self-test phase the status of the OK and 
limit relays is retained as defined for an error-free condition. 

After completion of the self-test the instrument switches to the monitoring 
operation. After this time any exceedances of the pre-defined limit and 
calibration values lead to corresponding event signals. 
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Technical Data VIBROCONTROL 920 
  

2 Technical Data 
Power supply 115 / 230 V AC  +/- 15 %; 
 50 / 60 Hz 

 24 V DC   -25 % / +33 % 

Load AC:  Pmax: 12 VA 
 DC:  Pmax: 7 W 

Standard delivery 230 V AC 

Fuses 24 V DC:  fine-wire fuse 300 mA/tr 

 115 / 230 V AC: temperature fuse in the  
    transformer 

Caution 
Only one type of power may be connected at one time. 

 

Measurement variable Effective (rms) value of vibration velocity 

Frequency range  1 ... 1000 Hz  1 
 10 ... 1000 Hz 

Accuracy  5 %, in relation to displayed value 

Internal resistance Ri AC  = 35 k  
 Ri DC  = 39 k  

 

Sensor types 
Vibration acceleration sensor 

Sensitivity  10 mV/g x (0.1 ... 1.99) 
 100 mV/g x (0.1 ... 1.99) 
Power requirement -24 V DC / 5 mA 
Current requirement + 4 mA / Ri < 4 k  

 

Vibration velocity sensor 
Sensitivity  75 mV/mm/s x (0.1 ... 1.99) 
 100 mV/mm/s x (0.1 ... 1.99) 

 

Analog outputs 
Short-circuit proof 0 ... 10 V  RL >  10 k   
 0 / 4 ... 20 mA RL < 500    

 
 
 
 
 
 
 
 

                                                      
1 Type VC-920-2k = 10 ... 2000 Hz 
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VIBROCONTROL 920 Technical Data 
  
 

Diagnistic outputs (Buffer) frequency range 
Input 1 Vpp; 10 Hz < fo < 1 kHz 
Transmission factor 1 : 1 (see note) 
Amplitude error < 0.5 % in relation to input signal 
Phase error < 0.5 % in relation to input signal 
Load resistance > 3,3 k   

 

Note 
This indication applies to the connecting cable AC-185 not longer than 20 m. 

 

Relay outputs 
Potential-free contacts 
Contact load: Ohmic load: 100 W / 600 VA 
 max. 30 V DC; 300 V AC, 3 A 

 

Caution 
With an inductive load a suitable spark-suppression device must be 
employed. The spark-suppression device must be installed as near as 
possible to the source of the interference. 

 

Temperature ranges   0 ... 50 °C working temperature range 
 -10 ... 70 °C storage temperature range 

Protection type IP 20 

Fire protection class according to UL94:   V - 0 
 according to VDE 0304:  Class IIb 

Cable connection Screw terminals 
 Connection cross-sectional area max. 2,5 mm2  

Weight 920 g 

Dimensions 150 mm x 78 mm x 115 mm (W x H x D) 
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Technical Data VIBROCONTROL 920 
  
 

Executed Environmental Tests 
The VIBROCONTROL 920 conforms to the following prescribed standards 
and guidelines: 

73/023/EWG, 93/68/EWG Low-voltage guideline 

EN 61010-1, 1993, 5.1ff EN 61010-1, 6.2 
IEC 68-2-1 IEC 68-2-2 
IEC 68-2-14 IEC 68-2-33 
EN 61010-1, 5.1.3, 5.4.2 EN 61010-1, 6.5.1 
EN 61010-1, 6.7 IEC 348: 11.4 
EN 61010-1, 9.1 EN 61010-1, 6.3 
EN61010-1, 6.8.4 VDE 0160, 7.6.2 
EN 61010, 8.3 

89/336/EWG, 92/031/EWG EMV-Guideline 

Technical standard EN 50082-2:1995 

Interference resistance: Industrial areas 

ENV 50140:1993 ENV 50204:1995 
EN 61000-4-2:1995 ENV 50141:1993 
EN 61000-4-4:1995 EN 61000-4-11:1994 
ICE SC 77A WG 6 EN 61000-4-5:1995 

Technical standard EN 50081-1:1992 

Interference emmission: Residential areas 

EN 55011:1991 EN 55022:1994 
EN 60555-2:1987 EN 60555-3:1987 
EN 55022:1994 92/031/EWG 
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VIBROCONTROL 920 Technical Data 
  
 

Safety category according to EN-954-1 
Safety category B (Sk B) according to EN-954-1 

Safety category 1 (Sk 1) according to EN-954-1 under the following 
conditions: 

If the system is used for applications requiring safety functions of 
the vibration monitoring system according to safety category 1, the 
relays have to be used in a closed circuit system. 

The OK-relay has to be integrated into the safety chain in a way 
that the safety function is activated as soon as  the relay responds. 

All adjusting devices have to be protected in a way that they cannot 
be unintentionally misadjusted during operation. This can be done 
for instance by mounting the adjusting device in a closed housing 
resp. switch cabinet. Any opening of the housing/switch cabinet 
resp. changing of system parameters may only be done by duly 
trained, authorized staff and has to be documented. 
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Display and operating elements VIBROCONTROL 920 
  

3 Display and operating elements 

3.1 Button: MODE 
The operating mode of the instrument is changed by pushing the MODE 
button. 

 

MODE  

Normal operation 
One push of the button; Preparation for parameter entry resp. check mode. 

 

Parameter mode 
Roll function; Each push of the button switches to the next operating mode 

 

3.2 Measured Value / Parameter 
 

Measurement value display 
Three-digit, seven-segment LED display 

The display resolution is automatically selected to correspond to the 
selected measurement range. 

 

Buttons: Corresponding to the direction of the arrows, the setup value of the 
selected parameter will be increased or decreased by one step. If the button 
is pushed and held the single-step function will change to a rolling function. 

 

3.3 Display period 
The period the seven-segment LED display stays on can be defined 
between "Off after 3 minutes" or "Permanently on" and 3 levels of display 
brightness for each parameter can be selected. The display switches on 
when any of the function buttons is pushed. 
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VIBROCONTROL 920 Display and operating elements 
  
 

3.4 Status signals 

OK error 
Green LED / OK relay 

The occurrence of an OK error is signalled by the LED lighting up and the 
OK relay de-energizing. 

LIM 1, LIM 2 error signals 
The behaviour of the limit relays is determined by the connection status of 
the terminals 31/32 (Relay Reset). 

 

Terminals 31/32 not connected resp. Contacts open 

Limit value exceedances are stored - the limit relays remain energized - until 
the Reset button is pushed. A reset of the limit relay is only possible if the 
measurement value is lower than the corres-ponding limit value. 

 

Terminals 31/32 connected by push-button 

The energized limit relay contacts will be reset. A reset of the limit relay is 
only possible if the measurement value is lower than the corresponding limit 
value. 

 

Terminals 31/32 permanently connected (Standard delivery) 

The limit exceeedance is signalled only for as long as the limit value is 
exceeded. If the measurement values fall lower than the limit values the LIM 
LEDs and the limit relays will be reset. 

 

Limit value LIM 1 
Yellow LED / LIM 1 Relay 

If the current measurement value is higher than the limit value and remains 
at this level for longer than the set time delay, the LED will light up. The LIM 
1 relay will react according to the defined setup. It will be energized when 
set up as normally de-energized and will be de-energized when set up as a 
normally energized relay. 

If an OK error occurs during a LIM1 activation, the limit signal (LED and 
relay) will be reset to the normal status for the duration of the OK error. 
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Display and operating elements VIBROCONTROL 920 
  

 

Limit value LIM 2 
Red LED / LIM 2 Relay 

If the current measurement value is higher than the limit value and remains 
at this level for longer than the set time delay, the LED will light up. The LIM 
2 relay will react according to the defined setup. It will be energized when 
set up as normally de-energized and will be de-energized when set up as a 
normally energized relay. 

If an OK error occurs during a LIM2 activation, the limit signal (LED and 
relay) will be reset to the normal status for the duration of the OK error. 

 

3.5 Reset 
 

RESET  
 

Normal operation 
Reset the event signal as well as the associated relay. 

The "REL.RESET" terminals have no function in connection with an OK 
error. 

 

Parameter mode 
Leave the parameter setup mode. Changes to the parameter values are not 
activated. 

 

3.6 Store 
 

MODE RESET
 

Push Mode and Reset simultaneously: 

Leave the parameter setup mode. Changes to the parameter values are 
activated. 
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VIBROCONTROL 920 Display and operating elements 
  

 

This page is for your notes. 
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Internal Tests and Error Signals VIBROCONTROL 920 
  

4 Internal Tests and Error Signals 
After switching the instrument on a number of tests are executed. If the 
result of the test reveals an error in the operation of the instrument, this is 
displayed on the measurement value field in the form of an error message. 

 

4.1 Test of the LED display and alarm LEDs 
The LED seven-segment displays are checked by displaying the figure 8, 
and the associated decimal points are switched on. The alarm LEDs light up 
in the sequence green - yellow - red. This test lasts for approx. 4 seconds. 

 

4.2 Displaying the program version 
In the mode display field a "v" is displayed and in the measurement value 
display field the version number is displayed. 

 

4.3 Displaying the calibration constants 
In the mode display field a "c" is displayed and in the measurement value 
display field the calibration constants are displayed. 

 

4.4 Error messages 
The error messages are displayed in the form of an " " followed by a 
number. The display of the measurement value is overwritten for the 
duration of the error message. In addition to the visual error signal, an error 
message is always signalled by activation of the corresponding limit or OK 
relay. 

If the input of the measured value is overmodulated, the dislay shows „ccc„. 
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VIBROCONTROL 920 Internal Tests and Error Signals 
  
 

Error " 01" 
The value of the calibration constants lies outside the permissible range. A 
value between 0.5 and 2.0 is permitted. Occurrence of this error means an 
error in the instrument’s internal acquisition electronics. The instrument 
should be removed from the monitoring application and returned to the 
nearest service station for repairs. 

Error " 02" 
The values of the internal voltages lie outside the permissible limits. For a 
check see Group 3: Parameter 3 (+ 5 V) and Parameter 4 (+ 17 V). 
Occurrence of this error means an error in the instrument’s power supply. 
The instrument should be removed from the monitoring application and 
returned to the nearest service station for repairs. 

Error " 03" 
The temperature inside the instrument housing has exceeded the 90 °C  
(  10 %) limit. If this error message occurs the instrument should be 
removed from the monitoring application and returned to the nearest service 
station for repairs. 

Error " 04" 
OK-error identification 

Always Power failure 

Vibration acceleration sensor Cable break 
 Short-circuit between the conductors 

Vibration velocity sensor Cable open circuit 

 

In the event of this error the analog output will be switched to 0 volt resp. 0 / 
4 mA. The OK LED will go off and the OK relay will de-energize and can only 
be reset using the RESET button. Until  the cause of this error is eliminated 
the OK error signal will remain. 

Error " 05" 
Failure of the OK monitoring function. This error shows a failure of the OK 
monitoring function. If this error message occurs the instrument should be 
removed from the monitoring application and returned to the nearest service 
station for repairs. 

 

Error " ccc "  
The measured value input is overmodulated. If  the measured value is 
situated again within the measuring range the error message disapears. 
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Setups VIBROCONTROL 920 
  

5 Setups 
General 

The parameters are divided into three Groups each with respectively seven 
parameters. The parameters in Groups 1 and 2 are concerned with 
configuration parameters while those in Group 3 are concerned with service 
parameters. 

Viewing or making changes to parameter values can only be done after first 
entering a code number associated with the Group. Parameter entries only 
take effect and are stored after leaving the entry mode, i.e. after 
simultaneously pushing the MODE + RESET buttons. Changes to the 
parameters are ignored when the entry mode is exited by pushing the 
RESET button. 

 

5.1 Function: Displaying parameters 

MODE button 
Push once. The number 1 is displayed in the mode display field. 

[  ] resp. [  ] buttons 
Push repeatedly until the desired code number is displayed in the 
measurement value field. 

MODE button 
The mode selection is accepted. Now the parameter number 2 is displayed 
and the associated parameter value is displayed in the measurement value 
field. 

MODE button 
Pushing the MODE button switches to the next parameter. 

RESET button 
Pushing the RESET button exits the display mode. The corresponding value 
of the input signal is displayed in the measu-rement value field. 
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VIBROCONTROL 920 Setups 
  

 

5.2 Function: Changing parameter values 

MODE button 
Push once. The number 1 is displayed in the mode display field. 

[  ] resp. [  ] buttons 
Push repeatedly until the code number associated with the corresponding 
parameter Group is displayed. 

 

Parameter Group Code Number 

 1 11 
 2 22 
 3  3 

MODE button 
The mode selection is accepted. Now the parameter number 2 is displayed 
and the associated parameter value is displayed in the measurement value 
field. 

[  ] resp. [  ] buttons 
Switching the parameter values to next higher resp. next lower value. 

MODE button 
By pushing the MODE button you can switch to the next parameter. If 
changes are made to the parameter values, these are saved in an 
intermediate memory until you exit the parameter mode. 

MODE + RESET buttons 
All parameter settings are accepted and take immediate effect. The 
parameter mode is exited; the corresponding value of the input signal is 
displayed in the measurement value field. 

RESET button 
Changes made to the parameter settings are ignored. The previous 
parameter values are retained. The parameter mode is exited; the value 
corresponding to the input signal is displayed in the measurement value 
field. 
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Setups VIBROCONTROL 920 
  

 

5.3 Parameter: Group 1 

Mode 1 Code number 
Value: 11 

 

Mode 2 Range allocation for analog output 
Default value: 20 mm/s 

 

Value Equals 

 10 0 ...  10 mm/s 
 20 0 ...  20 mm/s 
 50 0 ...  50 mm/s 
100 0 ... 100 mm/s 

 

Switching of measuring ranges 
Switching from a smaller range to a larger range: 

The defined limits values are retained. 
 

Switching from a larger range to a smaller range: 
As long as the defined limit values are larger than the new full scale they will 
be converted to the new full scale. If the defined limit values are lower than 
the new full scale they will be retained. 

The automatic change in limit values will be signalled by flashing of the 
respective alarm limit LEDs (LIM 1 and LIM 2). To reset this flashing the limit 
value settings must first be changed, i.e. limit values lower than the full scale 
must be set and the instrument switched off and then on again for the 
change to take effect. 

 

Mode 3 Limit value LIM 1 
Default value: 4.5 mm/s 

 

The adjustable range of the limit value is from 0 to the full scale value of the 
selected range. The resolution of the steps in the adjustment is in every 
case dependent on the selected range. 

Range Resolution 

0 ...  10 mm/s 0,1 mm/s 
0 ...  20 mm/s 0,1 mm/s 
0 ...  50 mm/s 0,2 mm/s (x,0 - x,2 - x,5 - x,7) 
0 ... 100 mm/s 1   mm/s 
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Mode 4 Limit value LIM 2 
Default value: 7 mm/s 

 

The adjustable range of the limit value is from 0 to the full scale value of the 
selected range. The resolution of the steps in the adjustment is in every 
case dependent on the selected range. 

Range Resolution 

0 ...  10 mm/s 0,1 mm/s 
0 ...  20 mm/s 0,1 mm/s 
0 ...  50 mm/s 0,2 mm/s (x,0 - x,2 - x,5 - x,7) 
0 ... 100 mm/s 1   mm/s 

 

Mode 5 Time delay LIM 1 
Default value: 10 s 

The range of the adjustable time delay is from 0 ... 100 s. in steps of  
1 second. The parameter is only effective when there is a limit exceedance. 

Note: 
The minimum setting „0" corresponds to a time delay of 1 second. 

 

Mode 6 Time delay LIM 2 
Default value: 5 s 

 

The range of the adjustable time delay is from 0 ... 100 s. in steps of  
1 second. The parameter is only effective when there is a limit exceedance. 

Note: 
The minimum setting „0" corresponds to a time delay of 1 second. 

 
 

Mode 7 High-pass filter value 
Default value: 10 Hz 

 

Entered value Active filter value 

  1  1 Hz (Vers. > 2.8) 
 10 10 Hz 
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5.4 Parameter: Group 2 

Mode 1 Code number 
Value: 22 

 

Mode 2 Sensor sensitivity 
Default value: 100 mV/mm/s 

 

At the same time the sensitivity of an acceleration sensor is selected, the 
integration for conversion of vibration acceleration to vibration velocity is 
activated. 

Selection Value  Sensor for Requirement 

 1  75 mV/mm/s v 
 2 100 mV/mm/s v 
 3 100 mV/g a -24 V 
 4  10 mV/g a + 4 mA 
 5 100 mV/g a + 4 mA 
 6  10 mV/g a  -24 V 

 

Meaning: a = Vibration acceleration 
 v = Vibration velocity 

 

Mode 3 Correction factor 
Default value: 1.00 

 

To allow sensors which have a sensitivity other than those listed in 
parameter 2 of Group 2 to be used with the instrument, the selected value 
can be corrected with a factor in the range 0.1 to 1.99. 

 

Mode 4 DC Current output range 
Default value: 4 … 20 mA 

Selection Range 

 0 0 ... 20 mA 
 4 4 ... 20 mA 
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VIBROCONTROL 920 Setups 
  
 

Mode 5 Limit relays operating mode 
Default value: 0 

 

This parameter affects both limit relays. 

Selection Mode 

 0 Normally energized 
 1 Normally de-energized 

Normally energized: The relay de-energizes when the limit
 is exceeded 

Normally de-energized: The relay energizes when the limit is
 exceeded 

 

Mode 6 LED 7-segment display 
Default value: 0 

 

With this parameter the duration and intensity of the LED seven-segment 
display is set up. 

Selection Mode 

 0 after 3 minutes the LED display goes off. 
1 ... 3 The display switches on with maximum 
  brightness. After 3 minutes the 
brightness   is reduced to the selected factor. 
  Larger number = Brighter display  
 4 Permanent display with maximum  
  brightness 
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Setups VIBROCONTROL 920 
  
 

Mode 7 Analog output and Display test 
Default value: 1 

 

For test purposes various constant values, besides the standard signal, are 
switched to the analog outputs. To leave this test function activate RESET 
button. 

Selection Result 

 1 U 26/27  corr. measurement signal 
  I  28/29  corr. measurement signal 
 2 U 26/27   0 V 
  I  28/29   0 /   4 mA 
 3 U 26/27  10 V 
  I  28/29  20 mA 
 4 U 26/27   5 V 
  I  28/29 --> 10 / 12 mA 

 

The LED seven segments are switched on one after the other to display an 
8 and the respective decimal points are switch on. The alarm LEDs flash in 
the sequence: green – yellow – red. 

The current status of the OK and limit relays are not influenced during this 
test. 
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VIBROCONTROL 920 Setups 
  

 

5.5 Parameter: Group 3 Service Parameter 

Mode 1 Code number 
Value: 3 

 

Mode 2 DC rest voltage of the sensor 
The DC rest voltage of the sensor is displayed. This should be in case of 
sensors 

type AS–02x between -14 V DC and -10 V DC 

Typ AS-06x bei 12,5 V ± 1,5V supply powered sensors 

type AS-06x (CCS) 13 V DC ± 1,5 V constant-current powered sensors 

type VS-080 0,8 V DC 

With more negative voltages the display will flash. 
 

Mode 3 Internal voltage 5 Volt 
The 5 Volt power for the internal components of the instrument is displayed. 
The value should be in the range 4.8 V to 5.2 V. Values outside this range 
lead to the error message ' 02'. 

 

Mode 4 Internal voltage 17 Volt 
The 17 Volt power for the internal components of the instrument is 
displayed. The value should be in the range 16.8 V to 19.0 V. Voltage values 
outside this range will lead to the error message ' 02'. 

 

Mode 5 Housing internal temperature 
The temperature inside the instrument housing is displayed in °C. If the 
temperature inside the instrument exceeds the predefined limit the error 
message ' 03' will be displayed. 

 

Mode 6 Input amplifier amplification factor 
The current amplification factor of the input amplifier is displayed in steps of 
1 - 2 - 4 - 8 - ... 128. 

 

Mode 7 Output of the D/A converter 
The display range of 0 ... 127 corresponds to 0 ... 20 mA 
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Mounting and Installation VIBROCONTROL 920 
  

6 Mounting and Installation 

6.1 Mounting and Installation Instructions 
 

(mm/s)

7

23

B

*2

>10mm 2

* *1 1

LIM 1

1

LIM 2

2

MODE

3 4

rmsV

5 6

17

- DC

2018 19 21 22

COMSIG+ Ic SE

2>10mm

*2

*1

>
2,

5m
m

VC920ERD (031023)

*1

Schirmanschluss-
schiene / bus bar

OK

2

+ 24V - PE

8 9 10 11 12

115 / 230 V AC

230

L

115 115

N

RESET

13 14

LIM 2

15 16

VIBROCONTROL 920

0/4 - 20mA

24 25 26 27 28

+

0 - 10V

+

29 30

LIM 1

31

OK

32

REL.RESET

**1 1 Schirmanschluss-
schiene / bus bar

Brüel & Kjær Vibro

 
*1 , *2 see the following page 

 

The quality of the masurements and the security of the electromagnetic 
resistance is dependent on a fault-free interference discharge and thus also 
on the cabling and disturbance-free grounding at the installation. 
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VIBROCONTROL 920 Mounting and Installation 
  

 

The connecting cables for the 

sensor, 

analog outputs, 

the RESET contacts and the 

relay contacts 

must be shielded. 
 

6.2 Connecting Cable shields (*1) 
The connections for the cable shields must have as large an area as 
possible. 

Use a grounding rail for connecting the shields (e.g. type 210-133 / Fa. 
Wago) with suitable shield clamping saddles (e.g. type 790-108 / Fa. 
Wago up to 8 mm cable diameter). 

Expose and shape the cable shield in the form of a ring at the height of 
the grounding rail only to the width of the grounding rail, so that the 
cable remains shielded right up to close to the VC-920. The cable shield 
must be exposed only over the grounding rail. 

Connect the grounding rail with short cable having a cross-sectional 
area of min. 10 mm2 to an interference-free ground. 

 

6.3 Shield earth (*2) 
Prerequisite for a fault-free interference discharge is a low-resistance 
and interference-free ground connection. 

 

Important! 
Observe our „General grounding recommendations„ before cabling the 
system. 
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Mounting and Installation VIBROCONTROL 920 
  
 

6.4 Mounting 
Real panel mounting 2 M4 x 15 screws or 
 2 M5 x 15 screws 

Rail mounting 35 mm profile rail (EN 50 022) 
 
 

MODE

+ Ic- DC

T
321

LIM 1

18 1917

REL.RESET0/4 - 20mA0 - 10VBCOMSIG

VIBROCONTROL 920

B

+

26

10

+

9

V rms (mm/s)

87654

OKLIM 2

252423222120

161514

115

N

230

115 / 230 V AC

131211

LPE-24V

RESET

115

323130

LIM 2

LIM 1

OK

+

292827

H

Brüel & Kjær Vibro

 

135mm

M4

M5

60
m

m

50
m

m
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VIBROCONTROL 920 Mounting and Installation 
  

 

This page is for your notes. 
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Wiring diagrams VIBROCONTROL 920 
  

7 Wiring diagrams 
 

*

VC920-VS (050405)

2
PE>1,5mm

VS-06x
VS-077
VS-079

*

*Schirm an Kabelverschraubung
 Shield on cable screw
 Blindage sur boulonnage

PE>1,5mm
2

BN=0V

WH=SIG

AC-2104/0

a

b

a

b

SE-Schiene
bus bar

VC - 920

Rel. Reset

0 / 4 - 20 mA

0 - 10V

B

COM
SIG

+IC
- DC

 

Vibration velocity transducer; standard connection (WH = white, BN = brown) 
 
 

VS-01xx

V

PA > 4 mm
PA > 4 mm

2
2

BK/YE
GN/YE

BU
BN

Ex-Bereich
Hazardous area
Zone dangereuse

AC-2103
24 / OK 8

BN
WH

VC92VSEX (050405)

PA > 2,5 mm
2

+IC18 / LIM 1
-DC17 /

COM

19 /

SIG20

21

22

/

/

23 / B

LIM 2

2

1

3

6

5

4

7

SE-Schiene
bus bar

Sicherer Bereich
Safety area
Zone sûre

VC-920

0/4-20mA

0-10V

25

28

26

27

Rel.Reset

29

30

31

32

115V

230V

115V

+24V

PE

0V

9

12

11

10

13L

N

14

15

16

 

Vibration velocity transducer in Ex- area 
(BU = blue, bn = brown, GN/YE = green/yellow, BK/YE = black/yellow, WH = white) 
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VIBROCONTROL 920 Wiring diagrams 
  
 
 

*Schirm an Kabelverschraubung
 Shield on cable screw
 Blindage sur boulonnage

RD=-24V

WH=COM

2PE>1,5mm

a
U

AS-02x

RD=-24V

*

PE>1,5mm
2

WH=0V
YE=SIG

AC-2104/0

YE=SIG
BK=0V

*

RD
17

AC-112
YE

18

BK
19

20

WH
21

22

23

/

VC920-AS (050405)

-DC 1

LIM 1+IC/

SIG

/

/

LIM 2COM/

B/

2

3

4

5

6

7

VC-920

29

24

26

25

27

28

SE-Schiene
Grounding rail
barre de blindage

32

30

31

+24V

OK/

0-10V

0/4-20mA

8

10

9

110V

12PE

115V

230V
Rel.Reset

115V

13L

15

14

16N

 

Vibration accelerometer; standard connection (WH = white, YE = yellow, RD = red) 
 
 

Sicherer Bereich
Safety area
Zone sûre

PA>4mmPA>4mm2

YE=SIG

RD=-24V
WH=0V

AC-2105

U
a

ASA-02x

3

4

2
1

9001/00/280/20/101

2

4WH

YE
WH

BK
RD

BK 4

YE 3

AC-293
RD 3

Ex-Bereich
Hazardous area
Zone dangereuse

0-10V

-DC

+IC

COM

SIG

B

20 /

PA>4mm

BK+2

2

/
RD 17 /

18

WH /19

9001/00/280/050/101

WH+2

YE-1

RD-1

22

YE

BK /21

/23

25

24 /

26

4

PA>2,5mm
VC92ASEX (050405)

LIM 1

2

1

2

3

LIM 2

OK

+24V

6

5

7

9

8

10

0/4-20mA

VC-920

Rel.Reset

29

27

28

30

32

31

SE-Schiene
bus bar

115V
L

0V

PE

N115V

230V

13

11

12

16

14

15

 

Vibration accelerometer in Ex- area (RD = red, WH = white, YE = yellow, BK = black) 
 
 
 
 

  
Page 28 of 34 © VC920E April 2005 Valid as from device No. 0022ED6I 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 213 of 927



Wiring diagrams VIBROCONTROL 920 
  
 
 

*Schirm an Kabelverschraubung
 Shield on cable screw
 Blindage sur boulonnage

RD=-24V

WH=COM

2
PE>1,5mm

U
a

AS-030

*

PE>1,5mm2

AC-2104/0

AC-112 YE=SIG
BK=0V

*

RD
17

AC-112
YE
BK

18

19

20

WH
21

22

23

/

VC92AS30 (050405)

-DC 1

/

/

/

+IC LIM 1

SIG

/

/

COM

B

LIM 2

4

2

3

5

6

7

VC-920

29

26

24

25

27

28

SE-Schiene
Grounding rail
barre de blindage

32

31

30

+24V

/ OK

0-10V

0/4-20mA

10

8

9

11

12

0V

PE

230V

115V

Rel.Reset

115V

15

13

14

L

16N

 

Vibration accelerometer; standard connection (WH = white, YE = yellow, RD = red) 
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VIBROCONTROL 920 Wiring diagrams 
  
 
 

*Schirm an Kabelverschraubung
 Shield on cable screw
 Blindage sur boulonnage VC920-CCS (050405)

*

u
a

*

PE>1,5mm2

0V
b
a

SIG/I

AC-2104/0
25

PE>1,5mm2

a
b

/19 3

LIM 1
-DC

+IC

17 /

18 /

1

2

LIM 2

22

COM

SIG20

21 /

/

B23 /

24 /

6

5

4

OK
7

9

8

SE-Schiene
bus bar

30 14
115V

0-10V
27

26

0/4-20mA
28

29

0V 11

+24V 10

PE 12

L 13

230V

115V

Rel.Reset
32

31

VC-920

15

N 16

AS-062

 

Vibration acceleration sensor with constant-current power requirement 
 

Connection of constant-current sensors by a co-axial cable is not 
permitted. 

 
 

Sicherer Bereich
Safety area
Zone sûre

PA>4mmPA>4mm
2 2

Ex-Bereich
Hazardous area
Zone dangereuse

0-10V

-DC

+IC

COM

SIG

B

20 /

PA>4mm 2

/

17 /

18

/19

22

/21

/23

25

24 /

26

4

PA>2,5mm

VC920-CCS_EX (050405)

LIM 1

2

1

2

3

LIM 2

OK

+24V

6

5

7

9

8

10

0/4-20mA

VC-920

Rel.Reset

29

27

28

30

32

31

SE-Schiene
bus bar

115V
L

0V

PE

N115V

230V

13

11

12

16

14

15

PA/  > 4 mm

u
a

2

RD=SIG

WH=COM

BK/YE4

2

1 RD

WH

3

4

RD

WH

+1

-2

RD

WH

AC-297 Sicherheitsbarriere
AC-297 Safety barrier

AC-297 Barrière de sécuritéKlemmenschutzgehäuse EExi
Terminal protective housing EExi

Boîtier de protection du bornier EExi

ASA-062 Sensor
Capteur ASA-062

9001/01/280/085/101

4
RD

WH

 

Vibration acceleration sensor with constant-current power requirement in hazardous area  
(RD = red, WH = white) 
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Service VIBROCONTROL 920 
  

8 Service 
In accordance with general valid quality assurance measures the instrument 
should be subjected to testing, calibration and/or adjustment at regular 
intervals. This can be done either by the on-site service personnel, at the 
Brüel Kjær Vibro Ltd manufacturing facility or at one of the authorized Brüel 
Kjær Vibro service stations. An inspection of this type is recommended at 
intervals of 5 years. 

The time interval at which the calibration constants of the instrument should 
be subjected to automatic correction is 12 months. 
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VIBROCONTROL 920 Instrument versions 
  

9 Instrument versions 
Version < 2.8 

Filter settings 

The value for the lower filter frequency amounts to 3 Hz resp. 10 Hz 

 

Conduct at switch-on 

During the self-test after switch-on or return of power, the OK relay and limit 
relays will be in the de-energized condition. 

 

Version < 3.0 
Full scale changes 

If the full scale value 
 - Parameter group 1 Mode 2- 
changes, the defined limit values 
 - LIM 1: Group 1 Mode 3 and 
 - LIM 2: Group 1 Mode 4 
are retained. 

 

Analog output test 

Selecting the analog output test function 
 - Parameter group 2 Mode 7 / 4 - 
switched an AC voltage of  5 V and 195 Hz to the diagnostic output. 
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Parameter list VIBROCONTROL 920 
  

10 Parameter list 
Instrument number ...............................................................................  
Measurement point ...............................................................................  
 ...............................................................................  
 ...............................................................................  
Parameter Group 1 
Mode 2 Range assignment for analog output  .......................................................  mm/s 

Mode 3 Limit value LIM 1  .......................................................  mm/s 

Mode 4 Limit value LIM 2  .......................................................  mm/s 

Mode 5 Time delay LIM 1  .......................................................  s 

Mode 6 Time delay LIM 2  .......................................................  s 

Mode 7 High-pass filter value  .......................................................  Hz 

Parameter Group 2 
Mode 2 Sensor sensitivity  .......................................................  

Mode 3 Correction factor  .......................................................  

Mode 4 DC Current output range  .......................................................  mA 

Mode 5 Limit relay operating mode  .......................................................  

Mode 6 LED display  .......................................................  

Mode 7 Analog outputs  .......................................................  

Parameter Group 3 
Mode 2 Sensor power  .......................................................  V 

Mode 3 Internal voltage 5 Volt  .......................................................  V 

Mode 4 Internal voltage 17 Volt  .......................................................  V 

Mode 5 Housing internal temperature  .......................................................  °C 

Mode 6 Input amplifier factor  .......................................................  * 

Mode 7 Output of D/A converter  .......................................................  * 

The value is dependent on the actual input signal. 
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General VIBROCONTROL 920 
  
 

VIBROCONTROL 920 
 

VIBROCONTROL 920

24V

0 - 10V

LIM 2

COM

LIM 1

21

MODE

3 4

18

+ Ic

17

- DC

19 20

SIG

(mm/s)rms
5 6

V

7

OK +

8 9 10

21 22 23

B

24 25 26

+

LIM 1

115

RESET

PE- L

1211 13

115 / 230 V AC

230 115

N

1514 16

LIM 2

2827 29

+

0/4 - 20mA

OK

3130 32

REL.RESET

VC920 (030224)

Brüel & Kjær Vibro

 

1 General 
VIBROCONTROL 920 is an instrument for measurement, monitor-ing and 
display of bearing resp. housing vibrations. The amplitude of the current 
measurement is displayed as the effective (rms) value of vibration velocity 
directly at the instrument on a three-digit, seven-segment LED display. 

The standard sensor connected to the VIBROCONTROL 920 is normally a 
vibration velocity sensor. When an acceleration sensor is used the signal is 
integrated to the corresponding value of vibration velocity. 

Two adjustable limit values, within the same full scale range, are available 
for signalling alarms. To prevent the alarm relays being activated by short-
term high vibration levels which exceed the alarm values, a time delay can 
be activated for each individual alarm relay. Limit value exceedances are 
displayed on the VIBROCONTROL 920 by alarm LEDs while the excee-
dances can be signalled further using the respective potential-free alarm 
relay contacts. 

Setting up of the instrument for the measurement and monitoring task is 
done by means of setup parameters. 

A diagnosis output (terminals B / ) is available for checking purposes and 
enables analysis of the input signal with correct phase. 

All cable connections to the instrument are made by means of screw 
terminals. 
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VIBROCONTROL 920 General 
  
 

1.1 OK Monitoring 
Self-monitoring of the power supply, the internal microprocessor system as 
well as the sensor status is done by the OK monitoring system. 

An existing OK error is displayed by an LED and signalled by the change-
over of potential-free contacts of the OK relay. In the case of a fault the light-
emitting diode will go off and the contacts of the corresponding relay will 
change over. 

 

1.2 VIBROCONTROL 920 operation after switch-on or  
power return 

The instrument automatically executes a self-test lasting approxi-mately 6 
secs. each time it is switched on. Through this a cali-bration constant for the 
measuring circuit is determined which is then calculated into the results of all 
future measurements. During this self-test phase the status of the OK and 
limit relays is retained as defined for an error-free condition. 

After completion of the self-test the instrument switches to the monitoring 
operation. After this time any exceedances of the pre-defined limit and 
calibration values lead to corresponding event signals. 
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2 Technical Data 
Power supply 115 / 230 V AC  +/- 15 %; 
 50 / 60 Hz 

 24 V DC   -25 % / +33 % 

Load AC:  Pmax: 12 VA 
 DC:  Pmax: 7 W 

Standard delivery 230 V AC 

Fuses 24 V DC:  fine-wire fuse 300 mA/tr 

 115 / 230 V AC: temperature fuse in the  
    transformer 

Caution 
Only one type of power may be connected at one time. 

 

Measurement variable Effective (rms) value of vibration velocity 

Frequency range  1 ... 1000 Hz  1 
 10 ... 1000 Hz 

Accuracy  5 %, in relation to displayed value 

Internal resistance Ri AC  = 35 k  
 Ri DC  = 39 k  

 

Sensor types 
Vibration acceleration sensor 

Sensitivity  10 mV/g x (0.1 ... 1.99) 
 100 mV/g x (0.1 ... 1.99) 
Power requirement -24 V DC / 5 mA 
Current requirement + 4 mA / Ri < 4 k  

 

Vibration velocity sensor 
Sensitivity  75 mV/mm/s x (0.1 ... 1.99) 
 100 mV/mm/s x (0.1 ... 1.99) 

 

Analog outputs 
Short-circuit proof 0 ... 10 V  RL >  10 k   
 0 / 4 ... 20 mA RL < 500    

 
 
 
 
 
 
 
 

                                                      
1 Type VC-920-2k = 10 ... 2000 Hz 
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Diagnistic outputs (Buffer) frequency range 
Input 1 Vpp; 10 Hz < fo < 1 kHz 
Transmission factor 1 : 1 (see note) 
Amplitude error < 0.5 % in relation to input signal 
Phase error < 0.5 % in relation to input signal 
Load resistance > 3,3 k   

 

Note 
This indication applies to the connecting cable AC-185 not longer than 20 m. 

 

Relay outputs 
Potential-free contacts 
Contact load: Ohmic load: 100 W / 600 VA 
 max. 30 V DC; 300 V AC, 3 A 

 

Caution 
With an inductive load a suitable spark-suppression device must be 
employed. The spark-suppression device must be installed as near as 
possible to the source of the interference. 

 

Temperature ranges   0 ... 50 °C working temperature range 
 -10 ... 70 °C storage temperature range 

Protection type IP 20 

Fire protection class according to UL94:   V - 0 
 according to VDE 0304:  Class IIb 

Cable connection Screw terminals 
 Connection cross-sectional area max. 2,5 mm2  

Weight 920 g 

Dimensions 150 mm x 78 mm x 115 mm (W x H x D) 
 

Executed Environmental Tests 
The VIBROCONTROL 920 conforms to the following prescribed standards 
and guidelines: 

73/023/EWG Low-voltage guideline 

EN 61010-1 

89/336/EWG EMV-Guideline 

EN 61326 : 2004 - 05 
 

WEEE-Reg.-No. DE 69572330 
product category / application area: 9 
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Safety category according to EN-954-1 
Safety category B (Sk B) according to EN-954-1 

Safety category 1 (Sk 1) according to EN-954-1 under the following 
conditions: 

If the system is used for applications requiring safety functions of 
the vibration monitoring system according to safety category 1, the 
relays have to be used in a closed circuit system. 

The OK-relay has to be integrated into the safety chain in a way 
that the safety function is activated as soon as  the relay responds. 

All adjusting devices have to be protected in a way that they cannot 
be unintentionally misadjusted during operation. This can be done 
for instance by mounting the adjusting device in a closed housing 
resp. switch cabinet. Any opening of the housing/switch cabinet 
resp. changing of system parameters may only be done by duly 
trained, authorized staff and has to be documented. 
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3 Display and operating elements 

3.1 Button: MODE 
The operating mode of the instrument is changed by pushing the MODE 
button. 

 

MODE  

Normal operation 
One push of the button; Preparation for parameter entry resp. check mode. 

 

Parameter mode 
Roll function; Each push of the button switches to the next operating mode 

 

3.2 Measured Value / Parameter 
 

Measurement value display 
Three-digit, seven-segment LED display 

The display resolution is automatically selected to correspond to the 
selected measurement range. 

 

Buttons: Corresponding to the direction of the arrows, the setup value of the 
selected parameter will be increased or decreased by one step. If the button 
is pushed and held the single-step function will change to a rolling function. 

 

3.3 Display period 
The period the seven-segment LED display stays on can be defined 
between "Off after 3 minutes" or "Permanently on" and 3 levels of display 
brightness for each parameter can be selected. The display switches on 
when any of the function buttons is pushed. 
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3.4 Status signals 

OK error 
Green LED / OK relay 

The occurrence of an OK error is signalled by the LED lighting up and the 
OK relay de-energizing. 

LIM 1, LIM 2 error signals 
The behaviour of the limit relays is determined by the connection status of 
the terminals 31/32 (Relay Reset). 

 

Terminals 31/32 not connected resp. Contacts open 

Limit value exceedances are stored - the limit relays remain energized - until 
the Reset button is pushed. A reset of the limit relay is only possible if the 
measurement value is lower than the corres-ponding limit value. 

 

Terminals 31/32 connected by push-button 

The energized limit relay contacts will be reset. A reset of the limit relay is 
only possible if the measurement value is lower than the corresponding limit 
value. 

 

Terminals 31/32 permanently connected (Standard delivery) 

The limit exceeedance is signalled only for as long as the limit value is 
exceeded. If the measurement values fall lower than the limit values the LIM 
LEDs and the limit relays will be reset. 

 

Limit value LIM 1 
Yellow LED / LIM 1 Relay 

If the current measurement value is higher than the limit value and remains 
at this level for longer than the set time delay, the LED will light up. The LIM 
1 relay will react according to the defined setup. It will be energized when 
set up as normally de-energized and will be de-energized when set up as a 
normally energized relay. 

If an OK error occurs during a LIM1 activation, the limit signal (LED and 
relay) will be reset to the normal status for the duration of the OK error. 
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Limit value LIM 2 
Red LED / LIM 2 Relay 

If the current measurement value is higher than the limit value and remains 
at this level for longer than the set time delay, the LED will light up. The LIM 
2 relay will react according to the defined setup. It will be energized when 
set up as normally de-energized and will be de-energized when set up as a 
normally energized relay. 

If an OK error occurs during a LIM2 activation, the limit signal (LED and 
relay) will be reset to the normal status for the duration of the OK error. 

 

3.5 Reset 
 

RESET  
 

Normal operation 
Reset the event signal as well as the associated relay. 

The "REL.RESET" terminals have no function in connection with an OK 
error. 

 

Parameter mode 
Leave the parameter setup mode. Changes to the parameter values are not 
activated. 

 

3.6 Store 
 

MODE RESET
 

Push Mode and Reset simultaneously: 

Leave the parameter setup mode. Changes to the parameter values are 
activated. 
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4 Internal Tests and Error Signals 
After switching the instrument on a number of tests are executed. If the 
result of the test reveals an error in the operation of the instrument, this is 
displayed on the measurement value field in the form of an error message. 

 

4.1 Test of the LED display and alarm LEDs 
The LED seven-segment displays are checked by displaying the figure 8, 
and the associated decimal points are switched on. The alarm LEDs light up 
in the sequence green - yellow - red. This test lasts for approx. 4 seconds. 

 

4.2 Displaying the program version 
In the mode display field a "v" is displayed and in the measurement value 
display field the version number is displayed. 

 

4.3 Displaying the calibration constants 
In the mode display field a "c" is displayed and in the measurement value 
display field the calibration constants are displayed. 

 

4.4 Error messages 
The error messages are displayed in the form of an " " followed by a 
number. The display of the measurement value is overwritten for the 
duration of the error message. In addition to the visual error signal, an error 
message is always signalled by activation of the corresponding limit or OK 
relay. 

If the input of the measured value is overmodulated, the dislay shows „ccc„. 
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Error " 01" 
The value of the calibration constants lies outside the permissible range. A 
value between 0.5 and 2.0 is permitted. Occurrence of this error means an 
error in the instrument’s internal acquisition electronics. The instrument 
should be removed from the monitoring application and returned to the 
nearest service station for repairs. 

Error " 02" 
The values of the internal voltages lie outside the permissible limits. For a 
check see Group 3: Parameter 3 (+ 5 V) and Parameter 4 (+ 17 V). 
Occurrence of this error means an error in the instrument’s power supply. 
The instrument should be removed from the monitoring application and 
returned to the nearest service station for repairs. 

Error " 03" 
The temperature inside the instrument housing has exceeded the 90 °C  
(  10 %) limit. If this error message occurs the instrument should be 
removed from the monitoring application and returned to the nearest service 
station for repairs. 

Error " 04" 
OK-error identification 

Always Power failure 

Vibration acceleration sensor Cable break 
 Short-circuit between the conductors 

Vibration velocity sensor Cable open circuit 

 

In the event of this error the analog output will be switched to 0 volt resp. 0 / 
4 mA. The OK LED will go off and the OK relay will de-energize and can only 
be reset using the RESET button. Until  the cause of this error is eliminated 
the OK error signal will remain. 

Error " 05" 
Failure of the OK monitoring function. This error shows a failure of the OK 
monitoring function. If this error message occurs the instrument should be 
removed from the monitoring application and returned to the nearest service 
station for repairs. 

 

Error " ccc "  
The measured value input is overmodulated. If  the measured value is 
situated again within the measuring range the error message disapears. 
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5 Setups 
General 

The parameters are divided into three Groups each with respectively seven 
parameters. The parameters in Groups 1 and 2 are concerned with 
configuration parameters while those in Group 3 are concerned with service 
parameters. 

Viewing or making changes to parameter values can only be done after first 
entering a code number associated with the Group. Parameter entries only 
take effect and are stored after leaving the entry mode, i.e. after 
simultaneously pushing the MODE + RESET buttons. Changes to the 
parameters are ignored when the entry mode is exited by pushing the 
RESET button. 

 

5.1 Function: Displaying parameters 

MODE button 
Push once. The number 1 is displayed in the mode display field. 

[  ] resp. [  ] buttons 
Push repeatedly until the desired code number is displayed in the 
measurement value field. 

MODE button 
The mode selection is accepted. Now the parameter number 2 is displayed 
and the associated parameter value is displayed in the measurement value 
field. 

MODE button 
Pushing the MODE button switches to the next parameter. 

RESET button 
Pushing the RESET button exits the display mode. The corresponding value 
of the input signal is displayed in the measu-rement value field. 
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5.2 Function: Changing parameter values 

MODE button 
Push once. The number 1 is displayed in the mode display field. 

[  ] resp. [  ] buttons 
Push repeatedly until the code number associated with the corresponding 
parameter Group is displayed. 

 

Parameter Group Code Number 

 1 11 
 2 22 
 3  3 

MODE button 
The mode selection is accepted. Now the parameter number 2 is displayed 
and the associated parameter value is displayed in the measurement value 
field. 

[  ] resp. [  ] buttons 
Switching the parameter values to next higher resp. next lower value. 

MODE button 
By pushing the MODE button you can switch to the next parameter. If 
changes are made to the parameter values, these are saved in an 
intermediate memory until you exit the parameter mode. 

MODE + RESET buttons 
All parameter settings are accepted and take immediate effect. The 
parameter mode is exited; the corresponding value of the input signal is 
displayed in the measurement value field. 

RESET button 
Changes made to the parameter settings are ignored. The previous 
parameter values are retained. The parameter mode is exited; the value 
corresponding to the input signal is displayed in the measurement value 
field. 
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5.3 Parameter: Group 1 

Mode 1 Code number 
Value: 11 

 

Mode 2 Range allocation for analog output 
Default value: 20 mm/s 

 

Value Equals 

 10 0 ...  10 mm/s 
 20 0 ...  20 mm/s 
 50 0 ...  50 mm/s 
100 0 ... 100 mm/s 

 

Switching of measuring ranges 
Switching from a smaller range to a larger range: 

The defined limits values are retained. 
 

Switching from a larger range to a smaller range: 
As long as the defined limit values are larger than the new full scale they will 
be converted to the new full scale. If the defined limit values are lower than 
the new full scale they will be retained. 

The automatic change in limit values will be signalled by flashing of the 
respective alarm limit LEDs (LIM 1 and LIM 2). To reset this flashing the limit 
value settings must first be changed, i.e. limit values lower than the full scale 
must be set and the instrument switched off and then on again for the 
change to take effect. 

 

Mode 3 Limit value LIM 1 
Default value: 4.5 mm/s 

 

The adjustable range of the limit value is from 0 to the full scale value of the 
selected range. The resolution of the steps in the adjustment is in every 
case dependent on the selected range. 

Range Resolution 

0 ...  10 mm/s 0,1 mm/s 
0 ...  20 mm/s 0,1 mm/s 
0 ...  50 mm/s 0,2 mm/s (x,0 - x,2 - x,5 - x,7) 
0 ... 100 mm/s 1   mm/s 

 
 
 
 

  
© VC920E May 2006 Valid as from serial No. 0000 4314 Page 15 of 32 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 236 of 927



VIBROCONTROL 920 Setups 
  
 

Mode 4 Limit value LIM 2 
Default value: 7 mm/s 

 

The adjustable range of the limit value is from 0 to the full scale value of the 
selected range. The resolution of the steps in the adjustment is in every 
case dependent on the selected range. 

Range Resolution 

0 ...  10 mm/s 0,1 mm/s 
0 ...  20 mm/s 0,1 mm/s 
0 ...  50 mm/s 0,2 mm/s (x,0 - x,2 - x,5 - x,7) 
0 ... 100 mm/s 1   mm/s 

 

Mode 5 Time delay LIM 1 
Default value: 10 s 

The range of the adjustable time delay is from 0 ... 100 s. in steps of  
1 second. The parameter is only effective when there is a limit exceedance. 

Note: 
The minimum setting „0" corresponds to a time delay of 1 second. 

 

Mode 6 Time delay LIM 2 
Default value: 5 s 

 

The range of the adjustable time delay is from 0 ... 100 s. in steps of  
1 second. The parameter is only effective when there is a limit exceedance. 

Note: 
The minimum setting „0" corresponds to a time delay of 1 second. 

 
 

Mode 7 High-pass filter value 
Default value: 10 Hz 

 

Entered value Active filter value 

  1  1 Hz (Vers. > 2.8) 
 10 10 Hz 
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5.4 Parameter: Group 2 

Mode 1 Code number 
Value: 22 

 

Mode 2 Sensor sensitivity 
Default value: 100 mV/mm/s 

 

At the same time the sensitivity of an acceleration sensor is selected, the 
integration for conversion of vibration acceleration to vibration velocity is 
activated. 

Selection Value  Sensor for Requirement 

 1  75 mV/mm/s v 
 2 100 mV/mm/s v 
 3 100 mV/g a -24 V 
 4  10 mV/g  a + 4 mA 
 5 100 mV/g a + 4 mA 
 6  10 mV/g  a  -24 V 

 

Meaning: a = Vibration acceleration 
 v = Vibration velocity 

 

Mode 3 Correction factor 
Default value: 1.00 

 

To allow sensors which have a sensitivity other than those listed in 
parameter 2 of Group 2 to be used with the instrument, the selected value 
can be corrected with a factor in the range 0.1 to 1.99. 

 

Mode 4 DC Current output range 
Default value: 4 … 20 mA 

Selection Range 

 0 0 ... 20 mA 
 4 4 ... 20 mA 
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Mode 5 Limit relays operating mode 
Default value: 0 

 

This parameter affects both limit relays. 

Selection Mode 

 0 Normally energized 
 1 Normally de-energized 

Normally energized: The relay de-energizes when the limit
 is exceeded 

Normally de-energized: The relay energizes when the limit is
 exceeded 

 

Mode 6 LED 7-segment display 
Default value: 0 

 

With this parameter the duration and intensity of the LED seven-segment 
display is set up. 

Selection Mode 

 0 after 3 minutes the LED display goes off. 
1 ... 3 The display switches on with maximum 
  brightness. After 3 minutes the 
brightness   is reduced to the selected factor. 
  Larger number = Brighter display  
 4 Permanent display with maximum  
  brightness 
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Mode 7 Analog output and Display test 
Default value: 1 

 

For test purposes various constant values, besides the standard signal, are 
switched to the analog outputs. To leave this test function activate RESET 
button. 

Selection Result 

 1 U 26/27  corr. measurement signal 
  I  28/29  corr. measurement signal 
 2 U 26/27   0 V 
  I  28/29   0 /   4 mA 
 3 U 26/27  10 V 
  I  28/29  20 mA 
 4 U 26/27   5 V 
  I  28/29 --> 10 / 12 mA 

 

The LED seven segments are switched on one after the other to display an 
8 and the respective decimal points are switch on. The alarm LEDs flash in 
the sequence: green – yellow – red. 

The current status of the OK and limit relays are not influenced during this 
test. 
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5.5 Parameter: Group 3 Service Parameter 

Mode 1 Code number 
Value: 3 

 

Mode 2 DC rest voltage of the sensor 
The DC rest voltage of the sensor is displayed. This should be in case of 
sensors 

type AS–02x between -14 V DC and -10 V DC 

Typ AS-06x bei 12,5 V ± 1,5V supply powered sensors 

type AS-06x (CCS) 13 V DC ± 1,5 V constant-current powered sensors 

type VS-080 0,8 V DC 

With more negative voltages the display will flash. 
 

Mode 3 Internal voltage 5 Volt 
The 5 Volt power for the internal components of the instrument is displayed. 
The value should be in the range 4.8 V to 5.2 V. Values outside this range 
lead to the error message ' 02'. 

 

Mode 4 Internal voltage 17 Volt 
The 17 Volt power for the internal components of the instrument is 
displayed. The value should be in the range 16.8 V to 19.0 V. Voltage values 
outside this range will lead to the error message ' 02'. 

 

Mode 5 Housing internal temperature 
The temperature inside the instrument housing is displayed in °C. If the 
temperature inside the instrument exceeds the predefined limit the error 
message ' 03' will be displayed. 

 

Mode 6 Input amplifier amplification factor 
The current amplification factor of the input amplifier is displayed in steps of 
1 - 2 - 4 - 8 - ... 128. 

 

Mode 7 Output of the D/A converter 
The display range of 0 ... 127 corresponds to 0 ... 20 mA 
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6 Mounting and Installation 

6.1 Mounting and Installation Instructions 
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32
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Brüel & Kjær Vibro

 
*1 , *2 see the following page 

 

The quality of the masurements and the security of the electromagnetic 
resistance is dependent on a fault-free interference discharge and thus also 
on the cabling and disturbance-free grounding at the installation. 
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The connecting cables for the 

sensor, 

analog outputs, 

the RESET contacts and the 

relay contacts 

must be shielded. 
 

6.2 Connecting Cable shields (*1) 
The connections for the cable shields must have as large an area as 
possible. 

Use a grounding rail for connecting the shields (e.g. type 210-133 / Fa. 
Wago) with suitable shield clamping saddles (e.g. type 790-108 / Fa. 
Wago up to 8 mm cable diameter). 

Expose and shape the cable shield in the form of a ring at the height of 
the grounding rail only to the width of the grounding rail, so that the 
cable remains shielded right up to close to the VC-920. The cable shield 
must be exposed only over the grounding rail. 

Connect the grounding rail with short cable having a cross-sectional 
area of min. 10 mm2 to an interference-free ground. 

 

6.3 Shield earth (*2) 
Prerequisite for a fault-free interference discharge is a low-resistance 
and interference-free ground connection. 

 

Important! 
Observe our „General grounding recommendations„ before cabling the 
system. 
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6.4 Mounting 
Real panel mounting 2 M4 x 15 screws or 
 2 M5 x 15 screws 

Rail mounting 35 mm profile rail (EN 50 022) 
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This page is for your notes. 
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7 Wiring diagrams 
 

*

VC920-VS (050405)

2
PE>1,5mm

VS-06x
VS-077
VS-079

*

*Schirm an Kabelverschraubung
 Shield on cable screw
 Blindage sur boulonnage

PE>1,5mm
2

BN=0V

WH=SIG

AC-2104/0

a

b

a

b

SE-Schiene
bus bar

VC - 920

Rel. Reset
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0 - 10V

B

COM
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+IC
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Vibration velocity transducer; standard connection (WH = white, BN = brown) 
 
 

VS-01xx

V

PA > 4 mm
PA > 4 mm

2
2

BK/YE
GN/YE

BU
BN

Ex-Bereich
Hazardous area
Zone dangereuse

AC-2103
24 / OK 8

BN
WH

VC92VSEX (050405)

PA > 2,5 mm
2

+IC18 / LIM 1
-DC17 /

COM

19 /

SIG20

21

22

/

/

23 / B

LIM 2

2

1

3

6

5

4

7

SE-Schiene
bus bar

Sicherer Bereich
Safety area
Zone sûre

VC-920

0/4-20mA

0-10V

25

28

26

27

Rel.Reset

29

30

31

32

115V

230V

115V

+24V

PE

0V

9

12

11

10

13L

N

14

15

16

 

Vibration velocity transducer in Ex- area 
(BU = blue, bn = brown, GN/YE = green/yellow, BK/YE = black/yellow, WH = white) 
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VIBROCONTROL 920 Wiring diagrams 
  
 
 

*Schirm an Kabelverschraubung
 Shield on cable screw
 Blindage sur boulonnage

RD=-24V

WH=COM

2PE>1,5mm

a
U

AS-02x

RD=-24V

*

PE>1,5mm
2

WH=0V
YE=SIG

AC-2104/0

YE=SIG
BK=0V

*

RD
17

AC-112
YE

18

BK
19

20

WH
21

22

23

/

VC920-AS (050405)

-DC 1

LIM 1+IC/

SIG

/

/

LIM 2COM/

B/

2

3

4

5

6

7

VC-920

29

24

26

25

27

28

SE-Schiene
Grounding rail
barre de blindage

32

30

31

+24V

OK/

0-10V

0/4-20mA

8

10

9

110V

12PE

115V

230V
Rel.Reset

115V

13L

15

14

16N

 

Vibration accelerometer; standard connection (WH = white, YE = yellow, RD = red) 
 
 

Sicherer Bereich
Safety area
Zone sûre

PA>4mmPA>4mm2

YE=SIG

RD=-24V
WH=0V

AC-2105

U
a

ASA-02x

3

4

2
1

9001/00/280/020/101

2

4WH

YE
WH

BK
RD

BK 4

YE 3

AC-293
RD 3

Ex-Bereich
Hazardous area
Zone dangereuse

0-10V

-DC

+IC

COM

SIG

B

20 /

PA>4mm

BK+2

2

/
RD 17 /

18

WH /19

9001/00/280/050/101

WH+2

YE-1

RD-1

22

YE

BK /21

/23

25

24 /

26

4

PA>2,5mm
VC92ASEX (061017)

LIM 1

2

1

2

3

LIM 2

OK

+24V

6

5

7

9

8

10

0/4-20mA

VC-920

Rel.Reset

29

27

28

30

32

31

SE-Schiene
bus bar

115V
L

0V

PE

N115V

230V

13

11

12

16

14

15

 

Vibration accelerometer in Ex- area (RD = red, WH = white, YE = yellow, BK = black) 
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Wiring diagrams VIBROCONTROL 920 
  
 
 

*Schirm an Kabelverschraubung
 Shield on cable screw
 Blindage sur boulonnage

RD=-24V

WH=COM

2
PE>1,5mm

U
a

AS-030

*

PE>1,5mm2

AC-2104/0

AC-112 YE=SIG
BK=0V

*

RD
17

AC-112
YE
BK

18

19

20

WH
21

22

23

/

VC92AS30 (050405)

-DC 1

/

/

/

+IC LIM 1

SIG

/

/

COM

B

LIM 2

4

2

3

5

6

7

VC-920

29

26

24

25

27

28

SE-Schiene
Grounding rail
barre de blindage

32

31

30

+24V

/ OK

0-10V

0/4-20mA

10

8

9

11

12

0V

PE

230V

115V

Rel.Reset

115V

15

13

14

L

16N

 

Vibration accelerometer; standard connection (WH = white, YE = yellow, RD = red) 
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VIBROCONTROL 920 Wiring diagrams 
  
 
 

*Schirm an Kabelverschraubung
 Shield on cable screw
 Blindage sur boulonnage VC920-CCS (060524)

*

u
a

*

PE>1,5mm2

0V
b
a

SIG/I

AC-2104/0
25

PE>1,5mm2

a
b

/19 3

LIM 1
-DC

+IC

17 /

18 /

1

2

LIM 2

22

COM

SIG20

21 /

/

B23 /

24 /

6

5

4

OK
7

9

8

SE-Schiene
bus bar

30 14
115V

0-10V
27

26

0/4-20mA
28

29

0V 11

+24V 10

PE 12

L 13

230V

115V

Rel.Reset
32

31

VC-920

15

N 16

AS-062
AS-080

 

Vibration acceleration sensor with constant-current power requirement 
 

Connection of constant-current sensors by a co-axial cable is not 
permitted. 

 
 

Sicherer Bereich
Safety area
Zone sûre

PA>4mmPA>4mm
2 2

Ex-Bereich
Hazardous area
Zone dangereuse

0-10V

-DC

+IC

COM

SIG

B

20 /

PA>4mm 2

/

17 /

18

/19

22

/21

/23

25

24 /

26

4

PA>2,5mm

VC920-CCS_EX (050405)

LIM 1

2

1

2

3

LIM 2

OK

+24V

6

5

7

9

8

10

0/4-20mA

VC-920

Rel.Reset

29

27

28

30

32

31

SE-Schiene
bus bar

115V
L

0V

PE

N115V

230V

13

11

12

16

14

15

PA/  > 4 mm

u
a

2

RD=SIG

WH=COM

BK/YE4

2

1 RD

WH

3

4

RD

WH

+1

-2

RD

WH

AC-297 Sicherheitsbarriere
AC-297 Safety barrier

AC-297 Barrière de sécuritéKlemmenschutzgehäuse EExi
Terminal protective housing EExi

Boîtier de protection du bornier EExi

ASA-062 Sensor
Capteur ASA-062

9001/01/280/085/101

4
RD

WH

 

Vibration acceleration sensor with constant-current power requirement in hazardous area  
(RD = red, WH = white) 
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Service VIBROCONTROL 920 
  

8 Service 
In accordance with general valid quality assurance measures the instrument 
should be subjected to testing, calibration and/or adjustment at regular 
intervals. This can be done either by the on-site service personnel, at the 
Brüel Kjær Vibro Ltd manufacturing facility or at one of the authorized Brüel 
Kjær Vibro service stations. An inspection of this type is recommended at 
intervals of 5 years. 

The time interval at which the calibration constants of the instrument should 
be subjected to automatic correction is 12 months. 
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VIBROCONTROL 920 Instrument versions 
  

9 Instrument versions 
Version < 2.8 

Filter settings 

The value for the lower filter frequency amounts to 3 Hz resp. 10 Hz 

 

Conduct at switch-on 

During the self-test after switch-on or return of power, the OK relay and limit 
relays will be in the de-energized condition. 

 

Version < 3.0 
Full scale changes 

If the full scale value 
 - Parameter group 1 Mode 2- 
changes, the defined limit values 
 - LIM 1: Group 1 Mode 3 and 
 - LIM 2: Group 1 Mode 4 
are retained. 

 

Analog output test 

Selecting the analog output test function 
 - Parameter group 2 Mode 7 / 4 - 
switched an AC voltage of  5 V and 195 Hz to the diagnostic output. 
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Parameter list VIBROCONTROL 920 
  

10 Parameter list 
Instrument number ...............................................................................  
Measurement point ...............................................................................  
 ...............................................................................  
 ...............................................................................  
Parameter Group 1 
Mode 2 Range assignment for analog output  .......................................................  mm/s 

Mode 3 Limit value LIM 1  .......................................................  mm/s 

Mode 4 Limit value LIM 2  .......................................................  mm/s 

Mode 5 Time delay LIM 1  .......................................................  s 

Mode 6 Time delay LIM 2  .......................................................  s 

Mode 7 High-pass filter value  .......................................................  Hz 

Parameter Group 2 
Mode 2 Sensor sensitivity  .......................................................  

Mode 3 Correction factor  .......................................................  

Mode 4 DC Current output range  .......................................................  mA 

Mode 5 Limit relay operating mode  .......................................................  

Mode 6 LED display  .......................................................  

Mode 7 Analog outputs  .......................................................  

Parameter Group 3 
Mode 2 Sensor power  .......................................................  V 

Mode 3 Internal voltage 5 Volt  .......................................................  V 

Mode 4 Internal voltage 17 Volt  .......................................................  V 

Mode 5 Housing internal temperature  .......................................................  °C 

Mode 6 Input amplifier factor  .......................................................  * 

Mode 7 Output of D/A converter  .......................................................  * 

The value is dependent on the actual input signal. 
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VIBROCONTROL 920 Parameter list 
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GHG 440 7008 P0001 D/EF/ (F)

Betriebsanleitung
Explosionsgeschützte Steuergeräte aus
Kunststoff oder Edelstahl GHG 44.

Operating instructions
Explosion protected control units made of
plastic or stainless steel GHG 44.

Mode d’emploi
Boites de commande GHG 44. en plastique
on en acier inoxydable pour atmosphères
explosives
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Explosionsgeschützte Steuergeräte aus Kunststoff
oder Edelstahl GHG 44.

1 Technische Angaben

1.1 Komplette Kunststoffsteuergeräte

Gerätekennzeichnung nach 94/9/EG: II 2 G
Explosionsschutz: EEx d e ia/ib m [ia/ib] II C T6
(mit 80-110V DC Signalleuchte) EEx d e ia/ib m [ia/ib] II C T4
EG-Baumusterprüfbescheinigung: PTB 99 ATEX 1044
Nennspannung: bis  max.690 V
Nennstrom: max 40 A
Zulässige Umgebungstemperatur: -20° C bis +40° C  (Listenausführung)
Abweichende Temperaturen sind bei Sonderversionen möglich)

Zul. Lagertemperatur in Originalverpackung: -50° C bis +80° C
Schutzart nach EN 60529/IEC 529: IP 66 (Listenausführung)

IP 65 mit Messinstrument, Doppeldrucktaster
Schutzklasse  nach EN 60598/IEC 598: I - wird von den Kunststoffsteuergeräten erfüllt.

II - mit Metallflansch
PE - Anschlussklemmen: 2 x 4mm²
Anschlussklemmen: Anzahl - im Rahmen der Bescheinigung
Leitungseinführung: laut Auftrag, im Rahmen der Bescheinigung
Leergewicht:
Steuergerät GHG 444 25 ca.   1,5 kg
Steuergerät GHG 448 25 ca.   2,5 kg
Steuergerät GHG 449 25 ca.   4,5 kg
Steuergerät GHG 447 25 ca.   5,5 kg
Prüfdrehmomente:
Deckelschrauben / Anschlussklemmen 2,50 Nm
Druckschraube der KLE M12 1,65 Nm
Druckschraube der KLE M16 - M20 2,50 Nm
Druckschraube der KLE M25 3,50 Nm
Druckschraube der KLE M32 - M 63 5,00 Nm

1.2 Komplette Edelstahlsteuergeräte

Gerätekennzeichnung nach 94/9/EG: II 2 G
Explosionsschutz: EEx d e ia/ib m [ia/ib] II C T6
(mit 80-110V DC Signalleuchte) EEx d e ia/ib m [ia/ib] II C T4
EG-Baumusterprüfbescheinigung: PTB 99 ATEX 1044
Nennspannung: bis 690 V
Nennstrom: max. 40A
Zulässige Umgebungstemperatur: -20° C bis +40° C  (Listenausführung)
Abweichende Temperaturen sind bei Sonderversionen möglich)

Zul. Lagertemperatur in Originalverpackung: -50° C bis +80° C
Schutzart nach EN 60529/IEC 529: IP 66 (Listenausführung)

IP 65 mit Messinstrument, Doppeldrucktaster
Schutzklasse  nach EN 60598/IEC 598: II - wird von den Steuergeräten erfüllt.
PE - Anschlussklemmen: 2 x 4mm²
Anschlussklemmen: Anzahl - im Rahmen der Bescheinigung
Leitungseinführung: laut Auftrag, im Rahmen der Bescheinigung
Leergewicht:
Steuergerät GHG 444 35 ca.     3,5 kg
Steuergerät GHG 448 35 ca.     7,5 kg
Steuergerät GHG 449 35 ca.   11,5 kg
Steuergerät GHG 447 35 ca.   16,5 kg
Prüfdrehmomente:
Deckelschrauben   2,5 Nm
Druckschraube der Metall Ex- e KLE M16   7,5 Nm Typ E1WF/e, (Ex-e)
Druckschraube der Metall Ex- e KLE M20 10,0 Nm Typ E1WF/e, (Ex-e)
Druckschraube der Metall Ex- e KLE M25 15,0 Nm Typ E1WF/e, (Ex-e)
Druckschraube der Metall Ex- e KLE M32 25,0 Nm Typ E1WF/e, (Ex-e)
Druckschraube der Metall Ex- e KLE M40 30,0 Nm Typ E1WF/e, (Ex-e)
Druckschraube der Metall Ex- e KLE M50 45,0 Nm Typ E1WF/e, (Ex-e)

Maßbilder Kunststoffsteuergeräte

GHG 444 27

GHG 448 27

GHG 449 27

GHG 447 27

X = BefestigungsmaßeX = BefestigungsmaßeX = BefestigungsmaßeX = BefestigungsmaßeX = Befestigungsmaße
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Maßbilder Edelstahlsteuergeräte

GHG 444 35

GHG 448 35

GHG 449 35

GHG 447 35

Explosionsgeschützte Steuergeräte aus Kunststoff
oder Edelstahl GHG 44.

1.3 Drucktaster und Schalter
EG-Baumusterprüfbescheinigung: PTB 97 ATEX 1081 U
Nennspannung: bis  max.500 V
Max. Nennstrom: 16A
Schaltvermögen AC 15: 250V / 6 A     500V / 4,0 A
Schaltvermögen DC 13:   24V / 6 A       60V / 0,8 A       110V / 0,5 A
mit Goldspitzkontakten: max. 400 mA
Anschlussklemmen: 2 x 2,5mm²
Gewicht: ca. 0,15 kg

1.4 Signallampe
EG-Baumusterprüfbescheinigung: PTB 98 ATEX 1040 U
Nennspannung: 12 bis 240V AC / 12 bis 110V DC
Lampenleistung: 0,6 W
Anschlussklemme: 2 x 2,5 mm²
Gewicht: ca. 0,15 kg

1.5 Potentiometer
EG-Baumusterprüfbescheinigung: PTB 97 ATEX 1081 U
Nennspannung: bis 250V
Leistung: 1 W
Drehbereich: 270°
Skalierung: 0 - 100%
Anschlussklemme: 2 x 2,5 mm²
Gewicht: ca. 0,15 kg

1.6 Klemmenblock
Konformitätsbescheinigung: PTB Nr.Ex-94.C.3152 U
Klemmentyp: 6 x MXK 4
Nennspannung: bis 400V
Anschlussquerschnitt: 2 x 0,2 - 4,0 mm²
Gewicht: ca. 0,08 kg

1.7 Messinstrument AM45/AM72
EG-Baumusterprüfbescheinigung: PTB 99 ATEX 2032 U EEx ib II
C
Messwerk: Dreheisen Drehspule
Genauigkeit: Klasse 2,5 Klasse 1,5
Überlastbereich: 10-fach - 25 sek. 10-fach - 5 sek.

25-fach -   4 sek.
50-fach -   1 sek
anzeigend 1:1,5

Messbereiche: n / 1A 0 - 20
mA

0 - 25 A direkt 4 - 20
mA
Li: - max. 0,1 mH
Ci: - max. 0,1 nF
Ui: - max. 30 V
I i : - max. 150 mA
Anschlussklemme: 2 x 1,5 - 4 mm²
Gewicht,  AM 45: 0,35 kg
Gewicht,  AM 72: 0,40 kg
1.8 Steuerschalter Ex 23
EG-Baumusterprüfbescheinigung: PTB 98 ATEX 1116 U
Nennspannung: bis  max.500 V
Max. Nennstrom: 10A
Schaltvermögen AC 15: 230V / 6 A     400V / 4,0 A
Schaltvermögen DC 13:   24V / 2 A     230V / 0,5 A
Zul. Kurzschlussvorsicherung: 16A/gL bei 500V
Ausführung mit Goldspitzkontakten: max. 400 mA
Anschlussklemmen: 2 x 0,5 - 2,5mm²
Gewicht: 1 Etage 2 Etagen

ca. 0,20 kg ca. 0,35 kgX = Befestigungsmaße
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2 Sicherheitshinweise

             Die  Steuergeräte GHG 44. aus
           Edelstahl oder Kunststoff

sind nicht für Zone  0
    geeignet.

Die auf den Steuergeräten angegebene
Temperaturklasse und Explosionsgruppe ist
zu beachten.
Umbauten oder Veränderungen an den
Steuergeräten sind nicht gestattet.
Sie  sind bestimmungsgemäß in unbeschä-
digtem und einwandfreiem Zustand zu
betreiben.
Als Ersatz und zur Reparatur dürfen nur
Originalteile von CEAG verwendet werden.
Reparaturen, die den Explosionsschutz
betreffen, dürfen nur von CEAG oder einer
qualifizierten Elektrofachkraft in Überein-
stimmung mit  national geltenden Regeln
durchgeführt werden.
Vor Inbetriebnahme müssen die Steuerge-
räte entsprechend der im Abschnitt  6
genannten Anweisung geprüft werden.

Alle Fremdkörper müssen vor der ersten
Inbetriebnahme aus den Steuergeräten
entfernt werden.

Beachten Sie die nationalen Sicherheits-
und Unfallverhütungsvorschriften und die
nachfolgenden Sicherheitshinweise  in
dieser Betriebsanleitung,  die wie dieser
Text in Kursivschrift gefasst sind!

3 Normenkonformität

Die Steuergeräte entsprechen den Anforde-
rungen der EN 50014,EN 50018, EN 50019
und EN 50020 (Vergleichbare internationale
Standards IEC 79-0, IEC 79-1, IEC 79-7, IEC
79-11).

94/9 EG: Geräte und Schutzsysteme zur
bestimmungsgemäßen Verwendung in
explosionsgefährdeten Bereichen. Weitere
Anforderungen wie die EG Richtlinie Elektro-
magnetische Verträglichkeit (89/336/EWG)
werden von den Steuergeräten  erfüllt.

Sie wurden entsprechend dem Stand der
Technik und gemäß DIN EN ISO 9001
entwickelt, gefertigt und geprüft.

       Drucktaster Doppeldrucktaster

Maßangaben Vorsätze  in mm

 Schlagtaster NOT-AUS     Schlagtaster

 Schlagtaster NOT-AUS     Schlüsseltaster
        mit Schlüssel

 Messinstrument

        Signalleuchte       Steuerschalter

Steuerschalter Ex 23

Steuerschalter Ex 29

4 Verwendungsbereich

Die Kunststoff- oder Edelstahlsteuergeräte mit
den Einbaukomponenten (siehe "Technische
Daten"), sind zum Einsatz in explosions-
gefährdeten Bereichen der Zonen 1, 2  und 11
(21, 22) gemäß VDE 0165 bzw. IEC 79-10
geeignet!

Die eingesetzten Gehäusematerialien ein-
schließlich der außenliegenden Metallteile
bestehen aus hochwertigen Werkstoffen, die
einen anwendungsgerechten Korrosionsschutz
und Chemikalienresistenz in "normaler
Industrieatmosphäre" gewährleisten:

- glasfaserverstärktes Polyester
- schlagfestes Polyamid
- Edelstahl AISI 316 L

Bei Einsatz in extrem aggressiver Atmosphäre
sind die zusätzlichen Informationen über die
Chemikalienbeständigkeit der eingesetzten
Kunststoffe dem Datenblatt
GHG 902 4001 P0001 zu entnehmen.

5 Verwendung / Eigenschaften Eigenschaften Eigenschaften Eigenschaften Eigenschaften

Die Steuergeräte GHG 44. aus Kunststoff oder
Edelstahl dienen zur Vor-Ort-Steuerung
elektrischer Anlagen in explosionsgefährdeten
Bereichen.  Diese Geräte sind, abhängig vom
Einzelfall,  je nach Bedarf mit den verschiede-
nen Einbaukomponenten ausgerüstet.

Die Steuergeräte können optional mit Anreih-
klemmen bis 2,5 mm² unter dem Einbauklapp-
gerüst ausgestattet und komplett für den
kundenseitigen Anschluss verdrahtet sein.
Speziell gekennzeichnete Sonderausführun-
gen der Steuergeräte können in "eigen-
sicheren Stromkreisen" eingesetzt werden.
Die für die "Eigensicherheit" maßgebenden
elektrischen Grenzwerte sind zu beachten.

Die Angaben der elektrischen Kontakt-
bestückung befinden sich auf den
Komponentensockeln. Die Ausführung mit
Goldkontakten ist mit "G" gekennzeichnet
(max. Strombelastung siehe "Technische
Daten").

Explosionsgeschützte Steuergeräte ausKunststoff
oder Edelstahl GHG 44.

1.9 Steuerschalter Ex 29
EG-Baumusterprüfbescheinigung: PTB 98 ATEX 1118 U
Nennspannung: bis  max.500 V
Max. Nennstrom: 16A

Bei Nennstrom >12A ist der Querschnitt der
Anschlussleitungen  > 2,5mm² auszulegen

Schaltvermögen AC 15: 230V / 6 A     400V / 4,0 A
Schaltvermögen DC 13:   24V / 2 A     230V / 0,5 A
Zul. Kurzschlussvorsicherung: 20A/gL bei 500V
Ausführung mit Goldspitzkontakten: max. 400 mA
Anschlussklemmen: 2 x 0,5 - 2,5mm² oder 1 x 1,0 - 6,0mm²
Gewicht: 1 Etage 2 Etagen 3 Etagen

ca. 0,25 kg ca. 0,40 kg ca. 0,55 kg

     AM 45 AM 72

X = Befestigungsmaße
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Anschlussbilder        Schal-
tung

Steuerschalter Ex 23/Ex 29

6011

6019

6060

6062

6065

6033

6170

. 021

. 023

. 024

. 061

. 063

. 066

. 067

2

1

  Bild  1

6 Installation

Für das Errichten / Betreiben sind die
relevanten nationalen Vorschriften (z.B. ElexV,
Gerätesicherheitsgesetz in Deutschland) sowie
die allgemein anerkannten Regeln der Technik
maßgebend.

6.16.16.16.16.1 Montage / DemontageMontage / DemontageMontage / DemontageMontage / DemontageMontage / Demontage

Die Montage der Kunststoff- oder Edelstahl-
steuergeräte kann ohne Öffnen der Gehäuse
erfolgen.

Die Steuergeräte dürfen bei der Direktmontage
an der Wand nur an den vorgesehenen
Befestigungspunkten eben aufliegen. Die
gewählte Schraube muss der Befestigungs-
öffnung angepasst sein (siehe Maßbilder Seite
3 + 4 sowie Bild 2 + 3, Seite 7).

Sie dürfen die Öffnung nicht beschädigen (z.B.
Verwendung einer Unterlegscheibe).

Bei übermäßigem Anziehen können die
Kunststoffsteuergeräte beschädigt werden.

Die Kunststoffsteuergeräte GHG 444 27,
GHG 448 27, GHG 449 27 und GHG 447 27
sind zur Befestigung auf den CEAG - Geräte-
haltern mittels Form- oder selbstschneidenden
Schrauben geeignet (siehe Bild 4 - 9, Seite 8).

Um  eine sichere Trennung zu gewährleisten, sind
die Öffnerkontakte als Zwangsöffner ausgeführt.
Die Sockel  sind je nach Bedarf auch mit
0,6 W Widerständen, Feinsicherungen  und
Dioden bestückt (max. Verlustleistung 1W).

Die Messinstrumente AM 72 und AM 45
dienen zur Vor-Ort-Anzeige von elektrischen
Größen. (Ausführung des Messwerkes, der
Genauigkeit sowie Anschlussversion - siehe
"Technische Daten").

Die Kleinsteuerschalter können durch
Ausschneiden des Schaltkragens an der
jeweiligen Abschließposition über ein Vorhän-
geschloss abgeschlossen werden ( 
Schloßbügel bis
5 mm). Steuerschaltervorsätze Ex23 sind am
Schaltkragen an der entsprechenden Ab-
schließposition mit einer Bohrung  5,5mm zu
versehen und somit über oben genanntes
Vorhängeschloss abschließbar.
Die Steuerschalter Ex 29 sind optional mit
einer montierten Abschließvorrichtung
versehen und ebenso mit einem Vorhänge-
schloss abschließbar.

Angaben aus Punkt  3 und 4 sind bei der
Verwendung zu berücksichtigen.
Andere als die beschriebenen Anwendun-
gen sind ohne schriftliche Erklärung der Fa.
CEAG nicht zulässig.

Beim Betrieb sind die in der Betriebsanlei-
tung unter Punkt 7 genannten Anweisun-
gen zu beachten.

Explosionsgeschützte Steuergeräte aus Kunststoff
oder Edelstahl GHG 44.

Die betreffende Montageanleitung ist zu
beachten.

Die Montage der Wandbefestigungslaschen
an den Edelstahlsteuergeräten GHG 444 37,
GHG 448 37, GHG 449 37 und GHG 447 37
erfolgt, wie in Bild 2 + 3 Seite 7 dargestelt.

Auf die Mindestanzahl der Laschen achten!

6.2 Öffnen des Gerätes/
Elektrischer Anschluss

Der elektrische Anschluss des Betriebsmittels
darf nur durch Fachpersonal erfolgen.
Das Schaltbild der Einbaukomponenten ist auf
den Komponenten angegeben, dem Schalt-
gerät beigelegt oder aus der Betriebsanleitung
zu entnehmen. Bei verdrahteten Steuergeräten
ist der dem Gerät beigelegte Anschlussplan zu
beachten.

Nach dem Ausklappen des Klappgerüstes zur
leichteren Einführung der Kabel und Leitungen
bzw. zum Verdrahten auf die unter dem
Klappgerüst eingebauten Anreihklemmen muß
das Klappgerüst wieder ordnungsgemäß
befestigt werden.

Werden die Einbaukomponenten (Messinstrument
AM 72 und AM 45, Drucktastersockel,
Signalleuchtensockel, Steuerschaltersockel,
Potentiometersockel usw.) zur leichteren
Verdrahtung aus der Hutprofilschiene des in
den Steuergeräten montierten Klappgerüstes
ausgeschnappt, sind die Komponenten
hiernach wieder vorschriftsmäßig in die
entsprechende Einrastposition auf der
Hutprofilschiene des Klappgerüstes einzuset-
zen.
Zum Ausschnappen der Komponenten (u.a.
auch die Messinstrumente AM72 + AM45),
werden die Rasthaken zum entriegeln nach
außen gezogen.

Achtung: Die Einrastpositionen der Einbau-
komponenten müssen mit den  Einkerbun-
gen der Hutprofilschiene übereinstimmen !

Zur Aufrechterhaltung der Zündschutzart ist
der Leiteranschluss mit besonderer Sorgfalt
durchzuführen.

Die Isolation muß bis an die Klemme
heranreichen. Der Leiter selbst darf nicht
beschädigt sein.

Die minimal und maximal anschließbaren
Leiterquerschnitte sind zu beachten (siehe
technische Daten).
Alle Schrauben und / oder Muttern der
Anschlussklemmen, auch die der nicht
benutzten, sind fest anzuziehen.
Die optional eingebauten Standardklemmen
sind zum Direktanschluss von Leitern mit
Kupferadern ausgelegt.

Schaltwerk

             4           5      6

           Sonder-
          schaltwerk

              7         8      9
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Anschlußbilder        Schal-
tung

Steuerschalter Ex 23/Ex 29

. 049

. 037

. 191

Ein Schalten an der Achse der Steuer-
schaltersockel  Ex 23 und Ex 29 bei
geöffnetem Gehäuse  ist  nicht zulässig (um
die Schalter wieder korrekt  schließen zu
können).

Bei Messinstrumenten für Wandleranschluss
n/1A (Bild1 , Pos 2, Seite 6) können über eine
oben am Messinstrument angebrachte Klappe
die Wechselskalen (Bild 1, Pos 1, Seite 6)
ausgetauscht werden.

Die Errichtungshinweise für eigensichere
elektrische Betriebsmittel sind zu beachten.
Es ist sicherzustellen, daß die für den
speziellen, eigensicheren Stromkreis zulässige
äussere Kapazität und Induktivität nicht
überschritten wird.

6.3 Kabel-und Leitungs-
einführungen (KLE);
Verschlussstopfen

Es dürfen generell nur bescheinigte KLE´s
und Verschlussstopfen verwendet werden.
Für bewegliche Leitungen sind Trompeten-
verschraubungen oder andere geeignete
Einführungen mit zusätzlicher Zug-
entlastung zu verwenden.

Beim Einsatz von KLE mit einer niedrigeren als
der für das Gerät zutreffenden IP-Schutzart
(siehe Seite 3)  wird die IP-Schutzart des
gesamten Gerätes reduziert.

Die für die eingesetzten KLE maßgebenden
Montagerichtlinien sind zu beachten.

Nicht benutzte Einführungsöffnungen sind mit
einem bescheinigten Verschlussstopfen zu
verschließen, um die Mindestschutzart
herzustellen.
Es ist darauf zu achten, daß bei der Installati-
on der KLE´s die für den Leitungsdurchmesser
geeigneten Dichtungseinsätze verwendet
werden. Bei ausschneidbaren Dichtungs-
einsätzen ist sicherzustellen,daß der Einsatz
ordnungsgemäß dem Leitungsdurchmesser
angepasst wird.
Zur Sicherstellung der erforderlichen Mindest-
schutzart sind die KLE´s fest anzuziehen.

Bei übermäßigem Anziehen kann die
Schutzart beeinträchtigt werden.

Achtung: Beim Anziehen der Hutmutter der
Metall - KLE (Typ E1WF/e) ist die Ver-
schraubung mit einem geeigneten Werk-
zeug gegen Verdrehen zu sichern.

Alle nicht benutzten metrischen CEAG KLE
sind mit dem bescheinigten Verschluss für
metrische KLE zu verschließen.

Explosionsgeschützte Steuergeräte aus Kunststoff
oder Edelstahl GHG 44.

 Schraube M6 x 16 Wandbefestigungs-
 Federring lasche

  Bild 2 Wandbefestigungslasche

Montage rechts

Montage unten

  Bild 3 Montage der Wand-
befestigungslasche

6.4 Flansche und Metallplatten

Müssen  Flanschplatten demontiert werden
(z.B. zum Bohren von Einführungsöffnungen),
ist bei der Montage zur Aufrechterhaltung der
Mindestschutzart auf den korrekten Sitz der
Flanschplatte und den Sitz des Befestigungs-
bügels zu achten.
Die Flanschplatten der Edelstahlklemmenkästen
sind so zu montieren, daß die IP-Schutzart
gewährleistet bleibt. Dabei ist auf den exakten
Sitz des Dichtungselementes zu achten.

Von aussen herangeführte PE-Leitungen
sind auf die dafür vorgesehene PE-Klemme
am Flansch anzuschließen. Der maximale
Anschlussquerschnitt beträgt 50 mm²
Achtung: Metallflansche, Metallplatten und
Metallverschraubungen müssen in den
Potentialausgleich miteinbezogen werden.

6.5 Schließen des Gerätes /
Deckelverschluss

Beim Aufsetzen der Gehäusedeckel ist
darauf zu achten, daß die Vorsätze korrekt
mit  den Einbaukomponenten  übereinstim-
men und der zum Gehäuseunterteil
gehörige Deckel verwendet wird.

Die Schaltgriffe der Steuerschalter Ex 23  und
Ex 29 müssen in der Stellung stehen, die sie
beim Öffnen des Steuergerätes  innehatten.
Beim Aufsetzen des Deckels ist darauf zu
achten, daß die Achse der  Steuerschalter Ex 23
und Ex 29 in die Mitnehmeröffnung des
Schaltgriffes eingreift.
Alle Fremdkörper sind aus dem Gerät zu
entfernen.
Zur Sicherstellung der erforderlichen Mindest-
schutzart sind die Deckelschrauben fest
anzuziehen.

Bei übermäßigem Anziehen kann die
Schutzart beeinträchtigt werden.

6.6 Inbetriebnahme

Vor Inbetriebnahme des Betriebsmittels sind die in
den einzelnen nationalen Bestimmungen
genannten Prüfungen  durchzuführen. Ausserdem
ist vor der Inbetriebnahme die korrekte Funktion
und Installation des Betriebsmittels und der
Einbaukomponenten (Messinstrument, Signal-
leuchte, Taster usw.) in Übereinstimmung mit
dieser Betriebsanleitung und anderen anwendba-
ren Bestimmungen zu überprüfen.
Die Nullpunkteinstellung des Messinstrumente-
zeigers ist vor der Inbetriebnahme zu überprüfen.
Gegebenenfalls mit der Justierschraube den
Messgerätezeiger auf den Nullpunkt einjustieren.

Unsachgemäße Installation und Betrieb der
Steuergeräte kann zum Verlust der Garantie
führen.

Schaltwerk

        4      5  6

        Sonder-
       schaltwerk

        7    8 9
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Explosionsgeschützte Steuergeräte aus Kunststoff
oder Edelstahl GHG 44.

Gerätehalter Größe 3 für
Rohrbefestigung,horizontal

 Gerätehalter Größe 3 für Gitterrinnen- und
Wandbefestigung, horizontal

Befestigungslöcher für Steuergerät
GHG 444 25

        E

 Bild 7 Gerätehalter Größe 3 für Gitter-
rinnen- und
Wand-
befestigung,
vertikal

 Bild 6 Gerätehalter Größe 3 für Rohr-
befestigung,
vertikal

Befestigungs-
löcher für
Steuergerät
GHG 444 25

Befestigungs-
löcher für
Steuergerät
GHG 444 27

C

B

 Bild 8 2 x Gerätehalter  Größe 3  für Rohrbefestigung, horizontal

 A = Befestigungslöcher  für:
Steuergerät  GHG 448 27 (Maß X = 0 mm)
Steuergerät  GHG 449 27  nur  vertikal (Maß X = 267mm)
Steuergerät  GHG 447 27  nur  vertikal (Maß X = 540mm)

A

Reparaturen, die den Explosionsschutz
betreffen, dürfen nur von CEAG oder einer
qualifizierten Elektrofachkraft in Überein-
stimmung mit national geltenden Regeln
durchgeführt werden.

Umbauten oder Änderungen am Betriebsmittel
sind nicht gestattet; ausgenommen ist das
Anbringen von zusätzlichen  KLE´s  und das
Montieren von Anschlussklemmen im Rahmen
der Zulassung des Betriebsmittels oder nach
Angaben des Herstellers.

Bei Austausch einzelner Einbaukomponenten
(Messinstrument, Taster usw.) ist Pkt. 6.2
"Öffnen des Gerätes /Elektrischer Anschluss"
zu beachten.

9 Entsorgung /
Wiederverwertung

Bei der Entsorgung des Betriebsmittels und
der Einbaukomponenten (Meßinstrument,
Signalleuchte, Taster usw.) sind die jeweils
geltenden nationalen Abfallbeseitigungsvor-
schriften zu beachten.

Zur Erleichterung der Wiederverwertbarkeit
von Einzelteilen sind Kunststoffteile mit dem
Kennzeichen des verwendeten Kunststoffes
versehen.

Programmänderungen und -ergänzungen sind
vorbehalten.

88888 Reparatur / Instandsetzung /Reparatur / Instandsetzung /Reparatur / Instandsetzung /Reparatur / Instandsetzung /Reparatur / Instandsetzung /
ÄnderungÄnderungÄnderungÄnderungÄnderung

Instandsetzungsarbeiten / Reparaturen dürfen
nur mit CEAG Originalersatzteilen vorgenom-
men werden.
Bei Schäden an der druckfesten Kapselung ist
nur ein Austausch zulässig. Im Zweifelsfalle ist
das betroffene Betriebsmittel an CEAG zur
Reparatur zurückzugeben.

7 Instandhaltung / Wartung

Die für die Wartung / Instandhaltung von
elektrischen Betriebsmitteln in explosions-
gefährdeten Bereichen geltenden nationa-
len Bestimmungen sind einzuhalten  (z.B.
ElexV, VDE 0105 Teil 9 in Deutschland).

Vor Öffnen des Gehäuses Spannungs-
freiheit sicherstellen bzw. geeignete
Schutzmaßnahmen ergreifen.

Bei eigensicheren Stromkreisen ist das
Arbeiten unter Spannung zulässig.

Die erforderlichen Wartungsintervalle sind
anwendungsspezifisch und daher in Abhän-
gigkeit von den Einsatzbedingungen vom
Betreiber festzulegen.
Im Rahmen der Wartung sind vor allem die
Teile, von denen die Zündschutzart abhängt,
zu prüfen (z.B. Unversehrtheit der druckfesten
Komponenten, des Gehäuses, der Dichtungen
und der Kabel- und Leitungseinführungen),
sowie die Schaltwerksfunktion.
Sollte bei einer Wartung festgestellt werden,
daß Instandsetzungsarbeiten erforderlich sind,
ist Abschnitt 8 dieser Betriebsanleitung zu
beachten.

Bild 4

        A
Befestigungslöcher für Steuergerät

GHG 444 25

Bild 5
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Explosion protected control units made of plastic or
stainless steel type GHG 44.

1 Technical data

1.1 Control unit assemblies, plastic

Marking acc. to 94/9/EC: II 2 G
Explosion category: EEx d e ia/ib m [ia/ib] II C T6
(with 80 - 110 V DC signal lamp) EEx d e ia/ib m [ia/ib] II C T4
EC type examination certificate: PTB 99 ATEX 1044
Rated voltage: up to 690 V
Rated current: max. 40 A
Permissible ambient temperature: -20° C to +40° C  (catalogue version)
Deviating temperatures possible with special versions.

Perm.storage temperature in original packing: -50° C to +80° C
Protection category acc. to EN 60529/IEC 529: IP 66  (catalogue version)

IP 65 Measuring instrument,
double push button

Insulation class acc. to EN 60598 / IEC 598: I   -  plastic terminal boxes fulfil this requirement
II -  with metal flange

PE- terminal: 2 x 4 mm²
Terminals: acc. to customer´s specification and as certified
Cable entries: acc. to customer´s specification and as certified
Weight when empty: (catalogue version)
GHG 444 25 control unit approx  1.5 kg
GHG 448 25 control unit approx  2.5 kg
GHG 449 25 control unit approx  4.5 kg
GHG 447 25 control unit approx  5.5 kg
Test torques:
Cover screws 2.50 Nm
Cap nut of the plastic cable entry M12 1.65 Nm
Cap nut of the plastic cable entry M16 - M20 2.50 Nm
Cap nut of the plastic cable entry M25 3.50 Nm
Cap nut of the plastic cable entry M32 - M 63 5.00 Nm

1.2 Control unit assemblies, stainless steel

Marking acc. to 94/9/EC: II 2 G
Explosion category: EEx d e ia/ib m [ia/ib] II C T6
(with 80 - 110 V DC signal lamp) EEx d e ia/ib m [ia/ib] II C T4
EC type examination certificate: PTB 99 ATEX 1044
Rated voltage: up to 690 V
Rated current: max. 40 A
Permissible ambient temperature: -20° C to +40° C  (catalogue version)
Deviating temperatures possible with special versions.

Perm.storage temperature in original packing: -50° C to +80° C
Protection category acc. to EN 60529/IEC 529: IP 66  (catalogue version)

IP 65 Measuring instrument,
double push button

Insulation class acc. to EN 60598 / IEC 598: II   -  metal terminal boxes fulfil this requirement
PE- terminal: 2 x 4 mm²
Terminals: acc. to customer´s specification and as certified
Cable entries: acc. to customer´s specification and as certified
Weight when empty: (catalogue version)
GHG 444 35 control unit approx.   3.5 kg
GHG 448 35 control unit approx.   7.5 kg
GHG 449 35 control unit approx. 11.5 kg
GHG 447 35 control unit approx. 16.5 kg
Test torques:
Cover screws   2.5 Nm
Cap nut of the Ex-e metal cable entry M16   7.5 Nm type, E1WF/e (Ex-e)
Cap nut of the Ex-e metal cable entry M20 10.0 Nm type, E1WF/e (Ex-e)
Cap nut of the Ex-e metal cable entry M25 15.0 Nm type, E1WF/e (Ex-e)
Cap nut of the Ex-e metal cable entry M32 25.0 Nm type, E1WF/e (Ex-e)
Cap nut of the Ex-e metal cable entry M40 30.0 Nm type, E1WF/e (Ex-e)
Cap nut of the Ex-e metal cable entry M50 45.0 Nm type, E1WF/e (Ex-e)

Dimensions control units, plastic

GHG 444 27

GHG 448 27

GHG 449 27

GHG 447 27

X = Fixing dimensions
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Explosion protected control units made of plastic or
stainless steel type GHG 44.

1.3 Push button and switch
EC type examination certificate: PTB 97 ATEX 1081 U
Rated voltage: up to  max.500 V
Rated current: 16A
Switching capacity acc. to AC 15: 250V / 6 A     500V / 4,0 A
Switching capacity acc. to DC 13:   24V / 6 A       60V / 0,8 A       110V /
0,5 A
with gold-tipped contacts: max. 400 mA
Supply terminal: 2 x 1.0 - 2.5mm²
Weight: approx.  0.15 kg

1.4 Signal lamp
EC type examination certificate: PTB 98 ATEX 1040 U
Rated voltage: 12 up to  240V AC / 12 up to 110V DC
Lamp rating: 0.6 W
Supply terminal: 2 x 1.0 - 2.5 mm²
Weight: approx.  0.15 kg

1.5 Potentiometer
EC type examination certificate: PTB 97 ATEX 1081 U
Rated voltage: up to 250V
Rating: 1 W
Turning range: 270°
Scale: 0 - 100%
Supply terminal: 2 x 1.0 - 2.5 mm²
Weight: approx. 0.15 kg

1.6 Terminal block
Certificate of conformity: PTB No. Ex-94.C.3152 U
Type of terminal: 6 x MXK 4
Rated voltage: up to 400V
Conductor cross-section: 2 x 0.2 - 4.0 mm²
Weight: approx. 0.08 kg

1.7 AM45/AM72 measuring instrument:
EC type examination certificate: PTB 99 ATEX 2032 U EEx ib II C
Movement: Moving iron Moving coil
Measuring accuracy: Class 2.5 Class 1.5
Overload range: 10-fold at  25 sec. 10-fold at  5 sec.

25-fold at    4 sec.
50-fold at    1 sec.
telltale 1:1.5

Measuring range: n / 1A 0 - 20
mA

0 - 25 A direct 4 - 20 mA
Li: - max. 0.1 mH
Ci: - max. 0.1 nF
Ui: - max. 30 V
I i : - max. 150 mA
Supply terminals: 2 x 1.5 - 4 mm²
AM 45 weight: approx. 0.35 kg
AM 72 weight: approx. 0.40 kg

1.8 Ex 23 control switch
EC type examination certificate: PTB 98 ATEX 1116 U
Rated voltage: up to  max.500 V
Rated current: 10A
Switching capacity acc. to  AC 15: 230V / 6 A     400V / 4,0 A
Switching capacity acc. to  DC 13:   24V / 2 A     230V / 0,5 A
Perm. short-circuit back-up fuse: 16A/gL at  500V
Design with gold-tipped contacts: max. 400 mA
Supply terminals: 2 x 0.5 - 2.5mm²
Weight: 1 level 2 levels

approx. 0.20 kg approx. 0.35 kg

Dimensions control units stainless steel

GHG 444 35

GHG 448 35

GHG 449 35

GHG 447 35

X = Fixing dimensions
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Explosion protected control units made of plastic or
stainless steel type GHG 44.

Front actuator elements, dimensions in mm

       Push button Double push button

EMERGENCY-STOP      Mushroom head
    mushroom head        push button
       push button

   EMERGENCY-STOP        Key-operated
 mushroom head push        push

button
      button with key

 Measuring instrument

        Signal lamp       Control switch

Ex 23 control switch

Ex 29 control switch

     AM 45 AM 72

X = fixing dimensions

22222 Safety instructionsSafety instructionsSafety instructionsSafety instructionsSafety instructions

   The plastic or stainless steel
      control units GHG 44. are not
         suitable for zone 0

hazardous areas.
The temperature class and explosion group
marked on the control units shall be
observed.

Modifications to the control units or
changes of their design are not permitted.
They shall be used for their intended
purpose and in perfect and clean condition.
For replacement and repair only genuine
CEAG spare parts shall be used.
Repairs that affect the explosion
protection, may only be carried out by
CEAG or a qualified electrician in
compliance with the respective national
regulations.
Prior to their taking into operation, the
control units will have to be checked in
accordance with the instructions as per
section 6.

Before the initial operation, any foreign
matter will have to be removed from the
control units.

Observe the national safety rules and
regulations for prevention of
accidents as well as the safety instructions
included in these operating instructions set
in italics the same as this text!

33333 Conformity with standarConformity with standarConformity with standarConformity with standarConformity with standardsdsdsdsds

The control units meet the requirements of
EN 50014, EN 50018, EN 50019 and
EN 50020 (comparable international standards
IEC 79-0, IEC 79-1, IEC 79-7, IEC 79-11).

94/9 EC: Equipment and protective systems
intendet for use in potentially explosive
atmospheres.
The control units fulfil further requirements
such as those of the ECdirective on
electromagnetic compatibility (89/336/EEC).

They have been designed, manufactured and
tested according to the state of the art and to
DIN EN ISO 9001.

44444 Field of applicationField of applicationField of applicationField of applicationField of application

The plastic or stainless steel control units
GHG 44. are suitable for use in zone 1, 2 and
11 (21, 22) hazardous areas acc. to IEC 79-10.

The enclosure materials employed, including
the exterior metal parts, are made of high-
quality materials which ensure a corrosion
protection and resistance to chemical
substances corresponding to the requirements
in a “normal industrial atmosphere”:

- glass-fibre reinforced polyester
- impact resistant polyamide
- special steel AISI 316 L

In case of use in an extremely aggressive
atmosphere, the additional data on the
employed plastic materials’resistance against
chemicals have to be taken from the data
sheet  GHG 902 4001 P0001.

55555 Application / PrApplication / PrApplication / PrApplication / PrApplication / Propertiesopertiesopertiesopertiesoperties

The plastic or stainless steel control units
GHG 44. are designed for the control in situ of
electrical installations in explosive
atmospheres. The devices are individually
fitted with built-in components that meet their
specific application.

The control units can, at option, be delivered
fitted with series terminals up to 2,5mm²
under the hinged framework and wired ready
for connection by the customer.

Adequately marked special versions of the
control units can be operated in „intrinsically
safe circuits“. The electric limiting values
applicable to „intrinsic safety“ shall be
observed.

The respective details on the equipment with
electrical contacts are given on the
component bases.

The version fitted with gold-tipped contacts is
marked with a „G“ (for max. current load see
Technical data).

1.9 Ex 29 control switch
EC type examination certificate: PTB 98 ATEX 1118 U
Rated voltage: up to  max.500 V
Rated current: 16A

with rated current  >12A
the cross section is  > 2,5mm²

Switching capacity acc. to  AC 15: 230V / 6 A     400V / 4,0 A
Switching capacity acc. to  DC 13:   24V / 2 A     230V / 0,5 A
Perm. short-circuit back-up fuse: 20A/gL at 500V
Design with gold-tipped contacts: max. 400 mA
Supply terminals: 2 x 0.5 - 2.5mm² or 1 x 1.0 - 6.0mm²
Weight: 1 level      2 level     3 level

approx. 0.20kg     approx. 0.40kg    approx.
0.55kg
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In order to achieve a reliable isolation, the
normally closed contacts are designed as
forced break contacts. Where required, the
bases are fitted with 0.6 W resistors, fine-wire
fuses and diodes (max. dissipated energy 1 W).

The measuring instrument serves for the
indication in situ of electrical values. For the
type of measuring mechanism, accuracy and
connected version, see „Technical data“).

When the switching collar on small control
switches is cut out at the respective locking
position, they can be padlocked (locking
shackle  Ø up to 5 mm).
Ex 23 control switch actuator elements shall
be provided with a drilled hole of 5.5 mm Ø at
the respective locking position on their
switching collar and can thus be padlocked as
described before.
At option, the Ex 29 control switches are
provided with a fitted locking device so that
they can also be padlocked.

The data as per point 3 and 4 will have to
be taken into account with the use.
Applications other than described are not
permitted without CEAG’s  prior written
consent.
For the operation, the  instructions stated
in section 7 of the operating instructions
will have to be observed.

Explosion protected control units made of plastic or
stainless steel type GHG 44.

6 Installation

For the mounting and operation, the
respective national regulations (e. g. ElexV,
equipment safety act) as well as the general
rules of engineering will have to be observed.

6.1 Mounting

The plastic and stainless steel control units
can be mounted without opening their
enclosure.
When being mounted directly onto the wall,
the control units shall rest evenly only at the
fastening points provided for them. The
chosen screw shall match the fastening hole
(see dimensional drawing, page 9 + 10 and
Fig. 2, page 13).

They shall not damage the hole (e.g. use of a
washer).

If the screws are overtightened, the plastic
control units may be damaged.

The plastic control units GHG 444 27, 448 27,
449 27 and GHG 447 27. are suitable for
fastening onto CEAG apparatus holders by
means of self-cutting screws (see fig. 4-9,
page 14).

The respective mounting instructions will have
to be observed.

Mounting the wall mounting brackets onto the
stainless steel control units GHG 444 37, 448
37, 449 37 and GHG 447 37 is done as per
fig. 2 + 3 in page 13.

Observe the min. No. of wall mounting
brackets!

6.26.26.26.26.2 Opening the device/Opening the device/Opening the device/Opening the device/Opening the device/
Electrical connectionElectrical connectionElectrical connectionElectrical connectionElectrical connection

The electrical connection of the apparatus
may only be carried out by skilled staff. The
circuit diagram of the built-in components is
either shown on these components or
attached to them or shown in the operating
instructions. As to wired control units, the
circuit diagram attached to the device is to be
observed.

After the hinged framework has been folded
out in order to facilitate the introduction of
cables or the connection to the terminals
arranged under the hinged framework, it shall
again be fitted properly in place.

If, for the sake of an easier wiring, the built-in
components (AM 72 and AM 45 measuring
instrument, push-button base, signal lamp
base, control switch base, potentiometer base
etc.) are snapped off the top hat rail fitted in
the hinged framework, the components will,
thereafter, have to be properly re-inserted in
the lock-in position on the top hat rail of the
hinged framework.

In order to snap off the components (including
measuring instruments AM 72 and AM 45), the
snap-in hooks are unlocked by pulling them
outwards.

Mind: The lock-in positions of the built-in
components shall match the notches on
the top hat rail!

In order to maintain the explosion category,
the conductors will have to be connected with
special care.

The insulation shall reach up to the
terminal. The conductor itself must not be
damaged.

The connectible min. and max. conductor
cross-sections will have to be observed (see
technical data).
All screws and/or nuts of the supply terminals,
also of those remaining vacant, shall be
tightened down.

The fitted optional standard terminals are
designed for direct connection of conductors
with copper cores.

Contact arrangement          Circuitry
Ex 23/EX 29 control switch            Code

6011

6019

6060

6062

6065

6033

6170

. 021

. 023

. 024

. 061

. 063

. 066

. 067

2

1

  Fig.  1

Switch mechanism

             4           5      6

           Special switch
 mechanism

              7         8          9
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Explosion protected control units made of plastic or
stainless steel type GHG 44.

Flange plates for stainless steel terminal
boxes shall be fitted so that the IP protection
in maintained. Pay attention to the proper seat
of the sealing element.

PE conductors fed from outside are to be
connected to the PE terminal provided on
the flange. The maximum cross-section is
50mm².

Attention: Metal flanges, metal plates and
metal cable glands shall be included in the
equipotential earth connection.

6.5 Closing the device /
Cover closure

When placing the enclosure cover care has
to be taken that the front actuator elements
exactly correspond to the built-in
components and that the cover pertaining
to the bottom part of the enclosure is used.

The switching handles of the Ex 23 and Ex 29
control switches shall have the same position
as they had when the apparatus was opened.

When putting on the cover care has to be
taken that the axis of the Ex 23 and Ex 29
control switches engages in the driving hole of
the switching handle.

Any foreign matter shall be removed from the
apparatus.

In order to ensure the required minimum
protection category, the cover screws are to
be tightened down.

Overtightening might impair the protection
category.

6.6 Taking into operation

Prior to taking the apparatus into operation,
the tests specified in the relevant national
regulations will have to be carried out. Apart
from that, the correct functioning and
installation of the apparatus in accordance
with these operating instructions and other
applicable regulations will have to be
checked.

Prior to taking into operation, the zero point
adjustment of the measuring instrument index
has to be checked. Where necessary, the
measuring instrument index is to be adjusted
to the zero point by means of the adjusting
screw.

Incorrect installation and use of the control
units  can invalidate the guarantee.

Contact arrangement          Circuitry
Ex 23/EX 29 control switch            Code

. 049

. 037

. 191

  Screw M6 x 16 Wall mounting
  Lock washer bracket

Fig. 2 Wall mounting bracket

        Mounting at right side

        Mounting at bottom

  Fig. 3 Mounting the wall
mounting bracket

Switch mechanism

         4       5   6

      Special switch
        mechanism

         7     8  9

Switching on the axis of the Ex 23 and Ex
29 control switch base whilst the enclosure
is open, is not permitted (in order to be able
to properly close the switch again).

On measuring instruments for c.t. connection n/
1A (fig. 1, item 2, page 12) the interchangeable
scales can be changed via a flap arranged on the
upper part of the measuring instrument (fig. 1,
item 1, page 12).

The instructions for the installation of intrinsically
safe electrical apparatus are to be observed.
It has to be ensured that the external capacitance
and inductance permitted for the specific
intrinsically safe circuit are not exceeded.

6.36.36.36.36.3 Cable entries (KLE);Cable entries (KLE);Cable entries (KLE);Cable entries (KLE);Cable entries (KLE);
blanking plugsblanking plugsblanking plugsblanking plugsblanking plugs

Generally, only certified cable entries and
blanking plugs may be used. Flexible
cables shall be used with trumpet-shaped
cable glands or other suitable entries with
additional pull-relief.

When using cable entries with a lower IP
protection than that which applies to the
device (see page 3), the IP protection of the
whole device will be reduced.
The mounting directives applicable to the
cable entries fitted shall be observed.

In order to establish the minimum protection
category, unused holes shall be closed with a
certified blanking plug.
Care has to be taken that when fitting the
cable entries, sealing inserts appropriate to
the cable diameter be used.
In case of sealing inserts that are cut out, it
will have to be ensured that the insert is
properly adapted to the cable diameter.
In order to ensure the required minimum
protection category, the cable entries will have
to be tightened down.

Overtightening might impair the protection
category.
Attention: When tightening the cap nut of
the type E1WF/e metal cable entry, the
screwing is to be protected against twisting
by means of a suitable tool.

All vacant metric CEAG cable entries shall be
closed with the certified blanking plug for
metric cable entries.

6.4 Flange and  metal plates

If flange plates have to be removed in case of
plastic terminal boxes (e.g. for drilling entry
holes), attention will have to be paid to the
proper fit of the flange plate and of the clamp
clip when mounting them in order to maintain
the minimum protection category.
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 Fig. 6 Apparatus
holder size 3
for pipe
mounting,
vertically

Explosion protected control units made of plastic or
stainless steel type GHG 44.

 Fig. 8 2 x Apparatus holder size 3 for pipe mounting, horizontally

 A = Fastening holes for:
control unit  GHG 448 27 (Dimensions X = 0 mm)
control unit  GHG 449 27  only vertically (Dimensions X = 267mm)
control unit  GHG 447 27  only vertically (Dimensions X = 540mm)

A

7 Maintenance / Servicing

The relevant national regulations which
apply to the maintenance/repair of
electrical apparatus in explosive
atmospheres, will have to be observed (in
Germany e.g. ElexV,
VDE 0105 part 9).

Before opening the enclosure make sure
that the terminal box is disconnected from
the voltage, or take the appropriate
protective measures.

In case of intrinsically safe circuits, working is
permitted while voltage applies.

The required maintenance intervals depend on
the respective application and will therefore
have to be determined by the user dependent
on the conditions of use.

When servicing the apparatus, particularly
those parts that are decisive for the type of
protection against explosion, will have to be
checked (e. g. intactness of flameproof
enclosed components, enclosure, cable
glands, efficacy of the cover gaskets) and the
functioning of the switch mechanism.

If during servicing repairs prove to be
necessary, section 8 of these operating
instructions will have to be observed.

8 Repairs / Overhaul /
ModificationModificationModificationModificationModification

Repairs may only be carried out with genuine
CEAG spare parts.
In case of a damaged flameproof enclosure,
only its replacement is permitted. In case of
doubt, the respective apparatus will have to
be returned for repair to CEAG.

Repairs that affect the explosion
protection, may only be carried out by
CEAG or a qualified electrician in
compliance with the applicable national
rules.

Modifications to the apparatus or changes of
its design are not permitted, except for the
mounting of additional cable entries and the
installation of supply terminals in accordance
with the approval of the apparatus or  acc. to
instructions of the manufacturer.

When replacing individual components
(measuring instrument, push-button etc.),
para. 6.2 „Opening the device/Electrical
connection“ is to be observed.

9 Disposal / Recycling

When the apparatus is disposed of, the
respective national regulations on waste
disposal will have to be observed.

In order to facilitate the recycling of individual
components, plastic parts have been provided
with the identification mark of the plastic
material used.

Subject to modifications or supplement of the
product range.

Apparatus holder size 3 for pipe mounting,
horizontally

Apparatus holder size 3 for channel and
wall mounting, horizontally

Fastening holes for  control unit
GHG 444 25

        E

  Fig. 7 Apparatus
holder for
channel and
wall mounting,
vertically

Fastening
holes for
control unit
GHG 444 25

Fastening
holes for
control unit
GHG 444 25

C

B

 Fig.  4

        A
Fastening holes for  control unit

GHG 444 25

 Fig 5
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Boites de commande GHG 44. en plastique on en acier
inoxydable pour atmosphères explosives

1 Caractéristiques techniques

1.1 Boites de commande en plastique

Marquage selon 94/9/CE: II 2 G
Mode de protection: EEx d e ia/ib m [ia/ib] II C T6
(avec lampe de signalistion 80 - 110 V CC) EEx d e ia/ib m [ia/ib] II C T4
Attestation d’examen CE de type: PTB 99 ATEX 1044
Tension nominale: jusqu’à 690V
Courant nominal: 40 A au maxi
Température ambiante admissible: -20°C à +40°C (modèles de liste)
D’autres températures possibles avec des modèles spéciaux.

Temp. de stockage dans l’emballage original: -50°C à +80°C
Indice de protection selon EN 60529/CEI 529: IP 66 (modèles de liste)

IP 65, instrument de mesure,
bouton-poussoir double

Classe d’isolation selon EN 60598/CEI 598: I   - est remplie par les boites de bornes d'éclairage

II - avec plaque métalique

Borne PE: 2 x 4 mm²
Bornes de connexion: selon spécification du client et certificat
Entrées de câble: selon spécification du client et certificat
Poids à vide: (modèles de liste)
Boite de commande GHG 444 25 env.   1,5 kg
Boite de commande GHG 448 25 env.   2,5 kg
Boite de commande GHG 449 25 env.   4,5 kg
Boite de commande GHG 447 25 env.   5,5 kg
Couples de serrage testés:
Vis du couvercle 2,50 Nm
Ecrou borgne bas de l’entrée plastique M12 1,65 Nm
Ecrou borgne bas de l’entrée plastique M16-M20 2,50 Nm
Ecrou borgne bas de l’entrée plastique M25 3,50 Nm
Ecrou borgne bas de l’entrée plastique M32-M50 5,00 Nm

1.2 Boites de commande en acier inoxydable

Marquage selon 94/9/CE: II 2 G
Mode de protection: EEx d e ia/ib m [ia/ib] II C T6
(avec lampe de signalistion 80 - 110 V CC) EEx d e ia/ib m [ia/ib] II C T4
Attestation d’examen CE de type: PTB 99 ATEX 1044
Tension nominale: jusqu’à 690V
Courant nominal: 40 A au maxi
Température ambiante admissible: -20°C à +40°C (modèles de liste)
D’autres températures possibles avec des modèles spéciaux.

Temp. de stockage dans l’emballage original: -50°C à +80°C
Indice de protection selon EN 60529/CEI 529: IP 66,(modèles de liste)

IP 65, instrument de mesure,
bouton-poussoir double

Classe d’isolation selon EN 60598/CEI 598: II - est remplie par les boites de bornes d'éclairage

métalique

Borne PE: 2 x 4 mm²
Bornes: selon spécification du client et certificat
Entrées de câble: selon spécification du client et certificat
Poids à vide: (modèles de liste)
Boite de commande GHG 444 35 env.     3,5 kg
Boite de commande GHG 448 35 env.     7,5 kg
Boite de commande GHG 449 35 env.   11,5 kg
Boite de commande GHG 447 35 env.   16,5 kg
Couples de serrage testés:
Vis du couvercle   2,5 Nm
Ecrou borgne bas de l’entrée métallique M 16   7,5 Nm type, E1WF/e (Ex-e)
Ecrou borgne bas de l’entrée métallique M 20 10,0 Nm type, E1WF/e (Ex-e)
Ecrou borgne bas de l’entrée métallique M 25 15,0 Nm type, E1WF/e (Ex-e)
Ecrou borgne bas de l’entrée métallique M 32 25,0 Nm type, E1WF/e (Ex-e)
Ecrou borgne bas de l’entrée métallique M 40 30,0 Nm type, E1WF/e (Ex-e)
Ecrou borgne bas de l’entrée métallique M 50 45,0 Nm type, E1WF/e (Ex-e)

Dimensions boites de commande
en plastique

GHG 444 27

GHG 448 27

GHG 449 27

GHG 447 27

X = dimensions de fixation
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Boites de commande GHG 44. en plastique on en acier
inoxydable pour atmosphères explosives

1.3 Bouton-poussoir et interrupteur
Attestation d’examen CE de type: PTB 97 ATEX 1081 U
Tension nominale: jusqu’à 500 V
Courant nominal maximum: 16A
Puissance de coupure AC15: 250V / 6 A     500V / 4,0 A
Puissance de coupure DC 13:   24V / 6 A       60V / 0,8 A       110V / 0,5 A
Modèle à pointes de contact d’or: 400 mA au maxi
Borne de connexion: 2 x 1,0 - 2,5mm²
Poids: env. 0,15 kg

1.4 Lampe de signalisation
Attestation d’examen CE de type: PTB 98 ATEX 1040 U
Tension nominale: 12 à 240 V CA/12 à 110 V CC
Wattage de la lampe: 0,6 W
Borne de raccordement: 2 x 1,0 - 2,5 mm²
Poids: env. 0,15 kg

1.5 Potentiomètre
Attestation d’examen CE de type: PTB 97 ATEX 1081 U
Tension nominale: jusqu’à 250 V
Puissance: 1 W
Domaine de rotation: 270°
Echelle: 0 - 100%
Borne de raccordement: 2 x 1,0 - 2,5 mm²
Poids: env. 0,15 kg

1.6 Bornier
Certificat de conformité: PTB N° Ex-94.C.3152 U
Type de borne: 6 x MXK 4
Tension nominale: jusqu’à 400 V
Section transversale du conducteur: 2 x 0,2 - 4,0 mm²
Poids: env. 0,08 kg

1.7 Instrument de mesure AM45/AM72
Attestation d’examen CE de type: PTB 99 ATEX 2032 U EEx ib II
C
Mécanisme de mesure: ferromagnétique         magnéto-
électrique
Justesse: Classe 2,5 Classe 1,5
Gamme de surcharge: 10 fois à 25 sec. 10 fois à  5 sec.

25 fois à   4 sec.
50 fois à   1 sec.
lecture 1:1,5

Etendue de mesure: n / 1A 0 - 20
mA

0 - 25 A directe 4 - 20 mA
Li: - 0,1 mH au maxi
Ci: - 0,1 nF au maxi
Ui: - 30 V au maxi
I i : - 150 mA au maxi
Borne de raccordement: 2 x 1.5 - 4 mm²
Poids AM 45 env. 0,35 kg
Poids AM 72 env. 0,40 kg
1.8 Commutateur de commande Ex 23
Attestation d’examen CE de type: PTB 98 ATEX 1116 U
Tension nominale: jusqu’à 500V
Courant nominal maximum: 10A
Puissance de coupure AC 15: 230V / 6 A     400V / 4,0 A
Puissance de coupure DC 13:   24V / 2 A     230V / 0,5 A
Fusible de court-circuit adm. placé en amont: 16A/gL à  500V
Modèle à pointes de contact d’or: 400 mA au maxi
Borne de raccordement: 2 x 0,5 - 2,5mm²
Poids: 1  étage 2  étages

env. 0,20 kg env. 0,35 kg

Dimensions boites de commande en
acier inoxydable

GHG 444 35

GHG 448 35

GHG 449 35

GHG 447 35

X = dimensions de fixation
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Boites de commande GHG 44. en plastique on en acier
inoxydable pour atmosphères explosives

4 Domaine d’utilisation

Les boites de commande conviennent à
l’emploi en les  zones 1, 2 et 11 (21, 22) d’une
atmosphère explosive selon CEI 79-10!

Pour l’enveloppe, y compris les pièces
métalliques extérieures, des matières de
qualité supérieure ont été employées qui
assurent une protection appropriée contre la
corrosion et une résistance contre des agents
chimiques en “atmosphère industrielle
normale”:

- polyester chargé verre
- polyamide anti-choc
- acier spécial AISI 316 L

En cas d’utilisation dans une ambiance
extrêmement agressive,  des informations
supplémentaires au sujet de la résistance
contre des agents chimiques des matières
plastiques employées  se trouvent dans la
fiche technique GHG 902 4001 P0001.

5 Utilisation / Propriétés

Les boites de commande en plastique on en
acier inoxydable GHG 44. servent à la
commande sur place d’installations
électriques en atmosphère explosive.
Dépendant de l’emploi spécifique et suivant le
cas, les appareils sont dotés des composants
encastrés appropriés.

Au choix, les boites de commande peuvent ou
être équipées des bornes jusqu’à 2,5 mm² au-
dessous du cadre d’encastrement ou être
complètement câblees pour le raccordement
par le client.

Des exécutions spéciales de la boite de
commande avec repère appropriée peuvent
être exploitées dans des „circuits à sécurité
intrinsèque“.
Les valeurs limites valables pour la „sécurité
intrinsèque“ doivent être respectées.

L’équipement en contacts électriques se
trouve sur les socles de composants. L’exé-
cution à pointes de contact d’or porte la
repère "G" (intensité max. admissible selon les
caractéristiques techniques).

Dimensions des têtes de commande en mm

 Bouton-poussoir    Bouton-poussoir
double

 Bouton-poussoir    Bouton-poussoir
        à frapper          à frapper
 SECOURS-STOP

Bouton-poussoir à frapper           Bouton-
       SECOURS-STOP                  poussoir
              avec clé            à clé amovible

 Instrument de mesure

Lampe de signalisation   Commutateur de
         commande

Commutateur de commande Ex 23

Commutateur de commande Ex 29

     AM 45 AM 72

X = dimensions de fixation

1.9 Commutateur de commande Ex 29
Attestation d’examen CE de type: PTB 98 ATEX 1118 U
Tension nominale: jusqu’à 500 V
Courant nominal: 16A

A un courant nominal supérieur à 12A -
section transversale  > 2,5mm²

Puissance de coupure AC 15: 230V / 6 A     400V / 4,0 A
Puissance de coupure DC 13:   24V / 2 A     230V / 0,5 A
Fusible de court-circuit adm. placé en amont: 20A/gL à  500V
Modèle à pointes de contact d’or: 400 mA au maxi
Bornes de raccordement: 2 x 0,5 - 2,5 mm² ou en 1 x 1,0 - 6 mm²
Poids: 1 étage     2 étages     3 étages

env. 0,20kg           env. 0,40kg      env. 0,55kg

2 Consignes de sécurité

 Les boites de commande en
     plastique on en acier inoxydable
         neconviennent pas à l’emploi

 en zone 0.

Le groupe d’explosion et la classe de
température marqués sur les appareils
devront être respectés.

Il n’est pas permis de transformer ou de
modifier les boites de commande.
Seuls des boites de commande intactes et
parfaites devront être employées pour la
fonction qui leur est dévolue.
Seules des pièces de rechange
homologuées d’origine CEAG devront être
utilisées comme remplacement et pour des
réparations.
Des réparations qui portent sur la
protection contre l’explosion, ne devront
être exécutées que par CEAG ou par un
électricien qualifié en conformité avec la
règlementation nationale en vigueur.
Avant la mise en service, les boites de
commande doivent être vérifiées selon
l’instruction donnée dans la section 6.
Avant la première mise en service, tout
corps étranger doit être ôté de la boite de
commande.
Respectez les prescriptions nationales de
sécurité et de prévoyance contre les
accidents ainsi que les consignes de
sécurité qui suivent dans ce mode d’emploi
et qui sont mises en italique comme ce texte!

3 Conformité avec les normes

Les boites de commande correspondent aux
exigences des normes EN 50014, EN 50018,
EN 50019 et EN 50020. (Des normes interna-
tionales comparables CEI 79-0, CEI 79-1, CEI
79-7, CEI 79-11).
94/9 CE: Appareils et systèmes de protection
destinés à être utilisés en atmosphère explosible.
De plus, les boites de commande  répondent à
d’autres exigences comme par exemple, celles de
la directive CE “Compatibilité électromagnétique”
(89/336/CEE).
Elles ont été conçues, construites et testées
selon l’état actuel de la technique et selon
DIN EN ISO 9001.
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Boites de commande GHG 44. en plastique on en acier
inoxydable pour atmosphères explosives

Afin d’obten une déconnexion fiable, des contacts
de rupture forcée ont été montés comme contacts
normaux.
Suivant le cas, les socles sont aussi dotés des
résistances de 0,6 W, des fusibles pour faible
intensité et des diodes (puissance dissipée de 1
W au maxi).
L’instrument de mesure AM 72 et AM 45 sert à
l’indication sur place des grandeurs électriques.
Le type du mécanisme de mesure, la justesse et
le type de raccordement sont indiqués dans les
caractéristiques techniques.

Si le collet de commutation des manipulateurs est
découpé à la position de verrouillage respective, il
est possible de les cadenasser dans cette
position (Ø de l’étrier jusqu’à 5 mm).
Les têtes du commutateur de commande Ex23
doivent être munies d’un perçage de
5,5 mmØ sur leur collet de commutation et
peuvent ainsi être bloquées avec un cadenas
comme cité ci-dessus.
Les commutateurs de commande Ex29 peuvent
être dotés d'un dispositiv de verrouillage et
peuvent aussi être bloqués par un cadenas.

Pour l’emploi, les consignes des sections 3 et
4 devront être respectées.
Des emplois autres que ceux décrits ne sont
admis qu’avec le consentement par écrit de la
part de CEAG. Lors de l’exploitation, les
instructions selon point 7 de ce mode d’emploi
doivent être respectées.

66666 InstallationInstallationInstallationInstallationInstallation

Pour l’installation et l’exploitation de ces
appareils, la règlementation nationale en
vigueur (en Allemagne par ex. ElexV, loi de
sécurité des appareils) ainsi que les règles de
la technique généralement reconnues devront
être respectées.

6.16.16.16.16.1 MontageMontageMontageMontageMontage

Le montage des boites de commande en
plastique on en acier inoxydable peut se faire
sans ouvrir l’enveloppe.
En cas de montage directement au mur, les
boites de commande ne doivent reposer au
niveau du mur que dans les points de fixation
prévus. La vis choisie doit être en rapport
avec le trou de fixation (voir plan coté, page
15-16 et fig. 2, page 19) et elle ne doit pas
avarier le trou (par ex. emploi d’une rondelle).

Si les vis sont forcées, l’appareil  en plastique
peut être avarié.

Les boites de commande en plastique
GHG 444 27, GHG 448 27, GHG 449 27 et
GHG 447 27 peuvent être montées sur des
porte-appareils CEAG au moyen des vis
autotaraudeuses, voir fig. 4 à 9, page 20).

Les instructions respectives pour le montage
devront être respectées.
Le montage des pattes de fixation sur les
boites en acier inoxydable GHG 444 37,
GHG 448 37, GHG 449 37 et GHG 447 37 se
fait selon les fig. 2 et 3 sur page 19.

Faites attention  au nombre minimum des
pattes.

6.26.26.26.26.2 OuverturOuverturOuverturOuverturOuverture de l’appare de l’appare de l’appare de l’appare de l’appareil /eil /eil /eil /eil /
RaccorRaccorRaccorRaccorRaccordementdementdementdementdement  électrique électrique électrique électrique électrique

Le raccordement électrique de l’appareil ne
doit se faire que par du personnel qualifié. Le
schéma des connexions des composants
encastrés est ou indiqué sur ces composants,
ou joint à l’appareil ou montré dans le mode
d’emploi. En cas de boîtes de commande
câblées, le schéma des connexions joint à
l’appareil doit être respecté.

Si le cadre d’encastrement a été escamoté
pour faciliter l’introduction des câbles ou le
raccordement aux bornes de connexion au-
dessous du cadre, celui-ci devra être
proprement rattaché.

Si, pour faciliter le câblage, les composants
encastrés (instrument de mesure AM 72 et AM
45, socle de bouton-poussoir, socle de lampe
de signalisation, socle de commutateur de
commande, socle de potentiomètre etc.) sont
décliquetés du profilé chapeau sur le cadre
d’encastrement monté dans les boites de
commande, les composants devront être
proprement remis dans la position
d’encliquetage correspondante sur le profilé
chapeau du cadre d’encastrement.

Afin de faire décliqueter les composants (les
instruments de mesure AM72 et AM 45 y
inclus), les crochets à crans sont tirés vers
l’extérieur pour les déverrouiller.

Attention: Les positions d’encliquetage des
composants encastrés doivent
correspondre aux encoches du profilé
chapeau!

Afin de maintenir le mode de protection, la
connexion des conducteurs doit se faire très
soigneusement.

L’isolation doit couvrir le conducteur
jusqu’à la borne. Le conducteur lui-même
ne doit pas être endommagé.

Les sections minimales et maximales
admissibles des conducteurs doivent être
respectées (voir caractéristiques techniques).
Toutes les vis et/ou écrous des bornes de
connexion, aussi celles des bornes non
utilisées, doivent être serrées à fond.

La borne standard installée au choix est
prévue pour raccordement direct des
conducteurs en cuivre.

Schémas des connexions             Couplage
Commutateur de
commande Ex 23 / Ex 29

6011

6019

6060

6062

6065

6033

6170

. 021

. 023

. 024

. 061

. 063

. 066

. 067

2

1

  Fig.  1

Mécanisme de
commutation

             4           5      6
           Mécanisme de

commutation
     spécial

7         8          9
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Boites de commande GHG 44. en plastique on en acier
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6.4 Plaques à brides

Si les plaques à brides doivent être
démontées (pour percage d’entrées de câble,
par exemple) il faudra veiller lors du montage
au maintien de l’indice de protection en
replacant correctement la plaque ainsi que les
brides de serrage.
Les plaques à brides des boites en acier
inoxydable sont montées de telle facon que
l’indice de protection IP soit respecté. Il faut
également veiller au bon logement du joint
d’étanchéité.

Des conducteurs PE amenés de l’extérieur
doivent être connectés  à la borne PE
prévue à cet effet sur la bride. La section
maximale est de 50 mm²
Attention: les brides métalliques, les
plaques de fond métalliques et les presse-
étoupe métalliques doivent être reliés au
même potentiel.

6.56.56.56.56.5 FermeturFermeturFermeturFermeturFermeture de l’appare de l’appare de l’appare de l’appare de l’appareil /eil /eil /eil /eil /
FermeturFermeturFermeturFermeturFermeture à couvere à couvere à couvere à couvere à couvercleclecleclecle

Lorsque le couvercle est posé sur
l’enveloppe, il faut veiller à ce que les têtes
de commande soient en concordance
exacte avec les composants encastrés et
que seul le couvercle appartenant à la
partie inférieure de l’enveloppe soit utilisé.

Le garrot du commutateur de commande
Ex 23 et Ex 29 doit être dans la même
position qu’il avait lorsque l’appareil fut
ouvert.

Lorsque le couvercle est posé, il faut veiller à
ce que l’axe des commutateurs de commande
Ex23 et Ex 29 s’engage dans le trou
d’entraînement du garrot du commutateur.
Tout corps étranger doit être ôté de l’appareil.

Les vis de couvercle doivent être serrées à fond
afin de maintenir l’indice de protection minimum.

Si les vis sont forcées, cela peut être
nuisible à l’indice de protection.

6.6 Mise en service

Avant la mise en service de l’appareil, les
vérifications spécifiées dans les règlements
nationaux individuels devront être exécutées.
De plus, il faudra vérifier son fonctionnement
et installation corrects en conformité avec ce
mode d’emploi et avec d’autres règlements y
applicables.
Avant la mise en service, le réglage de zero de
l’aiguille de l’instrument de mesure devra être
vérifié. Si nécessaire, l’aiguille doit être réglé
au point de zéro au moyen de la vis de
réglage.

L’installation ou  l’utilisation incorrecte de
ces boites à bornes peut annuler la
garantie.

Schémas des connexions             Couplage
Commutateur de
commande Ex 23 / Ex 29

. 049

. 037

. 191

 Vis M6 x 16 Patte de fixation
 Rondelle à éventail         murale

Fig. 2 Patte de fixation murale

Montage à droite

Montage face
inférieure

  Fig.  3 Montage de patte de fixation
murale

Mécanisme de
commutation

         4       5   6
      Mécanisme de
       commutation
           spécial

         7     8  9

ll n’est pas permis de faire une
opération de commutation sur l’axe du
socle d’interrupteurs Ex 23  et Ex 29
lorsque l’enveloppe est ouverte (afin de
pouvoir refermer le commutateur
correctement).

En cas d’instruments de mesure pour
connexion au transformateur d’intensité n/1A
(fig. 1, pos. 2, page 17), un volet disposé sur
la partie supérieure de l’instrument de mesure
permet d’échanger les cadrans
interchangeables (fig. 1, pos. 1, page 17)

Les instructions pour le montage du matériel
électrique à sécurité intrinsèque doivent être
respectées.
Il faut assurer que la capacitance et
l’inductance extérieures admissibles pour le
circuit spécifique à sécurité intrinsèque ne
soient pas dépassées.

6.3 Entrées de câble (KLE) /
Bouchons de fermeture

Généralement, seuls des bouchons de
fermeture et des entrées de câble certifiés
doivent être utilisés. Pour des câbles
flexibles il faudra utiliser des presse-
étoupes en forme de trompette ou d’autres
entrées appropriées avec décharge de
traction supplémentaire.

Lorsque des entrées de câble avec un indice
de protection IP inférieur à celui de la boîte à
bornes sont employées (voir page 3), l’indice
de protection IP de l’ensemble sera réduit.
Les directives pour le montage qui
s’appliquent aux entrées de câble utilisées,
doivent être respectées.
Des ouvertures d’entrée non utilisées doivent
être fermées avec un bouchon de fermeture
certifié pour établir l’indice de protection
minimum.

Lors du montage des entrées de câble il
faudra veiller à ce que des garnitures
d’étanchéité correspondant au diamètre du
câble soient utilisées.
En cas de garnitures qui doivent être coupées
sur mesure, il faudra faire attention à ce que la
garniture soit adaptée au diamètre du câble.
Les entrées de câble doivent être serrées à
fond pour maintenir l’indice de protection
minimum.

Au cas où elles seraient forcées, cela
pourrait être nuisible à l’indice de
protection.
Attention: Lors de serrer l'écrou borgne de
l'entrée de câble métallique du type E1WF/
e, il faut protéger le vissage d'être tordu à
l'aide d'un outil approprié.

Toutes les entrées de câble métriques CEAG
non utilisées doivent être fermées avec un
bouchon de fermeture certifié pour des
entrées de câble métriques.
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 Fig 9 Porte-appareils 2 x taille 3 pour fixation aux tubes, horizontalement

A

77777 Maintien/EntrMaintien/EntrMaintien/EntrMaintien/EntrMaintien/Entretienetienetienetienetien

La règlementation nationale en vigueur
pour le maintien et l’entretien du matériel
électrique pour atmosphère explosive doit
être respectée. (en Allemagne par ex. ElexV,
VDE 0105 part 9).

Avant d’ouvrir l’enveloppe, débrancher
l’appareil de la tension ou prendre des
mesures préventives appropriées.

En cas de circuits à sécurité intrinsèque, des
travaux sont permis sous tension.

Les intervalles de service requis dépendent de
l’emploi spécifique et devront donc être fixés
par l’utilisateur en tenant compte des
conditions d’utilisation.

Lors de l’entretien des commutateurs, surtout
les composants qui sont essentiels à leur
mode de protection contre l’explosion, doivent
être vérifiés (par ex. intégrité des composants
antidéflagrants et du boitier, efficacité des
joints de couvercle et resserrement des
entrées de câble) ainsi que le fonctionnement
du mécanisme de commutation.

Si, lors d’un entretien, on constate que des
travaux d’entretien sont nécessaires, il faudra
suivre le point 8 de ce mode d’emploi.

8 Réparations / Remise en état Remise en état Remise en état Remise en état Remise en état

Des réparations ne doivent être exécutées
qu’à l’aide des pièces de rechange d’origine
CEAG.
En cas de défauts sur l’enveloppe antidéfla-
grante, seul un remplacement est admissible.
Dans le doute, l’appareil défectueux devra
être renvoyé à CEAG pour être réparé.

Des réparations qui portent sur la
protection contre l’explosion, ne devront
être exécutées que par CEAG ou par un
électricien qualifié en conformité avec la
règlementation nationale en vigueur.

Il n’est pas permis de transformer ou de
modifier ces appareils, sauf pour le montage
des entrées de câble supplémentaires en
conformité avec leur homologation.

En cas de remplacer des composants encastrés
individuels (instrument de mesure, bouton-
poussoir etc.), l’alinéa 6.2 „Ouverture de l’appareil/
Raccordement électrique“ devra être respecté.

99999 Évacuation des déchets/Évacuation des déchets/Évacuation des déchets/Évacuation des déchets/Évacuation des déchets/
RecyclageRecyclageRecyclageRecyclageRecyclage

Lors de l’évacuation de ce matériel électrique,
la règlementation nationale respective en
vigueur devra être respectée.
Pour faciliter la réutilisation des composants
individuels, des pièces en matière plastique
ont été repérées de la marque distinctive de la
matière plastique employée.

Sous réserve de modification ou
d’informations supplémentaires.

Boites de commande GHG 44. en plastique on en acier
inoxydable pour atmosphères explosives

  Fig. 5
  Porte-appareils taille 3 pour fixation aux

Trous de fixation pour boite de
commande GHG 444 25

       C

  Fig 6
  Porte-appareils taille 3 pour fixation au mur
     et au conduit de grille, horizontalement

Trous de fixation pour boite de
commande GHG 444 25

        E

  Fig. 8 Porte-appareils taille 3 pour
fixation au
mur et
au conduit de
grille,

 Fig. 7 Porte-appareils taille 3 pour
fixation aux
tubes,
verticalement

Trous de
fixation pour
boite de
commande
GHG 444 25

Trous de
fixation pour
boite de
commande
GHG 444 25

C

B

A= Trous de fixation pour:
Boite de commande GHG 448 25 (Dim. X =      0 mm)
Boite de commande GHG 449 25  seulement verticalement (Dim. X =  267 mm)
Boite de commande GHG 447 25  seulement verticalement (Dim. X =  540 mm)
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erklären in alleiniger Verantwortung, daß die Steuergeräte
hereby declare in our sole responsibility, that the control units
déclarons de notre seule responsabilité, que les boites de commande

    GHG 444 .., / GHG 448 .., / GHG 449 .., / GHG 447 ..

auf die sich diese Erklärung bezieht, mit den folgenden Normen  oder normativen Dokumenten übereinstim-
m e n .
which are the subject of this declaration, are in conformity with the following standards or normative documents.
auquel cette déclaration se rapporte, est conforme aux normes ou aux documents normatifs suivants

EG-Konformitätserklärung
EC-Declaration of conformity
CE-Déclaration de conformité

PTB 99 ATEX 1044

Bestimmungen der Richtlinie
Terms o f  the  d i rect ive
Prescription de la directive

Titel  und/oder Nr. sowie Ausgabedatum der Norm
Title and/or No. and date of issue of the standard
Titre et/ou No. ainsi que date d‘émission des normes

94/9 EG: Geräte und Schutzsysteme zur
bestimmungsgemäßen Verwendung in
explosionsgefährdeten Bereichen.

94/9 EC: Equipment and protective
systems intended for use in potentially
explosive atmospheres.

94/9 CE: Appareils et systèmes de
protection destinés à être utilisés
en atmosphère explosibles.

89/336 EG: Elektromagnetische Verträglichkeit
89/336 EC: Electromagnetic compatibility
89/336 CE: Compatibilité électromagnétique

EN 50 014: 1997
EN 50 018: 1994
EN 50 019: 1994
EN 60 529: 1991
EN 60 947-1-5: 1999
EN 60 999: 1994
EN 61 058-1: 1992 + A1

EN 60947-1: 1999

Wir / we / nous CEAG Sicherheitstechnik GmbH
Neuer Weg Nord 49
D-69412  Eberbach

Eberbach, den 06.06.2000

Ort und Datum Leiter der Koordinierung Leiter des Qualitätswesens
Place and date Head of the coordinating function Head of quality assurance dept.
Lieu et date Chef du bureau de coordination Chef du dépt. assurance de qualité

Für den Sicheren Betrieb des Betriebsmittels sind die Angaben der zugehörigen Betriebsanleitung zu beachten.
For the safe use of this apparatus, the informations given in the accompanying operating instructions must be followed.
Afin d’assurer le bon fonctionnement de nos appareils, priére de respecter les directives du mode d’emploi correspondent à ceux-ci.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 282 of 927



Cooper Crouse-Hinds GmbH2222222222

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 283 of 927



Cooper Crouse-Hinds GmbH 2323232323

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 284 of 927



"En caso necesario podrá solicitar de su
representante CEAG estas instrucciones
de servicio en otro idioma de la Union
Europea"

"Se for necessária a tradução destas
instruções de operação para outro
idioma da União Europeia, pode
solicita-la junto do seu representante
CEAG"

"Se desiderate la traduzione del
manuale operativo in un´altra lingua
della Comunit à Europea potete
richiederla al vostro rappresentante
CEAG"

"Montagevejledningen kan oversættes
til andre EU-sprog og rekvireres hos
Deres CEAG leverandør"

"Indien noodzakelijk kan de vertaling
van deze gebruiksinstructie in  een
andere EU-taal worden opgevraagd bij
Uw CEAG - vertegenwoordiging"

"Tarvittaessa tämän käyttöohjeen
käännös on saatavissa toisella EU:n
kielellä Teidän CEAG - edustajaltanne"

"En översättning av denna montage- och
skötselinstruktion till annat  EU - språk
kan vid behov beställas från Er CEAG-
representant"

"""""

CEAG"CEAG"CEAG"CEAG"CEAG"
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Neuer Weg-Nord 49
D-69412 Eberbach
Phone +49 (0) 6271/806-500
Fax +49 (0) 6271/806-476
Internet: www.CEAG.de
E-Mail: info-ex@ceag.de
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Technical Information
Ti 073R/09/en
Mat.-No. 510 01410

Active barrier
preline RN 221N

Active barrier with power supply for safe
separation of 4 ... 20 mA current circuits

Application areas
• Galvanic isolation of

4...20 mA current circuits
• Removing large loop

circuits
• Powering 2 wire transmitters

Features and benefits
• Loop power supply, wide range power

supply, flexible power source
• Bi-directional HART®-transmission
• Communication sockets for HART®

sensor setting up
• Compact side by side housing
• International Ex approvals

- ATEX
- FM
- CSA
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Operation and system
construction

Input

Output

Power supply

Measurement principle Active barrier with power supply for safe separation of 4...20 mA current signal
circuits. The unit has an optional intrinsically safe input. The current transmitted
from the transmitter to the input circuit (4...20 mA) is linearly transmitted to the
output.

Measurement system The unit creates a safe galvanic isolation between input and output of the
circuits. Separation between hazardous and non-hazardous areas is available
as an option. A built-in loop power supply can supply connected sensors with
the necessary energy. A current signal is available at the output (passive
output) for connection to further instrumentation. Bi-directional
HART®-communication with SMART transmitters is possible using the built-in
communication sockets (with resistance R = 250 Ω).

Number of inputs 1

Power requirement 16.7 V ± 0.2 V (at I = 20 mA)

Open circuit voltage 26 V ± 5%

Short circuit current ≤ 40 mA

Internal resistance 328 Ω

Over range 10%

Intrinsically safe input[1] option
Open circuit voltage 27.3 V

Short circuit current 87.6 mA

Power consumption 597 mW

Capacitance 86 nF [EEx ia] IIC, Cl. I, Div. 1, Gr. AB
683 nF [EEx ia] IIB, Cl. I, Div. 1, Gr. C

[EEx ia] IIA, Cl. I, Div. 1, Gr. D

Inductance 5.2 mH [EEx ia] IIC, Cl. I, Div. 1, Gr. AB
18,9 mH [EEx ia] IIB, Cl. I, Div. 1, Gr. C

[EEx ia] IIA, Cl. I, Div. 1, Gr. D

Number 1

Open circuit voltage 24 V ± 10%

Over range 10%

Load (impedance) 0...700 Ω (without communication resistance)

Galv. isolation To all other current circuits

Electrical connections

Power supply 20...253 V DC/AC, 50/60 Hz

Power consumption Max. 2.4 W

Current requirement
(Input current limitation)

Imax / In < 15

Electrical safety
To EN 61 010-1, Protection class I, Over voltage category II,
Over current protection at installation (fuse) ≤ 10 A

[1] Peak values in fault condition

HART®connection
sockets

Active output
4...20 mA

Input (Sensor)
with loop power supply
(intrinsically safe option)

20...253 V
DC/AC
50/60 Hz
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Accuracy

Application conditions

Mechanical construction

Display and operating
level

Certification

Reference conditions Calibration temperature at 25 °C

Linearity ≤ 0.15%

Load influence ≤ 0.1%

Ambient temperature
influence

≤ 0.1% in range 0 °C...50 °C
≤ 0.2%/10 K in range -20 °C... 0 °C

Installation conditions
Installation angle No limitation

Installation hints Vibration free installation point, protect from external heating

Ambient conditions

Ambient temperature -20...+50 °C

Storage temperature -20...+70 °C

Climatic class To EN 60 654-1 Class B2

Ingress protection IP 20

Electromagnetic
compatibility (EMC)

Immunity to EN 61 326, Class A (industrial environment)

Model/dimensions

Housing for top hat DIN rail to EN 50 022-35

Weight approx. 150 g Materials

Terminals - Keyed plug-on screw terminals, core size 2.5 mm² solid,
or strands with ferrules

- Front mounted communication socket for 2 mm jack plugs

Display elements LED yellow in series to current output:
Illuminates, when output current circuit is closed
LED current > 2 mA

Remote communication HART®communication:
- Communication signals are transmitted bi-directionally.

Communication resistance:
- Resistance for HART®communication 250 Ω built in.

Please take note of voltage drop!

CE-Mark 89/336/EWG and 73/23/EWG guide lines

Ex-protection ATEX II (1) GD [EEx ia] IIC
FM AIS Class I, II, II, Div. 1+2, Gr. A, B, C, D, E, F, G
CSA [Ex ia]

Class I Div. 1+2, Groups ABCD
Class II Div. 1+2, Groups EFG
Class III Div. 1+2

Dimensions
in mm

Technical alterations reserved!
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How to order

Accessories

Further documentation

TI 073R/09/en/11.02 Mat. No. 51001410 CV5

for powering 2 wire transmitters, In/outputs 4 to 20 mA, 1:1 transmission,
bi-directional HART®-communication

Certification
A - Version for non-Ex areas
B - ATEX II (1) GD [EEx ia] IIC
C - FM AIS Cl. I-III, Div. 1+2, Gr. A - G
D - CSA [Ex ia], Cl. I-III, Div. 1+2, Group A - G
E - TIIS [Ex ia] IIC

Power supply
1 - 20 to 253 V DC/AC, 50/60 Hz

Active barrier Preline RN 221N

RN 221N- ⇐ Order code

Operating manual KA 124R/09/a3 No.: 510 03567
ATEX Safety instructions XA 005R/09/a3 No.: 510 01907
Product group brochure -
DIN-rail units PG 004R/09/en No.: 510 03839

IP 66 protective housing for field installation
of top hat DIN rail units Order No.: 510 02468

United Kingdom

Endress+Hauser Ltd.
Floats Road
Manchester
M23 9NF

Tel. (0161) 286 5000
Fax (0161) 998 1841
http://www.uk.endress.com

Export Division

Endress+Hauser GmbH + Co
Instrument International
P.O. Box 2222
D-79574 Weil am Rhein
Germany

Tel. 07621 975 02
Fax 07621 975 346
Tx. 773926

http://www.endress.com
info@ii.endress.com
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BA401C/07/en/01.08

71066353

Software version 1.13 or later

Operating Instructions

Smartec S CLD134
Conductivity Measuring System 

Standard Number 74-03

R

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 290 of 927



Endress+Hauser

Brief overview

This overview explains how to use these Operating Instructions to commission your measuring 

system quickly and safely.

Safety instructions

→ Page 5 ff.

→ Page 6 ff.

General safety instructions

Explanation of the warning symbols

You can find special instructions at the appropriate position in the chapter in question. The 

significance is indicated with the icons Warning #, Caution " and Note !.

Æ

Installation

→ Page 12 ff.

→ Page 19 ff.

Here, you can find information on installation conditions and the dimensions of the measuring 

system.

These pages explain how to install the measuring system

Æ

Wiring

→ Page 22 ff. Here, you can find out how to connect your measuring system.

You also find information on how to connect the CLS54 sensor if you are using a separate 

version.

Æ

Operation

→ Page 28

→ Page 31

→ Page 38 ff.

→ Page 56 ff.

The display and operating elements are described here.

The operating concept is described here.

The system configuration is explained here.

You can find information on how to calibrate the sensor here.

Æ

Maintenance

→ Page 59 ff.

→ Page 64 ff.

→ Page 66 ff.

→ Page 72 ff.

Here, you can find information on the maintenance of the measuring point.

Accessories which can be supplied for the measuring system are listed on the pages indicated.

Use the trouble-shooting information given here if your system should not work properly.

Spare parts that can be delivered and a system overview are listed on these pages.

Æ

Technical data

→ Page 78

→ Page 78 ff.

Dimensions

Process conditions, weight, material

Æ

Index

→ Page 84 ff. The index helps you to find information and important terms easily and quickly. 
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1 Safety instructions

1.1 Designated use

Smartec S CLD134 is a field-tested and reliable transmitter used to determine the conductivity of 

liquid media.

It is particularly suitable for use in the foodstuffs industry.

Any other use than the one described here compromises the safety of persons and the entire 

measuring system and is, therefore, not permitted.

The manufacturer is not liable for damage caused by improper or non-designated use.

1.2 Installation, commissioning and operation

Please note the following items:

• Installation, commissioning, operation and maintenance of the measuring system must only be 

carried out by trained technical personnel. 

The technical personnel must be authorized for the specified activities by the system operator.

• Electrical connection must only be carried out by a certified electrician.

• Technical personnel must have read and understood these Operating Instructions and must 

adhere to them.

• Before commissioning the entire measuring point, check all the connections for 

correctness. Ensure that electrical cables and hose connections are not damaged.

• Do not operate damaged products and secure them against unintentional 

commissioning. Mark the damaged product as being defective.

• Measuring point faults may only be rectified by authorized and specially trained 

personnel.

• If faults can not be rectified, the products must be taken out of service and secured against 

unintentional commissioning.

• Repairs not described in these Operating Instructions may only be carried out at the 

manufacturer’s or by the service organization.

1.3 Operational safety

The transmitter has been designed and tested according to the state of the art and left the factory in 

perfect functioning order.

Relevant regulations and European standards have been met.

As the user, you are responsible for complying with the following safety conditions: 

• Installation instructions

• Local prevailing standards and regulations.

Immunity to interference

This instrument has been tested for electromagnetic compatibility in industrial use according to 

applicable European standards. 

Protection against interference as specified above is valid only for an instrument 

connected according to the instructions in these Operating Instructions.

1.4 Return

If the transmitter has to be repaired, please return it cleaned to the sales center responsible. Please 

add a detailed failure description. If the failure diagnosis is not clear please send also the cable and 

the sensor. 

Please use the original packaging, if possible.

Please enclose the completed "Declaration of Hazardous Material and De-Contamination" (copy the 

second last page of these Operating Instructions) with the packaging and also the shipping 

documents.
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1.5 Notes on safety conventions and symbols

Safety symbols

Electrical symbols

#
Warning!

This symbol alerts you to hazards. They can cause serious damage to the instrument or to persons 

if ignored.

"
Caution!

This symbol alerts you to possible faults which could arise from incorrect operation. They could 

cause damage to the instrument if ignored.

! Note!

This symbol indicates important items of information.

%
Direct Current (DC)

A terminal at which DC is applied or through which DC flows.

&
Alternating Current (AC)

A terminal at which (sine-form) AC is applied or through which AC flows.

)
Ground connecting

A terminal, which, from the user’s point of view, is already grounded using a grounding system.

*
Protective ground terminal

A terminal which must be grounded before other connections may be set up.

b
Alarm relay

Input

Output

DC voltage source

Temperature sensor
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2 Identification

2.1 Device designation

2.1.1 Nameplate

Compare the order code on the nameplate (on the Smartec) with the product structure (see below) 

and check that it agrees with your order.

You can identify the instrument variant by the order code on the nameplate. Under "Codes", you 

can find the release code for the software upgrade "MRS".

a0005491

Fig. 1: Nameplate CLD134 (example)

131085-4D

order code
serial no. /codes

CLD134-PMV530AB2
1C466C05 G00
100 μS … 2000 mS/cm
-10 … +125 °C

0/4 … 20 mA

230 VAC 50/60 Hz 7.5 VA

0 … +55°C
IP 67

0/4 … 20 mA

- 8833

prot. class
ambient temp.

output 1
output 2
mains

meas. range
temperature

SMARTEC S conductivity

Made in Germany, D-70839 Gerlingen

HART

.
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2.1.2 Product structure Smartec S CLD134

a) Dairy pipe fitting DIN 11851 is generally not considered hygienic. With the adapter SKS Siersma, 

it meets the 3-A standards requirements.
b) Process connection is not considered hygienic according to the requirements of EHEDG.
c) CRN approval only valid for process connections MV5, CS1 and VA4.

Housing

E Transmitter only (without sensor)

P Compact version

W Separate transmitter, cable length 5 m / 16.41 ft

X Separate transmitter, cable length 10 m / 32.81 ft

S Separate transmitter, cable length 20 m / 65.62 ft

Process connection

000 Not selected (transmitter only)

MV5 Dairy fitting DIN 11851, DN 50a)

AA5 Aseptic fitting DIN 11864-1 form A, pipe DIN 11850, DN 50

CS1 Clamp ISO 2852, 2" (long)

SMS SMS 2"b)

VA4 Varivent® N DN 40 to 125

BC5 NEUMO BioControl® D50

Cable entry

3 Cable gland M 20 x 1.5

5 Conduit adapter NPT ½ "

Power supply

0 230 V AC

1 115 V AC

5 100 V AC

8 24 V AC / DC

Current output / communication

AA Current output conductivity, without communication

AB Current output conductivity and temperature, without communication

HA HART, current output conductivity

HB HART, current output conductivity and temperature

PE PROFIBUS-PA, no current output

PF PROFIBUS-PA, M 12 connector, no current output

PP PROFIBUS-DP, no current output

Additional features

1 Basic version

2 Remote parameter set switching 

3 Biological reactivity tests according to USP <87>, <88> class VI

4 Remote parameter set switching and biological reactivity tests according to 

USP <87>, <88> class VI

5 CRN approval (according to ASME B31.3)c)

6 CRN approval (according to ASME B31.3)c) + Biological reactivity tests 

according to USP <87>, <88> class VI

CLD134- complete order code
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2.1.3 Basic version and function extensions

2.2 Scope of delivery

The scope of delivery of the compact version inlcudes:

• Smartec S CLD134 compact measuring system with integrated sensor

• Terminal strip set

• Operating Instructions BA401C/07/en

• Versions with HART communication only: 

Operating Instructions Field communication with HART, BA212C/07/en

• Versions with PROFIBUS interface only:

– Operating Instructions Field communication with PROFIBUS, BA213C/07/en

– M12 connector (-******PF* versions only)

The scope of delivery of the separate version includes:

• Smartec S CLD134 transmitter

• CLS54 inductive sensor with fixed cable

• Terminal strip set

• Operating Instructions BA401C/07/en

• Versions with HART communication only: 

Operating Instructions Field communication with HART, BA212C/07/en

• Versions with PROFIBUS interface only:

– Operating Instructions Field communication with PROFIBUS, BA213C/07/en

– M12 connector (-******PF* versions only)

The scope of delivery of version "transmitter without sensor" includes:

• Smartec S CLD134 transmitter

• Terminal strip set

• Operating Instructions BA401C/07/en

• Versions with HART communication only: 

Operating Instructions Field communication with HART, BA212C/07/en

• Versions with PROFIBUS interface only:

– Operating Instructions Field communication with PROFIBUS, BA213C/07/en

– M12 connector (-******PF* versions only)

Functions of the basic version Options and their functions

• Measurement

• Calibration of cell constant

• Calibration of residual coupling

• Calibration of installation factor

• Read instrument parameters

• Linear current output

• Current output simulation

• Service functions

• Temperature compensation selectable (e.g. 1 free 

coefficient table)

• Concentration measurement selectable (4 defined 

curves, 1 free table)

• Relay as alarm contact

• Second current output for temperature (hardware 

option)

• HART communication

• PROFIBUS communication

Remote parameter set switching (software option):

• Remote switching of max. 4 parameter sets 

(measuring ranges)

• Temperature coefficients can be determined

• Temperature compensation selectable (e.g. 4 free 

coefficient tables)

• Concentration measurement selectable (4 defined 

curves, 4 free tables)

• Check of measuring system by PCS alarm (live check)

• Relay can be configured as alarm or limit contact

Biological reactivity according to USP <87>, <88> 

class VI
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2.3 Certificates and approvals

Declaration of conformity

The product meets the legal requirements of the harmonized European standards. It thus complies 

with the legal requirements of the EC directives.

The manufacturer confirms successful testing of the product by affixing the 4 symbol.

FDA

All materials in contact with medium are listet at FDA.

EHEDG

The sensor CLS54 has been certified for in-place cleanability according to EHEDG document 2.

! Note! 

The cleanability of a sensor also depends on the way of installation. To install the sensor in a pipe 

system use the appropriate and EHEDG certified flow assembly for the respective process 

connection.

3-A

Certified according to 3-A Standard 74-03 ("3-A Sanitary Standards for Sensor and Sensor Fittings 

and Connections Used on Milk and Milk Products Equipment").

Biological reactivity (USP class VI) (optional)

Certificate on biological reactivity tests according to USP (United States Pharmacopeia) part <87> 

und part <88> class VI with traceability of the materials in contact with medium.

Pressure approval

Canadian pressure approval for pipes according to ASME B31.3
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3 Installation

3.1 Quick installation guide

The following procedure should be followed for a complete measuring point installation:

Compact version:

• Perform an air set. Install the compact version at the measuring point (see chapter "Mounting 

CLD134 compact version").

• Connect the compact version as described in the chapter "Electrical connection".

• Start up the compact version as described in the chapter "Commissioning".

Separate version:

• Mount the transmitter (see chapter "Mounting CLD134 separate version").

• If you have not yet installed the sensor at the measuring point, perform an Airset and install the 

sensor (see the Technical Information of the sensor).

• Connect the sensor to the Smartec S CLD134 as described in the chapter "Electrical connection".

• Connect the transmitter as described in the chapter "Electrical connection".

• Start up the Smartec S CLD134 as described in the chapter "Commissioning".

3.1.1 Measuring system

A complete measuring system comprises:

• the Smartec S CLD134 transmitter (separate version)

• the CLS54 conductivity sensor with integrated temperature sensor and fixed cable

or

• the CLD134 compact version with integrated CLS54 conductivity sensor

Optional for the separate version: CLK5 extension cable, VBM junction box, mounting kit for pipe 

mounting

a0005438

Fig. 2: Complete measuring systems Smartec S CLD134 as separate transmitter and compact version

A CLS54 conductivity sensor

B Smartec S CLD134 transmitter

C Smartec S CLD134 compact version with integrated CLS54
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SMARTEC S
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E
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A
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C
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3.2 Incoming acceptance, transport, storage

• Make sure the packaging is undamaged!

Inform the supplier about damage to the packaging. Keep the damaged packaging until the matter 

has been settled.

• Make sure the contents are undamaged!

Inform the supplier about damage to the delivery contents. Keep the damaged products until the 

matter has been settled.

• Check that the scope of delivery is complete and agrees with your order and the shipping 

documents.

• The packaging material used to store or to transport the product must provide shock protection 

and humidity protection. The original packaging offers the best protection. Also, keep to the 

approved ambient conditions (see "Technical data").

• If you have any questions, please contact your supplier or your sales center responsible.

3.3 Installation conditions

3.3.1 Notes on installation

Installation positions

The sensor has to be immersed completely into the media. Avoid bubbles in the area of the sensor.

! Note! 

For use in hygienic applications only use materials that comply with 3-A standards 74-03 and the 

FDA requirements. The cleanability of a sensor also depends on the way of installation. To install 

the sensor in a pipe system use the appropriate and EHEDG certified flow assembly for the 

respective process connection.

a0005442

Fig. 3: Installation positions of conductivity sensors

A Not for hygienic applications

Air set

Perform an air set before sensor installation (see chapter "Calibration"). Make sure that the 

instrument is ready for operation, i.e. mains and sensor are connected.

A
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Wall distance

The sensor’s distance from the pipe wall affects the measuring accuracy (see Fig. 5).

a0005441

Fig. 5: Relationship between installation factor and distance from wall a

1 Electrically conductive pipe wall

2 Insulating pipe wall

In narrow installation conditions, the ion flow 

in the medium is affected by the pipe walls. 

This effect is compensated by the so-called 

installation factor.

When the distance from the wall is sufficient, 

i.e. a > 15 mm / 0.59", the installation factor 

can be ignored (f = 1.00). When the wall 

distance is lower, the installation factor 

increases in the case of electrically insulating 

pipes (f > 1) while it decreases for electrically 

conductive pipes (f < 1); see Fig. 5.

The determination of the installation factor is 

described in the chapter "Calibration".

a0005440

Fig. 4: Installation of CLD134

a Wall distance

a
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3.3.2 CLD134 separate version

a0005632

Fig. 6: CLD134 wall mounting with mounting plate

a0005633

Fig. 7: CLD134 mounting on pipes Ø 60 mm (2.36")
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a0005429

Fig. 8: Dimensions CLS54 (long version)

Conductivity sensors for the separate transmitter

CLS54 conductivity sensors with various process connections covering all common installation 

conditions are available for the separate version.

a0004949

Fig. 9: Process connections CLS54 (short version)
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B Varivent N DN 40 to 125
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a0005436

Fig. 10: Process connections CLS54 (long version)

A Dairy pipe fitting DIN 11851, DN 50 (union nut is included)

B SMS 2" (union nut is included)

C Clamp ISO 2852, 2"

D Aseptic- fitting DIN 11864-1 form A, for pipe according to DIN 11850, DN 50
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3.3.3 CLD 134 compact version

a0005500

Fig. 11: Dimensions of CLD134 compact version

*** depending on ordered process connection

Process connections

Various process connections covering all common installation conditions are available for the 

compact version.

The compact version is installed at the measuring point with the required process connection.

a0005501

Fig. 12: Process connections compact version (short)
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a0005502

Fig. 13: Process connections compact version (long)

A Dairy pipe fitting DIN 11851 DN 50 (union nut is included)

B SMS 2" (union nut is included)

C Clamp ISO 2852, 2"

D Aseptic fitting DIN 11864-1 form A, for pipe according to DIN 11850, DN 50
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3.4 Installation instructions

3.4.1 Mounting CLD134 separate version

Wall mounting

For wall mounting, attach the mounting plate to the wall by drilling holes as required. Anchors and 

screws are to be provided by the operator.

a0005632

Fig. 14: Wall mounting of CLD134 separate version

! Note! 

Wall mounting is not recommended for hygienic sensitive areas.
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Post mounting

A mounting kit for installing the housing on horizontal or vertical posts or pipes (max. Ø 60 mm / 

Ø 2.36")

a0004902

Fig. 15: Mounting kit for installing the CLD134 separate version on posts

! Note! 

For use in hygienic sensitive areas, shorten the threads as much as possible.

1. Remove the mounting plate.

2. Insert the holding bars through the pre-drilled holes of the mounting plate and screw the 

mounting plate onto the transmitter.

3. Use the brackets to install the Smartec S on the post or pipe (Fig. 16). 

a0005634

Fig. 16: Post mounting of CLD134 separate version

� max. 60 / 2.36

mm / inch
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3.4.2 Mounting CLD134 compact version or CLS54 sensor for 

separate version

! Note! 

Perform an Airset and calibrate the sensor before installing the compact version or the sensor.

Install the compact version or the CLS54 sensor directly on the pipe or vessel socket via the process 

connection (depending on ordered version).

1. When installing the Smartec S CLD134 or the sensor, make sure that the flow opening of the 

sensor is oriented in the flow direction of the medium. An orientation arrow on the sensor 

facilitates orientation.

2. Tighten the flange.

! Note! 

• Choose the immersion depth of the sensor in the medium such that the coil body is completely 

immersed.

• Please observe the notes on the wall distance in the chapter "Installation conditions".

• Please observe the limits for the medium and ambient temperature when using the compact 

version (see chapter "Technical data").

Sensor positioning: compact version

The sensor in the compact housing must be oriented in the flow direction.

If you need to reorient the sensor in relation to the housing, proceed as follows:

1. Remove the cover.

2. Loosen the screws of the electronics box and carefully remove the box from the housing.

3. Loosen the three sensor fastening screws until the sensor can be turned.

4. Align the sensor and tighten the screws. Do not exceed the maximum torque of 1.5 Nm!

5. Reassemble the transmitter housing in reverse sequence of operations.

! Note! 

For exact positions of the electronics box and the sensor screws, see the exploded view in the 

chapter "Spare parts".

a0005635

Fig. 17: Sensor orientation in the transmitter housing

A Standard orientation

B Sensor turned by 90°

3.5 Post-installation check

• After installation, check the measuring system for damages.

• Check the sensor orientation to the flow direction of the medium.

• Check that the coil body of the sensor is completely immersed in the medium.

A B
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4 Wiring

4.1 Electrical connection

# Warning! 

• The electrical connection must only be carried out by a certified electrician.

• Technical personnel must have read and understood the instructions in this manual and must 

adhere to them.

• Ensure that there is no voltage at the power cable before beginning the connection work.

4.1.1 Electrical connection of transmitter

Proceed as follows to connect the Smartec S CLD134:

1. Loosen the 4 Phillips screws on the housing 

cover and remove the cover.

2. # Warning! 

Do not remove the cover frame while the 

instrument is energized!

Remove the cover frame from the terminal 

blocks. To do this, introduce a screwdriver in 

the recess (A) according to Fig. 18 and push 

the tab inward (B).

3. Thread the cables through the open cable 

glands into the housing according to the 

terminal assignments in Fig. 19.

4. Connect the power wires according to the 

terminal assignments in Fig. 20.

5. Connect the alarm contact according to the 

terminal assignments in Fig. 20.

6. Connect the housing ground.

7. Separate version: Connect the sensor 

according to the terminal assignments in 

Fig. 20.

In the case of the separate version, the 

conductivity sensor CLS54 is connected using 

the shielded multi-core special cable CLK5. 

Preparation instructions are supplied with the 

cable. Use junction box VBM (see chapter 

"Accessories") to extend the measuring cable. 

The maximum cable length if extended using 

a junction box is 55 m (180 ft.).

8. Tighten the cable glands firmly.

a0005636

Fig. 18: View of housing with cover removed

1 Cover frame

2 Fuse

3 Removeable electronics box

4 Terminals

5 Housing ground
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Wiring diagram

a0005439

Fig. 19: Terminal assignments of cable glands on Smartec S CLD134

A

1

2

3

4

5

6

Separate version

Cable gland for analog output, binary input

Cable gland for alarm contact

Cable gland for power supply

Housing ground

Pressure comp. element PCE (Goretex®- filter)

Cable gland for sensor connection, M 16x1.5

B

1

2

3

4

5

Compact version

Cable gland for analog output, digital input

Cable gland for alarm contact

Cable gland for power supply

Housing ground

Pressure comp. element PCE (Goretex®- filter)

a0005637-en

Fig. 20: Electrical connection of Smartec S CLD134
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Connection diagram

Connection of binary inputs

a0005639

Fig. 22: Connection of binary inputs when using external contacts

A Auxiliary power output

B Contact inputs D1 and D2

S1 External contacts, not energized

S2 External contacts, not energized

a0004895

Fig. 21: Electrical connection of Smartec S CLD134
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Connection compartment sticker

a0005644

Fig. 23: Connection compartment sticker of Smartec S

! Note! 

The protection class of this instrument is I. The metal housing must be connected to PE.

" Caution! 

• Terminals designated as NC may not be switched.

• Undesignated terminals may not be switched.
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Structure and termination of measuring cable

4.2 Alarm contact

a0005640-en

Fig. 24: Structure of CLK5 measuring cable

a0004906

Fig. 25: Electrical connection of the CLS54 sensor for 

the separate version

a0005043

Fig. 26: Screen connection CLK5

Install the ready-made special measuring cable 

as shown in the figure:

• Insert the cable through a cable gland into the 

wiring compartment.

• Strip approx. 3 cm (1.2 ") of the braided 

screen and fold it back over the cable 

insulation.

• Push the crimping ring attached to the 

supplied screen connection over the prepared 

braided screen and pull the ring tight with a 

pair of pliers.

• Connect the litz wire to the screen 

connection.

• Connect the remaining wires according to the 

connection diagram.

• Tighten the cable gland.

C07-CLD132xx-04-06-00-xx-005.eps

Fig. 27: Recommended fail-safe circuit for an alarm contact

A Normal operating state B Alarm state

Normal operating state

• Instrument in operation

• No error message available (Alarm LED off)

È Relay picked up

È Contact 42/43 closed

Alarm state

• Error message available (Alarm LED red)

or

• Instrument defective or voltage-free (Alarm LED 

off)

È Relay dropped out

È Contact 41/42 closed
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4.3 Post-connection check

After wiring up the electrical connection, carry out the following checks:

Device status and specifications Remarks

Are the transmitter or the cable externally damaged? Visual inspection

Electrical connection Remarks

Are the installed cables strain-relieved?

No loops and cross-overs in the cable run?

Are the signal cables correctly connected acc. to the wiring diagram?

Are all screw terminals tightened?

Are all cable entries installed, tightened and sealed?

Are the PE distributor rails grounded (if present)? Grounding at place of installation
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5 Operation

5.1 Quick operation guide

You have the following options of operating Smartec S:

• Local operation via operating keys

• Via HART® interface (optional, for corresponding order version) via:

– HART® hand-held terminal or

– PC with HART® modem and Commuwin II software

• Via PROFIBUS PA/DP (optional, for corresponding order version)

PC with a corresponding interface and the Commuwin II software (see "Accessories") or via 

programmable logic controller (PLC).

! Note! 

For operation via HART or PROFIBUS PA/DP, read the corresponding chapters in the additional 

operating instructions:

• PROFIBUS PA/DP, field communication with Smartec S CLD134, BA213C/07/en

• HART®, field communication with Smartec S CLD134, BA212C/07/en

The following chapters describe local operation via operating keys.

5.2 Display and operating elements

5.2.1 Display

LED indicators

Liquid crystal display

Alarm indication for continuous limit violation, temperature sensor failure 

or system errors (see error list in chapter "Troubleshooting").

a0005645

Fig. 28: LCD of Smartec S CLD134
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5.2.2 Operating elements

The operating keys are located underneath the housing cover. The display and the alarm LED are 

visible through the viewing window. For operation, open the housing cover by removing the 4 

screws.

a0004899

Fig. 29: Operating elements of Smartec S CLD134

1 Liquid crystal display showing measured values and configuration data

2 4 operating keys for calibration and instrument configuration

3 Field for user labeling

4 LED indicator for alarm function

5.2.3 Key assignment

ENDRESS+HAUSER
SMARTEC S

ALARM

CAL

E

+

–

2000
mS/cm

O213

20 mA

1

2

3

4

CAL key

When the CAL key is pressed, the instrument prompts for the calibration 

access code:

• Code 22 for calibration

• Code 0 or any other number to view the calibration data

Use the CAL key to acknowledge calibration data and to continue through 

the calibration process.

ENTER key

When the ENTER key is pressed, the instrument prompts for the setup 

access code:

• Code 22 for setup and configuration

• Code 0 or any other number to view the configuration data.

The ENTER key has several functions:

• It calls up the setup menus from the measuring mode

• It is used to store (acknowledge) data entered in setup mode

• It is used to move on within function groups
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PLUS key and MINUS key

In setup mode, the PLUS and MINUS keys have the following functions:

• Selection of function groups

! Note! 

To select function groups in the order given in the chapter "Instrument 

configuration", use the MINUS key.

• Setting of parameters and numeric values

In measuring mode, repeatedly pressing the PLUS key displays the 

following settings in sequence:

1. Temperature display in °F

2. Hide temperature display

3. Display of uncompensated conductivity value

4. Back to basic setting

In measuring mode, repeatedly pressing the MINUS key displays the 

following settings in sequence:

1. Display of current measuring range

2. Display of current errors in sequence (max. 10)

3. After all errors are displayed, the standard display is shown again. In 

function group F, you can define an alarm for each error code.

Escape function

Press the PLUS and MINUS keys simultaneously to return to the main 

menu. During calibration, this key combination goes directly to the end of 

calibration. When the PLUS and MINUS keys are pressed once more, the 

instrument returns to the measuring mode.

Locking the keypad

Pressing the PLUS and ENTER keys simultaneously for minimum 3s locks 

the keypad against unintentional entries. However, all settings can still be 

read.

The code prompt displays the code 9999.

Unlocking the keypad

Pressing the CAL and MINUS keys simultaneously for minimum 3s unlocks 

the keypad.

The code prompt displays the code 0.
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5.3 Local operation

5.3.1 Operating concept

Operating modes

C07-CLD132xx-19-06-00-en-002.eps

Fig. 30: Description of operating modes

! Note! 

If no key is pressed for 15 min. in setup mode, the instrument automatically switches back to the 

measuring mode. An active Hold function (Hold at Setup) is then reset.

Access codes

All instrument access codes are fixed, i.e. they cannot be modified. When the instrument requests 

the access codes, it recognizes the difference between codes.

• CAL key + Code 22: access to calibration and offset menus.

• ENTER key + Code 22: access to the configuration menus, allowing configuration and 

user-specific settings.

• PLUS + ENTER keys: locks the keypad.

• CAL + MINUS keys: unlocks the keypad.

• CAL or ENTER key + any code: access to Read mode, i.e. all settings can be read but not 

changed.

Code

Measuring mode:
standard mode of
operation, displaying
current measured values

Setup mode
access to all
configuration
settings

Calibration mode:
execution of
calibration routine

The function groups
are selected with the
PLUS or MINUS key.
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Menu structure

The configuration and calibration functions are arranged in a menu structure by function groups.

The function groups are selected in the setup mode with the PLUS and MINUS keys. The ENTER 

key is used to move from one function to the next within a function group.

The PLUS and MINUS keys are used for option selection and editing. Selections must be confirmed 

by pressing the ENTER key. This also moves the cursor to the next function.

Pressing the PLUS and MINUS keys at the same time terminates programming (return to main 

menu).

When the PLUS and MINUS keys are pressed once more, the instrument returns to the measuring 

mode.

! Note! 

• If a change is made but not confirmed by pressing the ENTER key, the previous setting is retained.

• See the appendix of these operating instructions for an overview of the Smartec menu structure.

C07-CLD132xx-19-06-00-xx-010.eps

Fig. 31: Schematic of the Smartec menu structure

Hold function: "Freezing" the outputs

The current output can be “frozen” in the setup mode and during calibration, i.e. the last current 

value is constantly output. The display shows the “HOLD” message.

! Note! 

• Hold settings can be found in the chapters "Service" and "Remote parameter set switching 

(measuring range switching, (MRS)".

• During “HOLD” in the measuring mode the contact will go to the normal position if it is 

configured as a limit contact.

• An active hold has priority over all other automatic functions.

• A possibly accumulated alarm delay is reset to “0”.

• The hold function can also be activated externally via the hold input (see wiring diagram; binary 

input 1).

• The manual hold (field S5) remains active even after a power failure.

EE E E

-

1

2

3

E EE EEE EEE
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6 Commissioning

6.1 Function check

# Warning! 

• Check all connections for correctness.

• Make sure that the supply voltage is identical to the voltage indicated on the nameplate!

6.2 Start-up

C07-CLD132xx-07-06-00-en-003.eps

Fig. 32: Example for display in setup mode

For a detailed description of the function groups available on the Smartec S CLD134 see the chapter 

"Instrument configuration".

Before first start-up, make sure you understand 

how to operate the transmitter. You should 

make particular reference to chapters 1 (Safety 

instructions) and 5 (Operation).

After power-up (connection to power), the 

instrument performs a self-test and then enters 

the measuring mode.

Calibrate the sensor as described in the chapter 

"Calibration".

! Note! 

During first start-up, calibration of the sensor is 

absolutely required to enable the measuring 

system to perform accurate measurement.

Configure the transmitter as described in the 

chapter "Quick setup". The values set by the 

user are kept even in the event of a power 

failure.

The following function groups are available on 

the Smartec S CLD134 (the function groups that 

are only available on the version equipped with 

the function extension are marked accordingly 

in the function descriptions):

Setup mode

• SETUP 1 (A)

• SETUP 2 (B)

• OUTPUT (O)

• ALARM (F)

• CHECK (P)

• RELAY (R)

• ALPHA TABLE (T)

• CONCENTRATION (K)

• SERVICE (S)

• E+H SERVICE (E)

• INTERFACE (I)

• TEMPERATURE COEFFICIENT (D)

• MRS (M)

Calibration mode

• CALIBRATION (C)

s

F3

Err.delay

Function display:
The displayed code indicates
the function position in the
function group.

Additional information

2

C07-CLD132xx-13-06-00-xx-005.eps

Fig. 33: Function coding

Selecting and locating functions is facilitated by 

a code displayed for each function in a special 

display field Fig. 32. 

The structure of this coding is given in Fig. 33.

The first column indicates the function group as 

a letter (see group designations). The functions 

in the individual groups are counted from the 

top to the bottom and from the left to the right.
C C1 C111

C121

C131 C132 C133
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Factory settings

When the instrument is switched on for the first time, the factory settings are in effect. The 

following table provides an overview of all major settings.

Please refer to the description of the individual functions in the chapter "Instrument configuration" 

for all other factory settings (the factory settings are printed in bold letters).

* if equipped accordingly

Function Factory setting

Type of measurement Inductive conductivity measurement,

temperature measurement in °C

Temperature compensation type Linear with reference temperature 25 °C (77 °F)

Temperature compensation Automatic (ATC on)

Relay function Alarm

Hold Active during configuration and calibration

Measuring range 10 S/cm to 2000 mS/cm (measuring range set automatically)

Current outputs 1* and 2* 4 to 20 mA

Current output 1: measured value for 4 mA 

signal current*

0 S/cm

Current output 1: measured value for 20 mA 

signal current*

2000 mS/cm

Current output 2: measured value for 4 mA 

signal current*

0.0 °C (32 °F)

Current output 2: measured value for 20 mA 

signal current*

150.0 °C (302 °F)
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6.3 Quick setup

After switching the transmitter on, configure the major functions required for accurate 

measurement. The following section gives you an example for a basic configuration.

Input Selection or range

(factory setting bold)

Display

1. Press the ENTER key.

2. Enter the code 22 to be able to edit the setup. Press 

the ENTER key.

3. Press the MINUS key several times until the "Service" 

function group is displayed.

4. Press the ENTER key to edit this function group.

5. Select your language, e.g. "ENG" for English.

Confirm your entry be pressing the ENTER key.

ENG = English

GER = German

FRA = French

ITA = Italian

NEL = Dutch

ESP = Spanish

6. Press the PLUS and MINUS keys simultaneously to 

quit the "Service" function group.

7. Press the MINUS key several times until the "Setup 1" 

function group is displayed.

8. Press the ENTER key to edit "Setup 1".

9. In A1, select the operating mode, e.g. 

"cond" = conductivity.

Confirm your selection by pressing the ENTER key.

cond = conductivity

conc = concentration

10. In A2, press the ENTER key to confirm the factory 

setting.

%

ppm

mg/l

TDS = Total Dissolved 

Solids

none

11. In A3, press the ENTER key to confirm the factory 

setting.

XX.xx

X.xxx

XXX.x

XXXX

12. In A4, press the ENTER key to confirm the factory 

settting.

auto, S/cm, mS/cm, 

S/cm, S/m, mS/m, 

S/m

13. In A5, enter the cell constant for the connected 

sensor. Refer to the sensor’s or the compact version’s 

quality certificate for the exact value.

0.10 ... 6.3 ... 99.99

S

SERVICE

S1

Language

ENG

A

SETUP 1

A1

Oper.Mode

cond

A2

Conc.Unit

ppm

A3

Format

XX.xx

A4

Unit

auto

A5

1/cm

Cellconst

6.300

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 324 of 927



Commissioning Smartec S CLD134

36 Endress+Hauser

14. In A6, press the ENTER key to confirm the factory 

setting.

If your wall distance is smaller than 15 mm / 0.59", 

refer to the chapters 3.3.1 and 6.4.14 for information 

on determining the installation factor.

0.10 ... 1 ... 5.00

15. If you are working in applications that fluctuate a 

great deal and you need to stabilize the display, enter 

the required damping factor in A7.

Confirm your entry by pressing ENTER.

The display returns to the inital display of "Setup 1".

1

1 ... 60

16. Press the MINUS key to go to the "Setup 2" function 

group.

17. Press the ENTER key to edit "Setup 2".

18. In B1, select the temperature sensor of your 

conductivity sensor. By default, your measuring 

system is supplied with the CLS54 sensor with 

Pt 1000 temperature sensor.

Confirm your entry by pressing ENTER.

Pt100

Pt1k = Pt 1000

NTC30

fixed

19. In B2, select the appropriate temperature 

compensation for your process, e.g. "lin" = linear.

Confirm your selection by pressing ENTER.

For detailed information on temperature 

compensation, see chapter 6.4.2.

none

lin = linear

NaCl = common salt 

(IEC 60746)

Tab 1 ... 4

20. In B3, enter the temperature coefficient α.

Confirm your entry by pressing ENTER.

For detailed information on determining the 

temperature coefficient, see chapters 6.4.2 or 6.4.12.

2.1 %/K

0.0 ... 20.0 %/K

21. The real temperature is displayed in B5. If necessary, 

calibrate the temperature sensor to an external 

measurement.

Confirm your entry by pressing ENTER.

Display and entry of real 

temperature

-35.0 ... 250.0 °C

22. The difference between the measured and the entered 

temperatures is displayed.

Press the ENTER key. 

The display returns to the initial display of the 

"Setup 2" function group.

0.0 °C

-5.0 ... 5.0 °C

23. Press the MINUS key to go to the "Output" function 

group.

24. Press the ENTER key to edit the output settings.

25. In O1, select your output, e.g. "out1" = output 1.

Confirm your selection by pressing ENTER.

out 1

out 2

Input Selection or range

(factory setting bold)

Display

A6

InstFac

1.000

A7

Damping

1

B

SETUP 2

B1

ProcTemp.

Pt1k

B2

TempComp.

lin

B3

%/K

Alpha val

2.10

B5

C°

RealTemp.

0.0

B6

C°

TempOffs.

0.0

O

OUTPUT

O1

Sel. Out

out1
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! Note! 

You must perform an air set before installing the sensor. To do so, refer to the chapter "Calibration".

26. In O2, select the linear characteristic.

Confirm your selection by pressing ENTER.

lin = linear (1)

sim = simulation (2)

27. In O211, select the current range for your output, 

e.g. 4 ... 20 mA.

Confirm your selection by pressing ENTER.

4 ... 20 mA

0 ... 20 mA

28. In O212, enter the conductivity corresponding to the 

minium current value at the transmitter output, e.g. 

0 S/cm.

Confirm your entry by pressing ENTER.

0.00 S/cm

0.00 S/cm ... 

2000 mS/cm

29. In O213, enter the conductivity corresponding to the 

maximum current value at the transmitter output, 

e.g. 930 mS/cm.

Confirm your entry by pressing ENTER.

The display returns to the initial display of the 

"Output" function group.

2000 mS/cm

0.0 S/cm ... 

2000 mS/cm

30. Press the PLUS and MINUS keys simultaneously to 

return to measuring mode.

Input Selection or range

(factory setting bold)

Display

O2

Sel.Type

lin

O211

Sel.Range

4-20

O212

μS/cm

0/4 mA

0

O213

mS/cm

20 mA

930
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6.4 Instrument configuration

The following sections give a detailed description of all Smartec S CLD134 functions.

6.4.1 Setup 1 (conductivity, concentration)

In the SETUP 1 function group, you can change the operating mode and the sensor settings.

You have already made all settings of this menu during the quick setup but you can modify the 

settings at any time.

Coding Field Selection or range

(factory settings bold)

Display Info

A
Function group 

SETUP 1
Basic settings.

A1 Select operating mode
cond = conductivity

conc = concentration

Display varies depending on instrument 

version:

– cond

– conc

" Caution! 

Any change in operating mode causes an 

automatic reset of user settings.

A2
Select concentration 

unit to be displayed

%

ppm

mg/l

TDS = Total Dissolved Solids

none

A3
Select display format 

for concentration unit

XX.xx

X.xxx

XXX.x

XXXX

A4

Select unit to be 

displayed for 

conductivity

auto, S/cm, mS/cm, S/cm, 

S/m, mS/m, S/m

When “auto” is selected, the maximum 

resolution possible is automatically selected.

A5
Enter cell constant for 

connected sensor
0.10 ... 6.3 ... 99.99

For the exact value of the cell constant, refer 

to the sensor’s or the compact version’s 

quality certificate.

A6 Installation factor 0.10 ... 1 ... 5.00

This is where the installation factor is edited. 

The correct factor is determined in C1(3), see 

chapter "Calibration" or referring to the 

installation factor diagram.

A7
Enter measured value 

damping

1

1 ... 60

Measured value damping causes averaging 

over the specified number of individual 

measured values. It is used, for example, to 

stabilize the display with applications that 

fluctuate a great deal.

There is no damping if “1” is entered.

A

SETUP 1

A1

Oper.Mode

cond

A2

Conc.Unit

ppm

A3

Format

XX.xx

A4

Unit

auto

A5

1/cm

Cellconst

6.300

A6

InstFac

1.000

A7

Damping

1
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6.4.2 Setup 2 (temperature)

The temperature compensation only needs to be performed in the conductivity mode (selection in 

field A1).

The temperature coefficient specifies the change in conductivity per degree of temperature change. 

It depends on the chemical composition of the medium and the temperature itself.

In order to compensate for this dependence, three different compensation types can be selected in 

the Smartec S:

Temperature compensation with table

When using the alpha table function for temperature compensation, the following conductivity data 

of the process medium to be measured are required:

Value pairs of temperature T and conductivity κ with:

• κ(T0) for the reference temperature T0

• κ(T) for temperatures which occur in the process

Linear temperature compensation

The change between two temperature points is 

considered to be constant, i.e. α = const. The 

α value can be edited for the linear 

compensation type. The reference temperature is 

25 °C (77 °F).

C07-CLD132xx-05-06-00-xx-009.eps

Fig. 34: Linear temperature compensation

* uncompensated conductivity

NaCl compensation

The NaCl compensation (according to IEC 

60746) is based on a fixed nonlinear curve that 

defines the relationship between the temperature 

coefficient and the temperature. This curve is 

used for lower concentrations of up to approx. 

5 % NaCl.

C07-CLD132xx-05-06-00-xx-010.eps

Fig. 35: NaCl compensation
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C07-CLD132xx-05-06-00-xx-011.eps

Fig. 36: Determination of temperature coefficient

A Required data

B Calculated α values

Use the following formula to calculate the α values for the temperatures occurring in your process:

Enter the α−T value pairs calculated with this formula in the fields T5 and T6 of the function group 

ALPHA TABLE.

In the SETUP 2 function group, you can change the settings for temperature measurement.

You have already made the settings of this function group during quick setup but you can modify 

the settings at any time.

T1 T0 T2 T T

k2

k1

�

k( )T0

T1 T2

a1

a2

a

A B

a = 100%
k(T )0

k k(T) - (T )0

T - T0

. ; T T¹ 0

Coding Field Selection or range

(factory settings bold)

Display Info

B
Function group 

SETUP 2
Settings for temperature measurement.

B1
Select temperature 

sensor

Pt100

Pt1k = Pt 1000

NTC30

fixed

If set to "fixed":

no temperature measurement, a fixed 

temperature value is entered instead.

B2
Select temperature 

compensation type

none

lin = linear

NaCl = common salt (IEC 60746)

Tab 1 ... 4

This option is not displayed for concentration 

measurement.

The options Tab 2 ... 4 are only available for 

transmitters with the "Remote measuring 

range switching" upgrade.

B3
Enter temperature 

coefficient α
2.1 %/K

0.0 ... 20.0 %/K

Only if B2 = lin.

Tables defined in B2 are not active in this case.

B

SETUP 2

B1

ProcTemp.

Pt1k

B2

TempComp.

lin

B3

%/K

Alpha val

2.10
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6.4.3 Current outputs

The OUTPUT function group is used to configure the individual outputs.

Furthermore, a current output value can be simulated to check the current outputs (O2 (2)).

B4
Enter process 

temperature

25 °C

-10.0 ... 150.0 °C

Only if B1 = fixed.

This value can only be specified in °C.

B5

Display temperature 

and calibrate 

temperature sensor

Display and entry of real 

temperature

-35.0 ... 250.0 °C

This entry is used to calibrate the temperature 

sensor to an external measurement.

Omitted if B1 = fixed.

B6
Temperature 

difference is displayed

0.0 °C

-5.0 ... 5.0 °C

The difference between the entered actual 

value and the measured temperature is 

displayed.

Omitted if B1 = fixed.

Coding Field Selection or range

(factory settings bold)

Display Info

B4

C°

ProcTemp.

25.0

B5

C°

RealTemp.

0.0

B6

C°

TempOffs.

0.0

Coding Field Selection or range

(factory settings bold)

Display Info

O
Function group 

OUTPUT

Configuration of the current output (not 

available for PROFIBUS versions).

O1 Select current output
out1

out2

A different characteristic can be selected for 

each output.

O2 O2 (1)
Enter linear 

characteristic

lin = linear (1)

sim = simulation (2)

The slope of the characteristic may be 

positive or negative.

O211 Select current range
4 ... 20 mA

0 ... 20 mA

O212

0/4 mA value:

enter corresponding 

measured value

Cond: 0.00 S/cm

Conc: 0.00 %

Temp.: -10.0 °C

entire measuring range

Enter the measured value corresponding to 

the minimum current value (0/4 mA) at the 

transmitter output.

Display format from A3.

(Spreading: see Technical data.)

O

OUTPUT

O1

Sel. Out

out1

O2

Sel.Type

lin

O211

Sel.Range

4-20

O212

μS/cm

0/4 mA

0
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6.4.4 Alarm

The ALARM function group is used to define various alarms and to set output contacts.

Each individual error can be defined to be effective or not (at the contact or as an error current).

O213

20 mA value:

enter corresponding 

measured value

Cond: 2000 mS/cm

Conc: 99.99 %

Temp.: 60.0 °C

entire measuring range

Enter the measured value corresponding to 

the maximum current value (20 mA) at the 

transmitter output.

Display format from A3.

(Spreading: see Technical data.)

O2 (2)
Current output 

simulation

lin = linear (1)

sim = simulation (2)
The simulation is terminated by selecting (1).

O221 Enter simulation value
current value

0.00 ... 22.00 mA

The current value entered here is output 

through the current output.

Coding Field Selection or range

(factory settings bold)

Display Info

O213

mS/cm

20 mA

2000

O2

Sel.Type

sim

O221

mA

Simulat.

4.00

Coding Field Selection or range

(factory settings bold)

Display Info

F
Function group 

ALARM
Alarm function settings.

F1 Select contact type
Stead = steady contact

Fleet = fleeting contact

The contact type selected here only applies to 

the alarm contact.

F2 Select time unit
s

min

F3 Enter alarm delay
0 s (min)

0 ... 2000 s (min)

Depending on the unit selected in F2, the 

alarm delay is entered in s or min.

The alarm delay does not affect the LED; it 

indicates the alarm immediately

F4 Select error current
22 mA

2.4 mA

This selection must be made even if all error 

messages are suppressed in F5.

" Caution! 

If you selected the "0-20 mA" range in O211, 

you may not select the "2.4 mA" option here.

F

ALARM

F1

Cont.Type

Stead

F2

Time unit

s

F3

s

Err.Delay

0

F4

Err.Curr

22mA
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6.4.5 Check

PCS alarm (Process Check System)

The PCS alarm is only available for transmitters with remote parameter set switching.

This function is used to examine the measuring signal for deviations. If the measuring signal is 

constant for a specific period of time (several measured values), an alarm is issued. This type of 

sensor behaviour may be caused by soiling, etc.

C07-CLD132xx-05-06-00-xx-007.eps

Fig. 37: PCS alarm (live check)

A Constant measuring signal = alarm is triggered after the configured PCS period

! Note! 

An active PCS alarm is automatically cleared when the measuring signal changes.

F5 Select error
1

1 ... 255

Select the errors that are to trigger an alarm 

signal.

The errors are selected via the error number. 

Please refer to the table in chapter 9.2 "System 

error messages" for the error numbers. The 

factory settings remain in effect for all errors 

not edited.

F6

Set alarm contact to be 

effective for selected 

error

yes

no

If set to “no”, all the other alarm settings (e.g. 

alarm delay) are also deactivated. The settings 

themselves are retained.

This setting only applies to the error selected 

in F5.

Factory setting is no starting with E080!

F7

Set error current to be 

effective for selected 

error

no

yes

The error current selected in F4 becomes 

effective or is suppressed when an error 

occurs.

This setting only applies to the error selected 

in F5.

F8
Return to menu or 

select next error

next = next erorr

←R

If next is selected, the software returns to F5. 

If ←R is selected, it returns to F.

Coding Field Selection or range

(factory settings bold)

Display Info

F5

Sel.Error

1

yes F6

Rel.Assg

F7

Curr.Assg

no

F8

Select

R

A

t
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6.4.6 Relay configuration

For Smartec S CLD134 equipped with remote parameter set switching (measuring range switching), 

there are three options for configuring the relay (selection in field R1):

• Alarm

The relay closes the contact 41/42 (voltage-free, safe state) if an alarm condition according to 

chapter 9.2 occurs and if the setting in the “Alarm contact” column is “yes”. You can change 

these settings as required (field F5 ff).

• Limit

The relay only closes the contact 42/43 if one of the defined limits is violated (value above or 

below limit, see Fig. 38) but not when an alarm condition is detected.

• Alarm + Limit

The relay closes the contact 41/42 if an alarm condition occurs. Limit violations only cause the 

relay to switch if error E067 is set to “yes” during relay assignment (field F6).

Please refer to Fig. 38 for a graphic representation of the contact states of the alarm contact.

• When the measured value increases (max function), the relay goes into alarm state (limit 

exceeded) at time t2 when the switch-on point has been exceeded (t1) and the pickup delay 

(t2 – t1) has expired.

• When the measured value decreases, the relay returns to normal operating state when the 

measured value drops below the switch-off point and after the dropout delay (t4 - t3).

• When the pickup and dropout delays are set to 0 s, the switch-on and switch-off points are 

identical to the contact switching points.

Settings for a minimum function can be made in the same way as for a maximum function.

Coding Field Selection or range

(factory settings bold)

Display Info

P
Function group 

CHECK
Settings for sensor and process monitoring.

P1
Set PCS alarm 

(live check)

off

1 h

2 h

4 h

This function is used to monitor the measuring 

signal.

An alarm is triggered if it does not change for 

the period selected here.

Monitoring limit:

0.3 % of mean value over selected period of 

time.

(Error no.: E152)

P

CHECK

P1

PCS alarm

off

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 333 of 927



Smartec S CLD134 Commissioning

Endress+Hauser 45

C07-CLD132xx-05-06-00-xx-008.eps

Fig. 38: Relation of switch-on and switch-off points and pickup and dropout delays

A

B

Switch-on point > switch-off point: Max. function

Switch-on point < switch-off point: Min. function

1

2

3

4

Switch-on point

Switch-off point

Contact ON

Contact OFF

A

B

t1 t2 t3 t4 t

t1 t4t2 t3 t

1
2

3

4

2

1
3

4

Coding Field Selection or range

(factory settings bold)

Display Info

R
Function group 

RELAY
Settings for relay contacts.

R1 Select function

alarm

limit

al+li = alarm + limit

When “alarm” is selected, the fields R2 ... R5 

are irrelevant.

R2
Enter contact 

switch-on point

Cond: 2000 mS/cm

Conc: 99.99 %

entire measuring range

Only the operating mode selected in A1 

appears.

! Note! 

Never set the switch-on point and the 

switch-off point to the same value.

R3
Enter contact 

switch-off point

Cond: 2000 mS/cm

Conc: 99.99 %

entire measuring range

The switch-off point entry selects a max 

contact (switch-off point < switch-on point) or 

a min contact (switch-off point > switch-on 

point), thereby implementing a hysteresis 

function (see Fig. 32).

R4 Enter pickup delay
0 s

0 ... 2000 s

R

RELAY

R1

Function

alarm

mS/cm

R2

On Value

2000

mS/cm

R3

Off Value

2000

s

R4

On Delay

0
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6.4.7 Temperature compensation with table

This function group is used to perform a temperature compensation with table (field B2 in SETUP 2 

function group).

Enter the α−T value pairs in the fields T5 and T6.

R5 Enter dropout delay
0 s

0 ... 2000 s

R6 Select simulation
auto

manual

This selection can only be made if "limit" has 

been selected in R1.

R7 Switch relay on or off
on

off

This selection can only be made if "manual" 

has been selected in R6. The relay can be 

switched on and off.

Coding Field Selection or range

(factory settings bold)

Display Info

s

R5

Off Delay

0

R6

Simulat.

auto

R7

Relay

off

Coding Field Selection or range

(factory settings bold)

Display Info

T
Function group 

ALPHA TABLE
Settings for temperature compensation.

T1 Select table
1

1 ... 4

Selection of table to be edited.

Options 1 ... 4 are only available if the 

instrument is equipped with the remote 

measuring range switching.

T2 Select table option
read

edit

T3
Enter number of table 

value pairs

1

1 ... 10

Up to 10 value pairs can be entered in the α 

table. These are numbered from 1 ... 10 and 

can be edited individually or in sequence.

T4 Select table value pair

1

1 ... number of table value pairs

assign

If "assign", go to T8.

T

ALPHA TAB

T1

editCurve

1

T2

Sel.Table

read

T3

No. Elem.

1

T4

Sel.Elem.

1
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6.4.8 Concentration measurement

The transmitter can convert conductivity values to concentration values. For this, set the operating 

mode to Concentration measurement (see field A1).

You must enter the basic data to which the concentration calculation should refer. For the most 

common substances, the required data is already saved in your device. You can select one of these 

substances in field K1.

If you want to specify the concentration of a sample, which is not saved in the device, you require 

the conductivity characteristics of the medium. To get the characteristics, you can either refer to the 

data sheets of the medium or determine the characteristics yourself.

1. To do so, create samples of the medium with the concentrations occurring in your process.

2. Measure the uncompensated conductivity of these samples at temperatures which likewise 

occur in your process. To get the uncompensated conductivity, press the PLUS key several 

times in measuring mode (see chapter "Key functions") or deactivate the temperature 

compensation (Setup 2, field B 2).

– For variable process temperature:

If the variable process temperature should be taken into account for concentration 

measurement, you must measure the conductivity of each created sample at two different 

temperatures at least (ideally at the lowest and highest process temperature). The 

temperature values for the various samples must be identical. However, the difference 

between the temperatures must be at least 0.5 °C (0.9 °F).

At least two differently concentrated samples measured at two different temperatures are 

required because the transmitter needs a minimum of four references.

– For constant process temperature:

Measure the differently concentrated samples at this constant process temperature.

A minimum of two samples is necessary.

Finally, you should have measuring data which are similar to those shown in the following figures:

T5
Enter temperature 

value

0.0 °C

-10.0 ... 150.0 °C

The temperature values must have a 

minimum distance of 1 K.

Factory setting for temperature value of value 

pairs in table:

0.0 °C; 10.0 °C; 20.0 °C; 30.0 °C ...

T6
Enter temperature 

coefficient α
2.10 %/K

0.00 ... 20.00 %/K

T8
Enter whether or not 

the table status is ok

yes

no

If “yes”, return to T.

If “no”, return to T3.

Coding Field Selection or range

(factory settings bold)

Display Info

T5

°C

Temp.val.

0.0

T6

%/K

alpha val

2.10

T8

Status ok

yes
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Value entry

Enter the three characteristic values for each measured sample in the fields K6 to K8 (value triplets 

of conductivity, temperature and concentration).

• Variable process temperature:

Enter at least four value triplets.

• Constant process temperature:

Enter at least two value triplets.

! Note! 

• Please make sure that the concentrations and temperatures measured for your samples 

correspond to the measuring range of the process. If the measured values of the process are 

outside the range of your sample values, this considerably reduces the level of accuracy and the 

error messages E078 or E079 will be displayed.

If you enter an additional value triplet of 0 S/cm and 0 % for each temperature used, you can 

work from the start of measuring range with sufficient accuracy and without an error message.

• In case of concentration measurement, temperature compensation is automatically performed 

using the entered table values. Therefore, the temperature coefficient set in the SETUP 2 function 

group is not active.

C07-CLD132xx-05-06-00-xx-012.eps

Fig. 39: Measured data for variable process temperatures (example)

κ
C

T

Conductivity

Concentration

Temperature

1

2
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Measuring range

C07-CLD132xx-05-06-00-xx-015.epsB

Fig. 40: Measured data for a constant process temperature (example)

κ
C

Conductivity

Concentration

T

1

Constant temperature

Measuring range

The characteristics received from the measuring 

points must be strictly monotonously increasing 

or strictly monotonously decreasing in the range 

of the process conditions. Therefore, neither 

maxima / minima nor ranges with a constant 

behaviour can occur. Curve profiles such as 

those in Fig. 41 are not permitted.
C07-CLD132xx-05-06-00-xx-016.eps

Fig. 41: Impermissible curve profiles
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• Enter the values in the order of increasing concentration (see the following example).

mS/cm % °C (°F)

240 96 60 (140)

380 96 90 (194)

220 97 60 (140)

340 97 90 (194)

120 99 60 (140)

200 99 90 (194)

Coding Field Selection or range

(factory settings bold)

Display Info

K
Function group 

CONCENTRATION

Settings for concentration measurement. Four 

fixed and four editable concentration fields are 

stored in this function group.

K1

Select concentration 

curve to be used to 

calculate the display 

value

NaOH 0... 15 %

H2SO4 0 ... 30 %

H3PO4 0 ... 15 %

HNO3 0 ... 25 %

Tab 1 ... 4

The user tables 2 ... 4 can only be selected if 

the instrument is equipped with the remote 

measuring range switching.

K2
Select correction 

factor

1

0.5 ... 1.5

If required, select a correction factor (only 

available for the user tables).

K3
Select table to be 

edited

1

1 ... 4

When editing a curve, another curve should 

be used to calculate the current display values 

(see K1).

Selections 2 ... 4 are only available with the 

remote measuring range switching.

K4 Select table option
read

edit

This selection applies to all concentration 

curves.

K5
Enter number of 

reference triplets

4

1 ... 16
Each triplet consists of three numeric values.

K6 Select triplet

1

1 ... number of triplets in K4

assign

Any triplet can be edited.

If "assign", go to K10.

K

CONCENTRA

K1

act.curve

NaOH

K2

Conc.Fact

1

K3

editCurve

1

K4

Table

read

K5

No. Elem.

4

K6

Sel.Elem.

1
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6.4.9 Service

K7
Enter uncompensated 

conductivity

0.0 mS/cm

0.0 ... 9999 mS/cm

K8
Enter concentration 

value for K6

0.00 %

0.00 ... 99.99 %

K9
Enter temperature 

value for K6

0.0 °C

-35.0 ... 250.0 °C

K10
Enter whether or not 

the table status is ok

yes

no
Back to K.

Coding Field Selection or range

(factory settings bold)

Display Info

K7

mS/cm

conduct.

0.0

K8

%

concentr.

0.0

K9

°C

Temp.val.

0.0

K10

Status ok

yes

Coding Field Selection or range

(factory settings bold)

Display Info

S

Function group 

SERVICE
Settings for service functions.

S1 Select language

ENG = English

GER = German

FRA = French

ITA = Italian

NEL = Dutch

ESP = Spanish

This field must be configured once during 

start-up. Then you can exit S1 and continue.

S2 HOLD effect
froz. = last value

fix = fixed value

froz.: Display of last value before activation of 

hold.

fix: When hold is active, the fixed value 

entered in S3 is displayed.

S3 Enter fixed value

0

0 ... 100 %

(of current output value)

Only available if S2 = fixed value.

S4 Hold configuration

S+C = setup and calibration

CAL = calibration

Setup = setup

none = no hold

S = setup

C = calibration

S

SERVICE

S1

Language

ENG

S2

Holdeffec

froz.

S3

%

Fixed Val

0

S4

Auto HOLD

S+C
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S5 Manual hold
On

Off

S6
Enter hold dwell 

period

10 s

0 ... 999 s

S7

Enter SW upgrade 

release code of 

function extension 

MRS

0

0 ... 9999

Entering an incorrect code returns you to the 

measurement menu. The number is edited 

with the PLUS or MINUS key and confirmed 

with the ENTER key.

S8
Order number is 

displayed

The order code is not automatically changed 

to reflect an upgrade.

S9
Serial number is 

displayed

S10

Reset of instrument 

(restore default values) no

Sens = sensor data

Facty = factory settings

Facty= All data are cleared and reset to the 

factory settings!

Sens = Sensor data are cleared (temp. offset, 

air set value, cell constant, installation factor)

! Note! 

After a reset plesase change the cell constant 

in field A5 to 6.3 and the temperature sensor 

in field B1 to Pt1k.

S11
Perform instrument 

test

no

Displ = display test

Coding Field Selection or range

(factory settings bold)

Display Info

S5

Man.HOLD

off

S6

s

Cont.Time

10

S7

MRSCode

0

S8

CLD134-xx

order

S9

xxxxxxxx

SerNo

S10

S.Default

no

S11

Test

no
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6.4.10 E+H Service

6.4.11 Interfaces

Coding Field Selection or range

(factory settings bold)

Display Info

E
Function group E+H 

SERVICE
E+H service settings.

E1 Select module

Contr = controller (1)

Trans = transmitter (2)

MainB = mainboard (3)

Sens = sensor (4)

E111

E121

E131

E141

Software version is 

displayed

E111: Version of transmitter software

E121-141: Version of module firmware (if 

available)

E112

E122

E132

E142

Hardware version is 

displayed
Cannot be edited.

E113

E123

E133

E143

Serial number is 

displayed
Cannot be edited.

E145

E146

E147

E148

Enter and confirm 

serial number

E

E+H SERV

E1

Select

Contr

E111

SW-Vers.

xx.xx

E112

HW-Vers.

xx.xx

E113

xxxxxxxx

SerNo

E145

xxxxxxxx

SerNo

Coding Field Selection or range

(factory settings bold)

Display Info

I
Function group 

INTERFACE

Communication settings (HART or 

PROFIBUS transmitter versions only).

I1 Enter address

Address

HART: 0 ... 15

or

PROFIBUS: 0 ... 126

I2 Tag description

I

INTERFACE

126 I1

Address

I2

@@@@@@@@

Tag
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6.4.12 Determining the temperature coefficient

Determining the temperature coefficient by the following method is only possible for instruments 

equipped with remote parameter set switching (see "Product structure"). Standard instruments 

(basic versions) can be retrofitted with remote parameter set switching (see chapter "Accessories").

6.4.13 Remote parameter set switching (measuring range switching, 

MRS)

You can order the remote parameter set switching via binary inputs directly as an option of your 

transmitter (see "Product structure") or you can retrofit a standard transmitter with the MRS 

function extension (see the chapter "Accessories").

The remote parameter set switching function permits complete parameter sets to be entered for up 

to 4 substances.

Individual settings for each parameter set:

• Operating mode (conductivity or concentration)

• Temperature compensation

• Current output (main parameter and temperature)

• Concentration table

• Limit relay

Coding Field Selection or range

(factory settings bold)

Display Info

D

Function group 

TEMPERATURE 

COEFFICIENT

Settings for temperature coefficient. Calculator 

function: calculates the α value from the 

compensated conductivity + uncompensated 

conductivity + temperature value.

D1
Enter compensated 

conductivity

current value

0 ... 9999

Displays the current compensated 

conductivity. If necessary, change this value to 

the desired value (determined by a 

comparison measurement for example).

D2

Display of 

uncompensated 

conductivity

current value

0 ... 9999

Current value of uncompensated conductivity, 

cannot be edited.

D3
Enter current 

temperature

current value

-35.0 ... 250.0 °C

D4
Display of determined 

α value

Used in B3 for example. You must enter the 

value manually.

D

DET.ALPHA

D1

μS/cm

Cond.comp

2000

D2

μS/cm

Cond.unc.

2077

D3

°C

Meas.temp

60.0

D4

%/K

alpha val

2.20
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Assignment of binary inputs

The transmitter has 2 binary inputs. They can be defined in field M1 as follows:

Settings of the 4 parameter sets

Example: CIP cleaning

Assignment of field M1 Assignment of binary inputs

M1 = 0 MRS not active. The binary input 1 can be used for external hold.

M1 = 1
The binary input 2 can be used to switch between 2 measuring ranges (parameter 

sets). The binary input 1 can be used for external hold.

M1 = 2
The binary inputs 1 and 2 can be used to switch between 4 measuring ranges 

(parameter sets). This is the setting used in the following example.

Binary input 1 0 0 1 1

Binary input 2 0 1 0 1

Parameter set 1 2 3 4

Coding / 

software field
Medium Beer Water

Alkaline 

solution
Acid

M4 Operating mode Conductivity Conductivity Concentration Concentration

M8, M9 Current output 1 to 3 mS/cm 0.1 to 0.8 mS/cm 0.5 to 5% 0.5 to 1.5 %

M6 Temp. comp. User Tab. 1 linear - -

M5 Conc. tab. - - NaOH User Tab.

M10, M11 Limits on: 2.3 mS/cm

off: 2.5 mS/cm

on: 0.7 S/cm

off: 0.8 S/cm

on: 2 %

off: 2.1 %

on: 1.3 %

off: 1.4 %

Coding Field Selection or range

(factory settings bold)

Display Info

M Function group MRS

Settings of remote parameter set switching 

(measuring range switching).

M1 + M2: apply to measuring mode.

M3 ... M11: apply to configuration of 

parameter sets.

M1 Select binary inputs
1

0, 1, 2

0 = no MRS

1 = 2 parameter sets selectable via binary 

input 2. Binary input 1 for hold.

2 = 4 parameter sets selectable via binary 

inputs 1+2.

M2

Displays active 

parameter set or, if 

M1 = 0, select active 

parameter set

1

1 ... 4 if M1 = 0

If M1 = 0, selectable.

If M1 = 1 or 2, display depending on binary 

inputs.

M3

Select parameter set to 

be configured in 

M4 ... M8

1

1 ... 4 if M1=0

1 ... 2 if M1=1

1 ... 4 if M1=2

Selection of parameter set to be configured 

(the active parameter set is selected in M2 or 

with the binary inputs).

M

MRS

M1

Bin.Input

2

M2

Act.MR

1

M3

Edit MR

1
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! Note! 

If remote parameter set switching is selected, the parameter sets that have been entered are 

processed internally but the fields A1, B1, B3, R2, K1, O212, O213 show the values of the first 

measuring range.

M4 Select operating mode
cond = conductivity

conc = concentration

The operating mode can be individually 

defined for each parameter set.

M5 Select medium
NaOH, H2SO4, H3PO4, HNO3

Tab 1 ... 4
Only available if M4 = conc.

M6
Select temperature 

compensation

none, lin, NaCl,

Tab 1 ... 4 if M4 = cond
Only available if M4 = cond.

M7 Enter α value
2.10 %/K

0 ... 20 %/K
Can only be entered if M6 = lin.

M8
Enter measured value 

for 0/4 mA value

Cond.: 0 ... 2000 mS/cm

Conc.: Unit: A2, format: A3

M9
Enter measured value 

for 20 mA value

Cond.: 0 ... 2000 mS/cm

Conc.: Unit: A2, format: A3

M10
Enter switch-on point 

for limit

Cond.: 0 ... 2000 mS/cm

Conc.: Unit: A2, format: A3

M11
Enter switch-off point 

for limit

Cond.: 0 ... 2000 mS/cm

Conc.: Unit: A2, format: A3

The switch-off point entry selects a max 

contact (switch-off point < switch-on point) or 

a min contact (switch-off point > switch-on 

point), thereby implementing an always 

required hysteresis function. Never set the 

switch-off point and the switch-on point to 

the same value.

Coding Field Selection or range

(factory settings bold)

Display Info

M4

Oper.Mode

cond.

M5

Conc.Tab.

NaOH

M6

TempComp

lin

M7

%/K

alpha val

2.10

M8

μS/cm

0/4 mA

0

M9

mS/cm

20 mA

2000

M10

mS/cm

PV on

2000

M11

mS/cm

PV off

2000
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6.4.14 Calibration

To access the "Calibration" function group, press the CAL key.

This function group is used to calibrate the transmitter. Two different types of calibration are 

possible:

• Calibration by measurement in a calibration solution of a known conductivity.

• Calibration by entering the exact cell constant of the conductivity sensor.

! Note! 

• At first start-up of inductive sensors, an airset is absolutely required in order for the measuring 

system to be able to generate accurate measuring values.

• If the calibration procedure is aborted by pressing the PLUS and MINUS keys at the same time 

(return to C114, C126 or C136) or if the calibration is faulty, then the previous calibration data 

are reinstated. A calibration error is indicated by the “ERR” message and flashing of the sensor 

symbol on the display. 

Repeat calibration!

• The instrument is automatically switched to hold during calibration (factory setting).

Coding Field Selection or range

(factory settings bold)

Display Info

C
Function group 

CALIBRATION
Calibration settings.

C1 (1)
Compensation of 

residual coupling

Airs = Airset (1)

Cellc = cell constant (2)

InstF = installation factor (3)

When commissioning inductive sensors, an 

airset is mandatory.

The calibration of the sensor is to be 

performed in air. The sensor must be dry.

Remove sensor from the medium and dry completely.

C111
Residual coupling start 

calibration (airset)
current measured value Start calibration with CAL.

C112
Residual coupling is 

displayed (airset)
-80.0 ... 80.0 S

Residual coupling of measuring system 

(sensor and transmitter).

C113
Calibration status is 

displayed

o.k.

E xxx

If the calibration status is not o.k., the second 

display line shows an explanation of the 

error.

C

CALIBRAT

C1

Calibrat

AirS

~
~ ~

~
~

~
~
~

C111

μS/cm

AirSet

0.0

C112

μS/cm

AirSetVal

5.3

C113

Status

o.k.
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C114
Store calibration 

results?

yes

no

new

If C113 = E xxx, then only no or new.

If new, return to C.

If yes/no, return to “Measurement”.

C1 (2)
Calibration of cell 

constant

Airs = Airset (1)

Cellc = cell constant (2)

InstF = installation factor (3)

Immerse sensor in calibration solution.

! Note! 

This section decribes the calibration for temperature compensated conductivity. 

For calibration with uncompensated conductivity, set the temperature 

coefficient α to 0.

The sensor should be immersed at a 

sufficient distance from the vessel wall 

(installation factor has no influence if 

a > 15 mm / 0.59").

C121
Enter process 

temperature (MTC)

25 °C

-35.0 ... 250.0 °C
Only exists if B1 = fixed.

C122
Enter α value of 

calibration solution

2.10 %/K

0.00 ... 20.00 %/K

This value is specified in the Technical 

Information of all E+H calibration solutions. 

You can also use the printed-on table to 

calculate the value.

Set α to 0 for calibration with 

uncompensated values.

C123

Enter correct 

conductivity value of 

calibration solution

current measured value

0.0 ... 9999 mS/cm
The display is always in mS/cm.

C124
Calculated cell 

constant is displayed
0.1 ... 6.3 ... 99.99 cm-1 The calculated cell constant is displayed and 

entered in A5.

C125
Calibration status is 

displayed

o.k.

E xxx

If the calibration status is not o.k., the second 

display line shows an explanation of the 

error.

C126
Store calibration 

results?

yes

no

new

If C125 = E xxx, then only no or new.

If new, return to C.

If yes/no, return to “Measurement”.

Coding Field Selection or range

(factory settings bold)

Display Info

C114

Store

yes

C1

Calibrat

Cellc

~
~ ~

~
~

~
~
~

C121

°C

ProcTemp.

25.0

%/K

C122

alpha val

2.10

C123

mS/cm

Real. val

10.30

C124

1/cm

Cellconst

6.300

C125

Status

o.k.

C126

Store

yes
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6.5 Communication interfaces

Please refer to separate operating instructions BA212C/07/en (HART) or BA213C/07/en 

(PROFIBUS) for transmitters equipped with a communication interface.

C1 (3)

Calibration with 

sensor adaptation for 

inductive sensors

Airs = Airset (1)

Cellc = cell constant (2)

InstF = installation 

factor (3)

Sensor calibration with compensation of wall 

influence.

The distance from the sensor to the pipe wall 

and the pipe material (conductive or 

non-conductive) influence the measured 

value. The installation factor compensates 

this influence. See chapter "Installation 

conditions".The sensor is installed in the process.

C131
Enter process 

temperature (MTC)

25 °C

-35.0 ... 250.0 °C
Only exists if B1 = fixed.

C132
Enter α value of the 

calibration solution

2.10 %/K

0.00 ... 20.00 %/K

This value is specified in the Technical 

Information of all E+H calibration solutions. 

You can also use the printed-on table to 

calculate the value.

Set α to 0 for calibration with 

uncompensated values.

C133

Enter correct 

conductivity value of 

the medium

current measured value

0.0 ... 9999 mS/cm

Determine the correct conductivity value by 

a reference measurement.

C134
Calculated installation 

factor is displayed

1

0.10 ... 5.00

The distance of the sensor to the pipe wall 

and the pipe material (conductive or 

nonconductive) influence the measured 

value. The installation factor compensates 

this influence. See chapter "Installation 

conditions".

C135
Calibration status is 

displayed

o.k.

E xxx

If the calibration status is not o.k., the second 

display line shows an explanation of the 

error.

C136
Store calibration 

results?

yes

no

new

If C135 = E xxx, then only no or new.

If new, return to C.

If yes/no, return to “Measurement”.

Coding Field Selection or range

(factory settings bold)

Display Info

C1

Calibrat

InstF

C131

°C

MTC temp.

25.0

C132

%/K

alpha val

2.10

C133

mS/cm

Real val.

10.30

C134

InstFact

1

C135

Status

o.k.

C136

Store

yes
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7 Maintenance

Take all necessary measures in due time to guarantee the safety of operation and reliability of the 

entire measuring system.

Maintenance on the Smartec S CLD134 includes:

• Calibration (see chapter "Calibration")

• Cleaning of assembly and sensor

• Checking of cables and connections.

# Warning! 

• Please be aware of effects work performed on the instrument might have on the process control 

system or the process itself.

• When removing the sensor during maintenance or calibration, please consider potential hazards 

due to pressure, high temperatures and contamination.

• Disconnect the instrument from the power source before opening it up.

Work with live lines may only be performed by trained electricians!

• Switched contacts may be supplied from separate circuits. These circuits must also be 

de-energized before work on the terminals is performed.

Caution ESD!

• Electronic components are sensitive to electrostatic discharges. Personal protective measures, 

such as discharge via PE or permanent grounding using a wrist strap, are to be taken.

• For your own safety, use only original spare parts. Original parts will guarantee functionality, 

accuracy and reliability after repairs.

! Note! 

Please contact your Endress+Hauser representative if you have any questions. You can also send 

your queries to the Endress+Hauser Service Organisation via the Internet: www.endress.com

7.1 Maintenance of Smartec S CLD134

7.1.1 Dismantling Smartec S CLD134

" Caution! 

Consider potential effects on process when removing the instrument from service!

! Note! 

For item numbers see the exploded view drawing in chapter 9.5.

1. Remove the cover (item 40).

2. Remove the internal protecting cover (item 140). Release the lateral latches with a 

screwdriver.

3. Pull off the five-pole terminal block first to de-energize the instrument.

4. Then pull off the remaining terminal blocks. Now you can dismantle the instrument.

5. Loosen 4 screws to remove the complete electronics box from the steel housing.

6. The power supply module is snapped in and can be loosened and removed by slightly bending 

the electronics box walls. Start with the rear catches!

7. Pull off the ribbon cable connected (item 110); now the power supply can be removed.

8. The central module is also snapped in and easy to remove. Note! The central module may be 

fastened with an additional center screw. Remove this screw if present.
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7.1.2 Replacement of central module

! Note! 

A replacement central module LSCx-x is supplied from the factory with the instrument serial 

number of the new module. Since the serial and release numbers are linked to enable the extended 

functions and parameter set switching, an existing extension / MRS cannot be active. All the 

editable data are reset to the factory settings following central module replacement.

Proceed as described below when replacing the central module:

1. If possible, record the user settings of the instrument, e.g.:

– Calibration data

– Conductivity and temperature current assignment

– Relay function selections

– Limit settings

– Alarm settings, alarm current assignment

– Monitoring functions

– Interface parameters

2. Dismantle the instrument as described in the chapter "Dismantling Smartec S CLD134".

3. Refer to the part number of the central module to determine whether the new module has the 

same part number as the old one.

4. Assemble the instrument with the new module.

5. Start up the instrument and test its basic functions (e.g. measured value and temperature 

display, operation via keyboard).

6. Enter the instrument serial number:

– Read the instrument serial number (“ser-no.”) on the nameplate.

– Enter this number in the fields E115 (year, one-digit), E116 (month, one-digit), E117 

(sequence number, four-digit).

– Field E118 displays the complete number for verification; 

" Caution! 

The serial number can only be entered – and only once – in the case of a new module from 

the factory with a new module number! Make sure that your entry is correct before 

confirming with ENTER! 

Entry of an incorrect code will prevent the extended functions from being enabled. An 

incorrect serial number can only be corrected at the factory.

– confirm with ENTER or abort and re-enter.

7. Enter the release code in field Feld S7 (see nameplate "/Codes:").

8. Verify that the functions have been enabled:

Extension functions e.g. by accessing function group CHECK / code P, PCS function must be 

available; Measuring range switching e.g. by calling up alpha tables (function group T / 1 to 4 

must be selectable in T1).

9. Enter the default values of the cell constant (6.3 cm-1) in field A5 and of the temperature sensor 

(Pt1k) in field B1.

10. Restore the user settings of the instrument.
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7.2 Maintenance of measuring system

7.2.1 Cleaning conductivity sensors

Inductive sensors are less sensitive to soiling than conventional conductive sensors since there is no 

galvanic contact with the medium.

However, dirt may collect in the flow opening (making it narrower), which changes the cell 

constant. In this case, an inductive sensor also requires cleaning.

Recommended cleaning procedure:

• Oily and greasy coatings:

Clean with detergent (fat solvent, e.g. alcohol, acetone, poss. detergent).

# Warning! 

Protect your hands, eyes and clothes when using the cleaning agents described below!

• Limestone deposits or metal hydroxide coatings:

Loosen coatings with diluted hydrochloric acid (3 %), brush off carefully if necessary and rinse 

thoroughly with plenty of clear water.

• Coatings containing sulphide (from FGD or sewage treatment plants):

Use mixture of hydrochloric acid (3 %) and thiourea (commercially available), brush off carefully 

if necessary and rinse thoroughly with plenty of clear water.

• Coatings containing protein (food industry):

Use mixture of hydrochloric acid (0.5 %) and pepsin (commercially available), brush off carefully 

if necessary and rinse thoroughly with plenty of clear water.

7.2.2 Checking inductive conductivity sensors

The following specifications apply to the CLS54 sensor.

The sensor lines on the instrument or junction box are to be disconnected for all tests described 

here!

• Testing transmitting and receiving coils

– Ohmic resistance approx. 1 ... 3 Ω.

– Inductivity approx. 180 ... 550 mH (at 2 kHz; serial connection as equivalent circuit diagram)

Separate version: measure the white and red coaxial cables. 

Compact version: measure the white and brown coaxial cables. 

(Between the inner conductor and screen in both cases.)

• Testing the coil shunt

– A shunt between the two sensor coils is not allowed. The resistance measured should be 

>20 MΩ.

Test with ohmmeter between brown or red coaxial cable and white coaxial cable.

• Testing the temperature sensor

Use the table in chapter "Instrument check by medium simulation" to check the Pt1000 in the 

sensor.

Measure between the green and white wires in the case of the separate version and between 

green and yellow. The resistance values should be identical.

Compact version: measure between the two red wires.

• Testing the temperature sensor shunt

– Shunts between the temperature sensor and the coils are not allowed. Check with ohmmeter 

for >20 MΩ.

Measure between the temperature sensor wires (green + white + yellow or red + red) and the 

coils (red and white coaxial cables or brown and white coaxial cables).
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7.2.3 Instrument check by medium simulation
The inductive sensor cannot be simulated.

However, the overall system comprising the CLD134 and inductive sensor can be checked using 

equivalent resistances. Note the cell constant ( knominal = 6.3 cm-1 for CLS54).

For an accurate simulation, the actual cell constant (can be read in field C124) is to be used to 

calculate the display value:

Conductivity[mS/cm] = k ⋅1/(R[kΩ] ⋅ 1.21). Values for simulation with CLS54 at 25 °C / 77 °F:

Conductivity simulation:

Pull a cable through the sensor opening and then connect, e.g. to a decade resistor.

Temperature sensor simulation:

The temperature sensor of the inductive sensor is connected to terminals 11, 12 and 13 on the 

instrument (compact version and separate version).

For simulation, the temperature sensor is disconnected, and an equivalent resistance is connected 

instead. This resistance must also be connected using a three-wire arrangement, i.e. connection to 

terminals 11 and 12, with a bridge from 12 to 13.

The table shows some resistance values for temperature simulation:

Simulation resistance R Default cell constant k Conductivity display

10 Ω 6.3 cm-1 520 mS/cm

26 Ω 6.3 cm-1 200 mS/cm

100 Ω 6.3 cm-1 52 mS/cm

260 Ω 6.3 cm-1 20 mS/cm

2.6 kΩ 6.3 cm-1 2 mS/cm

26 kΩ 6.3 cm-1 200 S/cm

52 kΩ 6.3 cm-1 100 S/cm

Temperature Resistance

- 20 °C (-4 °F) 921.3 Ω

-10 °C (14 °F) 960.7 Ω

0 °C (32 °F) 1000.0 Ω

10 °C (50 °F) 1039.0 Ω

20 °C (68 °F) 1077.9 Ω

25 °C (77 °F) 1097.3 Ω

50 °C (122 °F) 1194.0 Ω

80 °C (176 °F) 1308.9 Ω

100 °C (212 °F) 1385.0 Ω

150 °C (302 °F) 1573.2 Ω

200 °C (392 °F) 1758.4 Ω
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7.2.4 Checking line extension and junction box

• Use the methods described in chapters "Checking inductive conductivity sensors" and 

"Instrument check by medium simulation" to perform a quick functional check from the 

conductivity sensor to the measuring instrument via an extension.

• Checking the extension cable type:

– The inductive sensor only works reliably with the original CLK5 cable! 

• Check junction boxes for moisture (possible influence in low conductivity range):

– Dry junction box

– Replace cover gasket

– Inspect cable glands for tightness

– Use desiccant bag

• Check junction boxes for correct line connections:

– When the prescribed original CLK5 cable is used, the cable wires (colors) are connected 1:1.

• Check junction boxes for correct outer screen connections:

– Immunity to interference is only guaranteed if the screens are connected!

• Check junction boxes for tightness of clamping screws and examine for corrosion:

– Tighten screws some time after start-up

– Replace terminals if corroded; make sure that the junction box is tight.

7.3 Service equpipment "Optoscope"

The Optoscope together with the “Scopeware” software offers the following possibilities, without 

having to remove or open the transmitter and without galvanic connection to the instrument:

• Documentation of the instrument settings in conjunction with Commuwin II

• Software update by the service technician

• Upload/download a hex dump to duplicate configurations.

The Optoscope serves as an interface between the transmitter and PC / laptop. The information 

exchange takes place via the optical interface on the transmitter and via an RS 232 interface on the 

PC / laptop (see "Accessories").
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8 Accessories

8.1 Sensors

• Indumax H CLS54

Inductive conductivity sensor with fast response time and hygienic design; 

with integrated temperature sensor.

Order according to product structure, see Technical Information TI400C/07/en.

8.2 Extension cable

Extension cable CLK5

• For inductive conductivity sensors, for extension via the VBM junction box, sold by the meter

• Order no.: 50085473

8.3 Junction box

• Junction box VBM

for extension of measuring cable connection between sensor and instrument, material cast 

aluminium, ingress protection 65;

order no.: 50003987

! Note! 

The desiccant bag must be checked and replaced at regular intervals which depend on ambient 

conditions in order to prevent inaccurate measurement due to moisture bridges in the measuring 

line.

• Desiccant bag with color indicator for VBM junction box;

order no. 50000671

a0004901-en
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8.4 Post mounting kit

• Mounting kit for installation of Smartec S CLD132/CLD134 on horizontal or vertical pipes and 

posts (max. Ø 60 mm (2.36")), material stainless steel 1.4301; 

order no.: 50062121

a0004902

Fig. 42: Mounting kit for installing CLD132/CLD134 separate version on posts or pipes (base plate belongs to the 

scope of delivery of the transmitter)

8.5 Software upgrade

• Software upgrade

Remote parameter set switching (measuring range switching, MRS) and determination of 

temperature coefficient;

order no.: 51501643

Serial number of instrument must be specified with order.

8.6 Calibration solutions

Precision solutions, traceable to SRM (standard reference material) by NIST, for qualified calibration 

of conductivity measurement systems according to ISO 9000, with temperature table

• CLY11-B

149.6 S/cm (reference temperature 25 °C / 77 °F), 500 ml / 16.9 fl.oz

Order no. 50081903

• CLY11-C

1.406 mS/cm (reference temperature 25 °C / 77 °F), 500 ml / 16.9 fl.oz

Order no. 50081904

• CLY11-D

12.64 mS/cm (reference temperature 25 °C/ 77 °F), 500 ml / 16.9 fl.oz

Order no. 50081905

• CLY11-E

107.0 mS/cm (reference temperature 25 °C / 77 °F), 500 ml / 16.9 fl.oz

Order no. 50081906

8.7 Optoscope

• Optoscope

Interface between transmitter and PC / laptop for service purposes.

The Windows software "Scopeware" required for the PC or laptop is supplied with the Optoscope. 

The Optoscope is supplied in a sturdy plastic case with all the accessories required.

Order no. 51500650
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9 Troubleshooting

9.1 Troubleshooting instructions

The transmitter continually monitors its own functions. If the instrument detects a defect, the error 

number appears on the display. This error number is displayed underneath the main value unit 

display. If several errors are detected, these can be called up with the MINUS key.

Refer to the table "System error messages" for error numbers and the appropriate corrective 

measures.

In case of malfunctions or errors without error messages, use the tables "Process-specific errors" and 

"Instrument-specific errors" to locate and eliminate the error. The "Instrument-specific errors" table 

also specifies required spare parts.

9.2 System error messages

The system error messages can be called up and selected with the MINUS key.

Error no. Display Tests and / or measures Alarm contact Error current

Factory User Factory User

E001 EEPROM memory error 1. Switch instrument off and back on.

2. Set to factory settings (S11).

3. Load hardware-compatible software (with 

Optoscope, see chapter "Service equipment 

Optoscope").

4. If problem persists, return instrument to your 

local Endress+Hauser sales agency for repair or 

replace instrument.

yes no

E002

Instrument not calibrated, calibration 

data invalid, no user data or user data 

invalid (EEPROM error), software does 

not match hardware (central module)

yes no

E003
Download error Download must not access locked functions (e.g. 

temperature table in basic version).

yes no

E007
Transmitter malfunction, software 

does not match transmitter version

yes no

E008

Sensor or sensor connection faulty Check sensor and sensor connection (see chapter 

"Instrument check by medium simulation" or call 

the E+H Service).

yes no

E010

No temperature sensor connected or 

temperature sensor short-circuited 

(temperature sensor faulty)

Check temperature sensor and connections; if 

necessary, check instrument with temperature 

simulator.

yes no

E025 Limit for air set offset exceeded Repeat air set (in air) or replace sensor. Clean and 

dry sensor before air set.

yes no

E036 Sensor calibration range exceeded Clean and recalibrate sensor; if necessary, check 

sensor and connections.

yes no

E037 Below calibration range of sensor yes no

E045 Calibration aborted Recalibrate. yes no

E049
Calibration range of installation factor 

exceeded

Check pipe diameter, clean sensor and repeat 

calibration.

yes no

E050
Below calibration range of installation 

factor

yes no

E055
Below measuring range of main 

parameter

Immerse sensor in conductive medium or perform 

air set.

yes no

E057
Measuring range of main parameter 

exceeded

Check measurement, control and connections 

(simulation see chapter "Instrument check by 

medium simulation").

yes no

E059 Below temperature measuring range yes no

E061
Temperature measuring range 

exceeded

yes no
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9.3 Process-specific errors

Use the following table to locate and correct errors.

E063 Below current output range 1 Check measured value and current output 

assignment (function group O).

yes no

E064 Current output range 1 exceeded yes no

E065 Below current output range 2 Check measured value and current output 

assignment.

yes no

E066 Current output range 2 exceeded yes no

E067

Limit contactor set value exceeded Check measured value, limit setting and metering 

devices.

Only available with R1 = alarm + limit value or limit 

value.

yes no

E077
Temperature outside α value table 

range

Check measurement and tables. yes no

E078
Temperature outside concentration 

table

yes no

E079
Conductivity outside concentration 

table

yes no

E080
Current output 1 parameter range too 

small

Spread current output. no no

E081
Current output 2 parameter range too 

small

Spread current output. no no

E100 Current simulation active no no

E101
Service function yes Switch service function off or switch instrument off 

and back on.

no no

E102 Manual mode active no no

E106 Download yes Wait for download to end. no no

E116 Download error Repeat download. no no

E150

Distance between temperature values 

in α value table too small

Enter correct values in α value table (minimum 

distance of 1 K required between temperature 

values).

no no

E152 Live Check alarm Check sensor and connection. no no

Error no. Display Tests and / or measures Alarm contact Error current

Factory User Factory User

Error Possible cause Tests and / or remedial measures Equipment, spare parts, personnel

Display deviates from 

reference measurement

Calibration faulty Calibrate instrument according to chapter 

"Calibration".

Calibration solution or sensor certificate

Sensor soiled Clean sensor. See chapter "Cleaning conductivity sensors".

Incorrect temperature measurement Check temperature value on instrument 

and reference unit.

Temperature measuring instrument, 

precision thermometer

Incorrect temperature compensation Check compensation method (none / ATC 

/ MTC) and compensation type 

(linear/substance/user table).

Please note: transmitter has separate 

calibration and operating temperature 

coefficients.

Reference instrument calibration faulty Calibrate reference instrument or use 

calibrated instrument.

Calibration solution, operating instructions 

of reference instrument

Incorrect ATC setting on reference 

instrument

Compensation method and compensation 

type must be identical on both instruments.

Operating instructions of reference 

instrument
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Implausible measured 

values in general:

– continuous measured 

value overflow

– measured value always 

000

– measured value too low

– measured value too high

– measured value frozen

– incorrect current output 

value

Short circuit / moisture in sensor Check sensor. See chapter "Checking inductive 

conductivity sensors".

Short circuit in cable or junction box Check cable and junction box. See chapter "Checking extension cable and 

junction box".

Interruption in sensor Check sensor. See chapter "Checking inductive 

conductivity sensors".

Interruption in cable or junction box Check cable and junction box. See chapter "Checking extension cable and 

junction box".

Incorrect cell constant setting Check cell constant. Sensor nameplate or certificate

Incorrect output assignment Check assignments of measured value to 

current signal.

Incorrect output function Check 0-20 / 4 -20 mA selection and curve 

shape (linear / table).

Air cushion in assembly Check assembly and installation.

Incorrect temperature measurement / 

temperature sensor defective

Check instrument with equivalent 

resistance/ check Pt1000 in sensor.

Pt1000 simulation: s. chapter "Instrument 

check by medium simulation". 

Pt1000 test: s. chapter "Checking inductive 

conductivity sensors".

Transmitter module defective Test with new module. See chapters "Instrument-specific errors" and 

"Spare parts".

Impermissible instrument operating 

state (no response to key actuation)

Switch instrument off and back on. EMC problem: check grounding and line 

routing if problem persists or call 

Endress+Hauser Service to test.

Incorrect temperature value

Incorrect sensor connection Verify connections using connection 

diagram; three-wire connection mandatory.

Connection diagramm in chapter "Electrical 

connection"

Measuring cable defective Check cable for interruption/short circuit/ 

shunt.

Ohmmeter; also see chapter "Instrument 

check by medium simulation".

Incorrect temperature sensor type Select temperature sensor type on 

instrument (field B1).

Incorrect conductivity 

measured value in process

No / incorrect temperature 

compensation

ATC: select compensation type; linear: set 

correct coefficient.

MTC: set process temperature.

Incorrect temperature measurement Check temperature value. Reference instrument, thermometer

Bubbles in medium Suppress bubble formation:

– gas bubble trap

– counterpressure (cover)

– bypass measurement

Incorrect sensor orientation Flow opening of sensor must point in 

medium flow direction.

Compact version: Remove electronics box to 

turn sensor (s. chapter "Sensor positioning").

Separate version: turn sensor in flange.

Flow rate too high (may cause bubbles) Reduce flow or choose low turbulence 

mounting position.

Interference current in medium Ground medium close to sensor; 

remove/repair interference source.

Most frequent cause of currents in medium: 

defective submerged motors

Sensor soiled or coated Clean sensor (see chapter "Cleaning 

conductivity sensors").

Heavily soiled media: use spray cleaning.

Measured value fluctuates

Measuring cable interferences Connect cable screen according to 

connection diagram.

See chapter "Electrical connection".

Signal output line interferences Check line routing, try separate line routing. Separate routing of signal output and 

measuring input lines

Interference currents in medium Eliminate source of interference or ground 

medium close to sensor.

Error Possible cause Tests and / or remedial measures Equipment, spare parts, personnel
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Limit contact does not work

Relay configured for alarm Activate limit contactor. See field R1.

Pickup delay setting too long Shorten pickup delay. See field R4.

"Hold" function active “Automatic Hold” during calibration,

“Hold” input activated;

“Hold” via keyboard active.

See fields S2 to S5.

Limit contact works 

continuously

Dropout delay setting too long Shorten dropout delay. See field R5.

Control loop interruption Check measured value, current output, 

actuators, chemical supply.

No conductivity current 

output signal

Line open or short-circuited Disconnect line and measure directly on 

instrument.

mA meter 0–20 mA

Output defective See chapter "Instrument-specific errors".

Fixed conductivity current 

output signal

Current simulation active Switch off simulation. See field O22.

Impermissible operating state of 

processor system 

Switch instrument off and back on. EMC problem: check installation, screen, 

grounding if problem persists/ call 

Endress+Hauser Service to test.

Incorrect current output 

signal

Incorrect current assignment Check current assignment: 0–20 mA or 

4–20 mA?

Field O211

Total load in current loop excessive 

(> 500 Ω.)

Disconnect output and measure directly on 

instrument.

mA meter for 0–20 mA DC

EMC (interference coupling) Disconnect both output lines and measure 

directly on instrument.

Use screened lines, ground screens on both 

sides, route line in other duct if necessary.

No temperature output 

signal

Instrument does not have 2nd current 

output

Refer to nameplate for variant; change 

LSCH-x1 module if necessary.

Module LSCH-x2,

see chapter "Spare parts".

Instrument with PROFIBUS PA PA instrument has no current output!

Extension package 

functions not available

(Live Check, current curve 

2 ... 4, alpha value curve 

2 ... 4, user conc. curve 

1 ... 4)

Extension package not enabled (enable 

with code that depends on serial 

number and is received from 

Endress+Hauser with order of 

extension package)

– When upgrading instrument with 

extension package: code received from 

Endress+Hauser ⇒ enter.

– After replacing defective LSCH/LSCP 

module: first enter instrument serial 

number (s. nameplate) manually, then 

enter code.

For a detailed description, see chapter 

"Replacement of central module".

No HART communication

No central HART module Verify by looking at nameplate:

HART = -xxxxxxHAx and -xxxxxxHBx

Upgrade to LSCH-H1 / -H2.

Current output < 4 mA

For further information see 

BA212C/07/en, “Field communication 

with HART”.

No or wrong DD (device description)

HART interface missing

Instrument not registered with HART 

server

Load too low (load > 230 Ω required)

HART receiver (e.g. FXA 191) not 

connected via load but via power supply

Incorrect device address (addr. = 0 for 

single operation, addr. > 0 for 

multi-drop operation)

Line capacitance too high

Line interferences

Several devices set to same address Set addresses correctly. Communication not possible with several 

devices set to same address.

Error Possible cause Tests and / or remedial measures Equipment, spare parts, personnel
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9.4 Instrument-specific errors

The table below will help you diagnose problems and specifies the spare parts required.

A diagnosis depending on difficulty and measuring equipment at hand is to be performed by:

• trained operator personnel

• operator’s electricians

• company responsible for system installation / operation

• E+H Service

Please refer to the chapter "Spare parts" for information on the exact designations of the spare parts 

and their installation.

No PROFIBUS® 

communication

No central PA/DP module Verify by looking at nameplate:

PA = -xxxxxxPEx and = -xxxxxxPFx

DP = -xxxxxxPPx

Upgrade to LSCP module,

see chapter "Spare parts".

Incorrect instrument software version 

(without PROFIBUS)

For further information, see 

BA213C/07/en "Field communication 

with PROFIBUS PA/DP".

Commuwin (CW) II: 

Incompatible CW II and instrument 

software versions

No or incorrect DD/DLL

Incorrect baud rate setting for segment 

coupler in DPV-1 server

Incorrect station (master) addressed or 

duplicate address

Incorrect station (slaves) address

Bus line not terminated

Line problems

(too long, cross section too small; not 

screened, screen not grounded, wires 

not twisted)

Bus voltage too low

(bus supply voltage typ. 24 V DC for 

non-Ex)

Voltage at instrument’s PA/DP connector 

must be at least 9 V.

Error Possible cause Tests and / or remedial measures Equipment, spare parts, personnel

Error Possible cause Tests and / or remedial measures Equipment, spare parts, personnel

Display dark, no LEDs 

active

No mains voltage Check if mains voltage is available. Electrician / e.g. multimeter

Wrong supply voltage / voltage too low Compare mains voltage and rating on 

nameplate.

Operator (utility company specification or 

multimeter)

Connection fault Terminal not tightened;; 

insulation clamped in terminal;

wrong terminals used.

Electrician

Fuse blown Compare mains voltage and rating on 

nameplate and replace fuse.

Electrician / correct fuse;

see drawing in chapter "Spare parts".

Power supply unit defective Replace power supply unit using correct 

variant.

On-site diagnosis by E+H Service (test 

module required)

Central module LSCH / LSCP defective Replace central module using correct 

variant.

On-site diagnosis by E+H Service (test 

module required)

Ribbon cable between central module 

and power supply unit loose or 

defective

Check ribbon cable, replace if necessary. See chapter "Spare parts".

Display dark, LED active
Central module defective 

(module: LSCH/LSCP)

Replace central module. On-site diagnosis by E+H Service (test 

module required)
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Display shows measured 

value but

– value does not change 

and / or

– instrument cannot be 

operated

Ribbon cable or transmitter module not 

properly installed

Reinsert transmitter module, use additional 

fastening screw M3 if necessary. Check if 

ribbon cable is inserted correctly.

Refer to exploded view in chapter "Spare 

parts".

Impermissible operating system state Switch instrument off and back on. Possible EMC problem: if problem persists, 

check the installation or call E+H Service to 

have it checked.

Incorrect display, missing 

dots, segments, characters 

or lines

Moisture or dirt in display frame, rubber 

not pressed on correctly or PCB 

contacts soiled

Replace central module LSC....

Emergency: Remove display frame, clean 

glass and PCB, dry well and reinstall. Do 

not touch conducting rubber with hands!

See chapter "Spare parts".

Instrument gets hot

Incorrect voltage / too high Compare mains voltage and rating on 

nameplate.

Operator, electrician

Heating from process or solar radiation Improve positioning or use separate version.

Use sun protection outdoors.

Power supply unit defective Replace power supply unit. Can only be diagnosed by E+H Service.

Incorrect measured 

conductivity and / or 

temperature value

Transmitter module defective (module: 

MKIC), please perform tests and take 

measures according to chapter "Process 

errors without messages"

Test measuring inputs:

– Simulation with resistance, see table in 

chpt. "Instrument check by medium 

simulation".

– Connect 1000 Ω resistor to terminals 

11 / 12 + 13 = display 0 °C.

Test negative: replace module (using correct 

variant).

Refer to exploded view in chapter "Spare 

parts".

Incorrect current output 

signal

Not calibrated correctly Test with built-in current simulation (field 

O221), connecting mA meter directly to 

current output.

If simulation value is incorrect: recalibration 

at factory or new LSCxx module are 

required.

If simulation value is correct: check current 

loop for load and shunts.

Load excessive

Shunt / short-circuit to frame in 

current loop

Incorrect mode of operation Check whether 0–20 mA or 4–20 mA has 

been selected.

No current output signal Current output stage defective 

(LSCH/LSCP module)

Test with built-in current simulation, 

connecting mA meter directly to current 

output.

If test fails:

Replace central module LSCH/LSCP (using 

correct variant).

Additional functions 

(extended functions or 

measuring range switching) 

missing

No or wrong release codes used If upgraded: Check whether correct serial 

number was used when ordering extension 

functions or MRS.

To be handled by E+H Sales.

Incorrect instrument serial number 

stored in LSCH/LSCP module

Check whether serial number on nameplate 

matches SNR in LSCH/ LSCP (field S 10).

Instrument serial no. in LSCH/LSCP 

module is required for the function 

extensions.

Additional (extended 

functions or measuring 

range switching) not 

available after replacement 

of LSCH/LSCP module

LSCH or LSCP replacement modules 

are supplied with the instrument serial 

no. 0000. Extensions are not released 

ex-factory.

For LSCH / LSCP with serial no. 0000, an 

instrument serial no. can be entered once 

in fields E115 to E118.

Then enter release code for extension 

package.

For a detailed description, see chapter 

"Replacement of central module".

No HART or PROFIBUS 

PA/DP interface function

Wrong central module HART: LSCH-H1 or -H2 module,

PROFIBUS PA: LSCP-PA module,

PROFIBUS DP: LSCP-DP module,

see fields E111 ... 113.

Replace central module;

operator or E+H-Service.

Wrong instrument software SW version, see field E111. SW can be changed with Optoscope.

Incorrect configuration See troubleshooting table in chapter 

"System errors without messages".

Error Possible cause Tests and / or remedial measures Equipment, spare parts, personnel
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9.5 Spare parts

Spare parts are to be ordered from your sales center responsible. Specify the order numbers listed in 

the chapter "Spare parts kits".

To be on the safe side, you should always specify the following data with your spare part orders:

• Instrument order code (order code)

• Serial number (serial no.)

• Software version where available

Refer to the nameplate for the order code and serial number.

The software version is displayed in the instrument sofware (see chapter "Instrument configuration") 

if the instrument processor system is functional.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 361 of 927



Smartec S CLD134 Troubleshooting

Endress+Hauser 73

9.5.1 Exploded view

The exploded view drawing shows all components and spare parts of Smartec S CLD134. Use the 

position numbers to find the spare parts designation and their order number in the following section.

a0005652-en

AlarmCAL
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+

Pos. 140

Pos. 20

Pos. 60/61

Pos. 80

Pos. 120 ... 122

Pos. 110

Pos. 70 ... 75

Pos. 90 / 91

Pos. 130

Pos. 100 /101

Pos. 50 ... 55

Pos. 40

Betrieb nur mit dieser Abdeckung
und Schutzleiteranschluß

Operation only with this cover
and protective earth connection

Betrieb nur mit dieser Abdeckung
und Schutzleiteranschluß

Operation only with this cover
and protective earth connection

Pos. 10

Pos. 30

S
lo

t f
or

 s
cr
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d

riv
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un
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ck
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te
ct

iv
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r

Install electronics box first,
then connect instrument
and snap on protective cover

Ribbon cable on
right plug connector
(module viewed from
front)

Fuse
M3, 15A /5*20
all variants

First corner to be
inserted into electronics
box during assembly

Corner into
which power
supply assembly
is inserted
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9.5.2 Spare part kits

Item Kit designation Name Function/content Order number

10 Housing bottom, separate Bottom assembly 51501574

20 Housing bottom, compact Bottom assembly 51501576

30 Post mounting kit 1 pair of post mounting parts 50062121

40 Housing cover Cover with accessories 51501577

50 Sensor assembly MV5, 

dairy fitting

Spare sensor 71020487

51 Sensor assembly AA5, 

aseptic fitting

Spare sensor 71020488

52 Sensor assembly CS1, 

clamp ISO 2852 2"

Spare sensor 71020489

53 Sensor assembly SMS,

SMS 2"

Spare sensor 71020490

54 Sensor assembly VA4, 

Varivent® N DN 40 to 125

Spare sensor 71020491

55 Sensor assembly BC5, 

Neumo BioControl® D50

Spare sensor 71020492

60 Elektronics box Box w. membrane, key tappets 51501584

61 Electronics box PA/DP Box with front foil, key tappets, 

protection cover

51502280

70 Central module (controller) LSCH-S1 1 current output 51502376

71 Central module (controller) LSCH-S2 2 current outputs 51502377

72 Central module (controller) LSCH-H1 1 current output + HART 51502378

73 Central module (controller) LSCH-H2 2 current outputs + HART 51502379

74 Central module (controller) LSCP-PA PROFIBUS PA / no current output! 51502380

75 Central module (controller) LSCP-DP PROFIBUS DP / no current 

output!

51502381

80 Conductivity transmitter MKIC Conductivity + temperature input 51501206

90 Power supply unit (main 

module)

LTGA 100/115/230 V AC 51501585

91 Power supply unit (main 

module)

LTGD 24 V AC + DC 51501586

100 Terminal strip kit Terminal strips 5/8/13 poles 51501587

101 Terminal strip kit PA/DP Terminal strips 5/8/13 poles 51502281

110 Ribbon cable 20-wire line with connector 51501588

121 Cable entry kit M20 Cable glands, plugs, Goretex filter 51502282

122 Cable entry kit Conduit Cable glands, plugs, Goretex filter 51502283

130 Screw and gasket kit All screws and gaskets 51501596

140 Protection cover kit Protection cover for connection 

compartment

51502382
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9.6 Return

If the transmitter has to be repaired, please return it cleaned to the sales center responsible. Please 

add a detailed failure description. If the failure diagnosis is not clear please send also the cable and 

the sensor. 

Please use the original packaging, if possible.

Please enclose the completed "Declaration of Hazardous Material and De-Ccontamination" (copy 

the second last page of these Operating Instructions) with the packaging and also the shipping 

documents.

9.7 Disposal

The device contains electronic components and must therefore be disposed of in accordance with 

regulations on the disposal of electronic waste.

Please observe local regulations.

9.8 Software history

Date Version Changes to Software Documentation: Edition

03/2006 1.12 Original software BA401C/07/en/03.06

07/2007 1.13 Change of cell constant BA401C/07/en/07.07
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10 Technical Data

10.1 Input

10.2 Output

Measured variables Conductivity

Concentration

Temperature

Measuring range Conductivity: recommended range: 

100 S/cm to 2000 mS/cm 

(uncompensated)

Concentration

– NaOH:

– HNO3:

– H2SO4:

– H3PO4:

0 to 15 %

0 to 25 %

0 to 30 %

0 to 15 %

Temperature: –35 to +250 °C (-31 to +482 °F)

Cable specification max. cable length 55 m (180.46 ft) with CLK5 cable (separate version)

Binary inputs 1 and 2 Voltage: 10 to 50 V DC

Current consumption: max. 10 mA at 50 V

Output signal Conductivity, concentration:

Temperature (optional second current 

output)

0 / 4 to 20 mA, galvanically isolated

Minimum distance for 

0 / 4 to 20 mA output signal

Conductivity measurement:

– Measured value 0 to 19.99 S/cm:

– Measured value 20 to 199.9 S/cm:

– Measured value 200 to 1999 S/cm:

– Measured value 0 to 19.99 mS/cm:

– Measured value 20 to 200 mS/cm:

– Measured value 200 to 2000 mS/cm:

2 S/cm

20 S/cm

200 S/cm

2 mS/cm

20 mS/cm

200 mS/cm

Concentration measurement: no minimum distance

Signal on alarm 2.4 mA or 22 mA error current

Load max. 500 Ω

Output range Conductivity:

Temperature:

adjustable

adjustable

Signal resolution max. 700 digits/mA

Separation voltage max. 350 VRMS / 500 V DC

Overvoltage protection acc. to EN 61000-4-5:1995

Auxiliary voltage output Output voltage: 15 V ± 0.6 V

Output current: max. 10 mA

Contact outputs Switching current with ohmic load 

(cos ϕ = 1):

max. 2 A

Switching current with inductive load 

(cos ϕ = 0.4):

max. 2 A

Switching voltage: max. 250 V AC, 30 V DC

Switching power with ohmic load 

(cos ϕ = 1):

max. 500 VA AC, 60 W DC

Switching power with inductive load 

(cos ϕ = 0.4):

max. 500 VA AC

Limit contactor Pickup / dropout delay: 0 to 2000 s

Alarm Function (switchable): steady / fleeting contact

Alarm delay: 0 to 2000 s (min)
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10.3 Power supply

10.4 Performance characteristics

10.5 Environment

Supply voltage Depending on ordered version:

100 / 115 / 230 V AC +10 / -15 %, 48 to 62 Hz

24 V AC/DC +20 / -15 %

Power consumption max. 7.5 VA

Mains fuse Fine-wire fuse, medium time lag, 250 V / 3.15 A

Measured value resolution Temperature: 0.1 °C (0.18 °F)

Measured value deviation1)

1) acc. to IEC 746 part 1, nominal operating conditions

Conductivity:

– Display:

– Conductivity signal output:

max. 0.5 % of measured value ± 4 digits

max. 0.75 % of current output range

Temperature

– Display:

– Temperature signal output:

max. 0.6 % of measuring range

max. 0.75 % of current output range

Repeatability1 Conductivity: max. 0.2 % of measured value ± 2 digits

Measuring frequency 

(oscillator)

2 kHz

Temperature compensation Range: –10 to +150 °C (14 to 302 °F)

Compensation types: – none

– linear with freely selectable temperature 

coefficient α
– one freely programmable coefficient table 

(four tables available in versions with remote 

parameter set switching)

– NaCl acc. to IEC 746-3

Minimum distance for table: 1 K

Reference temperature 25 °C (77 °F)

Temperature offset adjustable, ± 5 °C / 9 °F, for temperature display adjustment

Ambient temperature 0 to +55 °C (32 to 131 °F)

Ambient temperature limits –10 to +70 °C (14 to 158 °F) (separate version and separate transmitter)

–10 to +55 °C (14 to 131 °F) (compact version)

(see Fig. 41 "Permissible temperature ranges of Smartec S CLD134")

Storage temperature –25 to +70 °C (-13 to 158 °F)

Electromagnetic compatibility Interference emission and interference resistance acc. to EN 61326: 1997 / A1: 1998

Ingress protection IP 67

Relative humidity 10 to 95%, non-condensing

Vibration resistance acc. to 

IEC 60770-1 and IEC 61298-3

Oscillation frequency: 10 to 500 Hz

Deflection (peak value): 0.15 mm / 0.01"

Acceleration (peak value): 19.6 m/s2 (64.3 ft/s2)

Impact resistance Display window: 9 J
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10.6 Mechanical construction

10.7 Specification of CLS54 sensor

10.8 Process

Design, dimensions Separate transmitter with mounting 

plate

L x W x D: 225 x 142 x 109 mm (8.86 x 5.59 

x 4.29 ")

Compact transmitter MV5, CS1, 

AA5, SMS:

L x W x D: 225 x 142 x 109 mm (8.86 x 5.59 

x 10.04 ")

Compact transmitter VA4, BC5: L x W x D: 225 x 142 x 109 mm (8.86 x 5.59 

x 8.39 ")

Weight Separate version

Transmitter: approx. 2.5 kg (5.5 lb.)

Sensor CLS54: depending on version 0.3 to 0.5 kg 

(0.66 to 1.1 lb.)

Compact version with CLS54 

sensor:

approx. 3 kg (6.6 lb.)

Transmitter materials Housing: stainless steel 1.4301, polished

Front window: polycarbonate

Conductivity measuring range recommended range: 100 S/cm to 2000 mS/cm (uncompensated)

Measured value deviation ± (0.5 % of measured value + 10 S/cm) after calibration

(plus inaccuracy of the conductivity of the calibration solution)

Cell constant k = 6.3 cm-1

Temperature sensor Pt 1000 (class A acc. to IEC 60751)

Temperature measuring range -10 to +150 °C (+14 to +302 °F)

Temperature response time t90 ≤ 26 s

Materials in contact with medium Virgin PEEK

Materials not in contact with medium PPS-GF40, stainless steel 1.4404 (AISI 316L), screws: 1.4301 (AISI 304),

FKM, EPDM (seal), PVDF (cable gland - separate version only),

TPE (cable - separate version only)

Surface roughness Ra ≤ 0.8 m (smooth, injection-molded PEEK surface) for the surfaces in 

contact with medium

Process temperature CLS54 sensor with separate version: -10 to 125 °C (14 to 257 °F) 

at 70 °C (158 °F) ambient temperature

Compact version: -10 to 55 °C (14 to 131 °F) 

at 55 °C  (131 °F) ambient temperature

-10 to 125 °C (14 to 257 °F) 

at 35 °C  (95 °F) ambient temperature

Sterilisation CLS54 sensor with separate version: max. 150 °C (302 °F) at 70 °C (158 °F) 

ambient temperature, 5 bar (72.5 psi), 

max. 60 min

Compact version: max. 150 °C (302 °F) at 35 °C (95 °F) ambient 

temperature, 5 bar (72.5 psi), max. 60 min

Process pressure max. 12 bar (174 psi) up to 90 °C (194 °F)

8 bar (116 psi) at 125 °C (257 °F)

0 to 5 bar ( 0 to 72.5 psi) when in CRN-applicable areas (tested with 50 bar (725 psi))

underpressure down to 0.1 bar (1.45 psi) absolute

Ingress protection CLS54 

sensor

IP 68 / NEMA 6P ( 1m water column, 50 °C, 168 h)
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10.9 Chemical durability of CLS54 sensor

No responsibility is taken for the correctness of this information.

Permissible temperature ranges of Smartec S CLD134

a0005499-en

Fig. 43: Permissible temperature ranges of Smartec S CLD134

A CLS54 sensor with separate version

B Compact version

C Short term for sterilization (<60 min)

Pressure-temperature load curve of CLS54 sensor

a0008379

Fig. 44: Pressure / temperature load curve

A short-time sterilization (max. 60 min)

B MAWP (maximum allowable working pressure) according to ASME-BPVC Sec. VIII, Div 1, UG101 for CRN 

registration

Medium Concentration PEEK

Caustic soda NaOH 0 to 15 % 20 to 90 °C (68 to 194 °F)

Nitric acid HNO3 0 to 25 % 20 to 90 °C (68 to 194 °F)

Phosphoric acid H3PO4 0 to 15 % 20 to 80 °C (68 to 176 °F)

Sulphuric acid H2SO4 0 to 30 % 20 °C (68 °F)

Peracetic acid H3C-CO-OOH 0.2 % 20 °C (68 °F)
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11 Appendix

Operating matrix

a0005699-en

C1 (3)

C1 (2)

C1 (1)

C112 C113C111

C132C131

A A1 A4A3A2

B
B1 B3 B4

C121

F F1 F2 F3 F4 F5

O O1 O211 O212 O213

P

C114

C134

C124

A5

B5

C

Function group

CALIBRATION

Calibration

InstF
= installation factor

Cellc
= cell constant

Airs = Airset

Entry of
calibration temperature
(if B1 = fixed)

–35.0 ... +250.0 C
25.0 C°

°

Entry of a value of
calibration solution

0.00 ... 20.00 %/K
2.10 %/K

Entry of correct
conductivity value of
calibration solution

0.0 μS/cm ... 9999 mS/cm
current meas. value C133

Entry of
calibration temperature
(if B1 = fixed)

–10.0 ... +150.0 C
25.0 C
.

°
°

Entry of a value of
calibration solution

0.00 ... 20.00 %/K
2.10 %/K
.

C122

Entry of correct
conductivity value of
calibration solution

0.0 mS/cm ... 9999 mS/cm
current meas. value
.

C123

Residual coupling
Start calibration

current meas. value

Display of
residual coupling value

-80.0 ... 80.0 μS

Display of
calibration status

o.k.;
E---

.

Display of calculated
installation factor

0.10 ... 5.0
1.0

Display of calculated
cell constant

0.1 ... 9.99 cm
-1

Store
calibration results

; no; newyes

E
d

it
m

o
d

e
:

C
o

d
e

2
2

R
e

a
d

m
o

d
e

:
a

n
y

co
d

e

MEAS. VALUE DISPLAY

Conductivity
and
temperature (°C)

Display of
conductivity and
temperature (°F)

Display of
conductivity

Display of
conductivity (uncompensated)
concentration

Display of current
parameter set
(Remote parameter set
switching only)

Error display
(up to 10 errors)
Err ---

E
d

it
m

o
d

e
:

C
o

d
e

2
2

R
e

a
d

m
o

d
e

:
a

n
y

co
d

e

Function group

SETUP 1
Selection of operating mode

conc = concentration
cond = conductivity

Selection of display
unit

; mg/l; %; TDS; noneppm

Selection of display format
(if A1 = conc)

X.xxx; ; XXX.x; XXXXXX.xx

Selection of display
unit

; μS/cm; mS/cm; S/cm;
μS/m; mS/m; S/m
auto

Function group

SETUP 2
Selection of
temperature measurement

Pt100
Pt1k (= Pt 1000)
NTC30 (= NTC 30 kW)
fixed

Selection of temperature
compensation type
none

NaCI = common salt
Tab = table 1 ... 4
(>1 with software option
only)

lin = linear
.

B2

Entry of a value
(if B2 = linear)

0.00 ... 20.00 %/K
2.10 %/K

Entry of correct
process temperature
(if B1 = fixed)

25.0 °C
–35.0 °C ... +250.0 °C

Entry of cell constant

0.1 ... ... 99.99 cm6.3
-1

Temperature sensor
offset
(not if B1 = fixed)

–35.0 ... +250.0
Entry of actual temp.

°C

Function group

OUTPUT
Selection of
current output

; Out 2Out 1

Selection of characteristic

sim = simulation

lin = linear

O2 (2)

O2 (1)

Entry of
simulation value

0 ... 22.00 mA
current value

O221

Selection of
current range

; 0-20 mA4-20 mA

Entry of
0/4 mA value

entire meas. range
0 μS/cm; 0 %; 0 °C

Entry of
20 mA value

entire meas. range

2000 mS/cm; 99.99 %;
150.0 °C

Function group

ALARM
Selection of
contact type

= steady contact
Fleet = fleeting contact
Stead

Selection of
unit for
alarm delay

; mins

Entry of
alarm delay

... 2000 s (min)
(depending on F2)
0s

Determination of
error current

2.4 mA
22 mA

Selection of
error number

1 ... 255
1

Function group

CHECK
(with software option
only)

PCS alarm setting
(live check)

/ 1h / 2h / 4hoff
P1

Monitoring limit
0.3 % of mean value
over time entered
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a0005700-en

C136C135

A6 A7

B6

C126C125

F6 F7

Display of

calibration status

o.k.;

E---

Store

calibration results

; no; newyes

Display of

calibration status

o.k.;

E---

Store

calibration results

; no; newyes

Entry of installation factor

01 ... ... 5.001.00

Entry of

measured value damping

(no damping)

1 ... 60

1

Display of

temperature difference

(not if B1 = fixed)

0.0 °C
–5.0 ... 5.0 °C

Field for entry of

user setting

Set alarm contact to be

effective

; noyes

Set error current

to be effective

; yesno
F8

Select "next error"

or return to menu

¬R

next = next error
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a0005701-en

R R1 R2 R3 R4 R5

T2T1 T4T T3

K K1 K3 K4 K5

S

D

M

S1

D1

M1

E111 E112 E113

E121 E122 E123

E131 E132 E133

E141 E144E142 E143

D3

M3

S2

D2

M2

S5

D4

M4 M5

I I1

E1(4)

E1(3)

E1(2)

E1(1)

I2

Function group

RELAY
(with software option only)

Function group

ALPHA TABLE

Function group

CONCENTRATION

Function group

SERVICE

Selection of

function

;

Limit;

Alarm+limit

Alarm

Selection of

tables

1 ... 4

(>1 with software option

only)

1

Selection of active

concentration table

; H SO ;

H PO ; HNO

User ... 4

NaOH

1

2 4

3 4 3

Selection of

language

; GER

ITA; FRA

ESP; NEL

ENG

Selection of contact

switch-on point

entire meas. range

2000 mS/cm; 99.99 %

Selection of

table option

edit

read

Multiplication factor

for concentration value

of a user table

(with user tables only)

0.5 ... 1.5

1

K2

Selection of

HOLD effect

fixed = fixed value

froz = last value

Selection of contact

switch-off point

entire meas. range

2000 mS/cm; 99.99 %

Entry of number

of value pairs in table

1 ... 10

1

Selection of

tables

1 ... 4

(>1 with software

option only)

1

Entry of

fixed value

(only if S2 = fixed)

0 ... 100 %

of 20 or 16 mA

0

S3

Pickup delay

setting

0 ... 2000 s

0 s

Selection of

table value pair

1 ... number of T3

assign

1

Selection of

table option

edit

read

HOLD configuration

none = no HOLD

Setup = during setup

CAL = dur. calibration

S+C = during setup
and calibration

S4

Dropout delay

setting

0 ... 2000 s

0 s

Entry of

temperature value

(x value)

–35.0 ... 250.0 °C

0.0 °C

T5

Entry of number of

value pairs in table

1 ... 16

4

Manual HOLD

on

off

Function group

E+H SERVICE

E

Module selection

Sens = sensor

MainB =

Mainboard

Trans =

Transmitter

Contr = Controller

Software

version

SW version

Hardware

version

HW version

Display of

serial number
Entry of

serial number

yes

no

Software

version

SW version

Hardware

version

HW version

Display of

serial number

Software

version

SW version

Hardware

version

HW version

Display of

serial number

Software

version

SW version

Hardware

version

HW version

Display of

serial number

Function group

INTERFACE

Entry of address

HART: ... 15

PROFIBUS: 1 ...

0
126

Tag description

@@@@@@@@

Function group

DETERMIN. OF

TEMPERATURE

COEFFICIENT(with

software option only)

Entry of

compensated

conductivity

0 ... 9999

current value

Display of

uncompensated

conductivity

0 ... 9999

current value

Entry of

current temperature

–35 ... +250 °C

current value

Display of

determined Alpha value

2.10 %/K

Function group

REMOTE

PARAMETER SET

SWITCHING

(MRS)

Selection of binary

inputs for MRS

0 ... 2

2

Display of current

parameter set

1 ... 4 if M1=0

1

Selection of

parameter set

1 ... 4 if M1=0

1 ... 2 if M1=1

1

Selection of oper. mode

conc = concentration

cond = conductivity

Selection of medium

; H SO ;

H PO ; HNO ;

User 1 ... 4

(if M4=conc)

NaOH
2 4

3 4 3
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a0005702-en

R6 R7

T7

K6 K7 K8 K9 K10

M6

E145 E146 E147 E148

M8M7 M9 M10 M11

S6 S7 S9S8 S10 S11

Selection of

simulation

(only if R1 = limit)

manual

auto

Switch simulation

on or off

(only if R6 = manual)

on

off

Entry of

temperature coefficient a

(y value)

0.00 ... 20.00 %/K

2.10 %/K

T6

Output

table status o.k.

; noyes

Selection of

table value pair

1 ... number from K5

1

Entry of

uncompensated

conductivity value

0.0 ... 9999 mS/cm

0.0 μS/cm

Entry of associated

concentration value

0 ... 99.99 %

0.00 %

Entry of associated

temperature value

0.0 °C
–35.0 ... +250.0 °C

Output

table status o.k.

; noyes

Entry of

HOLD dwell period

0 ... 999 s

10

Entry of

release code for

SW upgrade MRS

0000 ... 9999

0000

Display of

order number

Display of

serial number

Instrument reset

Sens = sensor data;

Facty = factory settings

no;

Start

instrument test

;

Display

no

Entry of

serial number

1st digit

0 ... 9

0

Entry of

serial number

2nd digit

1 ... 9, A, B, C

1

Entry of

serial number

3rd - 6th digit

1 ... FFF

1

Confirm

serial number

no

yes

Selection of

temperature compensation

none; ; NaCl;

Tab 1 ... 4

if M4=cond

lin

Entry of

alpha value

0 ... 20 %/K

if M6=lin

2.1

Entry of measured value

for 0/4 mA value

cond.: 0 ... 2000 mS/cm

conc.: 0 ... 99.99 %

Unit: A2

Format: A3

Entry of measured value

for 20 mA value

cond.: 0 ... 2000 mS/cm

conc.: 0 ... 99.99 %

Unit: A2

Format: A3

Entry of limit

switch-on point

cond.: 0 ... 2000 mS/cm

conc.: 0 ... 99.99 %

Unit: A2

Format: A3

Entry of limit

switch-off point

cond.: 0 ... 2000 mS/cm

conc.: 0 ... 99.99 %

Unit: A2

Format: A3
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Index

A
Access codes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31

Accessories. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64

Alarm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42

Alarm contact. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26

Anschlussraumaufkleber . . . . . . . . . . . . . . . . . . . . . . . . . .  25

C
Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64

Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56

Calibration solutions. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65

Check

Conductivity sensors . . . . . . . . . . . . . . . . . . . . . . . . . .  61

Electrical connection. . . . . . . . . . . . . . . . . . . . . . . . . .  27

Function. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33

Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21

Instrument . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62

Line extension and junction box . . . . . . . . . . . . . . . . .  63

Cleaning  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61

CLS54 sensor data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78

Commissioning  . . . . . . . . . . . . . . . . . . . . . . . .  5, 33–34, 58

Communication interfaces  . . . . . . . . . . . . . . . . . . . . .  52, 58

Concentration measurement. . . . . . . . . . . . . . . . . . . . . . .  47

Configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38

Connection diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24

D
Declaration of conformity . . . . . . . . . . . . . . . . . . . . . . . . .  10

Dismantling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59

Display. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28

Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75

E
E+H Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52

Electrical connection  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22

Binary inputs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24

Electrical icons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6

Environment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77

Errors

Instrument specific . . . . . . . . . . . . . . . . . . . . . . . . . . .  70

Process specific . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67

System error messages  . . . . . . . . . . . . . . . . . . . . . . . .  66

Exploded view . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73

Extension cable  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64

F
Factory settings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34

H
Hold function. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32, 50

I
Icons

Electrical. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6

Immunity to interference  . . . . . . . . . . . . . . . . . . . . . . . . . .  5

Incoming acceptance  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12

Input  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76

Installation . . . . . . . . . . . . . . . . . . . . . . . . .  5, 11–12, 19, 21

Compact version . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21

Separate version  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19

Installation conditions. . . . . . . . . . . . . . . . . . . . . . . . . . . .  12

Compact version . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17

Separate version  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14

Installation instructions . . . . . . . . . . . . . . . . . . . . . . . . . . .  19

Instrument-specific errors . . . . . . . . . . . . . . . . . . . . . . . . .  70

Interfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52

J
Junction box. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64

K
Key assignment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29

L
Local operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31

M
Maintenance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59

Measuring system . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61

Smartec S CLD134 . . . . . . . . . . . . . . . . . . . . . . . . . . .  59

Measuring system. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11

Mechanical construction. . . . . . . . . . . . . . . . . . . . . . . . . .  78

Menu structure. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32

Monitoring functions

Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43

MRS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53

N
Nameplate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7

O
Operating elements. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29

Operating matrix  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80

Operating modes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31

Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5, 28–29, 31

Operational safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5

Optoscope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63, 65

Order . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8

Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41, 76
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P
PCS alarm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43

Performance characteristics . . . . . . . . . . . . . . . . . . . . . . . .  77

Post mounting. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20

Post mounting kit  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65

Post-connection check  . . . . . . . . . . . . . . . . . . . . . . . . . . .  27

Power supply  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77

Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78

Process connections  . . . . . . . . . . . . . . . . . . . . . . . . . .  15, 17

Process-specific errors . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67

Product structure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8

Q
Quick setup. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35

R
Relay configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44

Remote measuring range switching . . . . . . . . . . . . . . . . . .  53

Replacement of central module . . . . . . . . . . . . . . . . . . . . .  60

Return  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5, 75

S
Scope of delivery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9

Sensors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64

Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50

Setup 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38

Setup 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39

Software history  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75

Software upgrade  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65

Spare parts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72

Kits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  74

Start-up. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33

Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12

Symbols

Electrical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6

Safety  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6

System error messages. . . . . . . . . . . . . . . . . . . . . . . . . . . .  66

T
Technical data. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76–78

Temperature coefficient. . . . . . . . . . . . . . . . . . . . . . . . . . .  53

Temperature compensation . . . . . . . . . . . . . . . . . . . . . . . .  46

Linear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39

NaCl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39

With table . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39

Transport  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12

Troubleshooting  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66

U
Use

Designated  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5

W
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Because of legal regulations and for the safety of our employees and operating equipment, we need the "Declaration of Hazardous Material
and De-Contamination", with your signature, before your order can be handled. Please make absolutely sure to attach it to the outside of the
packaging.
Aufgrund der gesetzlichen Vorschriften und zum Schutz unserer Mitarbeiter und Betriebseinrichtungen, benötigen wir die unterschriebene
"Erklärung zur Kontamination und Reinigung", bevor Ihr Auftrag bearbeitet werden kann. Bringen Sie diese unbedingt außen an der
Verpackung an.

Serial number

Seriennummer ________________________
Type of instrument / sensor

Geräte-/Sensortyp ____________________________________________

Process data/Prozessdaten Temperature _____ [°F] [°C]

Conductivity / ________

_____

Leitfähigkeit

/

[μS/cm]

Temperatur Pressure _____ [psi] [ Pa ]

Viscosity _____ [cp] [mm /s]

_____

_____

/

/

Druck

Viskosität
2

corrosive
ätzend

harmless
unbedenklich

other *
sonstiges*

toxic
giftig

Process
medium

Identification
CAS No.

flammable
entzündlich

harmful/
irritant

gesundheits-
schädlich/

reizend

Medium /concentration
Medium /Konzentration

Returned part
cleaned with

Medium for
process cleaning

Medium and warnings

Warnhinweise zum Medium

* explosive; oxidising; dangerous for the environment; biological risk; radioactive
* explosiv; brandfördernd; umweltgefährlich; biogefährlich; radioaktiv

Please tick should one of the above be applicable, include safety data sheet and, if necessary, special handling instructions.
Zutreffendes ankreuzen; trifft einer der Warnhinweise zu, Sicherheitsdatenblatt und ggf. spezielle Handhabungsvorschriften beilegen.

Description of failure / Fehlerbeschreibung __________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

“We hereby certify that this declaration is filled out truthfully and completely to the best of our knowledge.We further certify that the returned
parts have been carefully cleaned. To the best of our knowledge they are free of any residues in dangerous quantities.”
“Wir bestätigen
w

bestätigen, die vorliegende Erklärung nach unserem besten Wissen wahrheitsgetreu und vollständig ausgefüllt zu haben. Wir
eiter, dass die zurückgesandten Teile sorgfältig gereinigt wurden und nach unserem besten Wissen frei von Rückständen in gefahrbringen-

der Menge sind.”

(place, date / Ort, Datum)

Company data /Angaben zum Absender

Company / ________________________________

_________________________________________________

Address /

_________________________________________________

_________________________________________________

Firma ___

Adresse

Phone number of contact person /

____________________________________________

Fax / E-Mail ____________________________________________

Your order No. / ____________________________

Telefon-Nr. Ansprechpartner:

Ihre Auftragsnr.

Medium zur
Endreinigung

Medium zur
Prozessreinigung

Medium im
Prozess

Used as SIL device in a Safety Instrumented System / Einsatz als SIL Gerät in Schutzeinrichtungen

RA No.

Erklärung zur Kontamination und Reinigung
Declaration of Hazardous Material and De-Contamination

Please reference the Return Authorization Number (RA#), obtained from Endress+Hauser, on all paperwork and mark the RA#
clearly on the outside of the box. If this procedure is not followed, it may result in the refusal of the package at our facility.

Bitte geben Sie die von E+H mitgeteilte Rücklieferungsnummer (RA#) auf allen Lieferpapieren an und vermerken Sie diese
auch außen auf der Verpackung. Nichtbeachtung dieser Anweisung führt zur Ablehnung ihrer Lieferung.

Name, dept./Abt. (please print / )bitte Druckschrift Signature / Unterschrift
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Short Instructions

F

0

0

0…10 V
Ri > 5 kΩ

+

–

1.  Basic settings

0 V

a) b)

0 %

2.  Calibration with an
empty vessel

10 V

100 %

display falls
display rises

display
rises

3.  Calibration with a full vessel

Short Instructions Silometer FMC 420
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1 Notes on Safety

1.1 Special notes on safety

Approved usage The Silometer FMC 420 is designed for continuous level measurement in liquids and
is to be installed in non-explosion hazardous areas.
See Technical Data for limit values.

Installation,
commissioning,
operation

The device has been designed to operate safely in accordance with current technical,
safety and EU standards. If installed incorrectly or used for applications for which it is
not intended, however, it is possible that application-related dangers may arise, e.g.
product overflow or explosion in an ignition-hazardous atmosphere.
For this reason, the instrument must be installed, connected, operated and
maintained by personnel that are authorised by the user of the facility and who are
suitably qualified. The manual must have been read and understood, and the
instructions followed. Modifications and repairs to the device are permissible only
when they are expressly approved in the manual.

1 Notes on Safety Silometer FMC 420
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1.2 General notes on safety

In order to highlight safety-relevant or alternative operating procedures in the manual,
the following conventions have been used, each indicated by a corresponding icon in
the margin.

Symbol Meaning

Safety conventionsNote!
A note highlights actions or procedures which, if not performed correctly,
may indirectly affect operation or may lead to an instrument response which is not planned.

Caution!
Caution highlights actions or procedures which, if not performed correctly,
may lead to personal injury or incorrect function of the instrument.

Warning!
A warning highlights actions or procedures which, if not performed correctly,
will lead to personal injury, a safety hazard or destruction of the instrument.

Direct voltage
A terminal to which or from which a direct current or voltage may be applied or supplied.

Electrical symbols

Alternating voltage
A terminal to which or from which an alternating (sine-wave) current or voltage
may be applied or supplied.

Grounded terminal (functioning ground terminal)
A grounded terminal, which as far as the operator is concerned,
is already grounded by means of an earth grounding system.

Protective grounding
A terminal which must be connected to earth ground prior to making any other connection
to the equipment.

Equipotential connection
A connection must be made to the plant grounding system which may be of type
e.g. equipotential line or neutral star according to national or company practice.

Note!

Caution!

Warning!

Silometer FMC 420 1 Notes on Safety
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2 Application

The Silometer FMC 420 is used for continuous level measurement in liquid tanks.

The complete programme of capacitance and hydrostatic probes (pressure sensors)
enables measurement to be carried out:
• in aggressive media
• at high pressures and in vacuum
• at high and low temperatures
• in high and low viscous liquids
• in media tending to form build-up

etc.

2.1 The Measuring System

Components of the measuring system:
• Transmitter: Silometer FMC 420
• Sensor:

– capacitive probe with electronic insert (transmitter) EC 11 Z or EC 72 Z
or

– hydrostatic probe (pressure sensor) Deltapilot S with transmitter
FEB 11 or FEB 11 P

2.2 Function

The Silometer FMC 420 supplies the sensor with its integrated transmitter with direct
current and receives from it a level-proportional signal of approx. 0…4 mA.
The standardised signals 0…10 V and 0…20 mA (or 4…20 mA) are available at the
Silometer output for remote display of the level.

A green LED indicates stand-by.

➀

0/4…20 mA
0…10 V

Silometer
FMC 420

Level

or

capacitive probe
with EC 11 Z or EC 72 ZBA

17
9Y

01

hydrostatic probe
Deltapilot S with FEB 11 or FEB 11 P

Fig. 1
The measurement system

➀ Level-proportional
analogue output signal
for current and voltage

2 Application Silometer FMC 420
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3 Mounting

Silometer FMC 420• Compare the product designation on the nameplate of your instrument with that of
the product structure (see below) to ensure that the correct instrument is being
mounted.

• Install the Silometer in a control cabinet or in a protective housing (accessory).
• Observe the permissible ambient temperature (see technical data) and the minimum

distance between instruments (Fig. 2)

ProbesNote the mounting recommendations in the Technical Information brochures for the
probes.

113

min. 25 mm

111

75
37

,5
2

➀

➁

DIN
top-hat rail

removable
terminal block
for mains
connection

mount
here

B
A1

79
Y0

2

pull out eye
for
unlocking

snap in
here

removable terminal block
for signal cables

Fig. 2
left:
Dimensions in mm
of the Silometer
in Minipac version
Housing width: 50 mm
➀ Mounting on a DIN top-hat rail

35 x 7.5 or 35 x 15
➁ Observe minimum interval to

the next row of instruments
above and below.

right:
Silometer FMC 420
Mounting, removal

100 mm = 3.94 in

FMC 420 Silometer

Certificates, Approvals
R Standard (not certified)
C CSA version

Version
0 Minipac housing, 50 mm, with terminal strip
9 Other

Power Supply
J AC 240 V, 50/60 Hz
A AC 220…230 V, 50/60 Hz
F AC 115 V, 50/60 Hz
B AC 110 V, 50/60 Hz
D AC 24 V, 50/60 Hz
Y Other

Analogue Outputs
1 0/4…20 mA, 0…10 V
9 Other

FMC 420 - Product designation Product structure

Silometer FMC 420 3 Mounting
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4 Electrical Connection

The Silometer may only be connected by trained personnel.

Connect the probe with
the electronic insert

Use screened three-core cable, cable resistance max. 25 Ω.

Note!
For general installation instructions with strong interference sources,
see Technical Information TI 241F/00/en.

If grounding the cable screening at both ends is not possible then ground the
screening preferably at the probe housing (vessel potential).

After connecting, screw down the cover of the probe securely and seal the cable
entry tightly.

Connecting the signal
outputs

You may connect as many peripheral instruments as required to the 0…10 V voltage
output, such as voltmeters, plotters, limit signal switches, etc. in parallel provided the
total load resistance is larger than 5 kΩ.
The voltage output is resistant to short-circuiting.
You may connect as many peripheral instruments as required in series to the
0…20 mA or 4…20 mA current output, such as ammeters, plotters, controllers, etc.
provided the total load resistance is smaller than 500 Ω.

Note!
The current and voltage outputs are galvanically connected, i.e. only one of the two
outputs may be grounded (current or voltage output).

The signal outputs are galvanically isolated from the vessel by a capacitor and are
potential-free. They are also galvanically isolated from the power supply.

Changing the power
supply

Ensure that the power voltage agrees with that stated on the nameplate on top the
housing and check the power voltage at the mounting point.
The power voltage in the instrument can be altered as required depending on the
version delivered.

➀ Remove the terminal blocks (Points a and b)
➁ Open the front panel (Points c and d)
➂ Remove the instrument from the housing: hold by the lower and upper black plastic

part and pull forward with sufficient force.

Note!

Note!

➁
➂

➀

c
d

a

b

open the front panel

B
A1

79
Y0

3

loosen terminal
blocks

remove instrument
body from the housing

screwdriver

Fig. 3
Opening the instrument

4 Electrical Connection Silometer FMC 420
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➃ Resolder jumper for power supply

• Assemble the instrument
• Change the power supply specifications on the nameplate

Connect the power
supply

Ensure a mains switch and fine-wire fuse are connected near to the instrument.
Recommended fine-wire fuse: Voltage Fuse

24 V… 48 V 500 mA, slow-blow
110 V…240 V 100 mA, slow-blow

AB
D

E
G CF

FMC
420

922 909a

➃

BA
17

9Y
04

Fig. 4
Changing the power voltage
by soldering a jumper onto the
circuit board.
Versions ("Power supply")
see Product Structure on Page 7.
Versions J, A, F, B
can be set to an AC voltage
between 110 V and 240 V,
Version D to an AC voltage
between 24 V and 48 V.

Silometer
FMC 420

21
L1  N

L1  N  PE   U~

3 4 5

7

6

89101113
+ –   + –   +

12

0…10 V    +      Signal
0/4…20 mA

Outputs Input

Power supplyBA
17

9Y
05

Fig. 5
Electrical connection
FMC 420

Changing the
power supply
Jumper

Ver. Voltage Jumper

J 240 V~

+15%
–10%

A – G

230 V~ A – F

A 220 V~ A – E

127 V~ A – D

F 115 V~ A – C

B 110 V~ A – B

48 V~
+15%
–10%

A – E

42 V~ A – D

D 24 V~ A – B

Silometer FMC 420 4 Electrical Connection
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2

7

2 2

8

11

7

1

7

3

8

3

9

3

9

4

9

4

8

455 66

S         + S         + S   – +

FMC 420 FMC 420 FMC 420

Capacitive probe
with EC 11 Z

Capacitive probe
with EC 72 Z

Hydrostatic probe
Deltapilot S with
FEB 11 or FEB 11 P

BA
17

9Y
06Fig. 6

Connecting probes
to the Silometer
(input)

4 Electrical Connection Silometer FMC 420
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5 Calibration

5.1 Preparing for calibration

Switch on the power supply to the Silometer.

Note!
Turn off any regulation and control devices until the Silometer is calibrated in order to
avoid unchecked processes.

The calibration elements (see Fig. 7) are easily accessible by opening the front
panel.

Selecting the output
current

Check whether the switch for the output current is in the right position (Fig. 7).

Switch closed: 0…20 mA
Switch open: 4…20 mA

Adjustable measuring
ranges

The test current is adjusted which the Silometer FMC 420 receives from a transmitter
built into a capacitive or hydrostatic probe.
With capacitive probes a test current of 1 μA is equivalent to approx. 1 pF probe
capacitance.
With hydrostatic probes a test current of 1.5 mA is equivalent to approx. the nominal
pressure (max. measuring range).

The zero point can be set with an input current between 40 μA and 360 μA.
The measuring range can be set for full calibration with a change in current between
20 μA and approx. 4 mA.

Zero point and measuring range calibration have no effect on one another.

Connecting an
instrument

For calibration connect an accurate voltmeter with a range 0…10 V, Ri > 5 kΩ to the
solder pins behind the front panel.

Caution!
Calibrate the instrument first with an empty and then with a full vessel or if this is not
possible, with a partially filled vessel.

Note!

Caution!

13 12 11 10 9 8 7

321 4 5 6

➁
➀

1
2

3
4

5
6

screwdriver

Adjustment elementsOpening the front panel

switch block
for full calibration

hook switch
for selecting
the output current*

switch
for empty
calibration

green LED
for
stand-by

adjuster for full
calibration (fine)

adjuster for empty
calibration (fine)

connection
for display unit
0…10 V

* hook switch closed * hook switch open

output current 0…20 mA output current 4…20 mAB
A1

79
Y0

7

Fig. 7
Adjusting elements

Silometer FMC 420 5 Calibration
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Basic settings • Turn both (fine) adjusters for empty and full calibration anticlockwise to the left stop.
• On the upper switch block, switch the three lower switches to the right and the three

upper switches to the left (mid amplification)
• Turn the lower switch to "F".

5.2 Calibration with an empty vessel (0%)

a) Turn the lower switch by steps anticlockwise until the display is below 0.
b) Turn the (fine) adjuster for empty calibration clockwise until the display is exactly at 0.

• In level measurement with capacitance probes, you can raise the amplification to
check the settings by switching the three upper switches on the upper switch block
to the right. If necessary, make a minor correction of the zero point with the (fine)
adjuster.

• Until the vessel is filled and full adjustment carried out, you can set the measuring
range (amplification) as required:
– Switch all switches on the upper switch block to the right (maximum amplification,

display exceeds 100% on filling)
– Switch all switches on the upper switch block to the left (smallest amplification,

only slight change on the display on filling)
– Set in the middle according to experience met in practice

F

0

0

0…10 V
R > 5 ki Ω

+

–

BA
17

9Y
08

Fig. 8
Basic settings

a) b)

– +

b) V

10

a)

0

Fig. 9
Calibration with an empty vessel
(zero point calibration) BA

17
9Y

09

5 Calibration Silometer FMC 420
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5.3 Calibration with a full vessel

• Fill the vessel as much as possible and measure the level accurately.
• By means of the switches on the upper switch block for full adjustment and the (fine)

adjuster for full calibration move the display to the reading corresponding to the level,
e.g.: 100% full: 10 V

85% full: 8.5 V

If, starting from the top, you switch the switches one after the other to the left,
the display will fall.
If, starting from the bottom, you switch the switches one after another to the right,
the display will rise.
Intermediate values can be set with the (fine) adjuster for full adjustment.

– +

V

100

display falls

display
rises

display rises

BA
17

9Y
10

Fig. 10
Calibration with a full vessel
(span calibration)

Silometer FMC 420 5 Calibration
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6 Technical Data

Construction Housing: Row housing (Minipac design)
in light grey plastic, front panel blue

Mounting: On DIN top-hat rail according to EN 50022-35 x 7.5
or EN 50022-35 x 15

Dimensions: See Page 7, Fig. 2

Housing width: 50 mm

Weight: 0.3 kg

Type of protection to DIN 40050: Housing IP 40, Terminals IP 20

Permissible
ambient temperature: –20..+60 °C (0..140 °F) for single mounting

–20..+50 °C (0..120 °F) for row mounting without interval
–20..+85 °C (0..185 °F) for storage

Electrical connection Terminals: Removable terminal blocks,
non-interchangeable, black;
1 x 6-pole, 1 x 7-pole

Max. cross section: (fine-wire) 1 x 0.5 mm² to 1 x 2.5 mm²
or 2 x 0.5 mm² to 2 x 1.5 mm²

Without terminals: Flat plug 0.8 x 6.3 to DIN 46244

Power supply connection,
AC: 220 V, –10% … 230 V, +10%, 50/60 Hz

Versions,
AC: 240 V, 115 V, 110 V, 24 V,

each +15%, –10%, 50/60 Hz

Power consumption: max. 3.3 W (4.4 VA)

Probes: See Measuring System

Connection cable
to sensor: 3-core, screened, max. 25 Ω per core

Power supply for sensor: approx. 20 V (from Silometer FMC 420)

Adjustable input signals
for zero point: approx. 40… 360 μA

(approx. 30…350 pF for capacitive measurement)
for measuring range: approx. 20…4000 μA (equiv. to pF)

Electromagnetic
compatibility

to EN 61326-1 Class B device

Signal outputs Analogue level signal
Voltage: 0…10 V, RL min. 5 kΩ
Current: 0…20 mA, can be switched to 4…20 mA,

RL max. 500 Ω

Setting time: 0.5 s typical for an input
signal step of 1 mA

Linearity error,
effects of power supply and load:< 0.5% (voltage output)

6 Technical Data Silometer FMC 420
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7 Supplementary Documentation

❑ System components Minipac
Technical Information TI 009F/00/en

❑ Electronic inserts EC 11 Z, EC 72 Z
Technical Information TI 270F/00/en

❑ Electronic inserts FEB 11/11 P
Technical Information TI 257F/00/en

8 Replacing an instrument

The Silometer FMC 420 can be easily replaced without loosening the individual wires:

• Switch off power supply
• Remove terminal blocks, see Fig. 3 on Page 8.
• Pull eye on the housing of the instrument downwards for unlocking with

a screwdriver and remove the Silometer from the DIN top hat rail.
See Fig. 3 on Page 8

• Clip the new instrument onto the DIN top hat rail
• Insert terminal blocks and snap in
• Carry out settings as for the old instrument
• A calibration must always be carried out after replacing a Silometer

or electronic insert due to the tolerances of the new module.

Silometer FMC 420 7 Supplementary Documentation / 8 Replacing an instrument

Endress+Hauser 15

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 392 of 927



Europe

Austria
❑ Endress+Hauser Ges.m.b.H.
Wien
Tel. (01) 880 56-0, Fax (01) 88056-35

Belarus
Belorgsintez
Minsk
Tel. (01 72) 26 31 66, Fax (0172) 263111

Belgium / Luxembourg
❑ Endress+Hauser S.A./N.V.
Brussels
Tel. (02) 248 0600, Fax (02) 24805 53

Bulgaria
INTERTECH-AUTOMATION
Sofia
Tel. (02) 6528 09, Fax (02) 6528 09

Croatia
❑ Endress+Hauser GmbH+Co.
Zagreb
Tel. (01) 660 1418, Fax (01) 66014 18

Cyprus
I+G Electrical Services Co. Ltd.
Nicosia
Tel. (02) 4847 88, Fax (02) 4846 90

Czech Republic
❑ Endress+Hauser GmbH+Co.
Praha
Tel. (0 26) 6 7842 00, Fax (0 26) 67841 79

Denmark
❑ Endress+Hauser A/S
Søborg
Tel. (31) 6731 22, Fax (31) 6730 45

Estonia
Elvi-Aqua
Tartu
Tel. (7) 4227 26, Fax (7) 42 2727

Finland
❑ Endress+Hauser Oy
Espoo
Tel. (90) 859 6155, Fax (90) 85960 55

France
❑ Endress+Hauser
Huningue
Tel. 896967 68, Fax 8969 4802

Germany
❑ Endress+Hauser Meßtechnik GmbH+Co.
Weil am Rhein
Tel. (0 7621) 975-01, Fax (0 7621) 975-5 55

Great Britain
❑ Endress+Hauser Ltd.
Manchester
Tel. (01 61) 2 865000, Fax (01 61) 9 981841

Greece
I & G Building Services Automation S.A.
Athens
Tel. (01) 924 1500, Fax (01) 92217 14

Hungary
Mile Ipari-Elektro
Budapest
Tel. (01) 261 5535, Fax (01) 26155 35

Iceland
Vatnshreinsun HF
Reykjavik
Tel. (05) 8896 16, Fax (05) 8896 13

Ireland
Flomeaco Company Ltd.
Kildare
Tel. (0 45) 86 8615, Fax (045) 8681 82

Italy
❑ Endress+Hauser Italia S.p.A.
Cernusco s/N Milano
Tel. (02) 9210 64 21, Fax (02) 92 107153

Jugoslavia
Meris d.o.o.
Beograd
Tel. (11) 444 2966, Fax (11) 43 0043

Latvia
Raita Ltd.
Riga
Tel. (02) 2547 95, Fax (02) 7 25 8933

Lithuania
Agava Ltd.
Kaunas
Tel. (07) 2024 10, Fax (07) 2074 14

Netherland
❑ Endress+Hauser B.V.
Naarden
Tel. (0 35) 6 958611, Fax (0 35) 6 9588 25

Norway
❑ Endress+Hauser A/S
Tranby
Tel. (0 32) 85 10 85, Fax (032) 8511 12

Poland
❑ Endress+Hauser Polska Sp. z o.o.
Warszawy
Tel. (0 22) 7 201090, Fax (0 22) 7 2010 85

Portugal
Tecnisis - Tecnica de Sistemas Industriais
Linda-a-Velha
Tel. (01) 417 26 37, Fax (01) 4 1852 78

Romania
Romconseng SRL
Bucharest
Tel. (01) 410 16 34, Fax (01) 4 1016 34

Russia
❑ Endress+Hauser Moscow Office
Moscow
Tel., Fax: see Endress+Hauser GmbH+Co.
Instruments International

Slovak Republic
Transcom Technik s.r.o.
Bratislava
Tel. (7) 521 3161, Fax (7) 521 31 81

Slovenia
❑ Endress+Hauser D.O.O.
Ljubljana
Tel. (0 61) 1 592217, Fax (0 61) 1 5922 98

Spain
❑ Endress+Hauser S.A.
Barcelona
Tel. (93) 480 33 66, Fax (93) 4 7338 39

Sweden
❑ Endress+Hauser AB
Sollentuna
Tel. (08) 626 16 00, Fax (08) 6 2694 77

Switzerland
❑ Endress+Hauser AG
Reinach/BL 1
Tel. (0 61) 7 156222, Fax (0 61) 7 1116 50

Turkey
Intek Endüstriyel Ölcü ve Kontrol Sistemleri
Istanbul
Tel. (0212) 2 75 1355, Fax (0212) 2 66 2775

Ukraine
Industria Ukraïna
Kiev
Tel. (44) 268 52 13, Fax (44) 2 6852 13

Africa

Egypt
Anasia
Heliopolis/Cairo
Tel. (02) 417 90 07, Fax (02) 4 1790 08

Morocco
Oussama S.A.
Casablanca
Tel. (02) 241338, Fax (02) 4026 57

Nigeria
J F Technical Invest. Nig. Ltd.
Lagos
Tel. (1) 6223 45 46, Fax (1) 62 2345 48

South Africa
❑ Endress+Hauser Pty. Ltd.
Sandton
Tel. (0 11) 4 441386, Fax (0 11) 4 4419 77

Tunisia
Controle, Maintenance et Regulation
Tunis
Tel. (01) 793077, Fax (01) 7885 95

America

Argentina
❑ Endress+Hauser Argentina S.A.
Buenos Aires
Tel. (01) 523 80 08, Fax (01) 5 2205 46

Bolivia
Tritec S.R.L.
Cochabamba
Tel. (0 42) 5 6993, Fax (042) 5 09 81

Brazil
❑ Samson Endress+Hauser Ltda.
Sao Paulo
Tel. (011) 5 36 3455, Fax (0 11) 5 363067

Canada
❑ Endress+Hauser Ltd.
Burlington, Ontario
Tel. (905) 6 81 9292, Fax (9 05) 6 819444

Chile
DIN Instrumentos Ltda.
Santiago
Tel. (02) 20501 00, Fax (02) 2 258139

Colombia
Colsein Ltd.
Bogota D.C.
Tel. (01) 23676 59, Fax (01) 6 107868

Costa Rica
EURO-TEC S.A.
San Jose
Tel. 2 9615 42, Fax 296 1542

Ecuador
Insetec Cia. Ltda.
Quito
Tel. (02) 25 1242, Fax (02) 461833

Guatemala
ACISA Automatizacion Y Control Industrial S.A.
Ciudad de Guatemala, C.A.
Tel. (02) 34 5985, Fax (02) 327431

Mexico
❑ Endress+Hauser I.I.
Mexico City
Tel. (5) 568 96 58, Fax (5) 56841 83

Paraguay
Incoel S.R.L.
Asuncion
Tel. (021) 2139 89, Fax (021) 265 83

Uruguay
Circular S.A.
Montevideo
Tel. (02) 92 5785, Fax (02) 929151

USA
❑ Endress+Hauser Inc.
Greenwood, Indiana
Tel. (317) 5 35-7138, Fax (317) 5 35-1489

Venezuela
H. Z. Instrumentos C.A.
Caracas
Tel. (02) 97988 13, Fax (02) 9 799608

Asia

China
❑ Endress+Hauser Shanghai

Instrumentation Co. Ltd.
Shanghai
Tel. (021) 6464 6700, Fax (021) 6474 7860

❑ Endress+Hauser Beijing Office
Beijing
Tel. (010) 6834 4058, Fax: (0 10) 68 344068

Hong Kong
❑ Endress+Hauser (H.K.) Ltd.
Hong Kong
Tel. 25 283120, Fax 286541 71

India
❑ Endress+Hauser India Branch Office
Mumbai
Tel. (022) 6 04 5578, Fax (0 22) 6 040211

Indonesia
PT Grama Bazita
Jakarta
Tel. (21) 79750 83, Fax (21) 7 975089

Japan
❑ Sakura Endress Co., Ltd.
Tokyo
Tel. (0422) 5406 11, Fax (04 22) 55 0275

Malaysia
❑ Endress+Hauser (M) Sdn. Bhd.
Petaling Jaya, Selangor Darul Ehsan
Tel. (03) 73348 48, Fax (03) 7 338800

Pakistan
Speedy Automation
Karachi
Tel. (021) 7 72 2953, Fax (0 21) 7 736884

Papua-Neuguinea
SBS Electrical Pty Limited
Port Moresby
Tel. 53 251188, Fax 532595 56

Philippines
Brenton Industries Inc.
Makati Metro Manila
Tel. (2) 84306 61-5, Fax (2) 817 57 39

Singapore
❑ Endress+Hauser (S.E.A.) Pte., Ltd.
Singapore
Tel. 4 688222, Fax 466 68 48

South Korea
❑ Endress+Hauser (Korea) Co., Ltd.
Seoul
Tel. (02) 6 5872 00, Fax (02) 6 59 2838

Taiwan
Kingjarl Corporation
Taipei R.O.C.
Tel. (02) 7 1839 38, Fax (02) 7 13 4190

Thailand
❑ Endress+Hauser Ltd.
Bangkok
Tel. (2) 99678 11-20, Fax (2) 99678 10

Vietnam
Tan Viet Bao Co. Ltd.
Ho Chi Minh City
Tel. (08) 8 3352 25, Fax (08) 8 33 5227

Iran
Telephone Technical Services Co. Ltd.
Tehran
Tel. (021) 874 6750, Fax(0 21) 87372 95

Israel
Instrumetrics Industrial Control Ltd.
Tel-Aviv
Tel. (03) 6 4802 05, Fax (03) 6 47 1992

Jordan
A.P. Parpas Engineering S.A.
Amman
Tel. (06) 5 5392 83, Fax (06) 5 53 9205

Kingdom of Saudi Arabia
Anasia
Jeddah
Tel. (02) 6 7100 14, Fax (02) 6 72 5929

Kuwait
Kuwait Maritime & Mercantile Co. K.S.C.
Safat
Tel. 2 434752, Fax 244 14 86

Lebanon
Nabil Ibrahim
Jbeil
Tel. (3) 25 4051, Fax (9) 9440 80

Sultanate of Oman
Mustafa & Jawad Sience & Industry Co.
L.L.C.
Ruwi
Tel. 60 20 09, Fax 60 70 66

United Arab Emirates
Descon Trading EST.
Dubai
Tel. (04) 35 9522, Fax (04) 35 9617

Yemen
Yemen Company for Ghee and Soap Industry
Taiz
Tel. (04) 23 0664, Fax (04) 21 2338

Australia + New Zealand

Australia
GEC Alsthom LTD.
Sydney
Tel. (02) 96 450777, Fax (02) 9743 70 35

New Zealand
EMC Industrial Instrumentation
Auckland
Tel. (09) 4 4492 29, Fax (09) 4 44 1145

All other countries

❑ Endress+Hauser GmbH+Co.
Instruments International

D-Weil am Rhein
Germany
Tel. (076 21) 9 75-02, Fax (076 21) 97 53 45

10.97/MTM

BA 179F/00/en/09.98
017326-1000
HD/CV5

❑ Members of the Endress+Hauser group

Hauser+Endress
The Power of Know How

http://www.endress.com

017326-1000
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FTW 325
    
d Füllstandgrenzschalter

mit eigensicherem Signalstromkreis

e Level Limit Switch
with intrinsically safe signal circuit

f Détecteur de niveau
avec circuit signal à sécurité intrinsèque

es Detector de nivel
con circuito de señal intrínsecamente seguro

i Interruttore di livello
con circuito a sicurezza intrinseca

nl Niveauschakelaar
met intrinsiekveilig sensorcircuit

Hauser+Endress
The Power of Know How

FTW 325FTW 325
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Sicherheitshinweise
Der Nivotester FTW 325 darf 
nur als konduktiver 
Grenzschalter verwendet 
werden.
Bei unsachgemäßem Einsatz 
können Gefahren von ihm 
ausgehen.
Das Gerät darf nur von 
qualifiziertem und 
autorisiertem Fachpersonal 
unter strenger Beachtung 
dieser Betriebsanleitung,  der 
einschlägigen Normen, der 
gesetzlichen Vorschriften und 
der Zertifikate (je nach 
Anwendung) eingebaut, 
angeschlossen, in Betrieb 
genommen und gewartet 
werden.

" Achtung!
= verboten; führt zu 
fehlerhaftem Betrieb 
oder Zerstörung.

Notes on Safety
The Nivotester FTW 325 may 
only be used as a conductive 
measuring transmitter.
If used incorrectly it is possible 
that application- related 
dangers may arise.
The level limit device may be 
installed, connected, 
commissioned, operated and 
maintained by qualified and 
authorised personnel only, 
under strict observance of 
these operating instructions, 
any relevant standards, 
legal requirements, and, 
where appropriate, 
the certificate.

" Caution!
= forbidden; leads to
incorrect operation or
destruction.

Conseils de sécurité
Le Nivotester FTW 325 est 
uniquement destiné à être 
utilisé comme détecteur de 
niveau conductif.
Il peut être source de danger 
en cas d’utilisation non 
conforme aux prescriptions.
L’appareil ne doit être installé, 
raccordé, mis en service et 
maintenu que par un 
personnel qualifié et 
autorisé, qui tiendra compte 
des indications contenues 
dans la présente mise en 
service, des normes en 
vigueur et des certificats 
disponibles (selon 
l’application).

" Attention!
= interdit; peut provoquer
des dysfonctionnements
ou la destruction.
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Notas sobre seguridad
El Nivotester FTW 325 
únicamente puede ser 
utilizado como transmisor 
conductivo de medida.
Su empleo inapropiado puede 
resultar peligroso.
El equipo deberá ser montado, 
conectado, instalado y 
mantenido única y 
exclusivamente por personal 
cualificado y autorizado, bajo 
rigurosa observación de las 
presentes instrucciones de 
servicio, de las normativas y 
legislaciones vigentes, 
así como de los certificados 
(dependiendo de la 
aplicación).

" Atención!
= Prohibido; peligro
de mal funcionamiento
o de destrucción.

Note sulla sicurezza
Il Nivotester FTW 325 può 
essere utilizzato solo come 
sistema conduttivo.
Un’installazione non corretta 
può determinare pericolo.
Lo strumento FTW 325 deve 
essere montato, connesso, 
messo in funzione ed operato 
solamente da personale 
qualificato ed autorizzato, 
sotto la stretta osservazione 
delle presenti norme di 
istallazione e manutenzione e 
delle ulteriori norme, 
regolamenti, disposizioni legali 
e, dove richiesto, dei certificati 
appropriati.

" Attenzione!
= Vietato; pericolo
di malfunzionamento
o di distruzione.

Veiligheidsinstructies
De Nivotester FTW 325 
mag uitsluitend als 
geleidbaarhelds-
niveauschakelaar gebruikt 
worden.
Indien niet correct gebruikt 
kunnen gevaarlijke situaties 
ontstaan.
Het instrument alleen door 
gekwalificeerd en 
geautoriseerd personeel 
laten inbouwen, aansluiten, 
in bedrijf nemen en 
onderhouden. Neem de 
instructies in deze 
Inbedrijfstellingsvoorschriften 
de desbetreffende normen, de 
wettelijke voorschriften en 
eventuele certificaten in acht.

" Opgelet!
= verboden; leidt tot
foutieve werking
of storing.
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Geräte-Identifikation

Device Identification

Identificación del equipo

Identificazione dello 
strumento

Instrument-identificatie

Désignation de l’appareil
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CH1 (MAX)
CH2 (MIN)

Δs

Δs

EX EX

CH1

FTW 325

7 8 9 107 8 9 10

FTW 325

7 8 9 10

FTW 325

7 8 9 107 8 9 10

FTW 325

7 8 9 10

FTW 325

7 8 9 107 8 9 10

FTW 325

7 8 9 10

Messeinrichtung

Measuring system

Sistema de medida

Sistema di misura

Meetopstelling

Ensemble de mesure
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22,5 mm

100 mm = 3.94 in

112 mm

95
 m

m

10
8 

m
m

min. IP55

EN 60715 35-7,5TH

EN 60715 35-15TH

FTW 325

F
T

W
 3

25

Einbau
Vor Beschädigung und 
Witterung geschützt

Installation
Protected against damage and 
weather

Montaje
Protegido contra daños e 
intemperie

Montaggio
Proteggere contro urti e 
intemperie

Inbouw
Voor beschadigingen en 
weersinvloeden beschermen

Montage
Protéger contre les chocs et les 
intempéries
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min.
50 mm

m
in

.5
0 

m
m

min.
50 mm

? 
? 

? 
? 

?

EX

EX

EX

Mindestabstände 

Minimum separation 

Distancia mínima 

Distanze minime 

Minimale afstand

Intervalle min. entre deux 
appareils
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A Rail mounting 
B Dismantling
1. Remove the terminal blocks
2. Remove the unit

EN 60715 TH 35-7,5

EN 50715 TH 35-15

A

B 1.

b

b

a

a 2.
FTW 325

0 V

L1
L+

N
L–

!

–U~

A Montage auf Hutschiene
B Demontage
1. Klemmenblöcke entfernen
2. Gerät abnehmen

A Montage sur rail profilé
B Démontage
1. Déconnecter les borniers
2. Oter l’appareil

A Montaje en raíl
B Desmontaje
1. Quitar los bornes de conexión
2. Quitar el instrumento

A Montaggio su rotaia
B Smontaggio
1. Togliere il blocchetto morsetti
2. Togliere lo strumento

A Railmontage
B Uitbouw
1. Klemmenblok verwijderen
2. Instrument verwijderen
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12 Endress+Hauser

1 2 15 16

4 5 6 17

FTW 325

7 8 9 10Typenschild beachten!

Note name plate!

Tenir compte
de la plaque signalétique!

Ver identificación!

Targhetta note!

Typeplaatje bekijken!

L–

N

N

U~ 85…253 V
50/60 Hz

U– 20…  60 V
U~ 20…  30 V

50/60 Hz

(AC)

(DC)
(AC)

L+

L1

L1
...

Anschluss
Anordnung der Klemmen 
Hilfsenergie

Connection
Terminal arrangement
Power supply

Conexiones
Asignación de terminales
Alimentación

Collegamenti
Ordinamento dei terminali
Alimentazione

Aansluiting
Klemmen positie
Voedingspanning

Raccordement
Agencement des bornes
Alimentation

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 405 of 927



d

e

f

es

i

nl

Endress+Hauser 13

11263

11371

11375

11375 Z

11961

11961 Z

1 2 3 bn = CH1  (9)
bl  = (7)

CH1

11362

11362 Z

11363

11363Z

FTW 31

FTW 32

11375 ZF

11961 ZF

CH2 CH1

7     8     9 7     8     9 7     8     9 7     8     9

MIN MAX

1    3    2

CH2 CH1

MIN MAX

CH2 CH1

MIN MAX

CH2 CH1

MIN MAX

FTW 325

1 2 15 16

4 5 6 17

FTW 325

7 8 9 10
1 2 3 4 5 6 7

EW 11Z

7     8     9

CH1

MAX/MIN

Anschluss der 
Messaufnehmer

Sensor connection

Raccordement des capteurs

Conexión de sensor

Connessione sensore

Aansluiting van de sensor
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14 Endress+Hauser

CH1

Grenzsignal / Limit signal /
Signal de seuil / Señal de límite /
Soglia d’intervento / Niveausignaal

Störung / Fault /
Défaut / Fallo /
Guasto / Storing

4    5    6

CH2

17 15  1617 15  16

U~
I~
P~
U...
I...
P...

max. 253 V
max. 2 A
max. 500 VA / cos 0,7
max. 40 V
max. 2 A
max. 80 W

(AC)
(AC)

(DC)
(DC)

ϕ ≥
–

–
–

oder /
or /
ou /
o /
o /
of

V

Nivotester FTW 325

1 2 15 16

4 5 6 17

FTW 325

7 8 9 10

Anschluss der Ausgänge 

Output connection

Conexión de la salida

Connessione d’uscita

Aansluiting van de uitgangen

Raccordement des sorties
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1  2  3  4  5  6  7  8
ON

A

B

C

7 8

4 5 6

15 16

L1 N

L+ L-

1 2

9 10
C

H
2

C
H

1

m
a
s
te

r/
s
la

v
e

o
u
tp

u
t

m
o
d
e

d
e
la

y

s

alarm

master/
slave

ra
n
g
e

1
2

3
4

5
6

7
8

calibration

CH1

CH2

17

min/

max

3
1

3
3
6
2

D

1  2
ON

A

1  2  3  4  5  6  7  8
ON

B

C 4  5  6  7  8

7  8

D

3
1

3
3
6
2

Einstellungen

Setting-up

Réglages

Ajuste

Messa in marcia

Instellingen

Lichtsignale: 
Light signals: 
Signaux lumineux : 
Señales luminosas:
Segnali luminosi:
Lichtsignalen:

 

leuchtet / on / allumée / 
iluminado / on / aan

aus / off / éteinte / 
apagado / off / uit
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16 Endress+Hauser

2,0 s

6,0 s

0,5 s

… 2,0 s
MAX

2,0 s

2,0 s

6,0 s

0,5 s

… 2,0 s
MIN

1  2
ON

A
Schaltverzögerung einstellen
1. 6,0 s (oben)
2. 2,0 s (mitte)
3. 0,5 s (unten)

Setting switching delay
1. 6.0 s (top)
2. 2.0 s (centre)
3. 0.5 s (bottom)

Réglage de la temporisation
1. 6,0 s (en haut)
2. 2,0 s (milieu)
3. 0,5 s (en bas)

Ajuste del temporizador
1. 6,0 s (en alto)
2. 2,0 s ( en medio)
3. 0,5 s ( abajo)

Ritardo di commutazione
1. 6,0 s (alto)
2. 2,0 s (centro)
3. 0,5 s (basso)

Tijdvertraging instellen
1. 6,0 s (boven)
2. 2,0 s (midden)
3. 0,5 s (onder)

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 409 of 927



d

f

es

i

nl

Endress+Hauser 17

Mode of operation of second 
output relay 
Level or alarm

Betriebsart des zweiten 
Ausgangsrelais 
Füllstand oder Alarm

Mode de fonctionnement
du second relais de sortie
Niveau ou alarme

Modo de funcionamiento del 
segudo relé de salida
Nivel o alarma

Modalità operativa della 
seconda uscita relè
Soglia di livello o allarme

Functie keuze van het tweede 
uitgangsrelais
Niveau of alarm

CH1 (MAX)

4 5 6 17

4
5
6

17

FTW 325

7 8 9 10

CH1 (MAX)

4 5 6 17

4
5
6

17

FTW 325

7 8 9 10

CH1 (MAX)

4 5 6 17

4
5
6

17

FTW 325

7 8 9 10

CH2 (MIN)

CH1

CH1

CH2

CH1

CH1

24

20

21

C 4  5  6  7  8
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18 Endress+Hauser

ON

1

2

3

4

… 200,0 KΩ

ON

1

2

3

4

ON

1

2

3

4

... 1,0 KΩ

... Ω10,0 K +

26

1.

2.

B

D

1  2  3  4  5  6  7  8
ON

7  8

3
1

3
3

6
2

DIL-Schalter: 
Widerstandsbereich einstellen 
und Feinabgleich vornehmen

DIL switch:
Setting resistance range and 
performing fine calibration

Commutateur DIL:
Régler la gamme de 
résistance et procéder à 
l’étalonnage fin

Interruptor DIL:
Selección del rango de 
resistencia y ajuste de 
calibración fina

Commutatore DIL:
Impostazione del campo di 
resistenza e calibrazione fine

DIP-schakelaar:
Weerstandsbereik en 
fijnafregeling uitvoeren

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 411 of 927



d

f

es

i

nl

Endress+Hauser 19

ON

OFF

4

5

4

5
Δs

Δs

CH1 (MAX)

CH2 (MIN)

7 8 9 FTW 325

CH1 (MAX)

CH2 (MIN)

7 8 9 FTW 325

B

1  2  3  4  5  6  7  8
ON

DIL-Schalter:
s-Funktion

Zweipunktsteuerung

DIL switch:
s function

Two-point control

Interruptor DIL:
Función s
Control entre dos puntos

Commutatore DIL:
Funzione s
Per il controllo su due punti

DIP-schakelaar:
s-functie

2-puntsregeling

Commutateur DIL:
Fonction s
Régulation entre deux points
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20 Endress+Hauser

OFF

5

7

5

7

ON

CH1

CH2

CH1

CH2

6

6

Sicherheits-
schaltung

Circuit de sécurité
Circuito
de seguridad
Circuito
di sicurezza
Fail-safe keuze

Fail-safe circuit

MAX

MIN

Füllstand
Level
Niveau
Nivel

Niveau
Livello gn   rd   ye   ye

CH1 CH1

4    5    6

4    5    6

17  15  16

17  15  16

17  15  16

17  15  16

4    5    6

4    5    6

BC

1  2  3  4  5  6  7  8
ON

DIL-Schalter:
Min/Max-Sicherheit 
2 x CH1
Leitungsüberwachung (AUS)

DIL switch:
Min/Max safety
2 x CH1
Line monitoring (OFF)

Interruptor DIL:
Seguridad Min/Max
2 x CH1
Monitorización de línea (OFF)

Commutatore DIL: 
Sicurezza di Min/Max
2 x CH1
Monitoraggio della linea (OFF)

DIP-schakelaar:
Min/Max-fail safe
2 x CH1
Kabelbewaking (UIT)

Commutateur DIL:
Sécurité Min/Max
2 x CH1
Surveillance de ligne (OFF)
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Endress+Hauser 21

6

6

4    5    6

17  15  16

17  15  16

17  15  16

17  15  16

17  15  16

17  15  16

4    5    6

4    5    6

4    5    6

4    5    6

4    5    6

OFF

5

7

5

7

ON

CH1

CH2

CH1

CH2

MAX - MIN

MIN - MAX

Füllstand
Level
Niveau
Nivel

Niveau
Livello gn   rd   ye   ye

CH1 CH2

BC

1  2  3  4  5  6  7  8
ON

Sicherheits-
schaltung

Circuit de sécurité
Circuito
de seguridad
Circuito
di sicurezza
Fail-safe keuze

Fail-safe circuit

DIL-Schalter:
Min/Max-Sicherheit 
CH1 und CH2 
Leitungsüberwachung (AUS)

DIL switch:
Min/Max safety
CH1 and CH2
Line monitoring (OFF)

Interruptor DIL:
Seguridad Min/Max
CH 1 y CH 2
Monitorización de línea (OFF)

Commutatore DIL: 
Sicurezza di Min/Max
CH1 e CH2
Monitoraggio della linea (OFF)

DIP-schakelaar:
Min/Max-fail safe
CH1 en CH2
Kabelbewaking (UIT)

Commutateur DIL:
Sécurité Min/Max
CH1 et CH2
Surveillance de ligne (OFF)
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22 Endress+Hauser

MAX + s�

ON

6

7

CH1

CH2

5

4

�s

�s�

�s�

�s�

�s�

�s�

�s

4    5    6 17  15  16

17  15  16

17  15  16

17  15  16

17  15  16

4    5    6

4    5    6

4    5    6

4    5    6

Füllstand
Level
Niveau
Nivel

Niveau
Livello gn   rd   ye   ye

CH1 CH2

BC

1  2  3  4  5  6  7  8
ON

Sicherheits-
schaltung

Circuit de sécurité
Circuito
de seguridad
Circuito
di sicurezza
Fail-safe keuze

Fail-safe circuit

DIL switch:
MAX safety

s (CH1 + CH2)
Line monitoring (OFF)

DIL-Schalter:
MAX-Sicherheit 

s (CH1 + CH2) 
Leitungsüberwachung (AUS)

Commutateur DIL:
Sécurité MAX

s (CH1 + CH2)
Surveillance de ligne (OFF)

Interruptor DIL:
Seguridad MAX

s (CH1 + CH2)
Monitorización de línea (OFF)

Commutatore DIL:
Sicurezza di massimo

s (CH1 + CH2)
Monitoraggio della linea (OFF)

DIP-schakelaar:
MAX-fail safe 

s (CH1 + CH2) 
Kabelbewaking (UIT)
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Endress+Hauser 23

DIL switch:
MIN safety

s (CH1 + CH2)
Line monitoring (OFF)

MIN + s�

ON

6

7

CH1

CH2

5

4

�s

�s�

�s�

�s�

�s�

�s�

�s

4    5    6 17  15  16

17  15  16

17  15  16

17  15  16

17  15  16

4    5    6

4    5    6

4    5    6

4    5    6

Füllstand
Level
Niveau
Nivel

Niveau
Livello gn   rd   ye   ye

CH1 CH2

BC

1  2  3  4  5  6  7  8
ON

Sicherheits-
schaltung

Circuit de sécurité
Circuito
de seguridad
Circuito
di sicurezza
Fail-safe keuze

Fail-safe circuit

DIL-Schalter:
MIN-Sicherheit 

s (CH1 + CH2) 
Leitungsüberwachung (AUS)

Commutateur DIL:
Sécurité MIN

s (CH1 + CH2)
Surveillance de ligne (OFF)

Interruptor DIL:
Seguridad MIN

s (CH1 + CH2)
Monitorización de línea (OFF)

Commutatore DIL:
Sicurezza di massimo

s (CH1 + CH2)
Monitoraggio della linea (OFF)

DIP-schakelaar:
MIN-fail safe 

s (CH1 + CH2) 
Kabelbewaking (UIT)
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24 Endress+Hauser

0 V
1
2

Störung / Fault /
Défaut / Fallo /
Guasto / Storing

6

6
4    5    6

17  15  16

17  15  16

17  15  16

17  15  16

17  15  16

17  15  16

4    5    6

4    5    6

4    5    6

4    5    6

4    5    6

OFF

5

7

5

7

ON

CH1

CH2

CH1

CH2

MAX

MIN

Füllstand
Level
Niveau
Nivel

Niveau
Livello gn   rd   ye   ye

CH1

B

1  2  3  4  5  6  7  8
ON

Sicherheits-
schaltung

Circuit de sécurité
Circuito
de seguridad
Circuito
di sicurezza
Fail-safe keuze

Fail-safe circuit

C
DIL-Schalter:
Min/Max-Sicherheit 
CH1 + Störmeldung
Leitungsüberwachung (AN)

DIL switch:
Min/Max safety
CH1 + fault message
Line monitoring (ON)

Interruptor DIL:
Seguridad Min/Max
CH 1 + mensaje de alarma
Monitorización de línea (ON)

Commutatore DIL:
Sicurezza Min/Max
CH1 + malfunzionamento
Monitoraggio della linea (ON)

DIP-schakelaar:
Min/Max-fail safe 
CH1 + foutmelding 
Kabelbewaking (AAN)

Commutateur DIL:
Sécurité Min/Max
CH1 + message alarme
Surveillance de ligne (ON)
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Endress+Hauser 25

Master-slave function
Setting the synchronisation of 
the phases

ON

8

7

0 Master/Slave

0 Master/Slave

MASTER
SLAVE

7  8  9 10

Slave

5 4 3 2 1
7  8  9 107  8  9 10

Master

7  8  9 10

Slave

5 4 3 2 1
7  8  9 10

4 5 6 17

FTW 325

7  8  9 10

4 5 6 17

FTW 325

4 5 6 17

FTW 325

4 5 6 17

FTW 325

Master

OFF

8

7

B

1  2  3  4  5  6  7  8
ON

*
2

*
3

*
1

*
1 *

2
MAX

*
3
MIN

*
1

�s

*
2

*
3

*
1

*
1

Master-Slave Funktion
Synchronisation der Phasen 
einstellen

Fonction maître-esclave
Réglage de la synchronisation 
de phase

Función maestro-esclavo
Ajuste de la sincronización de 
las fases

Master-funzione Slave
Funzioen di sincronizzazione 
delle fasi

Master-slave functie
Synchronisatie van de fasen 
instellen
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26 Endress+Hauser

2.

5.

ON
1

2

3
... Ω200,0 K

B
1.

5

6

7

4

Medium /
Milieu /
Mezzo /
Medio

R/Ω =

R/Ω = ∞

3
1

3
3
6
2

D

4.

=

3.

27≠

6.

=
27≠

)

CH1CH2

CH1CH2

)

D

CH2
CH1

CH2
CH1

CH2 = MAX
CH1 = MAX z.B. / e.g. / par ex. /

por ej. / p. es. / b.v.

7  8

3
1

3
3
6
2

3
1

3
3
6
2

+ 15°

Abgleich
Standardeinstellung!  
Für leitfähige Flüssigkeiten

Calibration
Standard setting!
For conductive liquids

Etalonnage
Réglage standard!
Pour liquides conducteurs

Calibración
Ajuste estándar!
Para líquidos conductivos

Calibrazione
Impostazione Standard!
Per liquidi conduttivi

Afregeling
Standaardinstelling!
Voor geleidende vloeistoffen
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Endress+Hauser 27

2. CH1

CH2
)

5. CH1

CH2
)

CH2 = MIN
CH1 = MAX

ON
1

2

3
... Ω10,0 K

B
1.

5

6

7

z.B. / e.g. / par ex. /
por ej. / p. es. / b.v.

4

Medium /
Milieu /
Mezzo /
Medio

R/Ω =

R/Ω = ∞

3
1

3
3
6
2

D

4.

=

3.

28≠

6.

=
28≠

CH2
CH1

CH2
CH1

D 7  8

3
1

3
3
6
2

3
1

3
3
6
2

D

3
1

3
3
6
2

+ 15°

Widerstandsbereich bis 
10,0 k  

Resistance range to 
10.0 k

Gamme de résistance jusqu’à  
10,0 k

Rango de resistencia hasta 
10,0 k

Campo resistenza fino a 
10,0 k

Weerstandsbereik tot 
10,0 k
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28 Endress+Hauser

4

2.

)

5.

)

CH2 = MAX
CH1 = MAX
Δs    = ON

ON
1

2

3
... Ω1,0 K

B
1.

5

6

7

z.B. / e.g. / par ex. /
por ej. / p. es. / b.v.

Medium /
Milieu /
Mezzo /
Medio

R/Ω =

R/Ω = ∞

3
1

3
3
6
2

D

4.

=

3.

42. . .≠

6.

=
42. . .≠

CH2
CH1

CH2
CH1

Δs

CH1CH2

Δs

CH1CH2

D 7  8

3
1

3
3
6
2

3
1

3
3
6
2

+ 15°

Widerstandsbereich bis
1,0 k

Resistance range to 
1.0 k

Gamme de résistance jusqu’à  
1,0 k

Rango de resistencia hasta 
1,0 k

Campo resistenza fino a 
1,0 k

Weerstandsbereik tot 
1,0 k
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Endress+Hauser 29

=

3.

42. . .≠

CH1

CH2

z.B. / e.g. / par ex. / por ej. / p. es. / b.v.

2.

R/Ω = ∞

4. 5.

ba

FTW 325

7.

FTW 325

CH2

CH1

=
42. . .≠

6.

CH2

CH1

CH2

CH1

8. 9.

1.

Medium /
Milieu /
Mezzo /
Medio

R/Ω =

)

CH1CH2

)

CH1CH2

)

CH1CH2

Medium /
Milieu /
Mezzo /
Medio

R/Ω =

Funktionstest
Füllstandalarm 1 - 3  und
Störmeldung 4 - 9

Function test
Level alarm 1 - 3 and
fault message 4 - 9

Test de fonction
Alarme de niveau 1 - 3 et
message alarme 4 - 9

Prueba de funcionamiento
Alarma de nivel 1 - 3  y
mensaje de alarma 4 - 9

Test funzione
Allarme livello 1 - 3
malfunzionamento  4 - 9

Functietest
Niveau-alarm 1 - 3 en
foutalarm 4 - 9
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30 Endress+Hauser

CH1 (MAX or MIN)

FTW 325

7 8 9 107 8 9 10

FTW 325

7 8 9 10

onoff

de
la

y 
tim

e6 s

3 s

0,5 s

ou
tp

ut
 m

od
e

CH1 output parallel

CH2 output separate

1CH with alarm

Switch setting

.. 1 KΩ

.. 10 KΩ

.. 200 KΩ

sensitivity

ΔS (OFF)

CH1 (MAX or MIN)

Alarm (ON)

CH2 (MAX)

Slave/Master (Master)

7  8  9 10
CH2 MASTER/

SLAVE
CH1

L1
L+

N
L–

4    5    6   17

1    2   15 16

Alarm
Signal

Power
supply

Output CH1

Calibration

1

2

3

4

5

6

7

8

3
1

3
3
6
2

Projektierungsbeispiele 
und deren Konfiguration
Einkanalbetrieb mit 
Alarmüberwachung

Examples for installation 
and configuration
One channel mode with
alarm signal

Ejemplos de instalación
y configuración
Versión de un canal con 
señal de alarma

Esempio di installazione 
e configurazione
Modalità a un canale con 
segnale d’allarme

Toepassingsvoorbeelden 
en configuratie
Éénkanaalsfunctie met 
functiealarm

Exemples d'installation 
et de configuration
Mode une voie avec 
signal alarme
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Endress+Hauser 31

CH1 (MAX or MIN)

onoff

de
la

y 
tim

e6 s

3 s

0,5 s

ou
tp

ut
 m

od
e

CH1 output parallel

CH2 output separate

1CH with alarm

Switch setting

.. 1 KΩ

.. 10 KΩ

.. 200 KΩ

sensitivity

ΔS (OFF)

CH1 (MAX or MIN)

Alarm (OFF)

CH2 (MAX)

Slave/Master (Master)

Calibration

1

2

3

4

5

6

7

8

3
1

3
3
6
2

FTW 325

7 8 9 107 8 9 1 0

FTW 325

7 8 9 10

7  8  9 10
CH2 MASTER/

SLAVE
CH1

L1
L+

N
L–

4    5    6   17

1    2   15 16

Output
CH1

Power
supply

Output CH1

Einkanalbetrieb ohne 
Alarmüberwachung 
(Ausgänge parallel)

One channel mode without 
alarm signal 
(outputs parallel)

Versión de un canal sin 
señal de alarma
(salidas paralelas)

Modalità a un canale senza 
segnale d’allarme 
(uscite in parallelo)

Éénkanaalsfunctie zonder 
functiealarm 
(uitgangen parallel)

Mode une voie sans 
signal alarme 
(sorties parallèles)
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32 Endress+Hauser

CH2 (MAX or MIN)

onoff

de
la

y 
tim

e6 s

3 s

0,5 s

ou
tp

ut
 m

od
e

CH1 output parallel

CH2 output separate

1CH with alarm

Switch setting

.. 1 KΩ

.. 10 KΩ

.. 200 KΩ

sensitivity

ΔS (OFF)

CH1 (MAX or MIN)

Alarm (OFF)

CH2 (MAX or MIN)

Slave/Master (Master)

CH1 (MAX or MIN)

Calibration

1

2

3

4

5

6

7

8

3
1

3
3
6
2

FTW 325

7 8 9 107 8 9 10

FTW 325

7 8 9 10

7  8  9 10
CH2 MASTER/

SLAVE
CH1

L1
L+

N
L–

4    5    6   17

1    2   15 16

Output
CH2

Power
supply

Output CH1CH2 (MAX or MIN)

onoff

de
la

y 
tim

e6 s

3 s

0,5 s

ou
tp

ut
 m

od
e

CH1 output parallel

CH2 output separate

1CH with alarm

Switch setting

.. 1 KΩ

.. 10 KΩ

.. 200 KΩ

sensitivity

ΔS (OFF)

CH1 (MAX or MIN)

Alarm (OFF)

CH2 (MAX or MIN)

Slave/Master (Master)

CH1 (MAX or MIN)

Calibration

1

2

3

4

5

6

7

8

3
1

3
3
6
2

FTW 325

7 8 9 107 8 9 10

FTW 325

7 8 9 10

7  8  9 10
CH2 MASTER/

SLAVE
CH1

L1
L+

N
L–

4    5    6   17

1    2   15 16

Output
CH2

Power
supply

Output CH1

Zweikanalbetrieb
(Ausgänge separat)

Two channel mode 
(outputs separate)

Versi ón de dos canales
(salidas separadas)

Modalità a due canali 
(uscite separate)

Tweekanaalsfunctie
(uitgangen separaat)

Mode deux voies
(sorties séparées)
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Endress+Hauser 33

CH2 (MIN)

onoff

de
la

y 
tim

e6 s

3 s

0,5 s

ou
tp

ut
 m

od
e

CH1 output parallel

CH2 output separate

1CH with alarm

Switch setting

.. 1 KΩ

.. 10 KΩ

.. 200 KΩ

sensitivity

ΔS (ON)

CH1 (MAX)

Alarm (ON)

CH2 (MAX)

Slave/Master (Master)

Output s - SignalΔ
CH1 (MAX)

ΔsMAX

MIN

Calibration

1

2

3

4

5

6

7

8

3
1

3
3
6
2

FTW 325

7 8 9 107 8 9 1 0

FTW 325

7 8 9 10

7  8  9 10
CH2 MASTER/

SLAVE
CH1

L1
L+

N
L–

4    5    6   17

1    2   15 16

Alarm
Signal

Power
supply

S-Betrieb mit 
Alarmüberwachung

Two-point control with 
alarm signal

Dos puntos de control con 
señal de alarma

Controllo su due punti (delta) 
con segnale d’allarme

Twee-punts regeling met 
functiealarm 

Régulation entre deux points 
avec signal alarme
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34 Endress+Hauser

onoff

de
la

y 
tim

e6 s

3 s

0,5 s

ou
tp

ut
 m

od
e

CH1 output parallel

CH2 output separate

1CH with alarm

Switch setting

.. 1 KΩ

.. 10 KΩ

.. 200 KΩ

sensitivity

ΔS (ON)

CH1 (MAX)

Alarm (OFF)

CH2 (MAX)

Slave/Master (Master)

Output s - SignalΔ

Δs
Output

s -
Signal
ΔMAX

MIN

CH2 (MIN)

CH1 (MAX)

Calibration

1

2

3

4

5

6

7

8

3
1

3
3
6
2

FTW 325

7 8 9 107 8 9 10

FTW 325

7 8 9 10

7  8  9 10
CH2 MASTER/

SLAVE
CH1

L1
L+

N
L–

4    5    6   17

1    2   15 16
Power
supply

S-Betrieb ohne 
Alarmüberwachung
(Ausgänge parallel)

Two-point control without alarm 
signal 
(outputs parallel)

Dos puntos de control sin 
señal de alarma
(salidas paralelas)

Controllo su due punti (delta) 
senza segnale d’allarme 
(uscite in parallelo)

Twee-punts regeling zonder 
functiealarm 
(uitgangen parallel)

Régulation entre deux points 
sans signal alarme 
(sorties parallèles)
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Endress+Hauser 35

CH2 (MAX or MIN)

onoff

de
la

y 
tim

e6 s

3 s

0,5 s

ou
tp

ut
 m

od
e

CH1 output parallel

CH2 output separate

1CH with alarm

Switch setting

.. 1 KΩ

.. 10 KΩ

.. 200 KΩ

sensitivity

ΔS (OFF)

CH1 (MAX or MIN)

Alarm (OFF)

CH2 (MAX or MIN)

Slave/Master (Master)

CH1 (MAX or MIN)

Calibration

1

2

3

4

5

6

7

8

3
1

3
3
6
2

FTW 325

7 8 9 107 8 9 1 0

FTW 325

7 8 9 10

7  8  9 10
CH2 MASTER/

SLAVE
CH1

L1
L+

N
L–

4    5    6   17

1    2   15 16

Output
CH2

Power
supply

Output CH1

Zweikanalbetrieb 
(Ausgänge separat)

Two channel mode 
(outputs separate)

Versión de dos canales 
(salidas separadas)

Modalità a due canali 
(uscite separate)

Tweekanaalsfunctie 
(uitgangen separaat)

Mode deux voies 
(sorties séparées)
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36 Endress+Hauser

CH2 (MIN)

onoff

de
la

y 
tim

e6 s

3 s

0,5 s

ou
tp

ut
 m

od
e

CH1 output parallel

CH2 output separate

1CH with alarm

Switch setting

.. 1 KΩ

.. 10 KΩ

.. 200 KΩ

sensitivity

ΔS (ON)

CH1 (MAX)

Alarm (ON)

CH2 (MAX)

Slave/Master (Master)

Output s - SignalΔ

CH1 (MAX)

ΔsMAX

MIN

Calibration

1

2

3

4

5

6

7

8

3
1

3
3

6
2

FTW 325

7 8 9 107 8 9 10

FTW 325

7 8 9 10

7  8  9 10
CH2 MASTER/

SLAVE
CH1

L1
L+

N
L–

4    5    6   17

1    2   15 16

Alarm
Signal

Power
supply

S-Betrieb mit 
Alarmüberwachung

Two-point control with 
alarm signal

Dos puntos de control con 
señal de alarma

Controllo su due punti (delta) 
con segnale d’allarme

Twee-punts regeling met 
functiealarm

Régulation entre deux points 
avec signal alarme
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Endress+Hauser 37

CH2 (MIN)

onoff

de
la

y 
tim

e6 s

3 s

0,5 s

ou
tp

ut
 m

od
e

CH1 output parallel

CH2 output separate

1CH with alarm

Switch setting

.. 1 KΩ

.. 10 KΩ

.. 200 KΩ

sensitivity

ΔS (ON)

CH1 (MAX)

Alarm (OFF)

CH2 (MAX)

Slave/Master (Master)

CH1 (MAX)

ΔsMAX

MIN

Output s - SignalΔ

Calibration

1

2

3

4

5

6

7

8

3
1

3
3
6

2

FTW 325

7 8 9 107 8 9 10

FTW 325

7 8 9 10

7  8  9 10
CH2 MASTER/

SLAVE
CH1

L1
L+

N
L–

4    5    6   17

1    2   15 16

Output
s -

Signal
Δ

Power
supply

S-Betrieb ohne 
Alarmüberwachung
(Ausgänge parallel)

Two-point control without alarm 
signal 
(outputs parallel)

Dos puntos de control sin 
señal de alarma
(salidas paralelas)

Controllo su due punti (delta) 
senza segnale d’allarme 
(uscite in parallelo)

Twee-punts regeling zonder 
functiealarm 
(uitgangen parallel)

Régulation entre deux points 
sans signal alarme 
(sorties parallèles)
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38 Endress+Hauser

L1
L+

N
L–

4    5    6   17

1    2   15 16
Power
supply

Output CH1

Output CH2

SlaveMaster

L1
L+

N
L–

4    5    6   17

1    2   15 16
Power
supply

Output CH1

Output CH2

Slave

5 4 3 2 1

Master

4 5 6 17

CH1

FTW 325

T

4 5 6 17

CH1

FTW 325

T

* MAX or MIN

*

*

*

*

7  8  9 10
CH2 MASTER/

SLAVE
CH1

7  8  9 10
CH2 MASTER/

SLAVE
CH1

Vierkanalbetrieb
(MIN bzw. MAX beliebig 
kombiniert)

Four channel mode 
(MIN resp. MAX arbitrary 
combined)

Versión de cuatro canales 
(Min resp. Máx)
Combinación arbitraria

Modalità a quattro canali 
(combinazione arbitraria 
MIN risp. MAX)

Vierkanaalsfunctie 
(MIN resp. MAX willekeurig 
gecombineerd)

Mode quatre voies 
(MIN resp. MAX, combinées 
de façon aléatoire)
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Endress+Hauser 39

onoff

de
la

y 
tim

e6 s

3 s

0,5 s

ou
tp

ut
 m

od
e

CH1 output parallel

CH2 output separate

1CH with alarm

Switch setting Master
.. 1 KΩ
.. 10 KΩ

.. 200 KΩ

sensitivity

ΔS (OFF)

CH1 (MAX)

Alarm (OFF)

CH2 (MIN)

Master/Slave (Master)

onoff

de
la

y 
tim

e6 s

3 s

0,5 s

ou
tp

ut
 m

od
e

CH1 output parallel

CH2 output separate

1CH with alarm

Switch setting Slave
.. 1 KΩ
.. 10 KΩ

.. 200 KΩ

sensitivity

ΔS (OFF)

CH1 (MAX or MIN)

Alarm (OFF)

CH2 (MAX or MIN)

Master/Slave (Slave)

1

2

3

4

5

6

7

8

Calibration

3
1

3
3

6
2

1

2

3

4

5

6

7

8

Calibration

3
1

3
3

6
2

Vierkanalbetrieb
(MIN bzw. MAX beliebig 
kombiniert)

Four channel mode 
(MIN resp. MAX arbitrary 
combined)

Versión de cuatro canales 
(Min resp. Máx)
Combinación arbitraria

Modalità a quattro canali 
(combinazione arbitraria 
MIN risp. MAX)

Vierkanaalsfunctie 
(MIN resp. MAX willekeurig  
gecombineerd)

Mode quatre voies 
(MIN resp. MAX, combinées de 
façon aléatoire)
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40 Endress+Hauser

L1
L+

N
L–

4    5    6   17

1    2   15 16
Power
supply

Output s - SignalΔ

Slave

5 4 3 2 1

Master

4 5 6 17

CH1

FTW 325

T

4 5 6 17

CH1

FTW 325

T

* MAX or MIN, *1
�s

*

*

*
1

*
1

SlaveMaster

L1
L+

N
L–

4    5    6   17

1    2   15 16
Power
supply

Output CH1

Output s -
Signal

Δ Output CH1

7  8  9 10
CH2 MASTER/

SLAVE
CH1

7  8  9 10
CH2 MASTER/

SLAVE
CH1

S-Betrieb ohne Alarmüber-
wachung und 2 Kanalbetrieb 
(Ausgänge separat)

Two-point control without alarm 
signal and two channel mode 
(outputs separate)

Dos puntos de control sin 
señal de alarma y dos canales 
(salidas separadas)

Controllo su due punti (delta) 
senza segnale allarme e 
modalità a due canali 
(uscite separate)

Twee-punts regeling zonder 
functiealarm en tweekanaals-
functie 
(uitgangen separaat)

Régulation entre deux points 
avec signal alarme et mode 
deux voies 
(sorties séparées)
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Endress+Hauser 41

onoff

de
la

y 
tim

e6 s

3 s

0,5 s

ou
tp

ut
 m

od
e

CH1 output parallel

CH2 output separate

1CH with alarm

Switch setting Master
.. 1 KΩ
.. 10 KΩ

.. 200 KΩ

sensitivity

ΔS (ON)

CH1 (MAX)

Alarm (OFF)

CH2 (MAX)

Slave/Master (Master)

onoff

de
la

y 
tim

e6 s

3 s

0,5 s

ou
tp

ut
 m

od
e

CH1 output parallel

CH2 output separate

1CH with alarm

Switch setting Slave
.. 1 KΩ
.. 10 KΩ

.. 200 KΩ

sensitivity

ΔS (ON)

CH1 (MAX or MIN)

Alarm (OFF)

CH2 (MIN or MIN)

Slave/Master (Slave)

1

2

3

4

5

6

7

8

Calibration

3
1

3
3

6
2

1

2

3

4

5

6

7

8

Calibration

3
1

3
3

6
2

S-Betrieb ohne Alarmüber-
wachung und 2 Kanalbetrieb 
(Ausgänge separat)

Two-point control without alarm 
signal and two channel mode 
(outputs separate)

Dos puntos de control sin 
señal de alarma y dos canales 
(salidas separadas)

Controllo su due punti (delta) 
senza segnale allarme e 
modalità a due canali 
(uscite separate)

Twee-punts regeling zonder 
functiealarm en tweekanaals-
functie  
(uitgangen separaat)

Régulation entre deux points 
avec signal alarme et mode 
deux voies (sorties séparées)
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42 Endress+Hauser

  Fehlfunktion Ursache Maßnahme
Schaltet nicht Versorgungsspannung fehlt 

(Grüne Leuchtdiode aus)
Versorgung prüfen

Elektronik defekt FTW 325 austauschen

Kontakte verschweißt
(nach einem Kurzschluss)

FTW 325 austauschen;
Sicherung in den 
Kontaktstromkreis

Messaufnehmer defekt Messaufnehmer austauschen

Schaltet falsch Im FTW 325 Umschalter für 
Grenzsignal falsch eingestellt

Umschalter hinter der 
Frontplatte richtig einstellen 

Dauernde
Störungs-
meldung

Unterbrechung oder 
Kurzschluss der Leitung zum 
Messaufnehmer

Leitung überprüfen

Messaufnehmer-Elektronik 
defekt

Messaufnehmer-Elektronik 
austauschen

Nivotester defekt Nivotester austauschen
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Fault Reason Remedy
Does not switch No power 

(green LED does not light up)
Check power

Electronic defect Replace FTW 325

Contacts welded together
(after short-circuit)

Replace FTW 325;
connect a fuse into contactor 
circuit

Measuring transmitter 
defective 

Replace measuring transmitter

Switches 
incorrectly

Incorrect setting of 
change-over switch for limit 
signal in FTW 325

Correctly set change-over 
switch behind front panel

Permanent 
alarm signal

Interrupt or short-circuit line to 
measuring transmitter

Check line

Measuring transmitter 
electronics defective

Replace measuring transmitter 
electronics 

Nivotester defective Replace Nivotester
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44 Endress+Hauser

   

 

Défaut Cause Mesure
Ne commute pas Absence tension 

d’alimentation
(diode verte éteinte)

Vérifier l’alimentation

Electronique défectueuse Remplacer le FTW 325

Contacts soudés
(après un court-circuit)

Remplacer le FTW 325;
insérer un fusible dans le 
circuit du contact

Capteur défectueux Remplacer le capteur

Mauvaise 
commutation

Dans le FTW 325, 
commutateur pour signal de 
seuil mal réglé

Régler correctement le 
commutateur derrière la 
plaque frontale

Message alarme 
permanent

Interruption ou court-circuit de 
la liaison au capteur

Vérifier la liaison

Electronique du capteur 
défectueuse

Remplacer l’électronique du 
capteur

Nivotester défectueux Remplacer le Nivotester
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Fallo Causa Solución
No conmuta No hay alimentación

(el LED verde no está 
iluminado)

Compruebe la alimentación

Las electrónicas son 
defectuosas

Sustituya el FTW 325

Contactos soldados juntos
(después del corto circuito)

Sustituya el FTW 325;
conecte un fusible en el 
circuito contactor

Sensor defectuoso Sustituya el sensor

Conmuta 
incorrectamente

Ajuste incorrecto de la señal 
de límite en FTW 325

Posicione correctamente el 
interruptor en el frontal

Aviso de fallo 
constante

Interrupción o cortocircuito de 
la conexión con el sensor

Compruebe el cableado

Electrónicas del transmisor 
defectuosas

Cambie la electrónica del 
transmisor

Nivotester defectuoso Sustituya el Nivotester

Identificación de fallosdesST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual
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Guasto Motivo Rimedio
Non commuta Mancanza alimentazione

(LED verde spento)
Controllare l’alimentazione

Elettronica guasta Sostituire elettronica FTW 325

Contatti saldati insieme 
(dopo il corto circuito)

Sostituire FTL 625;
mettere il fusibile nel
circuito di contatto

Trasmettitore di misura 
diffettoso

Sostituire trasmettitore di 
misura

Commuta non 
correttamente

Settaggio FTL 625 
non corretto

Correggere il punto di misura 

Segnali di 
allarme 
permanente

Interruzione del collegamento 
al trasmettitore 

Verifica la linea

Trasmettitore di misura 
elettronica difettosa

Sostituire trasmettitore di 
misura elettronica

Nivotester guasto Sostituire il Nivotester

Individuazione e 
eliminazione delle
anomalie
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Fout Oorzaak Maatregel
Schakelt niet Voeding ontbreekt

(groene LED = uit)
Voeding controleren

Elektronica defect FTW 325 wisselen

Contacten verkleefd
(na kortsluiting)

FTW 325 wisselen;
zekering in schakelkring 
opnemen

Sensor defekt Sensor wisselen

Schakelt foutief In de FTW 325 niveausignaal 
fout ingesteld

Omschakelaar achter de 
frontplaat goed instellen 

Continu 
stooralarm

Onderbreking of kortsluiting 
van sensor leiding

Leiding controleren

Sensor elektronica defect Sensor elektronica wisselen

Nivotester defect Nivotester wisselen
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KA 170F/00/a6/02.01 (a)
52009086

[Ex ia]
CH1

CH1

FTL 325 N

T

nivotester
FTL 325 N-#1#1

d Trennschaltverstärker
mit NAMUR-Eingang

e Switch isolator
with NAMUR input

f Amplificateur-séparateur
avec entrée NAMUR

es Aislador
con entrada NAMUR

i Unità di commutazione
con ingresso NAMUR

nl Scheidingsschakelaar
met NAMUR ingang

Hauser+Endress
The Power of Know How
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d Inhalt

Sicherheitshinweise 4
Geräte-Identifikation 6
Messeinrichtung 8
Einbau 9
Anschluss 12
Einstellungen 15
Funktion 16
Funktionstest
der Folgegeräte 20
Technische Daten 21
Fehlersuche 22
Ergänzende
Dokumentation 28

e Contents

Notes on Safety 4
Device Identification 6
Measuring system 8
Installation 9
Connection 12
Setting-up 15
Function 16
Function test
of secondary equipment 20
Technical Data 21
Trouble-shooting 23
Supplementary
Documentation 28

f Sommaire

Conseils de sécurité 4
Désignation de l’appareil 6
Ensemble de
détection de niveau 8
Montage 9
Raccordement 12
Réglage 15
Fonction 16
Test de fonction
des appareils connectés
en aval 20
Caractéristiques
techniques 21
Recherche de défauts 24
Documentation
complémentaire 28
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nl Inhoud
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d Sicherheitshinweise

Nivotester FTL 325 N
mit eigensicherem NAMUR-
Eingang (IEC 60947-5-6)
nur an passenden Messauf-
nehmer (Grenzsignalgeber)
anschließen!
Bei unsachgemäßem Einsatz
können Gefahren von ihm
ausgehen.
Das Gerät darf nur von
qualifiziertem und
autorisiertem Fachpersonal
unter besonderer Beachtung
– dieser Betriebsanleitung,
– der einschlägigen Normen,
– der gesetzlichen Vorschriften
– und der Zertifikate

(je nach Anwendung)
eingebaut, angeschlossen,
in Betrieb genommen und
gewartet werden.

Achtung!
= verboten; führt zu
fehlerhaftem Betrieb
oder Zerstörung.

e Notes on Safety

Nivotester FTL 325 N with
intrinsically safe NAMUR input
(to IEC 60947-5-6)
only connect to suitable
measuring transmitter
(limit contactor)!
If used incorrectly it is
possible that application-
related dangers may arise.
The device may be
installed, connected,
commissioned, operated and
maintained by qualified and
authorised personnel only,
under strict observance of
these operating instructions,
any relevant standards, legal
requirements, and, where
appropriate, the certificate.

Caution!
= forbidden; leads to
incorrect operation or
destruction.

f Conseils de sécurité

Le Nivotester FTL 325 N avec
entrée NAMUR à sécurité
intrinsèque (IEC 60947-5-6)
ne doit être raccordé qu’à des
capteurs correspondants
(détecteurs de niveau).
Il peut être source de danger
en cas d’utilisation non
conforme aux prescriptions.
L’appareil ne doit être
installé, raccordé, mis en
service et maintenu que par
un personnel qualifié et
autorisé, qui tiendra compte
des indications contenues
dans la présente mise
en service, des normes
en vigueur et des certificats
disponibles
(selon l’application).

Attention!
= interdit; peut provoquer
des dysfonctionnements
ou la destruction.

4 Endress+Hauser
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es Notas sobre seguridad

Nivotester FTL 325 N con
entrada NAMUR
intrínsecamente segura
(según IEC 60947-5-6).
Conectar solamente un
transmisor de medida
apropiado
(contactor de límite).
Su empleo inapropiado
puede resultar peligroso. El
equipo deberá ser montado,
conectado, instalado y
mantenido única y
exclusivamente por
personal cualificado y
autorizado, bajo rigurosa
observación de las
presentes instrucciones de
servicio, de las normativas y
legislaciones vigentes,
así como de los certificados
(dependiendo de la aplicación).

Atención!
= Prohibido; peligro
de mal funcionamiento
o de destrucción.

i Note sulla sicurezza

Nivotester FTL 325 N
a sicurezza intrinseca
ingresso NAMUR
(conforme a IEC 60947-5-6)
collegare solamente ad un
trasmettitore di misura
adeguato. Un’installazione
non corretta può determinare
una situazione di pericolo
determinata dall’applicazione.
Lo strumento FTC 262 deve
essere montato, connesso,
messo in funzione ed operato
solamente da personale
qualificato ed autorizzato,
sotto la stretta osservazione
delle presenti norme di
istallazione e di manutenzione
e delle ulteriori norme,
regolamenti, disposizioni
legali vigenti e, dove richiesto,
dei certificati appropriati.

Attenzione!
= Vietato; pericolo
di malfunzionamento
o di distruzione.

nl Veiligheidsinstructies

Nivotester FTL 325 N met
intrinsiekveilig NAMUR ingang
(conform IEC 60947-5-6)
alleen an te sluiten op
passend meetinstrument
(niveauschakelaar).
Indien niet correct gebruikt
kunnen gevaarlijke situaties
ontstaan.
Het instrument alleen door
gekwalificeerd en
geautoriseerd personeel
laten inbouwen, aansluiten,
in bedrijf nemen en
onderhouden.
Neem de instructies in deze
inbedrijfstellingsvoorschriften,
de desbetreffende normen,
de wettelijke voorschriften en
eventuele certificaten in acht.

Opgelet!
= verboden; leidt tot
foutieve werking
of storing.
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d Geräte-Identifikation

e Device Identification

f Désignation de l’appareil

es Identificación del equipo

i Identificazione dello
strumento

nl Instrument-identificatie
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d Messeinrichtung

e Measuring system

f Ensemble de
détection de niveau

es Sistema de medida

i Sistema di misura

nl Meetopstelling

Eingangssignal
Input signal
Signal d’entrée
Señal de entrada
Segnale d’ingresso
Ingangssignaal

H = High = 2,1…5,5 mA
L = Low = 0,4…1,2 mA

< 0,2 mA
> 6,0 mA

6,8…16 kΩ

0,47…2,7 kΩ

NAMUR

Ex i (IS)

NAMUR

Liquiphant M/S
FTL 50/51/70/71
+ FEL 56/58

FTL 325 N

U~
U–~

EX EX

CH1
17 + 19!

a)

b)

c)

[Ex ia]
CH1

CH1

FTL 325 N

T

Messaufnehmer
Sensor
Capteur
Sensor
Sensore
Sensors

Beispiele / Examples / Exemples /
Ejemplo / Esempio / Voorbeeld

8 Endress+Hauser

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 449 of 927



d Einbau

Vor Beschädigung und
Witterung geschützt

e Installation

Protected against damage
and weather

f Montage

Protéger contre les chocs
et les intempéries

es Montaje

Protegido contra daños e
intemperie

i Montaggio

Proteggere contro urti e
intemperie

nl Inbouw

Voor beschadigingen en
weersinvloeden beschermen

22,5 mm

100 mm = 3.94 in

112 mm

95
 m

m

10
8 

m
m

min. IP 55

Hutschiene / Mounting rail / Rail profilé /
Raíl de montaje / Rotaia / Montage-rail

EN 50022 - 35x7,5 / EN 50022 - 35x15

Endress+Hauser 9
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d Mindestabstände in mm

e Minimum separation in mm

f Intervalle min. entre deux
appareils en mm

es Distancia mínima en mm

i Distanze minime in mm

nl Minimale afstand in mm

100 mm = 3.94 in

FT
L

32
5

N
-..

1

FT
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32
5

N
-..

1

FT
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5
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-..
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min. 50

m
in

.5
0

min. 50
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3
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L
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N
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1

?
?

?
?

?

EX

EX

EX
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d A Montage auf Hutschiene
B Demontage

1. Klemmenblöcke entfernen
2. Gerät abnehmen

e A Rail mounting
B Dismantling

1. Remove the terminal blocks
2. Remove the unit

f A Montage sur rail profilé
B Démontage

1. Déconnecter les borniers
2. Oter l’appareil

es A Montaje en raíl
B Desmontaje

1. Quitar los bornes de
conexión

2. Quitar el instrumento

i A Montaggio su rotaia
B Smontaggio

1. Togliere il blocchetto morsetti
2. Togliere lo strumento

nl A Railmontage
B Uitbouw

1. Klemmenblok verwijderen
2. Instrument verwijderen

EN 50022; 35 x 7,5
EN 50222,  35 x 15

A

B 1.

b

b

a

a 2.
FTL 325

0 V

L1
L+

U~–

N
L–

!
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d Anschluss

Anordnung der Klemmen
Hilfsenergie

e Connection

Terminal arrangement
Power supply

f Raccordement

Agencement des bornes
Alimentation

es Conexiones

Asignación de terminales
Alimentación

i Collegamenti

Ordinamento dei terminali
Alimentazione

nl Aansluiting

Klemmen positie
Voedingspanning

1 2 15 16

4 5 6

7 8

L–

N

N

U~ 85…253 V
50/60 Hz

U– 20…  60 V
U~ 20…  30 V

50/60 Hz

(AC)

(DC)
(AC)

max. 1,5 mm²
(max. AWG 16)

L+

L1

L1
...

[Ex ia]
CH1

CH1

FTL 325 N

T

Typenschild beachten!
Note name plate!
Tenir compte
de la plaque signalétique!
Ver identificación!
Targhetta note!
Typeplaatje bekijken!
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d Anschluss des
Messaufnehmers

e Sensor connection

f Raccordement du capteur

es Conexión del sensor

i Connessione sensore

nl Aansluiting van de
meetinstrument

= Eingang / Input / Entrée /
Acceso / Ingresso / Ingang

(NAMUR,
IEC 60947-5-6, EN 50227)

H = 2,1…5,5 mA

L = 0,4…1,2 mA

FTL 325 N-#1#1
NAMUR
(IEC 60947-5-6,
EN 50227)

– +
7 8

– +

1 2

d Beliebiger NAMUR-Messaufnehmer
(Grenzsignalgeber)

e Any NAMUR measuring transmitter
(limit contactor)

f Capteur NAMUR quelconque
(détecteur de niveau)

es Cualquier transmisor de medida tipo NAMUR
(contacto de límite)

i Qualsiasi trasmettitore NAMUR
(interruttori)

nl Willekeurige NAMUR meetinstrument
(niveauschakelaar)

z.B. / e.g. / p.e. / por ej. / p.e. / bijv.
Liquiphant M/S FTL 50/51/70/71 + FEL 56
Liquiphant M/S FTL 50/51/70/71 + FEL 58
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d Anschluss der Ausgänge

e Output connection

f Raccordement des sorties

es Conexión de la salida

i Connessione d’uscita

nl Aansluiting van de uitgangen

= Ausgang / Output / Sortie /
Salida / Uscita / Uitgang

CH1

CH1

15 164   5   6

U~

I~
P~

max. 253 V (AC)
max. 2 A (AC)
max. 500 VA / cos 0,7ϕ ≥

max. 40 V (DC)
max. 2 A (DC)
max. 80 W

I–...

U–...

P–...

Grenzsignal
Limit signal
Signal de seuil
Señal de límite
Soglia d’intervento
Niveausignaal

Störung
Fault
Défaut
Fallo
Guasto
Storing
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d Einstellungen

Frontplatte öffnen
1 = Eingangssignal
2 = Störungsmeldung

e Setting-up

Opening the front panel
1 = Input signal
2 = Alarm signal

f Réglages

Ouvrir la plaque frontale
1 = signal d’entrée
2 = signal d’alarme

es Ajuste

Abrir el panel frontal
1 = Señal de entrada
2 = Señal de alarma

i Messa in marcia

Aprendo il pannello frontale
1 = sengale d’ingresso
2 = segnale d’allarme

nl Instellingen

Frontplaat openen
1 = Ingangssignaal
2 = Storingsmelding

16....19

> 2,1 mA < 1,2 mA

1  2
O

N1
2

O
N

[Ex ia]
CH1

CH1

FTL 325 N

T

CH1

CH1

15

5

1

L+
L1

X2

L–
N

2 16

6

2,1
ON

1,2
OFF

X1

X1 X1

X2 X2

4

87
– +

CH1
siehe / see / voir /
ver / vedere / zie
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d Funktion

e Function

f Fonction

es Funcionamiento

i Funzione

nl Functie

= H
Grenzsignal / Limit signal /
Signal de seuil / Señal de límite /
Soglia d’intervento / Niveausignaal

Mit Störungsmeldung
With alarm signal
Avec signal d’alarme
Con señal de alarma
In caso di allarme
Met storingsmelding

15 16

15 16

15 16

15 16

4   5   6

4   5   6

4   5   6

4   5   6

CH1CH1

L

GN

GN

GN

GN

RD

RD

YE

YE

7
8

7
8

7
8
7
8

7
8

1
2

2,1…5,5 mA

0,4…1,2 mA

6,0…8,6 mA

0…0,2 mA

0 mAU

U = 0 V

–
+

–
+

–
+
–
+

H

GN = grün / green / vert / verde / verde / groen
RD = rot / red / rouge / rojo / rosso / rood
YE = gelb / yellow / jaune / amarillo / giallo / geel

Störung
Fault
Défaut
Fallo
Guasto
Storing

Eingangssignal / Input signal /
Signal d’entrée / Señal de entrada /
Segnale d’ingresso / Ingangssignaal

> 2,1 mA

1
2

O
N
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= H
Grenzsignal / Limit signal /
Signal de seuil / Señal de límite /
Soglia d’intervento / Niveausignaal

Ohne Störungsmeldung
Without alarm signal
Sans signal d’alarme
Sin señal de alarma
In mancanza d’allarme
Zonder storingsmelding

15 16

15 16

15 16

15 16

15 16

4   5   6

4   5   6

4   5   6

4   5   6

4   5   6

CH1CH1 GN

GN

GN

GN

GN

RD YE

YE

YE

L

1
2U

U = 0 V

7
8
7
8

7
8
7
8

7
8

7
8

7
8

2,1…5,5 mA

max. 8,6 mA

0,4…1,2 mA

0 mA

6,0…8,6 mA

0…0,2 mA

0 mA

–
+
–
+

–
+
–
+

–
+

–
+

H

Eingangssignal / Input signal /
Signal d’entrée / Señal de entrada /
Segnale d’ingresso / Ingangssignaal

Störung
Fault
Défaut
Fallo
Guasto
Storing

GN = grün / green / vert / verde / verde / groen
RD = rot / red / rouge / rojo / rosso / rood
YE = gelb / yellow / jaune / amarillo / giallo / geel

1
2

O
N

> 2,1 mA
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= L
Grenzsignal / Limit signal /
Signal de seuil / Señal de límite /
Soglia d’intervento / Niveausignaal

Mit Störungsmeldung
With alarm signal
Avec signal d’alarme
Con señal de alarma
In caso di allarme
Met storingsmelding

15 16

15 16

15 16

15 16

4   5   6

4   5   6

4   5   6

4   5   6

CH1CH1

H

GN

GN

GN

GN

RD

RD

YE

YE

7
8

7
8

7
8
7
8

7
8

1
2

2,1…5,5 mA

0,4…1,2 mA

6,0…8,6 mA

0…0,2 mA

0 mAU

U = 0 V

–
+

–
+

–
+
–
+

L

Eingangssignal / Input signal /
Signal d’entrée / Señal de entrada /
Segnale d’ingresso / Ingangssignaal

Störung
Fault
Défaut
Fallo
Guasto
Storing

GN = grün / green / vert / verde / verde / groen
RD = rot / red / rouge / rojo / rosso / rood
YE = gelb / yellow / jaune / amarillo / giallo / geel

< 1,2 mA

1
2

O
N
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= L
Grenzsignal / Limit signal /
Signal de seuil / Señal de límite /
Soglia d’intervento / Niveausignaal

Ohne Störungsmeldung
Without alarm signal
Sans signal d’alarme
Sin señal de alarma
In mancanza d’allarme
Zonder storingsmelding

15 16

15 16

15 16

15 16

15 16

4   5   6

4   5   6

4   5   6

4   5   6

4   5   6

CH1CH1 GN

GN

GN

GN

GN

RD YE

YE

YE

1
2U

U = 0 V

7
8
7
8

7
8
7
8

7
8

7
8

7
8

2,1…5,5 mA

max. 8,6 mA

0,4…1,2 mA

0 mA

6,0…8,6 mA

0…0,2 mA

0 mA

–
+
–
+

–
+
–
+

–
+

–
+

H

L

Störung
Fault
Défaut
Fallo
Guasto
Storing

GN = grün / green / vert / verde / verde / groen
RD = rot / red / rouge / rojo / rosso / rood
YE = gelb / yellow / jaune / amarillo / giallo / geel

Eingangssignal / Input signal /
Signal d’entrée / Señal de entrada /
Segnale d’ingresso / Ingangssignaal

< 1,2 mA

1
2

O
N
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d Funktionstest
der Folgegeräte

e Function test
of secondary equipment

f Test de fonction
des appareils connectés
en aval

es Prueba de funcionamiento
del circuito secundario

i Test di funzionalità dei
dispositivi secondari

nl Functietest
van de volgapparatuur

15 16

15 16

15 16

15 16

4   5   6

4   5   6

4   5   6

4   5   6

CH1

2,1

1,2

2,1

1,2

GN

GN

GN

GN

GN

YE

RD YE

RD

RD

1  2
O

N
1  2
O

N
1  2
O

N
1  2
O

N

[Ex ia]
CH1

CH1

FTL 325 N

T

15 164   5   6 GN YE

Bei Einstellung
With setting
Avec réglage
Con ajuste
Con impostazione
Met instelling

Prüftaste drücken
Press test button
Appuyer
sur la touche test
Pulse
el botón de prueba
Premere
il pulsante test
Testknop indrukken

20 Endress+Hauser
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d Technische Daten

e Technical Data

f Caractéristiques
techniques

es Datos técnicos

i Dati tecnici

nl Technische gegevens

FT
L

32
5

FT
L

32
5

FT
L

32
5

FT
L

32
5

FT
L

32
5

FT
L

32
5

min. 10 mm
(min. 0,4 in)

–20…+60 °C
(0…+140 °F)

–20…+40 °C
(0…+100 °F)

–20…+50 °C
(0…+120 °F)

16
155

6

4

1
2U FTL 325 N-#1A1: P 1,75 W

FTL 325 N-#1E1: P 1,2   W
max.

max.

14

12

max. 4 FTL 325-#1#1

Hilfsenergie / Power supply / Alimentation /
Alimentación / Alimentazione / Voedingspanning

Schaltleistung / Switching power / Pouvoir de coupure /
Capacidad del relé / Carico contatti / Contactbelasting

Umgebungstemperatur / Ambient temperature / Température ambiante /
Temperatura ambiente / Temperatura ambiente / Omgevingstemperatuur
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d Fehlersuche Fehlfunktion Ursache Maßnahme
Schaltet nicht Versorgungsspannung fehlt

(Grüne Leuchtdiode aus)
Versorgung prüfen

Elektronik defekt FTL 325 N austauschen

Kontakte verschweißt
(nach einem Kurzschluss)

FTL 325 N austauschen;
Sicherung in den Kontaktstromkreis

Messaufnehmer defekt Messaufnehmer austauschen

Schaltet falsch Umgekehrte Funktion des
Messaufnehmers

Am Messaufnehmer Ausgangs-
signal umkehren
(z.B. Minimum/Maximum-Sicherheits-
schaltung anders einstellen)

Im FTL 325 N Umschalter für
Grenzsignal falsch eingestellt

Umschalter hinter der Frontplatte
richtig einstellen (S. 16…19)

Dauernde
Störungsmeldung

Als Messaufnehmer Schalter
ohne Strombegrenzungs-
widerstände angeschlossen

Widerstände anschließen oder
Störungsmeldung abschalten
(S. 17, 19)

Unterbrechung oder
Kurzschluss der Leitung zum
Messaufnehmer

Leitung überprüfen

Messaufnehmer-Elektronik
defekt

Messaufnehmer-Elektronik
austauschen

22 Endress+Hauser
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e Trouble-shootingFault Reason Remedy
Does not switch No power

(green LED does not light up)
Check power

Electronics are defective Replace FTL 325 N

Contacts welded together
(after short-circuit)

Replace FTL 325 N;
connect a fuse into contactor circuit

Measuring transmitter defective Replace measuring transmitter

Switches
incorrectly

Inverted measuring transmitter
function

Invert output signal on measuring
transmitter
(e.g. set minimum/maximum safety
circuit differently)

Incorrect setting
of change-over switch for
limit signal in FTL 325 N

Correctly set change-over switch
behind front panel (p. 16…19)

Permanent
alarm signal

Switch connected as measuring
transmitter without current
limiting resistors

Connect resistors or switch off
alarm signal (p. 17, 19)

Interrupt or short-circuit line to
measuring transmitter

Check line

Measuring transmitter
electronics defective

Replace measuring transmitter
electronics
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f Recherche de défauts Défaut Cause Mesure
Ne commute pas Absence tension d’alimentation

(diode verte éteinte)
Vérifier l’alimentation

Electronique défectueuse Remplacer le FTL 325 N

Contacts soudés
(après un court-circuit)

Remplacer le FTL 325 N;
insérer un fusible dans le circuit du
contact

Capteur défectueux Remplacer le capteur

Mauvaise
commutation

Fonctionnement inversé
du capteur

Inverser le signal de sortie sur le
capteur
(par ex. modifier la sécurité min/max)

Dans le FTL 325 N,
commutateur pour signal de
seuil mal réglé

Régler correctement le commutateur
derrière la plaque frontale (p.16…19)

Signal alarme
permanent

Commutateur sans résistance
de limitation du courant
raccordé comme capteur

Raccorder des résistances ou
désactiver le signal alarme
(p. 17, 19)

Interruption ou court-circuit de
la liaison au capteur

Vérifier la liaison

Electronique du capteur
défectueuse

Remplacer l’électronique du capteur
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es Identificación de fallosFallo Causa Solución
No conmuta No hay alimentación

(el LED verde no está iluminado)
Compruebe la alimentación

Las electrónicas son
defectuosas

Sustituya el FTL 325 N

Contactos soldados juntos
(después del corto circuito)

Sustituya el FTL 325 N;
conecte un fusible en el circuito
contactor

Sensor defectuoso Cambie el sensor

Conmuta
incorrectamente

El sensor está configurado
al revés

Cambie la salida de señal del sensor
(Por ej. Cambie de posición el
interruptor de seguridad mín./máx.)

Ajuste incorrecto de la señal de
límite en FTL 325 N

Posicione correctamente el interruptor
en el frontal (pág. 16...19)

Aviso de fallo
constante

Interruptor conectado como
transmisor de medida sin
resistencias de límite de corriente

Conecte resistencias o desconecte la
señal de alarma (pág. 17, 19)

Interrupción o cortocircuito de la
conexión con el sensor

Compruebe el cableado

Electrónicas del transmisor
defectuosas

Sustituya la electrónica del transmisor
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i Individuazione e
eliminazione
delle anomalie

Guasto Motivo Rimedio
Non commuta Manca alimentazione

(LED verde spento)
Controllare l’alimentazione

Elettronica difettosa Sostituire FTL 325 N

Contatti saldati insieme
(dopo il corto circuito)

Sostituire FTL 325 N;
inserire un fusibile nel circuito
dei contatti

Dispositivo guasto Sostituire il dispositivo

Commuta non
correttamente

Funzioni del trasmettitore
invertite

Invertire l’uscita del segnale sul
trasmettitore
(es. impostare differentemente la
selezione minimo/massimo)

Impostazioni errate della
modalità di scambio

Correggere l’impostazione (p. 16…19)

Rimane in
allarme

Interruttore connesso senza
resistori di limitazione della
corrente

Connettere resistori o escludere il
segnale d’allarme (p. 17, 19)

Linea interrotta o in corto circuito Verificare la linea

Elettronica guasta Sostituire l’elettronica
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nl Fout zoekenFout Oorzaak Maatregel
Schakelt niet Voeding ontbreekt

(groene LED uit)
Voeding testen

Elektronica defect FTL 325 N uitwisselen

Contacten verkleefd
(na een kortsluiting)

FTL 325 N uitwisselen;
zekering plaatsen in contactcircuit

Sensor defect Sensor verwisselen

Schakelt foutief Omgekeerde functie
van de sensor

Bij de sensor uitgangssignaal
omdraaien
(Bijv. min./max. schakelaar
anders instellen)

In de FTL 325 N schakelaar
voor niveau foutief ingesteld

Schakelaar achter de frontplaat correct
instellen (zie pag. 16…19)

Continue
foutmelding

Als schakelsensor zonder
stroombegrenzende
weerstanden aangesloten

Weerstanden aansluiten of
functiealarm uitschakelen
(zie pag. 17, 19)

Onderbreking of signaal
kortsluiting van de
sensorbekabeling

Kabel testen

Sensor elektronica defect Sensor elektronica verwisselen
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d Ergänzende
Dokumentation

e Supplementary
Documentation

f Documentation
complémentaire

es Documentación
adicional

i Documentazione
supplementare

nl Aanvullende
documentatie

d Technische Information für Nivotester FTL 325 N

e Technical Information for Nivotester FTL 325 N

f Information technique pour Nivotester FTL 325 N

es Información técnica sobre Nivotester FTL 325 N

i Informazioni tecniche per Nivotester FTL 325 N

nl Technische Informatie voor Nivotester FTL 325 N

TI 353F

d Sicherheitshinweise (ATEX)

e Safety instructions (ATEX)

f Conseils de sécurité  (ATEX)

es Instrucciones de seguridad (ATEX)

i Istruzioni di sicurezza (ATEX)

nl Veiligheidsinstructies (ATEX)

XA 134F II (1) GD, [EEx ia] IIC

KA 170F/00/a6/02.01 (a), 52009086, GW/CV5
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15094e St. 01.06.95 1

Operating Instructions 15094e 

Programmable 5 Digit Process Display  
Transmitter with Display/Alarm Control 
PMO 2105/4105 for I/U/R 

I  DIMENSIONS
Front frame
W x H in mm 

Depth
behind
panel
in mm 

Display 
height
in mm 

Panel Cutout 
W x H in mm 

Digits

PMO 2105 96 x 48 120 14 92 (+0,8) x 45 (+0,6) 5
PMO 4105 144 x 72 162 20 137,2(  0,5) x  66( 0,5) 5

II  STANDARD FUNCTIONS

PMO 2105/4105 have following standard functions: 

Option for PMO 
2005/4005

PMO 2105/4105 

S91 Peak value storage 
S97 Cancellation of parameter disabling 
S101 Linearization of a slope with 10 steps 
S1 Transducer supply 15 V DC/50 mA 
S177 Dimmed display

Following functions are new: 

a) 5 digits 
b) Digital input for 

 start/stop
 Display test 
 Blanking

c) Display brightness in 7 steps 
d) Average value 1 - 20 s 
e) Individual setting of hysteresis for each limit value 
f) If the hardware for a certain function is not available, e.g. transducer output the input  
 function is disabled 
g) Circuit break alarm 

III  TECHNICAL DATA

 Measuring ranges  2 mA,  20 mA 
 200 mV,  2 V,  20 V,  200 V DC 

(Option R =  0…200 , 0…2 k )
Resolution 11 μV at 200 mV measuring range 

Programmable Display 
Range

-19999…+99999

Decimal point programmable

Accuracy  0,05 % f.s.d.  1 digit at 23 °C 

Measuring rate 3 measurements/s 

Averaging 1 s from 3 measurements up to  20 s from 60 
measurements
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15094e St. 01.06.95 2

Overrange - display 
and measuring range 

„or“ at 10 % overrange 

Underrange - display 
and measuring range 

„ur“ at 10 % underrange 

ERROR display Calibration data is lost; the device must be returned to 
service department for calibration. 

Status display „-------“ Input is disabled 

„…………“ Interruption of input by pressing F 

„P………“ Input has been completed and the parameter 
is stored in the EEPROM 

„---“ Circuit break at 4…20 mA minimum operation value 
<0,12 mA 

Power supply 230/115 V AC  10 % 47…63 Hz through internal 
jumper

Current consumption 6 VA 

Ambient temperature 0…55 ° C 

Storage temperature -10...+70 °C 

Protection Front to IP 64 acc. DIN 40050 

Connection Plugable terminals 1,5 mm2

Transducer supply 2 and 3 wire transducers 15 V DC /50 mA 

Operation control Watchdog

Isolation group A to VDE 0110 built in condition 

Relative humidity  75 % annual mean, seldom and slight dew 

Options

N2 Power supply 24 V AC  10 % 47…63 Hz, 6 VA, 
galvanically separated from measurement input and analog 
output, Test voltage  1,5 kV acc. VDE 0100, section 410 

N3 Power supply 18 - 30 V DC 
galvanically separated from measurement input and analog 
output, Test voltage  1,5 kV acc. VDE 0100, section 410 

I Analog output, galvanically isolated 
0(4)…20 mA, load 500 ,
Accuracy 0,1 %, resolution 12 bit) 
Circuit break > 22 mA, 

U Analog output, galvanically isolated 
0(2)…10 V DC, max. load 2 k ,
Accuracy 0,1 %, resolution 12 bit, 
Circuit break analog output >11 V 
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G2 2 independent limit values, 
galvanically isolated switching contacts, 250 V, 1 A 50 W, 
n.o.c. or n.c.c., hysteresis programmable for each channel 

G3 third limit value, galvanically isolated switching contacts, 125 V 
AC/0,4 A 30 V=/2 A,
n.o.c. or n.c.c., hysteresis programmable 

gr green LED (indicated value) 

SR85 RS 485 interface, galvanically isolated, max. 31 units, initialization 
9600 baud, 8 bit, 1 Stop bit, no parity 

S2 Strain gauge differential pressure sensor, constant current 1 mA 

S3 Strain gauge differential pressure sensor, supply 10 V 
DC, 50 mA 

S4 Power supply for 2 and 3 wire  sensor 24 V DC, 50 mA 

R Resistance measurement 0…200/0...2000 , constant 
current 1 mA 

SM black front frame

IV OPERATION

EnterF

Func
for c

t ion key
onfgurat ion

Scroll key Enter key
for storing
the displayed value

The keys have following functions in the measuring mode: 

F Start configuration procedure 
Scroll (S) Display of minimum peak value as long as key is pressed. 
Enter  (E) Display of maximum peak value as long as key is pressed. 
Scroll and F Cancel minimum peak value (first Scroll, then also the F) 
Enter and F Cancel maximum peak value (first Enter, then also the F) 
Scroll and 
Enter

Display of device type (PMO 2105) 2 s and display test (8.8.8.8.8.)
as long as both keys are pressed 

The keys have following functions in the configuration mode: 

F  (F) Interruption of input or reset to previous function number 
Scroll (S) Edit blinking digit 
Enter (E) Confirm blinking digit 

If parameter input is disabled (slide switch to the right, rear side of PMO 2105/4105), 
configuration can only be started using F if for at least one limit value (1.  switching point) the 
parameter input is not disabled (3.  Parameter). All disabled functions cannot be edited. 
15094e St. 01.06.95 3
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GENERAL VIEW OF OPERATION

Power on

Process value

F  S  E

F  S  E

F  S  E

The F key is used to switch to configurat ion.

The previously set parameter is displayed blinking. The digit  may
be edited by pressing Scroll and confirmed by pressing Enter. By
pressing F input is interrupted and the edited digit  is not stored in
the EEPROM. The parameter remains unchanged.

Parameter input has been completed. P in the display confirms
storage in EEPROM.

The previously set funct ion number is displayed blinking.
The number may be edited using Scroll and confirmed with
Enter.By pressing F input is interrupted and the edited digit  is not
stored in the EEPROM. The parameter remains unchanged.

Max. peak value
Min. peak value

Funct ion 4 has been selected. It  consists of three parameters..
The first  parameter is indicated without a decimal point in the
funct ion display. It  has a float ing point. After confirming the last
digit , the decimal point ’s posit ion may be changed through Scroll.
Pressing Enter will confirm it ’s posit ion.

The third parameter in funct ion 4, lim it  values, is indicated by the
display format of several decimal points.

Funct ion is not in use or disabled.

F  S  E

F  S  E

F  S  E

The second parameter in funct ion 4, hysteresis, is indicated by a
decimal point in funct ion 4.
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V CONFIGURATION

The device is configured using the front panel keys. 

All function levels are called up by pressing F. Input may be interrupted or individual 
parameters may be skipped by pressing F. The parameters may only be entered if the
hardware has been installed (e. G. no setting of analog output if neither option I nor U are 
included). Functions 3 and 4 may be used to set the alarm display although G2 as an 
option is not contained. 

Attention
Please observe 

For higher accuracy, the display scaling may be performed with a variable 
number of digits behind the decimal point. However, the current measurement 
value displayed with the number of digits behind decimal point is selected in 
function 0. Especially after a change of input, it must be observed that the 
decimal point is set correctly while scaling. Overrange is indicated by „or“ 

CONFIGURATION ON DELIVERY

Measuring range program number 1
Measuring range -19,999 - 20,000 
Display range -19,999 - 20,000 
Decimal point 3
Limit value 1(option G2), switching 
mode

10,000, 0/1/1 

Limit value 2(option G2), switching 
mode

11,000, 0/1/1 

Limit value 3(option G3), switching 
mode

12,000, 0/1/1 

Hysteresis 00,000
Measuring rate 0
Scaling of analog output (option I/U) 
lower value 

00,000

Scaling of analog output (option I/U) 
upper value 

20,000

Analog outputs 0/0
Display intensity 5
Digital input 0
Device address (option SR 85) 0 00 = 

01-99

manual operation 

operation through
interface
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0.5.0.3.1.
0 = +/- 2 mA
2 = +/- 200 mV (internal jumper A)
3 = +/- 2 V

Decimal point of
Process value 0...4

0 = 0,3 s - No average 
1 = 1 s - Average from 3 measurements
2 = 2 s - Average from 6 measurements
3 = 3 s - Average from 9 measurements

4 = 4 s - Average from 12 measurements
5 = 5 s - Average from 15 measurements
6 = 10 s - Average from 30 measurements
7 = 20 s - Average from 60 measurements

Measurement rate/Average
0...7

0 = dimmest display

6 = brightest display

-19.999

Function 1 
Scaling of Measurement
range

Function 0 
Basic setting

2.

1.

0.

20.000

-19.999

Function 2 
Scaling of process
value display

1. Parameter - Initial value -19999...99999 (floating point)
2. Parameter - ultimate value -19999...99999 (floating point)

Display intensity
0...6

1. Parameter - Measurement signal initial value -19999...20000
2. Parameter - Measurement signal ultimate value -19999...20000
The decimal point is determined through measurement range
function (F0) 

Digital input
0...5

6 = 4 - 20 mA with circuit break control

1 = +/- 20 mA (internal jumper B ) Standard

5 = +/- 200 V (jumper B) Standard

0 or 3 = Display, limit values, analog output „freeze"
1 or 4 = Display test (all digits are displayed)
2 or 5 = blanking (display very dim)
0, 1, 2    = Function is processed if digital terminals are connected

3, 4, 5    = Function is processed if digital terminals are open 
                  (Invertion of 0, 1, 2).

20.000

Measuring range 0...5

4 = +/- 20 V

0 = no decimal point XXXXX.
1 = decimal point before 1. digit XXXX.X
2 = decimal point before 2. digit XXX.XX
3 = decimal point before 3. digit XX.XXX
4 = decimal point before 4. digit X.XXXX
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Function 3 1. Limit Value 

1 0. 0 0.03 Switching point -19999 ...99999 floating point

0 0 0 0.03. Switching point of hysteresis 0..99999 floating point

0.1.1.3 Type of limit value

0= n.c.c. (contact is opened in case of alarm LED is on in normal operating condition) 
1=n.o.c. (contact is closed in case of alarm, LED is on in case of alarm) 

0= MIN-Alarm (Alarm if value falls below switching point) 
1= MAX-Alarm (Alarm if value is exceeded
2 = Circuit break control

0= inactive, no limit value control, relay in normal operating condition 
1= active
2= active, value may be edited although parameter input is disabled

Function 4 2. Limit Value 

1 1 0 0.04 Switching point -19999 ...99999 floating point

0 0 0 0.04. Switching point of hysteresis 0..99999 floating point

0.1.1.4 Type of limit value - for details refer to limit value 1

Function 5 3. Limit Value 
(only available for devices with option G3, programmable without display)

1 2.0 0 0 5 Switching point -19999 ...99999 floating point

0 0.0 0 0 5. Switching point of hysteresis 0..99999 floating point

0.0.1.1.5 Type of limit value
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Function 6 Current/Voltage output
(only available for devices with options I/U1) 

0 0 0 0.06 Initial value (related to standard measuring mode) -19999…99999 floating point 

2 0.0 0 0 6. Ultimate value (related to standard measuring mode) 0...99999 floating point

0.0.6 Initial value for output and filter 

0= Initial value 0 mA/0 V output 
1= Initial value 4 mA/2 output 

0= without averaging filter approx. 3 s updating time 
1= with averaging filter, update in relation to measuring rate selected under function 0 

Function 6 Interface address 
(only available for devices with option SR85)

0 0 6 00…99 (00 = inactive) 

Function 7 Setting linearization data 

Function 8 -

Function 9 -

Please note The second parameter is displayed with a decimal point in the function display. The 
third parameter is distinguished by the display format. 

Status display: „_____“ input has been disabled 
„…..“ input has been interrupted by pressing F. 
„P.....“ input has been completed and is stored in the EEPROM. 
„---“ circuit break input 4…20 mA (alternatively output through

limit values G1, G2, G3) 

Measuring range 200 mV 

Measuring range 
0…200 mV is 
selected through 
metal jumper B to A 
on p.c.b. E560. 
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FUNCTION F7
LINEARIZATION OF MEASUREMENT VALUES

       0.0

F
7

       0
L

0
      on

0
 05.000

    20.0

 L.O. on

-19999...99999

The decimal point  may be set .

Linearizat ion test

ok
ErrorF

OFF
ON

OFF
0...9

Measuring mode

2. set t ing
Switching on and of f  of  linearizat ion point

3. set t ing
Ent ry of  measurement  signal

4. set t ing
Ent ry of  display range

0.

Linearizat ion is selected F7

1. set t ing
Linearizat ion point  is selected and linearizat ion switched
on and of f

All measurement  signals of  act ive
linearizat ion points are checked.

OFF: The selected linearizat ion point  is of f

ON: The selected linearizat ion point  is on

OFF: Linearizat ion is of f
0...9 : Select ion of  a linearizat ion point

-19999...20000
The measurement  range
determines decimal point .

If the measurement value should not be linear to the
measurement range, the values may be adjusted accordingly.
Up to 10 signals with appropriate display values may be set. 
They are called linearization points and are arranged from 0 to
9. Function 7 - linearization is performed after measurement 
range setting in function 1. The signals lie within initial and end
of the measurement range as scaled under function F1. 

The characteristic curve - rising or falling - is determined by the
measurement signals. The characteristic curve of the process 
values (F2 + F7) may be falling or rising (both are possible). 

After a linearization point has been set, the signals of the
active linearization points will be checked by the PMO. The 
check will also be performed after rescaling of the 
measurement range if the linearization function is active. This
test is indicated in the process value display and may be 
interrupted by pressing F in order to correct a linearization 
point.

Possible errors: 

 The linearization point is not within the measurement range.
 The measurement signal in a rising measurement range 

scaling is the same or smaller than the previous 
linearization point. 

 The measurement signal in a falling measurement range 
scaling is the same or larger than the previous linearization 
point

The linearization is inactive when the device leaves our 
factory. (F7 1. setting = off). Measurement signals and 
display are set to 0. 

All settings 2 - 4 relate to the point selected under the 1. 
setting.
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TERMINAL ARRANGEMENT PMO 2105/4105 
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Attention
Connections
Please observe that for faultless operation only plugs/terminals of the same color may be 
plugged.

Esters Elektronik GmbH  Otto-Hahn-Str. 2  63110 Rodgau  Tel. (0 61 06) 3040 or 3049 Fax (0 61 06) 1 81 92 

15094e St.01.06.95 11

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 480 of 927



 
 
 
 
 
 
 
 

Instruction Manual 
 
 
 

Calculating Digital Tachometer 
 

 PM0 4150 G2G3 S187C 
 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 481 of 927



 
 
 
 
 
 
 
 

 
 
 

 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 482 of 927



Part No. 0005-4244-000

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 483 of 927



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 484 of 927



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 485 of 927



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 486 of 927



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 487 of 927



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 488 of 927



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 489 of 927



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 490 of 927



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 491 of 927



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 492 of 927



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 493 of 927



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 494 of 927



1

© 2007-10-19 FAG Industrial Services
Administrator

© 2007-10-19 FAG Industrial Services
From software version 4.2.2

Manual

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 495 of 927



2

FAG Industrial Services GmbH
Kaiserstraße 100
52134 Herzogenrath
Phone: +49 (0) 2407 9149 0
Fax: +49 (0) 2407 9149 59
E-mail: info@fis-services.de 
Internet: www.fis-services.de

All rights reserved.

No part of this documentation or software shall be reproduced, processed or distributed by electronic or
other means without prior written authorization.

DTECT is a registered trademark of FAG Industrial Services GmbH. National Instruments, NI und ni.com
are trademarks of National Instruments Corporation. Microsoft, Windows and Windows NT are
trademarks or registered trademakrs of Microsoft Corporation in USA and/or other countries.

Imprint

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 496 of 927



3

Table of Contents

Table of Contents

................................................................................................................................... 71 Introduction

................................................................................................................................... 92 Administrator software installation

................................................................................................................................... 103 Vibration monitoring with DTECT® X1 and ProCheck
.............................................................................................................................................................................................. 103.1 The principle

.............................................................................................................................................................................................. 113.2 The hardware concept

.............................................................................................................................................................................................. 123.3 Monitoring types in the frequency domain

...................................................................................................................................................................................... 13Monitoring with broad band characteristic values 3.3.1

...................................................................................................................................................................................... 14Monitoring with fixed frequency bands and fixed alarm thresholds 3.3.2

...................................................................................................................................................................................... 15Monitoring with fixed frequency bands and speed-dependent alarm thresholds 3.3.3

...................................................................................................................................................................................... 15Monitoring with speed-dependent frequency bands and alarm thresholds 3.3.4
.............................................................................................................................................................................................. 153.4 Monitoring types in the time domain

.............................................................................................................................................................................................. 163.5 Triggering and validation with auxiliary signals

................................................................................................................................... 174 Software installation
.............................................................................................................................................................................................. 174.1 System requirements

.............................................................................................................................................................................................. 174.2 Administrator software installation

.............................................................................................................................................................................................. 194.3 MSDE installation

...................................................................................................................................................................................... 21Registering databases at the MSDE/SQL server 4.3.1
.............................................................................................................................................................................................. 224.4 Uninstalling

................................................................................................................................... 235 Configuration Manager
.............................................................................................................................................................................................. 245.1 The FIS database

...................................................................................................................................................................................... 24Select database 5.1.1

...................................................................................................................................................................................... 25Create database 5.1.2

...................................................................................................................................................................................... 27Attach database 5.1.3

...................................................................................................................................................................................... 28Detach database 5.1.4

...................................................................................................................................................................................... 29Update database 5.1.5

...................................................................................................................................................................................... 31Back-up database 5.1.6
.............................................................................................................................................................................................. 315.2 Log user in / off

.............................................................................................................................................................................................. 325.3 Change FIS database

.............................................................................................................................................................................................. 325.4 Set up planning level

.............................................................................................................................................................................................. 335.5 Set up device communication

...................................................................................................................................................................................... 34Direct serial connection 5.5.1

...................................................................................................................................................................................... 35The modem connection 5.5.2
............................................................................................................................................................... 36Connection with control computer via fixed network modem5.5.2.1
............................................................................................................................................................... 37Connection via GSM modem at control computer5.5.2.2
............................................................................................................................................................... 37Set up modem at device5.5.2.3

...................................................................................................................................................................................... 41TCP/IP connection 5.5.3

...................................................................................................................................................................................... 42Passwords 5.5.4
............................................................................................................................................................... 43Connect with password-protected device5.5.4.1
............................................................................................................................................................... 43Change passwords5.5.4.2
............................................................................................................................................................... 43Activate password protection5.5.4.3
............................................................................................................................................................... 43Deactivate password protection5.5.4.4

.............................................................................................................................................................................................. 435.6 Connection to a device

.............................................................................................................................................................................................. 445.7 Refresh view

.............................................................................................................................................................................................. 445.8 Manage devices

...................................................................................................................................................................................... 44Create 5.8.1

...................................................................................................................................................................................... 45Delete 5.8.2

...................................................................................................................................................................................... 45Module overview 5.8.3

...................................................................................................................................................................................... 47General settings 5.8.4

...................................................................................................................................................................................... 47Communication settings 5.8.5

...................................................................................................................................................................................... 49Device properties 5.8.6

...................................................................................................................................................................................... 50Additional information 5.8.7

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 497 of 927



4

...................................................................................................................................................................................... 51Data 5.8.8

...................................................................................................................................................................................... 51Read out status report 5.8.9

...................................................................................................................................................................................... 53Time 5.8.10

...................................................................................................................................................................................... 53Firmware version 5.8.11

...................................................................................................................................................................................... 53Restart 5.8.12
.............................................................................................................................................................................................. 535.9 Configure device for remote server

...................................................................................................................................................................................... 53Communication/connection parameters 5.9.1

...................................................................................................................................................................................... 53Device configuration 5.9.2

...................................................................................................................................................................................... 55Monitoring configuration 5.9.3
.............................................................................................................................................................................................. 555.10 Device configuration

...................................................................................................................................................................................... 55Create 5.10.1

...................................................................................................................................................................................... 56Delete 5.10.2

...................................................................................................................................................................................... 56Change name 5.10.3

...................................................................................................................................................................................... 57General information 5.10.4

...................................................................................................................................................................................... 57Overview 5.10.5

...................................................................................................................................................................................... 58General settings 5.10.6

...................................................................................................................................................................................... 59D/A channels 5.10.7

...................................................................................................................................................................................... 61Sensors 5.10.8

...................................................................................................................................................................................... 63Auxiliary channels 5.10.9

...................................................................................................................................................................................... 66Digital outputs 5.10.10

...................................................................................................................................................................................... 67Analog outputs 5.10.11

...................................................................................................................................................................................... 68Image 5.10.12

...................................................................................................................................................................................... 68Additional information 5.10.13

...................................................................................................................................................................................... 69Data 5.10.14

...................................................................................................................................................................................... 69Import device configuration from device 5.10.15

...................................................................................................................................................................................... 70Send device configuration to device 5.10.16

...................................................................................................................................................................................... 70Search for device configuration 5.10.17
.............................................................................................................................................................................................. 705.11 Monitoring configuration

...................................................................................................................................................................................... 71General information 5.11.1

...................................................................................................................................................................................... 74Main channels 5.11.2

...................................................................................................................................................................................... 76Auxiliary channels 5.11.3

...................................................................................................................................................................................... 78Characteristic values 5.11.4

...................................................................................................................................................................................... 81Validation 5.11.5

...................................................................................................................................................................................... 82Window options 5.11.6

...................................................................................................................................................................................... 85Alarm thresholds 5.11.7

...................................................................................................................................................................................... 85Speed-dependent alarm thresholds 5.11.8

...................................................................................................................................................................................... 87Save / save options 5.11.9

...................................................................................................................................................................................... 90Remote 5.11.10

...................................................................................................................................................................................... 90Image 5.11.11

...................................................................................................................................................................................... 90Additional information 5.11.12

...................................................................................................................................................................................... 90Data 5.11.13
............................................................................................................................................................... 91Working with measuring data5.11.13.1
............................................................................................................................................................... 94Refresh view5.11.13.2
............................................................................................................................................................... 94Outdated configurations5.11.13.3

.............................................................................................................................................................................................. 945.12 Automatic calculation of alarm thresholds

.............................................................................................................................................................................................. 965.13 Alarm list management

.............................................................................................................................................................................................. 995.14 Reset alarm status

.............................................................................................................................................................................................. 1005.15 Data export/import

...................................................................................................................................................................................... 100Export data 5.15.1

...................................................................................................................................................................................... 103Send data as email 5.15.2

...................................................................................................................................................................................... 106Import data 5.15.3
.............................................................................................................................................................................................. 1075.16 ASCII export

.............................................................................................................................................................................................. 1075.17 Create report

.............................................................................................................................................................................................. 1085.18 User management

...................................................................................................................................................................................... 109Create/modify user 5.18.1

...................................................................................................................................................................................... 110Assign rights 5.18.2

...................................................................................................................................................................................... 110Log user in 5.18.3
.............................................................................................................................................................................................. 1115.19 Program settings

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 498 of 927



5

Table of Contents

...................................................................................................................................................................................... 111General 5.19.1

...................................................................................................................................................................................... 112Database 5.19.2

...................................................................................................................................................................................... 112Export 5.19.3

...................................................................................................................................................................................... 112Report 5.19.4

...................................................................................................................................................................................... 112E-mail 5.19.5

...................................................................................................................................................................................... 115Automatic adjustment of alarm thresholds 5.19.6

...................................................................................................................................................................................... 116Contact 5.19.7
.............................................................................................................................................................................................. 1165.20 End

................................................................................................................................... 1176 The FIS-Viewer
.............................................................................................................................................................................................. 1176.1 About the FIS Viewer

.............................................................................................................................................................................................. 1186.2 The work interface

...................................................................................................................................................................................... 118Work interface areas 6.2.1

...................................................................................................................................................................................... 119Toolbar 6.2.2

...................................................................................................................................................................................... 120Tools 6.2.3

...................................................................................................................................................................................... 124Diagram display 6.2.4

...................................................................................................................................................................................... 124Cursor and measuring information 6.2.5

...................................................................................................................................................................................... 125The diagram information bar 6.2.6
.............................................................................................................................................................................................. 1276.3 Working with the Viewer

...................................................................................................................................................................................... 127Displaying several diagrams simultaneously 6.3.1

...................................................................................................................................................................................... 128Modifying the appearance of a diagram 6.3.2

...................................................................................................................................................................................... 131Using the mouse to control the cursor or zoom function 6.3.3

...................................................................................................................................................................................... 131Zoom tools 6.3.4

...................................................................................................................................................................................... 135Cursor tools 6.3.5

...................................................................................................................................................................................... 139Positioning of base cursor 6.3.6

...................................................................................................................................................................................... 139Modify cursor properties 6.3.7

...................................................................................................................................................................................... 143Other tools 6.3.8

...................................................................................................................................................................................... 146Using the diagram information bar 6.3.9

...................................................................................................................................................................................... 152Exporting data via the clipboard 6.3.10

...................................................................................................................................................................................... 152Program settings 6.3.11
.............................................................................................................................................................................................. 1586.4 Carrying out a fault analysis

.............................................................................................................................................................................................. 1616.5 Keyboard shortcuts

................................................................................................................................... 1637 The Remote Server
.............................................................................................................................................................................................. 1647.1 Configure communication channels

.............................................................................................................................................................................................. 1657.2 Start/stop X1-Remote Server

.............................................................................................................................................................................................. 1667.3 Messages

.............................................................................................................................................................................................. 1677.4 Change language

................................................................................................................................... 1688 Data link
.............................................................................................................................................................................................. 1698.1 Start/stop run mode

.............................................................................................................................................................................................. 1698.2 Working with directories

.............................................................................................................................................................................................. 1708.3 Configure email dispatch

.............................................................................................................................................................................................. 1728.4 Select FIS database

.............................................................................................................................................................................................. 1728.5 Change user

.............................................................................................................................................................................................. 1738.6 Change language

.............................................................................................................................................................................................. 1738.7 End

................................................................................................................................... 1749 Email Link
.............................................................................................................................................................................................. 1749.1 Specify import options

.............................................................................................................................................................................................. 1759.2 Show emails

.............................................................................................................................................................................................. 1769.3 Start/stop receiving emails

.............................................................................................................................................................................................. 1769.4 Import emails manually

.............................................................................................................................................................................................. 1779.5 Delete emails

.............................................................................................................................................................................................. 1779.6 Change FIS database

.............................................................................................................................................................................................. 1779.7 Change user

.............................................................................................................................................................................................. 1779.8 Change language

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 499 of 927



6

................................................................................................................................... 17810 Questions and answers

................................................................................................................................... 18111 Appendix
.............................................................................................................................................................................................. 18111.1 General information on vibration monitoring

...................................................................................................................................................................................... 181Introduction 11.1.1

...................................................................................................................................................................................... 181Frequency analysis 11.1.2

...................................................................................................................................................................................... 182Demodulation analysis 11.1.3

...................................................................................................................................................................................... 189Vibration characteristic values 11.1.4
............................................................................................................................................................... 189Arithmetic mean value11.1.4.1
............................................................................................................................................................... 189Peak values (peak, peak to peak)11.1.4.2
............................................................................................................................................................... 189Root mean square (RMS)11.1.4.3
............................................................................................................................................................... 190Broad band RMS value11.1.4.4
............................................................................................................................................................... 190Selective RMS value11.1.4.5

...................................................................................................................................................................................... 190Bibliography 11.1.5

................................................................................................................................... 19112 Contact
.............................................................................................................................................191Index

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 500 of 927



7

Introduction

1 Introduction
An optimum utilization of machinery is only possible with maximum availability.  One condition for  this  is  a  continuous
monitoring  of  its  condition  to  detect  errors  or  damage  as  early  as  possible.  The  most  common  method  is  vibration
monitoring.
Machine  noises  are  hereby  recorded  with  a  sensor  and  evaluated  in  a  vibration  monitor.  In  conventional  vibration
monitors a mean value is formed from the broad band vibration signal, e. g. the RMS-value (root mean square). If this
exceeds a pre-defined limit an alarm is triggered.

Principle of a simple vibration monitoring

This type of vibration monitoring is not enough to reliably monitor the condition of complex machines with a number of
components since a change in the broad band RMS only occurs in the final stage of damage. Moreover, this method is
not effective with changing speeds.

An early detection of damage is only possible by frequency-selective monitoring since small damages or errors cause
an  increase  in  amplitude  of  individual  characteristic  frequencies.  A  rise  in  broad  band  characteristic  values  normally
only occurs in the final stage of damage. This is then often too late to plan any maintenance work. The machine has to
be switched off  immediately.  This  type of  unforeseeable shutdown frequently  entails  high standstill  costs.  Frequency-
selective  monitoring  is  thus  the  only  way  to  implement  a  condition-based  maintenance.  The  frequency-selective
approach allows the specific monitoring of selected machine parts. This permits a differentiated vibration monitoring.
DTECT® X1 can thus be used to monitor not only overall  vibration levels  but  also freely adjustable frequency bands.
Characteristic values are hereby calculated in the frequency bands and compared to alarm thresholds. A speed or load-
dependent monitoring of frequency bands and their alarm thresholds is possible depending on the module version.

The scope of  delivery of  the DTECT® X1 consists  of  the X1-device itself  and  the  Administrator  Software,  which  runs
under both Windows 2000 and Windows XP.

The X1-device, which is connected to a vibration sensor, carries out the monitoring automatically and triggers an alarm
as  necessary.  It  is  configured  with  a  control  computer  via  a  serial  interface  using  the  software  X1-Administrator.
Furthermore, the Administrator Software  also allows you to load the measured values and trend data saved in the
DTECT® X1-device, save it in a database and show it graphically.

The  condition  monitoring  system  FAG  WiPro  has  been  specially  designed  for  monitoring  wind  energy  turbines,  it  is
based on the DTECT® X1-device. The description of the DTECT® X1 therefore applies also the FAG WiPro, they only
differ in the following points:
• The DTECT® X1 comes in different device configurations and levels of expansions. The FAG WiPro always offers the

maximal possible device configuration of the DTECT® X1.
• To monitor the slow moving components of wind turbines, the input stage of the FAG WiPro has a cut-off frequency

well below 0.1 Hz. Furthermore the switchable cut-off frequencies of the high pass filter in the demodulation branch
have been changed to 100 Hz / 2 kHz.

About this manual
In this manual the
• principle of vibration monitoring used by DTECT® X1 and ProCheck, as well as

9
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• the functions of the Administrator Software
are explained. 

Symbols
In this manual the following symbols are used:

This symbol indicates
• helpful additional information and
• device settings or application tips that help you perform tasks more efficiently.

Cross  reference  symbol :  This  symbol  refers  to  a  manual  page  containing  further  information.  When  reading  the
manual in PDF-format on the computer screen you can jump to that page by simply clicking on the word to the left of the
symbol.

8
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Administrator software installation

2 Administrator software installation

   
Data flow between Administrator software components

About the Administrator Software
For convenient  and comprehensive configuration,  for  reading  out  current  characteristic  values  and alarm statuses as
well as signals obtained from the vibration measurement system for the purposes of analysis you will need an external
computer with the Administrator Software installed. The Administrator Software incorporates the following components:
• Configuration manager: The Configuration Manager  serves as a central control station on the external computer

for  the  administration  of  devices,  device  and  monitoring  configurations,  and  managing  measuring  data  and  users.
The Configuration Manager can manage multiple X1 or ProCheck devices. Several corresponding configurations for
various  monitoring  tasks  may  also  be  saved  in  each  device.  The  configuration  must  be  transferred  to  the
corresponding device before use. Since devices can usually operate autonomously and can normally be configured
in a short space of time, one mobile control computer for several devices is sufficient.

• FIS Viewer: The imported data can be displayed in graphic form and analyzed using the viewer.
• FIS Remote Server:  The Remote  Server  automatically  monitors  the  data  recording  process for  any  number  of

devices.
• FIS Data Link: The Data Link  transfers the data recorded by the Remote Server to the FIS database . Further,

the data link can perform event-controlled dispatch of emails containing data.
• FIS  Email  link:  You  can  receive  and  administer  emails  centrally  using  the  email  link  (sent  from  the  data  link,  for

example). The data contained in the emails is written into the FIS database.

All data is stored centrally in the FIS database. This database uses the SQL database MSDE
(Microsoft Desktop Engine), which is included free of license charges.

23
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3 Vibration monitoring with DTECT® X1 and ProCheck
This  chapter  explains  the  principle  of  vibration  monitoring  using  DTECT®  X1  and  describes  all  possible  monitoring
modes.

Please note that not all monitoring modes may be available in your version.

Furthermore, the terms which are important for a better understanding of the following chapters in the manual will also
be introduced.

3.1 The principle
The  principle  of  vibration  monitoring  employed  by  DTECT®  X1  will  be  explained  taking  a  damage  to  a  machine
component as an example.
This type of damage can be detected at an early stage through characteristic patterns in the frequency spectra of the
machine  vibrations.  For  example,  damage  to  the  outer  ring  of  a  rolling  bearing  becomes  noticeable  through  higher
amplitudes in the envelope frequency spectrum at the characteristic frequency at which the rolling bearing rolls over a
point  of  damage  in  the  outer  race  (ball  pass  frequency  of  outer  race,  BPFO)  and  at  the  integral  multiples  of  this
frequency. The following illustration shows such an envelope frequency spectrum. The peak amplitudes at around 150
Hz and multiples can be clearly seen.

Spectrum through damage to the outer race of a rolling bearing.

The characteristic damage frequencies of a rolling bearing, i.e. outer race, inner race, roller or cage frequency, depend
on the bearing geometry and are proportional to the speed.
In order to detect rolling bearing damage at an early stage, a vibration monitor must generate the envelope frequency
spectrum from the vibration signal and monitor the amplitude in selective narrow frequency bands in this spectrum. At
variable machine speed frequency bands must be monitored speed dependent.

The DTECT® X1 allows just such monitoring. Different frequency bands can initially be defined at fixed speeds within
which the output is monitored. This output is described by the RMS value in conventional frequency spectra. The LdZ
value  is  used  in  the  envelope  spectrum.  If  one  of  these  characteristic  values  exceeds  a  pre-set  limit,  the  alarm
threshold, an alarm will be triggered. An exact description of these characteristic values as well as further details of the
frequency and envelope analysis can be found in the enclosure (Chapter "General information on vibration monitoring

").
The following illustration shows two spectra with a representation of the characteristic values for the selected frequency
bands and the alarm thresholds. The situation shown on the left would trigger an alarm.

181
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Vibration monitoring with DTECT® X1 and ProCheck

Spectrum with two frequency bands, characteristic values as well as pre-alarm threshold (PA) and main alarm threshold (MA), 1st
frequency band: pre-alarm, 2nd frequency band: no alarm.

The characteristic values can be monitored with two limits in DTECT® X1 so that a pre-alarm and a main alarm can be
reported.  Furthermore,  the characteristic  values in individual  frequency bands can also be combined to one common
value.
DTECT® X1 allows you to record the speed and thus plot the position and width of the frequency bands as a function of
the speed. The alarm thresholds can also be defined as speed-dependent.

3.2 The hardware concept
The sensor signals are digitized in DTECT® X1 and analyzed by means of a signal processor. The frequency spectrum
is  generated  and  the  characteristic  values  calculated  from  this.  These  are  then  compared  to  the  pre-set  alarm
thresholds.
The layout of a full version of a single-channel DTECT® X1-device is as follows:

Block diagram of a full version of a single-channel DTECT® X1-device.

A variety of sensors can be connected to a DTECT® X1, e.g. acceleration, speed or displacement sensors. The sensor
signal  is  forwarded  either  directly  to  a  programmable  anti-aliasing  filter  or  after  enveloping  and  then  digitized.  This
digitized signal is called the time signal, or more precisely the envelope signal (or demodulated signal) if enveloping has
taken place, otherwise it is called the raw signal. The digital signal processor (DSP) calculates the frequency spectrum
from the time signal.
Enveloping  (demodulation)  is  carried  out  in  a  high-pass  filter  and subsequent  demodulator  in  the  form  of  a  full-wave
rectifier.  An investigation of envelope signals is particularly suitable to detect and analyze impact  pulses such as can
occur for example with bearing damage (see Enclosure, Chapter "General information on vibration monitoring").
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The DSP then calculates the characteristic value(s) from the frequency spectrum and triggers a pre-alarm or main alarm
if the corresponding limit is exceeded. The alarm messages can be forwarded to analog outputs and/or switching relays.
The analog outputs are usually designed as current outputs and can also be configured to output characteristic value
levels. 
A yellow lamp on the front of the device indicates a triggered pre-alarm, and a red lamp the main alarm. Only a green
lamp comes on as long as no alarm has been triggered.
Additional information on the monitoring status can be inquired in an LCD display.

The alarm message can be delayed. The alarm will then only be triggered when the main alarm
threshold is exceeded in succession by a pre-set number of measurements.

DTECT® X1 can record up to two auxiliary signals which can then be evaluated simultaneous to the sensor signal by
the DSP after digitization. For example, if the speed is measured via this type of channel during vibration monitoring, the
position and width of the frequency bands can be changed as a function of the speed.
All  settings  and  configurations  of  the  DTECT®  X1-device  and  the  last  measured  time  signals  with  corresponding
frequency spectrum are saved in a data memory. The characteristic values calculated from the spectrum are also saved
in a loop memory.
The DTECT® X1-device can be configured from an external computer via a RS 232 interface by using the Administrator
software . The stored data can also be downloaded in this way.
Minor changes to the device configuration can also be carried out using the three keys on the front of the device.

Please remember that the DTECT® X1-devices are delivered in different designs. There follows
a description of a device containing all features. Your device may differ from this.

3.3 Monitoring types in the frequency domain
DTECT® X1 monitors the frequency domain of a vibration signal with characteristic values. The RMS value is used for
the raw signal and the LdZ value for the envelope signal.

The RMS -value (root mean square) is calculated from the frequency spectrum of the raw signal by adding together the
squares  of  the  amplitudes  over  a  defined  range  of  the  frequency  spectrum,  halving  this  value  and  then  taking  the
square root of this figure:

If a large part of the spectrum is taken into account, one speaks of a broad band characteristic value. If only individual
frequency bands are used, this is called a selective RMS value. 

If the envelope signal (demodulated signal) of the vibration acceleration is generated through a suitable configuration of
the  DTECT® X1-device,  the  so-called  LdZ value  can  be formed from its  frequency spectrum in  one frequency band.
This  value  is  proportional  to  the  signal  strength  in  this  frequency  band.  The  squares  of  the  amplitudes  in  a  selected
frequency range are added together and the sum divided by 2 to obtain the LdZ value:

The LdZ-value is  generally  standardized,  i.e.  the  level  is  quoted  in  relation  to  10-6  g2.  This  is  then  called  the  LdZN-
value. A differentiation is also made between broad band and selective characteristic values for the LdZ-values.

The individual monitoring modes are explained in the following sections.

Please note that your DTECT® X1-model may not support all of these monitoring modes.

9
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Vibration monitoring with DTECT® X1 and ProCheck

3.3.1 Monitoring with broad band characteristic values

Monitoring the vibration velocity in the frequency band from 10 Hz to 1 kHz according to VDI 2056 and/or ISO
10816
The  raw  signal  obtained  from  the  vibration  velocity  is  used  for  monitoring  purposes  in  this  case.  The  RMS-value  is
calculated from the amplitudes in the frequency band from 10 Hz to 1 kHz. This characteristic value is called VDI 2056
in the DTECT® X1, referring to the VDI guideline VDI 2056 which is still frequently used for vibration monitoring.

RMS value according to VDI 2056 in frequency range from 10 Hz to 1 kHz.

Monitoring the acceleration, velocity or displacement signal with a broad band RMS-value
The basic raw signal for this monitoring mode is obtained from the vibration acceleration, vibration velocity or vibration
displacement. The RMS value is determined for the frequency range from 0 Hz to the cut-off frequency of the low-pass.
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Broad band RMS-value in the frequency range from 0 Hz to the cut-off frequency of the low-pass.

Monitoring with a broad band LdZN-value

The  starting  point  for  this  monitoring  mode  is  the  envelope  signal  for  vibration  acceleration.  To  obtain  the  LdZN-
characteristic value, its frequency spectrum from 0 Hz to the cut-off frequency of the low pass is evaluated, with the DC
level being suppressed.

Broad band LdZN-value in the frequency range from 0 Hz to the cut-off frequency of the low-pass.

3.3.2 Monitoring with fixed frequency bands and fixed alarm thresholds
A maximum of 4 or 12 frequency bands can be defined for narrow band, frequency-selective monitoring depending on
the DTECT® X1 model used.
The selective RMS or selective LdZN-values are used as characteristic values for monitoring, again depending on the
design.  Furthermore,  both  types  of  characteristic  value  allow  a  differentiation  between  monitoring  of  the  selected
frequency bands with one common characteristic value or whether a separate characteristic value is to be used for each
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Vibration monitoring with DTECT® X1 and ProCheck

frequency band.
The following illustration shows these selection possibilities for four frequency bands when generating the RMS value.

Monitoring with selective characteristic values in four frequency bands.

An RMS value is generated for each individual frequency band, the values RMS1 to RMS4. If the frequency bands are
monitored individually, the alarm is triggered when one of these characteristic values exceeds its corresponding alarm
threshold.
When monitoring with a common characteristic value, this is calculated according to the following formula: 

2222
4321  valueRMS RMSRMSRMSRMS +++=

In this case there is only one limit value for both pre and main alarm.

Please note:  The sum total  of  RMS-values for  individual  frequency  bands  does  not  generally
correspond to the calculation of the common RMS-value!

3.3.3 Monitoring with fixed frequency bands and speed-dependent alarm thresholds
If an additional speed signal is recorded via an auxiliary channel the limits for the pre and main alarm can be defined as
a function of the speed. The limits are then called speed-dependent or speed-related.
Either  the  RMS  or  LdZN-value  can  be  used  for  monitoring  just  like  the  fixed  alarm  threshold  -  depending  on  the
DTECT® X1-device design. Similarly, either a separate characteristic value for each frequency band can be used or a
common characteristic value calculated from all of these.

3.3.4 Monitoring with speed-dependent frequency bands and alarm thresholds
In  addition  to  the  alarm  thresholds,  the  frequency  bands  can  also  be  speed  dependent.  Center  frequencies  and
bandwidths  are  both  defined  as  a  function  of  the  speed  signal  then.  In  DTECT® X1  the  characteristic  values  in  this
monitoring mode are called selected "RMS-value speed-dependent" or "selected LdZ-value speed-dependent".
The  characteristic  values  can  either  be  regarded  separately  or  combined  to  a  common  characteristic  value  for  each
frequency band.

3.4 Monitoring types in the time domain
The DTECT® X1-device calculates various characteristic values simultaneously from the time signal during monitoring
in the time domain. These are 
• the root mean square (RMS value),
• the peak value,
• the vibration amplitude (Peak-to-Peak) 
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• the DC level and
• the crest factor, the ratio between the signal's effective value and the peak.
More details of these characteristic values can be found in Enclosure section "Vibration characteristic value".

3.5 Triggering and validation with auxiliary signals
A DTECT® X1-device has a  maximum of  two so-called auxiliary  channels  depending  on the  design.  These channels
can be used to  measure  speed,  torque,  temperature,  pressure  or  other  physical  parameters.  The signals  from these
channels are processed directly by the DSP after digitalization and used for validation purposes, for example.
The speed signal used to adapt the monitored frequency bands and/or alarm thresholds as described in section 2.3 can
also be recorded via an auxiliary channel.
Triggering  means  that  monitoring  is  only  carried  out  under  certain,  predefined  operating  conditions,  e.g.  a  certain
working temperature.
On the other hand, monitoring is continuous during validation. The auxiliary signal is recorded simultaneously. However,
a  limit  transgression  for  a  characteristic  value  only  triggers  an  alarm if  the  auxiliary  signal  has  fulfilled  a  pre-defined
condition.
For example, if an alarm is only sensible on a machine at speeds between 400 and 600 rpm, this can be controlled via
validation.

Only  validations  are  possible  with  the  current  design  of  the  DTECT®  X1-devices.  Triggering
according  to  the  aforementioned  definition  is  not  supported  by  DTECT®  X1  since  almost  all
monitoring  tasks  can  be  carried  out  just  as  well  with  validation.  Validations  also  have  the
advantage that defined measuring periods can be guaranteed, which is not the case if triggers
are used.
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Software installation

4 Software installation
In  addition  to  the  application  program,  the  Administrator  software  requires  the  MSDE  database  server.  It  must  be
installed either on the local computer or on a network server. If  you are already using an MSDE database server, you
can register the databases with this.
• You will need to have administrator rights to perform the installation.
• The  Administrator  Software  saves  settings  and  log  files  in  the  installation  directory.  Users  of  this  software  must

therefore have write access to the installation directories!

Please note that you need Administrator permissions for your computer to install  the software
completely. If you do not have these permissions, ask your system administrator. For example,
you can install  the software with Administrator  permissions  and then  switch  back to  a  normal
user.

4.1 System requirements
In order to use the software in an optimal way, the following minimum requirements must be met:

General system requirements
• Pentium III PC with 500 MHZ (recommended: 1 GHz)
• at least 512 MB RAM (recommended: 1 GB)
• Screen resolution: 1280x960 (pixels)

Operating systems
• with MSDE 2000: Windows 2000, Windows Server 2003, Windows XP

Please note that the Administrator software does not yet run on Windows Vista.

Hard disk memory for installing the Administrator software
• Administrator software 4.2 (without database and database server): 100 MB
• Demo database: 20 MB

Hard disk memory for installing the database server
• MSDE 2000: 50 MB

Hard disk memory for the database
• MSDE 2000: at least 2 GB (recommended: 6 GB)

Other requirements
• Microsoft Internet Explorer 6.0 SP1 or later

4.2 Administrator software installation
Please insert the Installation CD. If you do not have a CD, you can download the current version of Administrator from
our website (www.fis-services.de). 
If the installation program does not start automatically you can start it manually using Windows Explorer:
1. Open My computer.
2. Under Equipment with removable media, right-click the CD-ROM drive, then click Open.
3. Start the Administrator installation file (Administrator-Setup 4.2*.exe) by doubleclicking on it.
4. Please select  the  language to  install  the  Administrator  software.  You can  change the  language  settings  at  any

time after installing.
The Setup Wizard guides you through the rest of the installation:

111
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5. Select the directory where you want to install the software and click Next.

6. Optionally you can choose between different installations. Select the type of installation from the drop-down box:
a) Full installation to install all components of the software,
b) Update installation (w/o database) to update the Administrator software,
c) Client installation to install the Configuration Manager only,
d) Compact installation to install the Configuration Manager and database only,
e) Custom installation to install components individually (un/check the mark next to the individual components)
or enable the software components directly by clicking the check mark next to them.
and click Continue.
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Software installation

If you want to install components individually, e.g. to distribute them on different computers, make
sure that these computers have a network connection so that the components can communicate
with each other. In any case the FIS database must be installed on a computer (e.g. a server) as
all data is stored there.

Please  note  that  the  Administrator  software  requires  MSDE  (Microsoft  SQL  Server  2000
Desktop Engine)!

7. In the next window check your settings and click Install or Back to correct your settings.
This installs the Administrator software.

4.3 MSDE installation
If  you  selected  Database  when  you  installed  the  Administrator  software,  the  Setup  Wizard  automatically  starts
installation:

1. Please select whether you want to
a)  install MSDE and register the databases,
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b)  only install MSDE or
c)  register databases with an existing MSDE/SQL server
and click Continue.

Optionally you can choose additionally databases for installation. Activate the checkmark before
a) Register empty FIS database and/or
b) Register demo database
and click Next.

If you selected Register databases with MSDE/SQL server, please continue with registration .
2. Select the directory in which you want to install the database server. Click on Continue. 

3. Select the directory in which you want to install the MSDE databases. Click Continue.

21

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 514 of 927



21

Software installation

4. Click Install. 
This installs the Microsoft SQL Server 2000 Desktop Engine (MSDE) and/or database. Refer to The FIS database
for further details on selecting a database.
Installation of the Administrator software is finished. 

4.3.1 Registering databases at the MSDE/SQL server
If you selected Register databases with the MSDE/SQL server, you must connect the databases to the MSDE/SQL
server: 

Registering the database at the MSDE/SQL server
1. Select the database server that contains the database from the server list or enter the server in the input field in the

upper area of the window. Click Refresh to display the list of available servers.

24
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The server list will be empty, if you are working with a restricted Windows user account. In this
case  you  have  to  enter  "PC  name\FIS_DATABASE"  manually  (e.g.  when  your  PCs  name  is
"peters_laptop",  then enter "peters_laptop\FIS_DATABASE" as database name). You can find
your  PCs  name above  the  disk  drives  in  the  Windows  Explorer.  If  you  are  unsure  about  the
computer name ask your administrator.

2. Select Use a specific user name and password and enter your user name and password to log-on to the database.
If you select a database server that was installed during an Administrator installation (contains FIS_DATABASE in its
name),  the  user  name  is  sa  and  the  password  is  sql8.  Make  sure  to  enable  Allow  Password  Save  to  save  the
password.

3. Select the master database from the database list and click OK.
The database is appended to the MSDE.

4. Click Finish to complete installation.

4.4 Uninstalling
To uninstall the Administrator software, please click Programs > FIS > Administrator 4.2 > Tools > Uninstall in the Start
menu. You can select the Administrator software and its components to uninstall. 
Please note that configuration and export files are left on your computer. For your safety,  the database is not deleted
either. To completely uninstall, you must delete these files manually.
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Configuration Manager

5 Configuration Manager

About the configuration manager
The Configuration Manager serves as a central control station on the external computer. In the Configuration Manager
you can
• Manage Devices , Device  and Monitoring configurations ,
• load measuring data in the FIS viewer;
• Export, import or email measuring data,
• create a report containing the measured values;
• Manage users .

The program can  manage any  number  of  X1  or  ProCheck  devices  and  their  measuring  data.  Several  corresponding
configurations for various monitoring tasks may also be saved in each device.

Launch the X1-Configuration Manager as follows:
• Click Start > Programs > FIS > Administrator 4.2 > Configuration Manager.
• Log in  with your user name.

User log in is only required if users have been created in the database.

The Configuration Manager is launched.

The program window is divided into three sections:
• Click the toolbar (directly below the menu bar) to call up the most important functions.
• The  registered  devices  as  well  as  the  corresponding  device  and  monitoring  configurations  are  displayed  in  the

familiar Windows Explorer tree view on the left-hand side of the program window. You can show/hide the entries in
the tree view by clicking on  or . You can specify up to 5 planning levels at any level in the tree view. With the
aid of these planning levels, you can structure complex system configurations for a better overview.

• The Configuration Manager displays the settings of the element currently selected in the tree view on the right.
• "Online" or "Offline" appears in the status bar at the bottom of the window to tell you whether or not the configuration

44 55 70
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manager is currently connected with a device. If a connection exists the serial number of the device is displayed next
to this on the right.

5.1 The FIS database

About the FIS database
The data required for configuration, evaluation of data and user administration is stored centrally in the FIS database.
The individual programs use this database jointly. The Administrator software is delivered with the SQL database MSDE
(Microsoft Desktop Engine), but the size of the database is limited to 2 GB for licensing reasons. If  you require more
space in the database please consult FAG Industrial Services GmbH .

• To view the database space currently used click  on Extras > Options > Database > Misc
(see also Program settings ).

• If the free space in the FIS database falls short of 512 MB, a warning is displayed.

5.1.1 Select database

Select FIS database

Select the database provider
• Click Microsoft OLE DB Provider for SQL Server in the Provider tab then click Next.
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Configuration Manager

Configure connection

• Select the database server that contains the FIS database from the server list or enter the server in the input field in
the upper area of the window. Click Refresh to update the list of available servers.

The server list will be empty, if you are working with a restricted Windows user account. In this
case  you  have  to  enter  "PC  name\FIS_DATABASE"  manually  (e.g.  when  your  PCs  name  is
"peters_laptop",  then enter "peters_laptop\FIS_DATABASE" as database name). You can find
your  PCs  name above  the  disk  drives  in  the  Windows  Explorer.  If  you  are  unsure  about  the
computer name ask your administrator.

• Click Use a specific user name and password and enter your user name and password to log in to the database.
• Select the Allow saving the password option.
• Select the FIS database from the list. The standard name is "fis_db". Every database update (cf. "Update database

") appends a serial number ("fis_db1", "fis_db2", etc.).
• You can click Test connection to check whether the connection has been established correctly.
• Click OK.
The selected FIS database is now available for you to use.

The default user name and password for the FIS database are "sa" and "sql8" respectively.

Log in to database
• Log-in with your user name and password as explained in "Log user in ".

5.1.2 Create database

You can create a new database as follows:
• Click Database Administration in the Extras menu to launch the FIS database installer:
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• Click Create to create a new FIS database.
Establish a connection to the master database:

• Select the database server that contains the FIS database from the server list or enter the server in the input field in
the upper area of the window. Click Refresh to update the list of available servers.

• Click Use a specific user name and password and enter your user name and password to log in to the database.
• Select the Allow saving the password option.
• Select the "master" database from the database list and click OK.
• Click Next in the database installer and enter the name of the new database. 
• Click OK.
You now have to save the newly created database file. 
• Select the directory where you wish to save the file and click OK.
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The newly created database is attached automatically.

5.1.3 Attach database

You can attach a database to the SQL server as follows:
• Click Database Administration in the Extras menu to launch the FIS database installer:

• Click Attach.
Establish a connection to the master database:

• Select the database server that contains the FIS database from the server list or enter the server in the input field in
the upper area of the window. Click Refresh to update the list of available servers.

• Click  Use a  specific  user  name and password  and  enter  your  user  name and  password  to  log  in  to  the  master
database.
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• Select the Allow saving the password option.
• Select the "master" database from the database list and click OK.
• Click Continue in the FIS database installer.
• Select the required database file to be imported (*.mdf) and click OK. Now select the corresponding LDF file and click

 OK.
• Click Continue and enter a name for the database.
• Click Continue. The database is attached.

5.1.4 Detach database

You can only detach a database if it is not being used by the Administrator Software.

You can detach a database from the SQL server as follows:
• Click Database Administration in the Extras menu to launch the FIS database installer:

• Click Detach.
Establish a connection to the master database:
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• Select the database server that contains the FIS database from the server list or enter the server in the input field in
the upper area of the window. Click Refresh to update the list of available servers.

• Click  Use a  specific  user  name and password  and  enter  your  user  name and  password  to  log  in  to  the  master
database.

• Select the Allow saving the password option.
• Select the "master" database from the database list and click OK.
• Click Continue in the FIS database installer.
• Select the database to be detached in the FIS database installer and click OK.
• Click on Execute. The database is detached.

5.1.5 Update database

This function is provided for future database updates.

You can update a database as follows:
• Click Database Administration in the Extras menu to launch the FIS database installer:

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 523 of 927



30

• Click Update.
Establish a connection to the master database:

• Select the database server that contains the FIS database from the server list or enter the server in the input field in
the upper area of the window. Click Refresh to update the list of available servers.

• Click  Use a  specific  user  name and password  and  enter  your  user  name and  password  to  log  in  to  the  master
database.

• Select the Allow saving the password option.
• Select the "master" database from the database list and click OK.
• Click Continue in the FIS database installer.
• Select the database to be updated in the FIS database installer and start the update script. The database is updated.
• Click Execute.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 524 of 927



31

Configuration Manager

5.1.6 Back-up database

You can back-up a database as follows:
• Click Database Administration in the Extras menu to launch the FIS database installer:

• Close all Administrator Software programs.
• Detach the database you wish to back up (see "Detach database ").
• Copy both database files (*.mdf / *.ldf) to your data backup medium.
• Reattach the database (see "Attach database ").
• Close the FIS database installer.
• Relaunch the Administrator Software programs you require.

5.2 Log user in / off

Log user in
You can log in with another user name as follows:
• Click Change user in the Extra menu.

Select a log-in name from the list of users created in the user administration , enter the password and click OK.

If  you  change  user  data  via  the  user  administration  (create  a  new  user,  for  example)  the
configuration manager must be restarted in order for the updated list of users to be loaded.
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Log user off
You can log off as follows:
• Click Log off in the Extras menu.

5.3 Change FIS database
You can connect the configuration manager with another FIS database as follows:
• Click File > Open database. The subsequent procedure is described in "Select database ".
or:
• Click File > Database history to select a database from the list of recently opened databases.

5.4 Set up planning level
With the aid of  planning levels  you can combine devices and their  configurations  in  a  branch.  For  example,  you  can
assign devices in different buildings to a single planning level with the name of the building. You can create planning
levels at all levels of the tree structure Devices and configurations.

General
This tab displays all devices, along with their name and type, that are combined in the planning level.

Image
You can store a suitable image for the planing level (for example) here. You can use either JPEG or BMP files.
• To do this click on  and select the file that contains the preferred image using the selection dialogue box.
• Follow the same procedure as above if you wish to change the image.

Click on  to delete the image and click on  to print it.

Additional information
This tab is used to enter any text, e.g. to add further information about the planning level.

Data
The Data tab contains a list of all groups and devices in the selected planning level.

The following information is displayed:
• Status: Empty if all sensors are functioning, otherwise the following icons will be displayed:

o  - Sensor error: The sensor OK detection is abortive.

o - Low signal level (only ProCheck): The level of the measured and filtered signal is too low and therefore so is
the signal-to-noise ratio.
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• Alarm Status:

o  - Green if there is no alarm in the entry.

o  - Yellow if there is a pre-alarm in the entry.

o  - Red if there is a main alarm in the entry.
• Device type: ProCheck, X1 device or planning level
• Name of device or planning level
• Additional information

Edit name of entry in planning level
• Doubleclick the name.
• Enter the name in the input box and click Save.
• The edited name is displayed in this overview and in the tree view Devices and configurations.

Edit additional entry information name in planning level
• Doubleclick the additional information.
• Enter the desired text in the input box and click Save.

Reset maximum alarm
You can reset the alarm status for an entry (cf. "Reset alarm status" ):
• Select one or (by holding the CTRL key down) multiple device configurations.
• Right-click the selection and select Reset maximum alarm.

Refresh device configuration data

• Click on .
or:
• Press CTRL+R.

5.5 Set up device communication
You can connect a device to a PC using the following communication methods:
• direct serial connection,
• modem or GSM modem connection, 
• TCP/IP protocol  network connection.  ProCheck has  a  network  interface and supports  the  TCP/IP  protocol.  The X1

additionally requires the "COM Server", that controls the network connection between the X1 and the PC.

The program always connects to a device when you do the following in the Configuration Manager 
• create a new device ,
• connect  to a selected device.

The connection build-up progress window then appears:
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ProCheck

DTect X1

To configure the communication proceed as follows:
• Select the tab containing the required connection type.
• Configure the appropriate settings as described in "Direct serial connection" , "Modem connection"  and "TCP/

IP connection" .
• If the device is password-protected, enter the passwords in the Configuration Manager. Cf. "Passwords" .
• Click the OK button to begin establishing the connection.

The connection type you selected is saved together with your settings.

If  you  wish  to  use  the  same  method  to  establish  a  connection  with  the  device  the  next  time
round, confirm this with the OK button.

5.5.1 Direct serial connection
This connection type is characterized by the serial transfer of data. Before you configure the connection make sure that
• the serial interface is selected on the device (cf. ProCheck / DTECT X1 manual).
• the serial interface of the device is connected to the serial interface of the PC with a suitable serial cable.
• the configuration manager has detected the connected serial interface and the data transfer rates of both interfaces
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are identical.

A commercially-available serial cable is supplied for connection of the X1-device to a computer.
This  cable  is  not  suitable  for  connecting  the  X1-device  to  a  modem.  Refer  to  the  X1  device
manual for a wiring layout.

• Select theSerialtab.
• Select the serial interface to which the data cable for connecting the device is connected. 
• Select the speed to be used for communication with the device via the serial connection. The standard baud rate is

9600 baud.
• Confirm your selection with OK.
The connection is automatically established.

If the data transfer rates at the computer and device are not the same you will receive a message that the connection
could not be established. In this instance try to establish the connection using another data transfer rate.
You can edit the transfer rate of the interface of the selected device in the Configuration Manager:
• Right-click the device in the Configuration Manager and select Baud rate.
or:
• Click the device in the Configuration Manager and click Baud rate in the Device menu. 

Please observe that the baud rate at the device can only be modified if the device is connected
to the control computer via a direct serial connection.

5.5.2 The modem connection
With  this  type  of  connection  data  is  transmitted  via  a  fixed  line  telephone  network  or  a  mobile  network.  Before  you
configure the connection make sure that
• a landline modem or GSM modem is connected to the "Config/Com" interface of the X1 device, 
• the control computer also has a modem connection configured for Windows. For more information please refer to the

documentation supplied with your modem and the Windows manual.

This  section  describes  which  minimum  requirements  the  modem  must  meet  and  also  how  to  set  up  the  control
computer and the ProCheck or X1 device so they can communicate with one another via the modem.

Please note that you can only connect a fixed network or GSM modem to the X1-device using
the special cable supplied. Refer to the X1 device manual for a wiring layout.

The following sections explain  only how to  establish  the  data  connection  using  commercially-
available modems. Consult the instructions for use supplied with the modems to find out about
their special features, how they operate and how they can be connected to a telephone network
and subsequently configured.

System requirements for the modem
For  the  modem connection  to  function  correctly  it  must  be possible  to  make  specific  settings  on  the  X1-device  side.
These are sent to the modem using what are known as AT commands.
The most important configuration options and commands are listed below.

As  the  configuration  options  and  AT  command  set  may  vary  between  modems,  check  and
compare this information with the instructions provided with your modem.
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Function AT command Explanation
Echo On
Echo Off

ATE1
ATE0

Echo: All characters received by a modem in command mode are returned to the
sender.

Auto-Answer on 
Auto-Answer off

ATS0=1
ATS0=0

Auto-Answer: The modem automatically responds in the event of an incoming call. 
This function must be switched on at the modem for the X1-device.

DTR on
DTR off

AT&D2
AT&D0

Response of modem to a change of voltage at the DTR line: Modem at X1-device:
"DTR off".

5.5.2.1 Connection with control computer via fixed network modem
Make sure that: 
• the modem is connected to the telephone network as described in the relevant manual, is connected to a free serial

interface on your control computer and is configured for Windows;
• the modem is switched on.

• In  the  Add  communication  channel  (ProCheck)  or  Connect  with  X1  device  (DTECT  X1)  window,  select  the
Modem tab.

ProCheck

DTect X1

• Please enter the phone number of the modem to which the device is connected in the Telephone number box. If the
modem at the control computer is on a branch line of a telephone system you will probably need to insert the digit 0
in front of the phone number to obtain the network.

• In the Modem (ProCheck) or TAPI Modem (DTECT X1) list box, select the modem to use for connections.
• Click OK.
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Your  input  is  then  saved  for  the  next  time  you  wish  to  establish  a  connection  and  a  connection  with  the  device  is
established. If you selected the "Request password" option when configuring the device (see Set up modem at device

), you will be asked to enter it when the connection is being established.

If your modem is connected on a branch line of the telephone system, you will have to make the
corresponding  settings  when  installing  the  modem  driver,  otherwise  your  modem  will  not  be
able to establish a connection.

Please  observe  that  you  can  only  establish  the  connection  if  you  have  configured  the
modem which is connected to the device.

5.5.2.2 Connection via GSM modem at control computer
The  GSM  modem  only  differs  slightly  from  the  fixed  network  modem  when  used  in  conjunction  with  the  control
computer. If  a Windows driver was not supplied with the GSM modem, install  a standard modem with a data transfer
rate of 9600 baud.
Make sure that:
• the modem is correctly connected to the control computer;
• a SIM card that is enabled for the outgoing communication of data is used and 
• the modem is switched on.
• Call up an appropriate command in the configuration manager to establish a connection.
• Select the "GSM" tab in the "Connect with device" window.

You can select the modem connected to the control computer and enter the phone number in this tab.
• Select the modem required or GSM operation from the "TAPI Modem" list box.
• Enter the phone number of the modem in the "Telephone number" field by which the device can be contacted.
• Close the dialogue box by pressing the OK button.

Your input is then saved for the next connection session and a connection with the device is established. 
If the GSM modem is not yet registered in the network you will be asked to enter the PIN.
If you selected the "Request password" option when configuring the device (see Set up modem at device ), you will
be asked to enter it when the connection is being established. 

5.5.2.3 Set up modem at device

ProCheck
To install a modem on the ProCheck, the device must be created in the Configuration Manager and it must be possible
to make a connection via the serial interface or TCP/IP network.
• Click the device in the Devices and configurations tree view.
• Configure the modem connection in the Communication settings  tab.
• Send the configuration to the device (cf. "Send device configuration to device" ).

DTect X1
Modem setup is carried out in three steps:
1. The configuration required for  operation of  the modem is  first  of  all  stored in  the  device  with  the  assistance of  the

configuration manager.
2. The serial interface of the device is then configured.
3. The modem is then connected to the device and restarted in order to transfer the modem configuration from the X1-

device to the modem.

Start the configuration of the X1-modem as follows:
• establish and activate a direct serial connection between the X1-device and control computer;
• Select  the  connected  device  in  the  Configuration  Manager  then  go  to  the  "Device  settings"  tab  in  the  properties

display on the right-hand side.

The configuration data for the X1-modem currently stored in the database are displayed in this tab. If the bottom section
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of  the  tab  is  colored  red  this  indicates  that  the  modem  configuration  saved  in  the  database  is  not  the  same  as  the
modem configuration stored in the X1-device. The values stored in the database can be replaced by the values in the
X1-device  by  pressing  the  "Replace  with  device  values"  button.  Conversely,  the  configuration  data  saved  in  the
database can be used to update the X1-device when the "Send to X1-device" button is pressed.

Details of configuration:
• Select the modem type you are connecting to the X1-device from the "X1-device communicates via..." list box.
• Enter the AT commands you wish to use to initialize the modem in the "Initialization" field. The DTR Off,  Echo Off

and Auto-Answer On settings are required. The initialization string with the modem commands described in "Modem
requirements " is ATE0&D0S0=1. This initialization corresponds to the X1 device default setting.

You  can  execute  several  AT  commands  successively.  Commands  requiring  "Carriage  Return/Line  Feed"  at  the  end
must be completed with the + CR LF switch. Additional commands may be entered after this.
• the phone number of the Remote Server to be used by the X1-device to send its data must be entered in the "Phone

number" field and
• the dialing method to be used by the X1-device to establish the connection must be set in the "Tone dialing" or "Pulse

dialing" selection boxes. Where GSM modems are used please select "Tone dialing".

Additional information on remote operation is provided in "The Remote Server ".

If a GSM type modem is used:
• enter the 4-digit PIN in the "PIN" field. This is required to verify the access rights during the initialization phase before

dialing in to the mobile network. You will be given this four digit PIN when registering with the network operator.

Please enter the PIN carefully. If the incorrect number is sent three times to the mobile network
modem any further attempts to enter the PIN will initially be blocked.
The PIN input can be enabled again using a suitable program. To do this, refer to the manual
supplied with the modem.

A  time  interval  for  re-initializing  communication  can  be  specified  under  "Re-initialize  device  every  x  minutes".  This
means (for example) that if the connection with a GSM modem is interrupted, the modem is re-initialized and logs in to
the network once this  time has elapsed. Set the time interval  to "0"  if  you do not  wish the modem to be re-initialized
automatically. In this case the X1-device will only be re-initialized each time it is restarted.
It may also be useful to specify automatic re-initialization where fixed network modems are used. The modem's settings
may  be  lost  if  it  is  switched  off  then  switched  back  on  later,  for  example.  Re-initialization  ensures  that  the  modem
receives the necessary settings again within a defined period and can therefore continue to receive and send data.

The input in the "Device settings" tab is now complete.
• Save the settings and send them to the X1-device.
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The configuration is now sent to the X1-device and saved there.
• Adjust the baud rate to be used by the X1-device to communicate with the modem via the context menu (also see "

Direct serial connection "). 

In  contrast  to  fixed  network  modems,  the  majority  of  mobile  network  modems  do  not
automatically adopt the data transfer rate of the connected X1-device. Please therefore ensure
that  the  X1-device  and  modem  are  using  the  same  data  transfer  rate  on  their  shared  data
connection. The default data transfer rate for GSM modems is normally 9600 baud, but in some
cases 19200 baud is also used.

• Now disconnect the serial connection between the control computer and X1-device.
The X1-device restarts.

Connect the X1-modem
Once you have sent the modem configuration to the DTECT® X1-device and made sure that the data transfer rate for
the connection between the X1-device and modem is set correctly you may connect the modem to the X1-device.
• Switch the X1 device off before you start.
• Connect  the  modem to  the  telephone  network  and  the  "Config/Com"  serial  interface  on  the  front  panel  of  the  X1-

device as described in the manual supplied with the modem.
• Switch the modem on.
• Switch the X1-device on.
The X1-device is then restarted. When the device restarts it detects that a modem is connected to the serial interface
and sends it the saved modem configuration. The modem connection has now also been configured at the X1-device.

Automatic modem detection
Each time it  restarts,  the X1-device carries out  an automatic  search for  the modem. This  is  indicated  by  the  "Search
modem"  message on the  display.  If  a  modem is  not  connected  to  the  X1-device,  it  automatically  enters  direct  serial
communication mode.

If the X1-device detects a modem at the serial interface, this is initialized. All strings sent to the modem for the purposes
of  initialization  as  well  as  the  responses  by  the  modem are  displayed  by  the  X1-device.  This  makes  troubleshooting
easier  should  problems  arise  in  conjunction  with  the  modem  operation.  The  sequence  is  described  below  using  a
connected GSM modem as an example.
• Start of modem detection

Modem detection starts, X1 waits for modem to respond.

• The connected modem has been detected.

X1-device has detected modem.

• Checks are carried out to determine whether the GSM modem is already registered in the network.

Is modem registered? +CPIN:SIM PIN response means that modem requires a PIN

• If not, the modem is registered by sending the PIN.

34

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 533 of 927



40

PIN was sent. Response by modem to confirm acceptance of PIN.

• The modem was successfully registered in the network.

Registration of the GSM modem successfully completed.

• The modem is initialized, the corresponding AT command is sent

X1-device sends initialization string from modem configuration

Modem responds with "OK". Initialization successful.

• The modem responds with "OK", initialization is complete.

Initialization successfully completed.

• The X1-device changes to monitoring mode.

The following table lists error messages that may be displayed in modem operation and their possible causes. It serves
to remedy possible errors.

Messages Possible cause
No Answer Modem is not responding. 
Timeout The maximum waiting period in which a response must be received from the modem has been exceeded. The

flow of data has been interrupted.
Wrong Frame The character frame received contains error(s). The responses from the modem do not start and end with

<CR><LF>.
Modem deselected A modem was detected on the X1 device. However, the initialization failed. The modem operation was switched

off.
Can’t init modem The modem could not be initialized. 
Pin rejected! The PIN that was sent was rejected by the network. The GSM modem cannot be registered.
Pin locked Sending of the PIN during automatic modem detection has been locked because the PIN has been rejected twice

as invalid. This function prevents locking of the SIM card due to repeated restarting and sending of the incorrect
PIN. The lock can be removed by sending a new modem configuration to the X1-device or by resetting the
system.

No simcard A SIM card has not been inserted into the modem.
Send timeout The X1-device could not send characters for one of the following reasons: a modem is not connected to the X1-
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Messages Possible cause
device or the send function for the connected modem has been locked.

5.5.3 TCP/IP connection

ProCheck
• Get the network administrator to give you an IP address for the ProCheck device.
• Set  up  the  TCP/IP  network  connection  with  the  assigned  IP  address  on  the  ProCheck  device  as  described  in  the

ProCheck manual.
The necessary administrator settings are made in the Add communication channel  window. This window appears if
you  wish  to  register  a  new  ProCheck  device  in  the  Configuration  Manager  or  begin  establishing  a  connection  for  a
device already registered in the configuration manager.
• Click the TCP/IP tab.
• In the IP address  box enter  the network address (IP address)  of  the ProCheck device and the port  number of  the

ProCheck device in the Port box.
• Click OK.
Your input is saved for the next time you wish to establish a connection and a connection with the device is established.

X1 device
The TCP/IP connection is available to you if  your computer is connected to a computer network and the X1-device is
also  connected  to  this  network  via  an  auxiliary  device  known  as  a  "COM-Server".  The  COM-Server  ensures
compatibility  of  the  X1-device with  the  network.  Before  a  TCP/IP  connection  can  be  established  between  the  control
computer  on  which  the  configuration  manager  is  loaded  and  the  X1-device  the  device  must  be  connected  to  the
computer network. The COM Server serves this purpose. It is a computer network component that can be connected via
a serial interface to devices that do not have a network interface.

For additional information refer to the COM-Server operating instructions.

Proceed as follows to prepare the X1-device for the TCP/IP connection.
• Make sure that the TCP/IP protocol is installed on the control computer. For more information consult your network

administrator.
• Ask your network administrator to provide you with a network address (IP address) for the X1-device.
• Connect the COM-Server to the network and specify your IP address.

As  is  the  case  with  the  direct  serial  connection  between  the  computer  and  X1-device,  a
standard cable is used to connect the X1-device to the COM-Server.
Refer to the COM-Server manual to find out how to connect it to the network and transfer the IP
address.

• Make sure that the serial interfaces on the X1-device and COM-Server are operating with the same data transfer rate
(see "Direct serial connection " or COM-Server manual)

• Connect the X1-device to the COM-Server using the data line for serial data transmission provided.
The X1-device has now been configured for a TCP/IP connection.

TCP/IP connection settings in the configuration manager
The necessary administrator settings are made in the "Establish connection" window. This window appears if you wish
to  register  a  new  X1-device  in  the  X1-Configuration  Manager  or  begin  establishing  a  connection  for  an  X1-device
already registered in the configuration manager.
Select the "TCP/IP connection" tab here.

The "TCP/IP connection" tab
• Enter the network address (IP address) of the COM-Server in the "IP address" field; 
• Select the port number of the COM-Server connected to the X1-device from the "Port" field;
• Close the dialogue box by pressing the OK button.
Your input is then saved for the next  time you wish to establish a  connection and a connection with the X1-device is
then established.
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5.5.4 Passwords
To protect  against  unauthorized access,  you can protect  ProCheck and DTECT X1 with one (DTECT X1 with  3.0/3.2
firmware)  or  two  passwords  (ProCheck  and  DTECT  X1  as  of  3.4  firmware).  These  passwords  are  stored  in  the
Configuration Manager  in the device properties under General settings (ProCheck) and Device settings (DTECT
X1).

DTect X1

ProCheck

BOTH  passwords  must  be  entered  if  password  protection  is  required.  Once  the  passwords  have  been  sent,  three
security levels exist and are set when the connection is being established:

No password If no password is entered when the connection is established it will only be possible to read data from
the device, it will not be possible to change device settings or configurations.

First password only If the first password has been entered correctly when the connection is being established the user may
also reset the device alarm status and restart the device.

Second password If the second password is entered correctly when the connection is being established the user can then
change all X1 settings. In this case whether the first password has been entered incorrectly or not is
irrelevant.
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• The  device  is  supplied  ex  works  with  password  protection  disabled,  the  passwords  in  the
device settings are empty.

• If a password has not been entered in the device settings but has been entered in the device
this  will  be requested during the connection  build-up  procedure.  If  the  password  entered is
incorrect a connection will not be established.

5.5.4.1 Connect with password-protected device

DTect X1 (Firmware 3.0/3.2)
Using DTect X1 with firmware versions 3.0 or 3.2 the password entered under device settings is sent to the device. If
this  matches  the  password  in  the  X1  the  connection  is  established,  data  can  be  read  and  configurations  can  be
modified.  If  the  password  protection  is  activated  and  a  password  is  not  entered  under  device  settings  you  will
automatically be asked to enter the password.

ProCheck and DTect X1 (Firmware version 3.4 or higher)
The first  and second password from the device settings are sent  to the device.  If  these passwords are incorrect  or  if
none are entered, the data can only be read and no settings can be changed.

5.5.4.2 Change passwords
To change the passwords a connection must first of all be established using the old passwords. If the device password
protection is  deactivated the connection must be established with empty password  fields.  As soon as  the  connection
has been established the passwords may be changed. Enter  the new password  and enter  this  again  in  the  following
field. Then press the Send to device button to apply this change.

5.5.4.3 Activate password protection
The procedure for changing passwords is the same as the procedure used to activate the password protection. Once
the  connection  has  been  established  (password  fields  must  be  empty)  enter  the  preferred  first  password  (and  the
second for ProCheck and DTect X1 with firmware version 3.4 or higher) and then send this to the X1. 

Using  ProCheck  or  DTect  X1  with  firmware  version  3.4  or  higher  the  second  password  must
always be entered when the password protection is  activated.  If  the second password field is
empty the password protection is deactivated!

5.5.4.4 Deactivate password protection
The password protection can be deactivated in two different ways. You can delete the passwords and confirm this with
the Send to device button once the connection has been established. The passwords are also deleted in the event of a
total system reset.

5.6 Connection to a device
If you wish to:
• transfer a new device configuration to a device or
• obtain measuring data, alarm statuses and configurations from a device in the configuration manager.
you must establish a data connection with the relevant device.

Establishing a connection
First, open the Establish connection window as follows:
• mark the device in the directory of devices and configurations then 
either
• open the context menu with the right-hand mouse button
• and select the item Connect with current device 
or

• press the  button in the button bar.
• Click  the  OK  button  in  the  Establish  connection  window  to  begin  establishing  the  connection  directly  using  the

same method and settings previously used.
Otherwise you can change the connection type or settings as described in "Set up communication with device" .

Once the connection has been established, information on the configuration and alarm statuses is transferred. You can
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then carry out the desired operations.

End connection
You can end a connection with a device as follows:

• by pressing the button  in the button bar.

5.7 Refresh view
If you have made changes to the configuration you will need to refresh the view.
• To refresh the view for an element select it in the tree view.

• Click on  in the toolbar.
or:
• Press CTRL+R.

5.8 Manage devices
5.8.1 Create
Every device to be controlled must be created first.

• Click on  in the toolbar.
or:
• In the Devices menu click Create new device .
• In Connect with select the device type DTectX1 or ProCheck.
• Enter the type of connection and appropriate parameters in the Establish connection dialog as described in "Setting

up communication with a device ". Click OK.
The Configuration Manager establishes the connection with the selected device and saves the settings for the next time.

• Finally, confirm registration of the device with OK.
This  adds the  device  to  the  list  of  devices  and configurations.  The  Configuration  Manager  automatically  generates  a
name based on the serial number of the device.
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You can enter a name and location to identify the ProCheck device in the top part of the Configuration Manager window.
These  details  are  only  saved  in  the  FIS  database.  In  addition,  this  section  also  displays  the  software  version,  serial
number, and times of the last and next scheduled communication (Last call, Next call) with the device.

Edit name and location
• Click the device in the Devices and configurations list.
• Enter the name and location in the appropriate input boxes.

• On the toolbar, click on  or Edit > Save.

5.8.2 Delete

When you delete a device, it is deleted along with all device and monitoring configurations and
the associated data from the FIS database. It is not possible to restore a deleted device.

Delete a device as follows:
• Right-click the device in the list of Devices and configurations and select Delete or click Delete in the Edit menu.
• Click Cancel in the confirmation dialog if you do not want to delete the device or OK to confirm deletion.

If  the  configuration  to  be  deleted  contains  a  large  number  of  records  (several  thousand),  the
deletion  process  may  take  several  minutes.  During  this  process,  you  cannot  use  the
Configuration Manager for any other purpose. If you try to quit the Configuration Manager, the
title bar of the program window displays "Not responding" status.

5.8.3 Module overview
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This tab is only used for ProCheck devices.

This tab displays the hardware properties of a ProCheck device.

Features overview
This section displays information on the available input and output channels of the ProCheck device:
• Number of available input channels,
• Number of available digital outputs,
• Number of available additional channels,
• Number of available analog outputs,
• Number of available virtual channels,
• Multiplexer type (MUX Type).

Note  that  the  performance  features  of  your  ProCheck  device  depend  on  the  chosen  device
specification  and may  not  correspond with  the  information  shown in  the  illustrations.  Detailed
information on the various ProCheck models can be found in the ProCheck manual.

List of connectors
This section displays information on the modules used in the ProCheck device:
• Number of connector,
• Module type (measuring channels, additional channels, digital outputs, etc.)
• Module information (e.g. 9233 or 9201)
• Channel numbers (e.g. 1-8, 9-16 for two modules with eight channels each)
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Detailed  technical  information  on  the  available  module  types  can  be  found  in  the  ProCheck
manual.

5.8.4 General settings

This tab is only used for ProCheck devices.

Alarm conditions
• Alarm occurrences before output: Enter the number of threshold events before an alarm is given.
• Reset  main  alarm  manually:  Enable  this  checkbox  to  save  main  alarms  until  they  are  manually  reset  in  the

Configuration Manager.
• Reset  pre-alarm  manually:  Enable  this  checkbox  to  save  pre-alarms  until  they  are  manually  reset  in  the

Configuration Manager.

Password settings
Enter the passwords for establishing a connection here (cf. "Passwords"  for further details).

Time zone settings
Enter the deviation of local ProCheck device time from UTC co-ordinated world time in minutes.

5.8.5 Communication settings
You can configure the communication channels available on the ProCheck in this tab.
• Serial interface
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• Modem (via the serial interface)
• Network (via the Ethernet interface)
Also, you can specify the communication mode between a ProCheck device and a remote server.

Communication devices supported
Select the desired communication devices. Serial connection and modem cannot be selected at the same time as they
use the same interface.

Remote settings
In this tab you can specify how a ProCheck device connects to a remote server.
• Preferred communication device: Select the communication device to use for communication. If it is not available,

the device switches to the next available communication device. If you select No remote communication, the device
does not communicate autonomously with the PC or remote server.

• Use  remote  timer  /  Remote  timer  expires  every:  You  can  activate  the  remote  timer  and  set  a  delay  for  the
ProCheck device to regularly establish the connection. The timer is reset after this time expires.

• Use connection times / Connection times: Here you can activate a list of times and set a time for the ProCheck
device  to  connect  with  the  remote  server.  In  addition  to  the  list,  the  specific  time  is  also  displayed  relative  to  co-
ordinated world time UTC.

• Max. number of repetitions for every remote address: Restricts the number of connection attempts (minimum 1)
per  remote  address.  If  a  new  event  occurs  in  the  device,  the  device  attempts  to  establish  a  connection  with  the
Remote Server following the expiry of one monitoring cycle. If the connection is established, the data and messages
of  all  events  that  occurred  at  the  Remote  Server  to  date  are  transmitted  and  marked  internally  in  the  device  as
"reported".  Events  already  reported  are  not  reported  the  next  time  a  connection  with  the  Remote  Server  is
established. If a connection cannot be established with the remote server (telephone line engaged, for example), the
device attempts to establish a connection again once the time set  at  Minimum delays between connections  has
expired.  This  option  can  also  be  used  to  limit  the  number  of  repeat  connection  attempts  per  remote  address.  If  a
connection cannot be established within this number of attempts a new connection build-up procedure is only started
when a new event occurs.
If  the  List  of  remote  server  addresses  contains  multiple  servers,  the  next  remote  server  address  in  the  list  is
automatically contacted after a failed connection attempt. Every server can be contacted the number of times set in
Maximum number of retries.

• Maximum  connections  per  day:  Enter  the  maximum  number  of  times  the  device  may  connect  with  the  Remote
Server on any given day (at least 1, 0 = deactivation).

• Minimum Delay between connections: This is the minimum time the device will wait before attempting to connect
again once a monitoring cycle has been completed following a failed connection between the device and the Remote
Server.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 542 of 927



49

Configuration Manager

Serial settings
In this section you can configure the serial interface of the ProCheck device.
• Baud rate: Interface speed
• Serial timeout: Communication is stopped if no data is transferred within this time.
• Packet settings: These settings should only be changed after consulting our support service (cf. "Contact" ).

Modem settings
• Modem type: Select Modem for a landline modem or GSM for a GSM modem.
• Baud rate: Modem speed
• Modem initialization: Enter the AT command sequence for modem initialization here. If  your modem requires non-

standard commands, please refer to you modem manual.
• Packet settings: These settings should only be changed after consulting our support service (cf. "Contact" ).

Ethernet settings
• Server port: Enter the number of the port on which the remote server receives data from the ProCheck device.
• TCP/IP timeout: Communication is stopped if no data is transferred within this time.
• Packet settings: These settings should only be changed after consulting our support service (cf. "Contact" ).

List of remote server addresses
The  ProCheck  device  can  communicate  with  multiple  remote  servers,  which  you  can  specify  here.  If  a  connection
attempt fails, the next remote server address in the list is automatically contacted. Every server can be contacted the
number of times set in Maximum number of retries.
• For the modem connection, please enter the phone numbers of the remote servers.
• For  the  Ethernet  connection,  please  enter  the  IP  address  and  port  number  (pattern:  <n>.<n>.<n>.<n>:<port>,  e.g.

192.168.0.55:8000).

5.8.6 Device properties

This tab is only used for DTECT X1 devices.

You can display the properties of an X1-device in the configuration manager as follows:
• Click the device in the device and configurations list.
• Click the Device properties tab.
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The device properties are: 
• number of additional channels;
• number of D/A channels;
• number of input channels;
• maximum number of monitoring configurations;
• maximum number of frequency bands for each monitoring configuration;
• type of low-pass module;
• frequency tracking option;
• envelope generating option;
• an overview of available sensors on the respective channels.

Note  that  the  performance  features  of  your  X1-device  depend  on  the  chosen  device
specification and may not correspond with the information shown in the illustrations.

5.8.7 Additional information
This tab is used to enter any text, e.g. to add further information about a device.
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Configuration Manager

5.8.8 Data
The Data tab contains an overview of all device configurations of the selected device.

The following information is displayed:
• Status: Empty if all sensors are functioning, otherwise the following icons will be displayed:

o  - Sensor error: The sensor OK detection is abortive.

o - Low signal level (only ProCheck): The level of the measured and filtered signal is too low and therefore so is
the signal-to-noise ratio.

• Alarm Status:

o  - Green if there is no alarm in the entry.

o  - Yellow if there is a pre-alarm in the entry.

o  - Red if there is a main alarm in the entry.
• Device type: ProCheck, X1 device or planning level
• Name of device configuration
• Additional information

Reset maximum alarm
You can reset the alarm status for a device configuration (cf. "Reset alarm status" ):
• Select one or (by holding the CTRL key down) multiple device configurations.
• Right-click the selection and select Reset maximum alarm.

Edit name of device configuration
• Doubleclick the name of the device configuration.
• Enter the name in the input box and click Save.
• The edited name is displayed in this overview and in the tree view Devices and configurations.

Edit additional information for device configuration
• Doubleclick the additional information.
• Enter the desired text in the input box and click Save.

Refresh device configuration data

• Click on .
or:
• Press CTRL+R.

5.8.9 Read out status report

Status report
The log file can be read out from the device via the Device > Device log menu item, provided a connection with the X1
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exists. All important processes are also recorded and can be used as a troubleshooting aid in the event that problems
with the device occur . The following messages may be output:

Message Meaning

System started The X1 has been switched on or restarted.

Total system reset A total system reset has been triggered.

Error in global config Error in device configuration.

Error in modem config Error in modem configuration.

Loading default configuration Default configuration has been loaded.

PIN lock counter The content of the PIN lock counter is written into the log file following a restart. If an incorrect
PIN is entered when a GSM modem is used the counter counts down by one. If the PIN is
entered incorrectly twice the counter is set to zero and the X1-device will not send a PIN to the
modem. The user now has only one more chance to enter the PIN. If this is entered correctly
the PIN lock counter is reset, otherwise the PIN lock must be deleted with a PUK and a new
PIN must be entered. For more information refer to the operating instructions for your modem.
If it is necessary to unlock the PIN using PUK, the X1 displays an error message and a
corresponding entry appears in the status log.

Modem found A modem has been found.

No modem found A modem has not been found.

GSM modem registered The GSM modem has been registered in the network.

GSM modem not registered The GSM modem could not be registered in the network, the reason for this is also provided.

GSM status unknown The X1 has attempted to verify whether the GSM modem is registered in the network but the
modem has sent an invalid response.

Can't reset GSM modem The X1 has attempted to trigger a GSM modem reset but has failed.

Init modem done The modem has been successfully initialized.

Init modem error The modem could not be initialized.

Modem deactivated The modem has been deactivated.

Can't detect modem features The X1 has attempted to detect the available modem features but the modem has responded
incorrectly or not at all.

Modem reset disabled The modem does not support the reset command which consequently will not be used by the
X1.

Baud rate set to … The baud rate has been changed.

Invalid baud rate, setting default value The stored baud rate is not supported and the default baud rate will therefore be used.

Start communication A connection with the X1 has been established.

Reset configurations The load default configuration command has been sent from the configuration manager.
Default configuration is loaded after restart.

Stop communication Communication has ended.

Reboot system The X1 is restarted after the connection has been terminated.

Received new modem configuration The X1 has received a new modem configuration.

Rejected new modem configuration The modem configuration received by the X1 contained errors.

Set device clock The X1-system clock has been set.

Set update mode The X1 has been set to update mode.

Login failed An incorrect password was entered when attempting to log in.

Start remote communication The X1 is establishing a connection with the Remote Server.

Remote connect error The attempt to establish a connection with the Remote Server has failed.  The reason is also
provided.

Application connect error A connection with the Remote Server computer/modem has been established but the Remote
Server software is not responding.

Incomplete remote call The connection was interrupted when transferring data to the Remote Server.

GSM Status: Status of GSM modem.

Fast COM-Port found During self test it was discovered that communication with up to 115200 baud is possible.

Standard COM-Port found During self test it was discovered that communication with up to 38400 baud is possible.
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Message Meaning

96KB Overlay RAM detected The additional overlay memory has been found.

Overlay RAM Test failed The overlay memory is defective.

1MB RAM detected 1MB of memory has been found.

256KB RAM detected 256MB of memory has been found.

5.8.10 Time
You can display the time of a device as follows:
• Right-click the device.
• Select Device > Device time from the context menu.

5.8.11 Firmware version
The firmware version of the selected device can be displayed via the Device > Device version menu.

5.8.12 Restart
You can restart the device from the menu: Device > Restart device  . Although the default configuration is loaded if the
"Load  system  default  configuration  following  restart"  option  has  been  activated,  the  communication  settings  remain
unchanged.  This  means  that  the  modem  settings,  PIN,  telephone  number,  baud  rate,  etc.  are  retained  and
communication will still be possible following a restart.

5.9 Configure device for remote server
5.9.1 Communication/connection parameters
All connection types that are available for manual operation are also available for remote operation. First, you need to
configure the ProCheck or X1 device for the preferred connection type as described in "Set up communication with the
device" ".
In order for a device to be able to connect with the remote server, it requires information on how to contact the remote
server:

Modem connection
• With a modem connection, this is the telephone number of the modem connected to the remote server. This number

must be entered in the modem configuration as described in the section "Set up modem at device" .

TCP/IP connection
• DTect X1:  With remote operation via  TCP/IP, the COM Server  carries  out  the  task  of  assigning  an address  to  the

remote server. For this, the COM Server must be configured as a "Socket Client". Further details are provided in the
operating instructions for the COM Server. The parameters required for configuration of the Socket Client include the
IP address of  the computer on which  the  remote  server  is  running  and the  port  number  on the  remote  server  that
accepts the connection. This port number must also be specified when configuring the remote server. The standard
port number is 9000.

• ProCheck:  In  remote  operation  via  TCP/IP,  the  ProCheck  device  communicates  directly  with  one  or  more  remote
servers. Enter the address(es) in the ProCheck device communication settings (cf. "Communication settings" ).

Continue with the device configuration .

5.9.2 Device configuration

This tab is only displayed in DTECT X1 device configurations.

Remote operation settings in device configuration
• Click the General settings tab in the corresponding X1-device configuration.
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X1 online mode
• X1 communication device: Select the preferred connection type.

The settings for the X1 communication device must correspond to the settings specified in the
"Device settings" tab when configuring the communication.

• X1 online timer expires every ... h ... min: Enter the time that must elapse before the timer expired global event is
triggered. Possible settings range between 1 minute and 48 hours.  The start  of  this  time interval  can either be the
time the X1-device is switched on or the last "Timer expiry" event.

• Send "Still alive" message after remote timer expired: A "Still alive" message is sent when this option is activated.
This can be used to monitor and therefore ensure problem-free remote operation, also if no data or alarms are sent. If
the  "timer  expiry"  event  is  not  evaluated  in  any  monitoring  configuration  (i.e.  if  the  "Signal  to  be  sent  by  X1  when
remote timer expires" option is deactivated in the monitoring configuration), the X1-device only sends a signal to the
Remote Server if the "Still alive" option has been activated.

• Maximum number of retries: This option limits the number of connection attempts. If a new event occurs in the X1-
device,  the  X1-device  attempts  to  establish  a  connection  with  the  Remote  Server  following  the  expiry  of  one
monitoring cycle. If the connection is established, the data and messages of all events that occurred at the Remote
Server  to  date  are  transmitted  and  marked  internally  in  the  device  as  "reported".  Events  already  reported  are  not
reported the next time a connection with the Remote Server is established. If  a connection with the Remote Server
cannot  be  established  (telephone  line  engaged,  for  example),  the  X1-device  attempts  to  establish  the  connection
again once the time set at "Time delay between connections" has expired. This option can also be used to limit the
number of repeat connection attempts. If  a connection cannot be established within this number of attempts a new
connection build-up procedure is only started when a new event occurs.

• Maximum connections per day: Enter the maximum number of times the X1-device may connect with the Remote
Server on any given day. If you select "0" an infinite number of connections are permitted.

This option is only available if a firmware version 3.6.0. or later is installed on the X1-device.

• Minimum delay between calls: This is the minimum time the X1 will wait before attempting to connect again once a
monitoring cycle has been completed following a failed connection between the X1-device and the Remote Server.

Continue with the monitoring configuration .55
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5.9.3 Monitoring configuration

This tab is only displayed in DTECT X1 monitoring configurations.

In the configuration manager you can specify, separately for each monitoring configuration, the corresponding data and
messages for events to be transferred to the Remote Server in the "Remote" tab in the monitoring configuration.
• Click the corresponding monitoring configuration in the Remote tab.

X1 device calls when
This setting can be used to specify which events trigger a remote connection. Select the options you require.
• Main alarm raised: The monitoring configuration triggers a remote connection if a main alarm occurs.
• Pre-alarm raised: The monitoring configuration triggers a remote connection if a pre-alarm occurs.
• Ring butter overflow: The monitoring configuration triggers a remote connection if the characteristic value memory

is full.
• Remote time elapsed: This monitoring configuration triggers a remote connection if the remote timer has expired.

The "Remote timer expiry" event applies globally. This means that one timer is managed in the
X1-device.  This  timer  triggers  the  "Remote  timer  expired"  event  once  a  preset  interval  has
elapsed. This can then be evaluated by the individual monitoring configurations.

The  alarm  and  characteristic  value  memory  overflow  events  are  known  as  local  events.  The
response  to  these  local  events  may  be  configured  separately  in  the  respective  monitoring
configurations.

The evaluation of events and connection with the Remote Server always takes place at the end of a monitoring cycle to
keep the number of required connections to a minimum. This means that messages for several events can be grouped
together.

X1 device sends at call
Here you can define which data is sent to the Remote Server if one of the events described above has occurred.

Once you have made the settings for remote operation at the X1-device you must send the new configuration to the X1-
device. The X1-device restarts once the connection is ended. The remote operation in the X1-device is now active.

5.10 Device configuration
5.10.1 Create
The device configuration contains all shared monitoring configurations and information to be processed by the device.
This information must initially be defined.
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Create a device configuration as follows:
• Click the name of the device for which a configuration is to be created in the left-hand window of the Configuration

Manager.
• Right-click the name of the device again and select Create new device configuration from the context menu.
The new configuration is inserted under the name of the device.

• Click Save in the Edit menu to save the current status.
or:

• Click on  in the toolbar.

You  can  create  a  suitable  device  configuration  for  each  device  that  accommodates  several
monitoring tasks.

5.10.2 Delete

When you  delete  a  device  configuration,  it  is  deleted  along  with  all  monitoring  configurations
and the associated data from the FIS database.  It  is  not  possible  to  restore  a  deleted  device
configuration.

Delete a device configuration as follows:
• Right-click the device configuration in the list of Devices and configurations and select Delete or click Delete in the

Edit menu.
• Click Cancel in the confirmation dialog if you do not want to delete the device configuration or OK to confirm deletion.

If  the  configuration  to  be  deleted  contains  a  large  number  of  records  (several  thousand),  the
deletion  process  may  take  several  minutes.  During  this  process,  you  cannot  use  the
Configuration Manager for any other purpose. If you try to quit the Configuration Manager, the
title bar of the program window displays "Not responding" status.

5.10.3 Change name
You can change the name of the device configuration as follows:
• Click the device configuration in the tree view.
• Enter the new name in the Name field in the right-hand window.
• Click Save in the Edit menu to save the current status.
or:

• Click on  in the toolbar.
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5.10.4 General information

This tab is only displayed in DTECT X1 device configurations.

This tab contains the list of monitoring configurations under the relevant device configuration. The following are listed for
each monitoring configuration:
• number of input channel;
• input type;
• sensor type used to record the signals and
• type of characteristic value used for the monitoring.

5.10.5 Overview

This tab is only displayed in ProCheck device configurations.

This tab displays an overview of the monitoring configurations created for the ProCheck device:
• Number: Serial number of the monitoring configuration
• Monitoring configuration: Name of monitoring configuration
• Active: Green check if the monitoring configuration is active, otherwise empty
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5.10.6 General settings

This tab is only displayed in DTECT X1 device configurations.

This tab can be used to make settings that influence the behavior of the system in the event of an alarm, to configure
the remote functionality and to define the starting characteristics of the X1-device.
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Alarm conditions
The alarm delay is defined in the "Alarm conditions" group field by specifying how often a threshold may be exceeded
before the alarm signal is output.
It is also possible here to define how the alarm should be reset: either manually (i.e. using the Configuration Manager

 or buttons on the control panel of the X1-device) or automatically (if the cause of the alarm signal no longer exists).
Pre-alarms are reset automatically by default whereas main alarms must be cancelled manually.

You can use the "Do not reset alarms and power outputs in the event of missing validation" checkbox to define
how the device should respond if a validation condition is not met (also refer to "Validation "). 
• If the checkbox is activated and a validation cannot be found any alarms that exist are not reset. The previous status

of  alarm  LEDs,  relays  and  power  outputs  before  omission  of  the  validation  also  remains  the  same.  The  previous
status of the alarm delay counter is also retained.

• If  the  checkbox  is  deactivated  AND  the  "Delete  main  alarm/pre-alarm  manually"  option  is  also  deactivated  an
existing alarm is reset if the validation is missing. The alarm LEDs go out, the relays revert to the idle state and the
power  outputs  produce  a  quiescent  current  level  of  0  or  4  mA,  depending  on  the  configuration.  The  alarm  delay
counter is reset to zero.

X1 online mode
You can activate the remote functionality here which enables an X1-device to send a signal to the Remote Server  if
certain events occur.  Input  in this  screen is  only possible if  the  X1  online  mode was activated  beforehand.  For  more
information refer to "Remote Server ".

Boot delay
You can use this field to specify how much longer the X1-device should wait in addition to the normal starting time when
it  is  restarted.  This  means  that,  where  the  X1-device  and  peripherals  are  activated  centrally,  the  X1-device  can  be
prevented from entering measuring mode before all peripherals (such as modem) are ready for operation.

5.10.7 D/A channels

This tab is only displayed in DTECT X1 device configurations.

If the X1-device is equipped with D/A outputs the signals to be applied at the outputs can be specified here.

The following may be output:
• a current proportional to the characteristic value of a frequency band for a selected monitoring operation
or
• a predefined pre- or main alarm current level in the event of an alarm.
 The standard amperages are within a range of 4-20 mA. Alternatively, you can select the 0-20 mA range.

23

81

163

163

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 553 of 927



60

Current signal proportional to a characteristic value
The analog signal  is  proportional  to the characteristic  value  of  a  monitoring  configuration.  For  the  purposes of  signal
output the characteristic value is linked to the main alarm threshold or a fixed reference value.
You can obtain this signal at the desired channel as follows:
• First, select the "Referenced characteristic value" option at the "Define output" group field.
• Enter the number of the monitoring configuration under "Source configuration" and
• Select the desired characteristic value at "Characteristic value".
• If you do not wish the output current to be dependent on the main alarm threshold activate the "Use specific value as

reference"  option.  This  may  be  desirable  if  the  main  alarm  threshold  changes  in  relation  to  a  reference  variable
through tracking of the alarm threshold.

Current signal in the event an alarm is triggered
The signal can be referenced to:
• the alarm status of a frequency band for a monitoring configuration
or
• the alarm status of all monitoring configurations
 

In the alarm-free state a current of 4mA is applied at the output. In the event of a pre- or main alarm this value changes
to a value specified by the user. A maximum of 19 mA for pre-alarms and 20 mA for main alarms is possible.

Proceed as follows to obtain the analog signal at a D/A channel:
• First, select the "Pre- and main alarm threshold" option in the "Define output" group field.
• Specify the monitoring configuration under "Source configuration" or,  if  you wish to record all  configurations,  select

the entry "Link all configurations".
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• Finally, select the frequency band.

Invert relay
You can invert the function of the switching relay by activating the checkbox at the bottom of the tab.  If  this  option is
activated the rest position of the relay is the alarm position. As this corresponds to the status of a deactivated X1-device
this also allows the operating status of the X1-device to be monitored. 

5.10.8 Sensors
To configure the properties of the sensors, click the Sensors tab in the device configuration.

ProCheck

The left part of the dialog displays a list of sensors, while the right side displays the properties of the sensor selected in
the list and the sensor function test setting (sensor OK setting) under Sensor details: 
• Sensor name: Enter a text.
• Channel:: Sensor input channel number on the ProCheck device (cf. "Device properties"   List of connectors).
• Input type: ICP (integrated circuit piezoelectric) is currently the fixed default.
• Sensor type: Select what signal the sensor measures (acceleration, velocity, pressure, etc.)
• Sensor unit: Automatically selected depending on the type of sensor, e.g. "g" for acceleration sensors
• Sensitivity: Unit is automatically selected depending on the type of sensor, e.g. "g" for acceleration sensors
• Steady component: Must be indicated if the sensor delivers a steady component. The unit is automatically selected

depending on the type of sensor.
• Min. / Max. allowed bias: 0V / 20V fixed preset
• Min. / Max. signal strength: If the sensor signal is below the limits specified here (input in %), the sensor is reported

as defective.

Channel  and  sensor  type  cannot  be  changed  if  the  sensor  is  already  used  in  a  monitoring
configuration.

Adding a sensor

• Click on .
• Enter the properties of the sensor in Sensor details and Sensor OK detection.

49
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• Click on . 

Editing a sensor
• Select the sensor from the sensor list.

• Click on .
• Enter the properties of the sensor in Sensor details and Sensor OK detection.

• Click on .

Deleting a sensor
• Select the sensor from the sensor list.
• Click on .

Sensor overview

Click  to display a list and detailed information of all sensors. The sensor overview is displayed.

DTect X1
If the X1-device is equipped with selectable input types these can be selected individually for the various channels from
the list  of  input types.  The sensor  type can be selected from a list  for  each input channel  and the  sensitivity  of  each
sensor must be entered.
It is also possible to specify which sensor signal should be assigned to the BNC port of the X1-device.

If a multiplexer is connected to the X1-device each input channel has a separate sensor output
that can be picked up via a BNC port at the multiplexer. In this case no function is assigned to
the BNC port of the X1-device.
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5.10.9 Auxiliary channels
The auxiliary channels of the device are configured in this tab. These are subsequently available in the validation, alarm
and frequency tracking monitoring configurations.
Click the appropriate device configuration in the Sensors tab. 
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ProCheck

The  left  part  of  the  dialog  displays  a  list  of  additional  channels,  while  the  right  side  displays  the  properties  of  the
auxiliary channel selected in the list under Additional channel details:
• Channel name: Enter a text.
• Channel:: Additional channel number on the ProCheck device (cf. "Device properties"   List of connectors).
• Input type: DC (direct current) is currently the fixed default.
• Sensor type: Select what signal the sensor measures (acceleration, velocity, pressure, etc.)
• Factor: Automatically selected depending on the type of sensor, e.g. "g" for acceleration sensors
• Frequency relation: This value is required to configure frequency tracking. The value defines the extent to which the

reference  variable  (in  other  words,  the  signal  measured  at  the  auxiliary  channel)  influences  the  position  of  the
frequency bands in the frequency spectrum. The unit used to express the frequency relation is [Hz] / [unit]. Example:
If you measure the rotational speed [rpm] at the auxiliary channel, the frequency relation is 1 Hz/60 rpm which means
that 1 Hz in the frequency spectrum corresponds to 60 rpm. The unit is automatically selected depending on the type
of sensor.

• Steady component: Must be indicated if the auxiliary channel delivers a steady component. The unit is automatically
selected depending on the type of sensor.

• Digital input: Must be enabled if the auxiliary channel is a digital input.
• Trigger for rising edge: Must be enabled if you want the channel to switch to "1" if the signal exceeds the input level

defined in Value. If this checkbox is not checked, the channel switches to the input level defined in Value if the signal
displays a falling edge.

• Value: Input level that, if exceeded (rising edge) or not reached (falling edge), causes the digital input to switch to "1".
• Hysteresis:  Range in  which  the  input  level  may  fluctuate  by  the  level  defined  in  Value  without  the  input  changing

state.

Add auxiliary channel

• Click on .
• Enter the properties of the auxiliary channel in Additional channel details.

• Click on .

Edit auxiliary channel
• Select the auxiliary channel from the list of additional channels.

• Click on .

49
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• Enter the properties of the auxiliary channel in Additional channel details.

• Click on .

Delete auxiliary channel
• Select the auxiliary channel from the list of additional channels.
• Click on .

Overview of auxiliary channels

Click  to display a list and detailed information of all auxiliary channels. This displays a list of auxiliary channels.

DTect X1

Signal type
You can initially select one of several input types from this list box (rotary speed input, rotational frequency input, load
input and free input) depending on the signal type you wish to use with the auxiliary channels. If the required signal type
is not available you can specify the sensor unit itself at "Free input". 

Name
You can assign a name to an auxiliary channel in the Name field. This name is used in the monitoring configurations for
subsequent  configuration.  If  the  name  "engine  speed"  is  entered  here  for  example,  you  will  be  able  to  access  the
corresponding auxiliary channel in the monitoring configurations using this name.

Unit
If you selected the "Free input" signal type you can enter a unit here that corresponds to the input signal measured. The
input is limited to a maximum of 6 characters. If you selected a predefined signal type this field is filled out automatically
and cannot be changed.
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Sensitivity
You can enter the sensitivity of the sensor used in this field. The sensitivity is expressed as [unit] / [volt].

Frequency relation
This value is required to configure frequency tracking. This value defines the extent to which the reference variable (in
other words, the signal measured at the auxiliary channel) influences the position of the frequency bands scaled in [Hz]
in the frequency spectrum. The unit used to express the frequency relation is [Hz] / [unit]. 

Example:  If  you  measure  the  rotational  speed  [rpm]  at  the  auxiliary  channel,  the  frequency  relation  is
1 Hz/60 rpm which means that 1 Hz in the frequency spectrum corresponds to 60 rpm.

If  you plan to carry  out  speed-dependent  tracking of  frequency bands or  alarm thresholds  for
monitoring configurations to be defined at a later date,  you must specify the auxiliary  channel
that is connected to the speed sensor here.

5.10.10 Digital outputs

This tab is only displayed in ProCheck device configurations.

If the selected ProCheck device has digital outputs, you can set their properties in this tab.

The  left  part  of  the  dialog  displays  a  list  of  digital  outputs,  while  the  right  side  displays  the  properties  of  the  output
selected in the list under Digital output details:
• Output name: Enter a text.
• Channel::  Channel  number  of  the  digital  output  on  the  ProCheck  device  (cf.  "Device  properties"   List  of

connectors).
• Invert: Must be enabled if you want to invert the output signal.

Add digital output

• Click on .
• Enter the properties of the output.

• Click on .

Edit digital output
• Select the digital output from the List of digital outputs.

• Click on .
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• Enter the properties of the output.

• Click on .

Delete digital output
• Select the digital output from the List of digital outputs.
• Click on .

Overview of digital outputs

Click  to display a list and detailed information of all digital outputs. This displays a list of digital outputs.

5.10.11 Analog outputs

This tab is only displayed in ProCheck device configurations.

If the selected ProCheck device has analog outputs, you can set their properties in this tab.

The  left  part  of  the  dialog  displays  a  list  of  analog  outputs,  while  the  right  side  displays  the  properties  of  the  output
selected in the list under Analog output details:
• Output name: Enter a text.
• Channel::  Channel  number  of  the  analog  output  on  the  ProCheck  device  (cf.  "Device  properties"   List  of49
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connectors).
• Invert: Must be enabled if you want to invert the output signal.
• Type: Select the type of analog output
ο Alarm output: In the event of a pre-alarm/main alarm, the current defined below is applied to the output.
ο Related value: The output signal is proportional to the characteristic value of a monitoring configuration. For signal

output, the characteristic value is related to a fixed reference value (cf. monitoring configuration  Characteristic
values ).

ο Main  alarm  related  value:  The  output  signal  is  proportional  to  the  characteristic  value  of  a  monitoring
configuration. For signal output, the characteristic value is linked to the main alarm threshold.

• Current range: Select the range in which the current must be here.
• Pre-alarm current: Enter the value in mA that the ProCheck device applies to the output to signal a pre-alarm. You

can only input a value if you have selected the Alarm output setting in Type.
• Main alarm current:  Enter the value in mA that the ProCheck device applies to the output to signal a main alarm.

You can only input a value if you have selected the Alarm output setting in Type.

Add analog output

• Click on .
• Enter the properties of the output.

• Click on .

Edit analog output
• Select the analog output from the list of analog outputs.

• Click on .
• Enter the properties of the output.

• Click on .

Delete analog output
• Select the analog output from the list of analog outputs.
• Click on .

Overview of analog outputs

Click  to display a list and detailed information of all analog outputs. This displays a list of analog outputs.

5.10.12 Image
You can store a suitable image for the device configuration (for example) here. You can use either JPEG or BMP files.
• To do this click on  and select the file that contains the preferred image using the selection dialogue box.
• Follow the same procedure as above if you wish to change the image.

Click on  to delete the image and click on  to print it.

5.10.13 Additional information
Additional information can be entered in this field as required.
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The data  entered here  is  stored in  the  FIS  database  currently  being used,  and not  in  the
device.  If  a  configuration  is  read  out  from a  different  database,  the  above  information  will  no
longer be available.

5.10.14 Data
The Data tab contains an overview of all monitoring configurations of the selected device configuration.

The following information is displayed:
• Status: Empty if all sensors are functioning, otherwise the following icons will be displayed:

o  - Sensor error: The sensor OK detection is abortive.

o - Low signal level (only ProCheck): The level of the measured and filtered signal is too low and therefore so is
the signal-to-noise ratio.

• Alarm state:

ο  - Green if there is no alarm in the monitoring configuration.

ο  - Yellow if there is a pre-alarm in the monitoring configuration.

ο  - Red if there is a main alarm in the monitoring configuration.
• Name of monitoring configuration
• Additional information

Edit name of monitoring configuration
• Doubleclick the name of the monitoring configuration.
• Enter the name in the input box and click Save.
• The edited name is displayed in this overview and in the tree view Devices and configurations.

Reset maximum alarm
You can reset the alarm status for a monitoring configuration (cf. "Reset alarm status" ):
• Select one or (by holding the CTRL key down) multiple monitoring configurations.
• Right-click the selection and select Reset maximum alarm.

Refresh monitoring configuration data

• Click on .
or:
• Press CTRL+R.

5.10.15 Import device configuration from device
You can read out a device configuration e.g. in order to
• add a new device to the FIS database with the existing configuration or
• update the configuration in the Configuration Manager after changing the device configuration.
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New registration of a device configuration in the configuration manager
Proceed as follows if you wish to register a new device configuration for a device in the configuration manager:
• First, establish a data connection  between the configuration manager and device.
• Open the context menu under the name of the device in the configuration manager then go to the corresponding sub-

menu under the device menu item.
• Select the Read out and create device configuration from device item from this sub-menu.
The configuration is then read out from the device and entered as a device configuration in the configuration manager.
• To resume measuring mode you should now end the data connection.

Update configuration of a device in the configuration manager
It is important to carry this out if you have made changes to a device configuration at the device itself and wish to adapt
this configuration in the configuration manager.
• First, establish a data connection  between the configuration manager and X1-device.
• Open  the  context  menu  under  the  name  of  the  device  configuration  you  wish  to  update,  click  device,  then  click

Overwrite device configuration with device content.
The configuration is now updated.
• To resume measuring mode you should now end the data connection.

5.10.16 Send device configuration to device
If  you wish to reconfigure a  device,  a  new device configuration must initially  be created in the configuration manager
(see "Create device configuration " and "Create monitoring configuration ") and sent to the device.

First, establish a data connection between the configuration manager and device (see "Connection with a device" ).
• Then  open  the  context  menu  by  right-clicking  the  mouse  on  the  device  configuration  that  you  wish  to  send  in  the

configuration manager and click Device.
• Select the Send device configuration to device menu item and wait until the transfer is complete.
• End the connection if you do not wish to carry out any further operations.

From  here,  first-time  users  can  change  to  "Reset  and  update  alarm  status ",  where  an
explanation is provided on how the configuration manager can be used to reset an alarm.

5.10.17 Search for device configuration
Once the configuration manager has established a connection with a device you can search for a device configuration
in the database that matches the connected device.
• To do this, right-click the device and select Device > Search for current device configuration in database from the

context menu.

5.11 Monitoring configuration
Depending  on  the  features  of  the  ProCheck  or  X1  device  in  use,  every  device  configuration  can  process  different
monitoring modes for different input signals or types of characteristic values. The information required for this, such as
the  maximum  frequency  of  the  low  pass  filter,  characteristic  value  type,  location  and  width  of  frequency  bands  and
alarm thresholds comprises the monitoring configuration. These are carried out one after the other in monitoring mode.
In order to be executed, a monitoring configuration must be activated. 

Creating a monitoring configuration
• In the tree view, click the device configuration for which a new monitoring configuration should be defined.
• Right-click again on the device configuration and select Add subitem from the context menu.

The new configuration is inserted under the name of the device configuration.

43

43

55 70

43

99

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 564 of 927



71
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• Click Save in the Edit menu to save the current status.
or:

• Click on  in the toolbar.

Activate monitoring configuration
• Check the Active configuration checkbox.

Edit name of monitoring configuration
You can change the name of the device configuration as follows:
• Click the monitoring configuration in the tree view.
• Enter the new name in the Name field in the right-hand window.
• Click Save in the Edit menu to save the current status.
or:

• Click on  in the toolbar.

Delete monitoring configuration

• If  you  delete  a  monitoring  configuration  that  contains  no  measuring  data,  this  monitoring
configuration is deleted from the FIS database and cannot be restored.

• If  you delete a monitoring configuration that contains measuring data, a copy of the higher-
level device configuration is created first. The monitoring configuration to be deleted is then
deleted from this  copy and then  the  device  configuration  is  activated.  This  modified  device
configuration should be sent to the device (cf. "Send device configuration to device" . The
original  device configuration, including the deleted monitoring configuration, is disabled and
hidden. You can display the "old" data at any time (cf. "Outdated configurations" ).

• Right-click the monitoring configuration in the list of Devices and configurations and select Delete or click Delete in
the >Edit menu.

• Click Cancel  in  the confirmation dialog if  you do not  want  to  delete  the  monitoring  configuration,  or  OK  to  confirm
deletion.

If  the  configuration  to  be  deleted  contains  a  large  number  of  records  (several  thousand),  the
deletion  process  may  take  several  minutes.  During  this  process,  you  cannot  use  the
Configuration Manager for any other purpose. If you try to quit the Configuration Manager, the
title bar of the program window displays "Not responding" status.

5.11.1 General information

This tab is only displayed in DTECT X1 monitoring configurations.
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You can specify the following settings in this tab: 
• the variable type being monitored for the input channel to be used;
• characteristic value type, as described in the section "Monitoring types in frequency range";
• low pass filter cutoff frequency;
• amplification;
• overload detection;
• window evaluation of time signal for FFT calculation;
• DC component suppression and
• maximum frequency of high pass filter where an envelope signal is to be generated
 

Input channel
Select the channel containing the signals to be processed from the list box of the same name. The entries contain the
number of the channel and the sensor type.

Characteristic value mode
You can enter one of the characteristic value types presented in the "Monitoring types in frequency range" section here.
All characteristic values with the exception of time range monitoring are calculated from the frequency spectrum of the
recorded time signal. With time range monitoring, characteristic values are monitored directly from the time range and
the frequency spectrum calculation is omitted. 

Characteristic value type Meaning
ISO 10816 RMS of velocity between 10 Hz and 1 kHz
LdZ High-bandwidth LdZN value between 0 Hz and low pass cutoff frequency

RMS High-bandwidth RMS value between 0 Hz and low pass cutoff frequency
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Characteristic value type Meaning
Selective LdZ LdZN value in fixed frequency bands

Selective RMS RMS in fixed frequency bands
Selective LdZ tracked LdZN value in frequency bands subject to speed-dependent tracking.

For this, an auxiliary channel with speed signal must be defined (see "General settings ").
Selective RMS tracked RMS value in frequency bands subject to speed-dependent tracking.

For this, an auxiliary channel with speed signal must be defined (see "General settings ").
Time range monitoring Monitoring of the time signal using the characteristic values specified.

LdZ value in g
If one of the LdZ characteristic values is selected it is possible to choose between the units g and dB. For g the "LdZ
values in [g]" option must be selected. 

Observe that in this case the unit is also used for the tracking of alarm thresholds. If a value in
dB  appears  here,  the  value  calculated  from  the  reference  points  is  added  to  the  alarm
thresholds (as this is a  logarithmic value).  In the case of  g  values these are multiplied by the
alarm thresholds. 

Monitored variable
If the characteristic value selected is an RMS value and an acceleration sensor is selected, you can select in the group
field whether you wish to convert the acceleration signal by integrating it into a speed signal or a distance signal. You
can make your selection in the group field. This option is only available for RMS values calculated from the frequency
spectrum and not for the characteristic values of time range monitoring.

LdZN values can only be monitored using an acceleration signal and monitoring in accordance with ISO 10816 is only
possible using a speed signal. The standard unit for LdZ characteristic values is dB. However, if you wish to display LdZ
values with the unit  g select the "LdZ values in [g]" option. Observe that this unit  will  also be used for  the tracking of
alarm thresholds. If  a value in dB appears here, the value calculated from the reference points is added to the alarm
thresholds (as this is a logarithmic value). In the case of g values these are multiplied by the alarm thresholds.

Low pass filter cutoff frequency
The low pass filters out the useful frequency range from the time signal which is either a raw signal or envelope signal.
The cutoff frequency must therefore be adapted to the frequency ranges which are to be monitored.
You  can  make  this  adjustment  in  the  "LP  cutoff  frequency"  list  box.  The  available  values  depend  on  the  low  pass
module you have selected for your X1-device.

Click on  to display more detailed information on the selected cutoff frequency:

With the ISO 10816 characteristic value type, the low pass cutoff frequency is automatically set to 1000 Hz. In the case
of "tracked" characteristic values, the system automatically sets the low pass cutoff frequency to the optimum frequency
range obtained from the configuration of the monitored frequency bands.

Sample rate and number of measured values
The sample rate is always set at three times the cutoff frequency of the low pass. 4096 measured values are recorded
during each measurement. The duration of a measurement can be obtained by dividing the number of measured values
by the sample rate.
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Please observe that the low pass cutoff frequency and the sample rate are set automatically for
tracking of RMS or LdZ values.

Amplifier setting
The input signal is amplified in an initial stage directly behind the input. A second amplifier stage is located behind the
low pass.
The amplification is set automatically if the entry "Automatic" is selected in the "Stage 1" list box. Suitable amplification
factors are determined via a preliminary measurement and subsequently used for the actual measurement.
The amplification factors at both stages can also be manually applied. The following options are available:

Amplifier stage Amplification factor
Stage 1 1, 2, 4, 8, 32, 64, 128
Stage 2 1, 2, 4, 8

If  the  amplifier  is  adjusted  manually  the  amplitudes  of  the  input  signal  should  be  precisely
known to prevent overloading.

Overload detection
This checkbox can be used to switch the automatic overload detection on or off. If the input signal contains individual a
high  amplitude  pulses  the  signal  chain  may  become  overloaded.  The  X1-device  interrupts  the  measurement  of  the
monitoring configuration and begins the next one. If a configuration is always to be measured the overvoltage detection
can be deactivated.

Windowing of time signal
Here you can specify whether  or  not  you wish the time signal  for  monitoring operations in the frequency range to be
evaluated using a Hanning windowing operation.

High pass cutoff frequency
If a LdZ value is selected for monitoring purposes, the envelope signal is formed from a raw signal using a high pass
(amongst others). The maximum frequency of the high pass can be specified in the "High-pass cutoff frequency" group
field. The possible values are 2 kHz and 750 Hz.

DC component suppression
Mark this item if you wish to suppress the DC component of the recorded time signal. This occurs automatically when
generating an envelope.

Signal configuration
Where a LdZN value is used for monitoring, the "Envelope signal" or otherwise "Raw signal" option is checked here.

5.11.2 Main channels

This tab is only displayed in ProCheck monitoring configurations.
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• Window  selection:  Select  whether  to  monitor  with  fixed  or  speed-tracked  frequency  bands.  If  you  want  to  track
frequency bands, you must measure the speed on an auxiliary channel. In this case, select the auxiliary channel with
the speed signal in Speed channel for window selection. 

• Speed channel for window selection: From the Additional channels  defined in the device configuration, select
the channel which sends the speed signal for the speed-dependant tracking.

• Speed  channel  for  alarm  calculation:  If  you  want  to  monitor  with  speed-tracked  alarm  thresholds,  select  the
channel to track the alarm threshold speed from the Additional channels , defined in the device configuration. Only
then can you enable the Tracked alarms option in the Characteristic values  tab.

Sensor and filter settings
In  this  section  you  can  assign  filter  settings  to  the  sensors  defined  in  the  device  configuration  (cf.  "Sensors" ).
Observe the following restrictions:
• You can filter  up to four signals at the same time. That means a maximum of four sensor/filter  combinations if  you

filter the raw or envelope signal in every combination. If you filter the raw and envelope signals in a combination, the
available filter capacity is reduced to two signals, which you can, in turn, split up into one or two combinations.

• You can only add sensors of the same type (acceleration, velocity, path, etc.) to the list of sensor/filter combinations.
For example, if you have defined six acceleration sensors and two velocity sensors in the device configuration, you
can select four of the six acceleration sensors or the two velocity sensors here.

The  left  section  displays  the  list  of  sensor/filter  combinations,  while  the  right  section  displays  the  settings  of  the
combinations selected in the list:
• Selected sensor: Sensor for which filter settings are defined. If you create new settings, you can only select sensors

here for which no settings exist yet!
• Raw  signal:  Enable  the  checkbox  Filter  raw  signal  to  define  the  filter  for  the  raw  signal.  Select  High  pass

frequency and Low pass frequency and the number of Measured values.
• Envelope  signal:  Enable  the  checkbox  Filter  envelope  signal  to  define  the  filter  for  the  envelope  signal.  Select

High pass frequency and Low pass frequency and the number of Samples.
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Add sensor/filter combination

• Click on .
• Adjust the settings.

• Click on .

Edit sensor / filter combination
• Select the sensor/filter combination.

• Click on .
• Adjust the settings.

• Click on .

Delete sensor / filter combination
• Select the sensor/filter combination.
• Click on .

Overview of sensor/filter combination

Click  to display a list and detailed information of all sensor/filter combinations.

FFT settings
Specify the settings for calculating the FFT from the time signal in this section.
• Windowing type: You can evaluate the time signal with Hanning, Hamming or Flat Top windowing.
•

Characteristic value calculation
Specify the settings for calculating the characteristic values from the time signal in this section.
• Characteristic value unit: Depends on the type of sensor.
• Number of integrations: Select how often to integrate the time signal (max. 2 times).
• Suppress  steady  component:  Enable  this  checkbox  to  suppress  any  steady  component  in  the  measured  value

when calculating the characteristic value.

You  can  change  this  settings  only,  if  you  finished  specifying  the  sensor  /  filter  combination
settings!

5.11.3 Auxiliary channels

This tab is only displayed in ProCheck monitoring configurations.
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Additional channel options
Settings in this section globally affect all additional channels in a monitoring configuration.
Additional  channel's  sample rate:  Select  the  sample  rate  (max.  10000).  This  applies  to  all  Additional  channels
defined in the device configuration.
Selected trigger channel: You can select a digital channel from the additional channels to trigger measurement here.
The other additional channels can be used as validators.

Validation settings
In  this  section you can select  and configure validators  for  the  selected monitoring  configuration.  Validators  are  those
Additional channels  (defined in the device configuration) used to validate measurements. You can use validation to
ensure that only measurements obtained under predefined operating conditions are recognized and that alarm signals
are only output under these conditions. 
The left section displays the list of validators, while the right section displays the settings of the validator selected in the
list:
• Selected  channel:  Additional  channel  to  be  used  as  a  validator.  You  can  select  from  the  Additional  channels

defined in the device configuration.
• Validation type: How should the validator work?
ο Deactivated: No validation.
ο Minimum / Maximum: Measurement only if the validator signal is within defined thresholds.
ο Signal Change: Measurement only if the validator signal only changes by a defined value.
ο Min / Max + signal change: Combination of Minimum / Maximum and Signal Change.
• Conversion factor: The conversion factor is used where rescaling of the reference variable is required. To achieve

this,  the  reference  variable  is  multiplied  by  the  conversion  factor  prior  to  evaluation  by  the  ProCheck  device.  This
conversion factor is required for gearboxes (for example) where the measured rotational speed does not match the
speed of the component being monitored due to a gear ratio.

• Maximum signal change: Input for Signal Change or Min / Max + Signal Change as Validation type.
• Upper limit: Maximum if Minimum / Maximum is selected as the Validation type.
• Lower threshold: Minimum if Minimum / Maximum is selected as the Validation type.

Add validator

• Click on .
• Adjust the settings.

• Click on .
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Edit validator
• Select the validator.

• Click on .
• Adjust the settings.

• Click on .

Delete validator
• Select the validator.
• Click on .

Overview of validators

Click to display a list and detailed information of all validators.

5.11.4 Characteristic values

This tab is only displayed in ProCheck monitoring configurations.

In this tab you can define the characteristic values to be calculated by ProCheck.
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The  left  part  of  the  tab  displays  the  list  of  characteristic  values  already  defined,  while  the  right  section  displays  the
settings of the characteristic value selected in the list.

Add characteristic value

• Click on .
• Adjust the settings.

• Click on .

Edit characteristic value
• Select the characteristic value.

• Click on .
• Adjust the settings.

• Click on .

Delete characteristic value
• Select the characteristic value.
• Click on .

Global settings
• Name: Enter a text.
• Sensor: Sensor channel whose measured values are used to calculate the characteristic value. You can only select

sensor channels that you have created in the Main channels tab (cf. "Main channels" ).
• Signal type: ProCheck can record either the raw signal or the envelope signal on a sensor channel.
• Characteristic value type: Select whether the characteristic value refers to monitoring in a time or frequency range.

The other characteristic value settings depend on this selection.
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Characteristic value settings
If you selected Monitoring in time range in Characteristic value type, you can configure RMS, DC level, peak, peak-
peak  and  crest  factor  alarm  thresholds  and  alarm  outputs  for  the  available  characteristic  values.  You  can  specify
additional window settings for monitoring in a frequency range.
• Alarm  thresholds:  Enter  the  threshold  for  triggering  a  main  alarm  in  g.  Enter  the  pre-alarm  threshold  as  a

percentage relative to the main alarm threshold.
• Digital output: If you have configured digital outputs (cf. "Digital outputs" ), you can select which of these outputs

to activate in the event of a pre- or main alarm.
• Analog  output:  If  you  have  configured  analog  outputs  (cf.  "Analog  outputs" ),  you  can  select  which  of  these

outputs  to  activate  in  the  event  of  a  pre-  or  main  alarm.  Also,  you  can  enter  the  reference  value  to  relate  the
characteristic value to if  the type of analog output  was set  to Reference value  (cf.  Device configuration  Analog
outputs ).

• Click  to display a list of characteristic value settings for the time range.

Speed dependent alarms
All valid alarm thresholds can be tracked as a reference variable on an auxiliary channel  if  this auxiliary channel  was
activated  as  a  velocity  channel  in  the  Main  channels  tab.  If  alarm  threshold  tracking  is  selected,  the  fixed  alarm
threshold  settings  are  retained  in  the  Characteristic  value  settings  tab.  The  tracking  involves  multiplying  the  fixed
alarm thresholds by a factor which is dependent on speed.
To calculate this scaling factor the value pairs for the rotational speed range being monitored, comprising the rotational
speed  and  corresponding  factor,  are  stored.  A  minimum  requirement  here  is  that  both  value  pairs  for  the  rotational
speed range limits are specified. The scaling factor for all other rotational speeds in the rotational speed interval is then
calculated by means of  linear interpolation.  These value pairs,  referred to  in  this  context  as  reference  points,  can  be
entered in  the  Tracking of  alarm thresholds  tab.  In  this  case  the  reference  variable  of  both  outer  reference  points  is
specified in the validation settings.
• Check the Enable checkbox. A table showing two reference points for both limits of the reference variable range is

displayed in this tab. The X values are the reference variables and the Y values are the scaling factors.
• First, select the preferred number of reference points.
• Enter the data for the reference points, i.e. reference variables under "X" and scaling factors under "Y". 

If you right-click the table you can copy the values entered here to the clipboard and vice versa.
This method can be used to copy values from one configuration to another. It is also possible to
paste these values into a  spreadsheet  program or  copy them from there and insert  them into
the table of reference points.

Windows
You can specify the frequency bands for monitoring in the frequency range in this tab.
• Max Peak: If  you enable this checkbox, when the characteristic value is calculated, rather than calculating the root

mean  square  across  all  frequency  lines  in  a  window  the  software  searches  for  the  highest  peak  in  each  window.
Therefore for calculation of the characteristic value only one value from each window is used (the highest  peak) to
calculate the root  mean square  (RMS value).  If  a  significant  amount  of  noise  or  smaller  signals  are  present  in  the
window next to the peak then the impact of a significant change of the normal characteristic value peak is less severe
because the characteristic value obtained from the RMS calculation is only an average value for the window. In max
peak mode a change in the peak would cause the characteristic value in this window to change to exactly the same
extent.

• Window count: You can select a maximum of 12 windows.
• Window settings: Enter the upper and lower threshold frequency in Hz and a name for each window. By default, the
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Configuration Manager names the windows "window <n>".

5.11.5 Validation

This tab is only displayed in DTECT X1 monitoring configurations.

If  auxiliary  channels for  the tracking of  frequencies,  alarm thresholds and for  validation are  installed  in  the  X1-device
these are defined in the "Validation" tab.

Where  frequencies  are  tracked  the  auxiliary  channel  to  which  a  speed  sensor  is  connected
must be specified in the General settings  tab of the device configuration.

Auxiliary channel for the tracking of frequencies
If  you  select  the  "tracked"  characteristic  values  in  the  General  settings  tab  or  wish  to  use  tracking  of  alarm
thresholds , you must first specify the auxiliary channel to be used as the reference variable.
• To do this, select the auxiliary channel with the reference value under the heading "Validation 1" from the Combined

auxiliary channel input list box. The auxiliary channels in this case are identified using the names you assigned in
the device configuration .

• Enter  a  conversion  factor  if  you  want.  The  conversion  factor  is  used  where  rescaling  of  the  reference  variable  is
required. To achieve this, the reference variable is multiplied by the conversion factor prior to evaluation by the X1-
device. This conversion factor is required for gearboxes (for example) where the measured rotational speed does not
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match the speed of the component being monitored due to a gear ratio.
• If  you  do  not  wish  to  use  the  auxiliary  channel  for  validation,  make  sure  that  the  three  checkboxes  below  the

"combined auxiliary channel" are unchecked.

Validation via an auxiliary channel
You  can  use  validation  to  ensure  that  only  measurements  obtained  under  predefined  operating  conditions  are
recognized and that alarm signals are only output under these conditions.
Two threshold ranges per validation channel are available. This means that the user can classify the signals for each
validation  channel  (high  speed  or  load  and  low  speed  and  load).  Positive  as  well  as  negative  values  are  used  for
validation,  which  means  that  the  frequency  ranges  in  a  system  that  might  produce  misleading  measurements  and
therefore also lead to false alarms can be selectively excluded.
If the validation condition becomes invalid existing alarms are reset, providing the "Manual reset" option (see "General
settings " tab in the device configuration) is not activated. In this case you must define a condition for the auxiliary
signal by activating the individual checkboxes and entering the assigned maximum values. If  this condition is satisfied
for the duration of the measurement, the result is accepted.
A maximum of one validator per auxiliary channel is possible. The validators are defined under the headings "Validation
1" or "Validation 2" and are logically ANDed. 

Create a validation
• Enter which auxiliary channel should be used in the "combined auxiliary channel". The names of the channels in this

case correspond to the names you assigned in the device configuration.
• Enter a conversion factor (see above) as required.
• Compile a validation condition.
The  three  individual  conditions  and  corresponding  limit  values  produce  a  validation  condition.  The  conditions  are
logically ANDed but are only taken into account if the checkbox is activated.

Individual condition Meaning
Maximum change in signal Maximum permitted change in auxiliary signal during a measurement.
Upper threshold Highest value permitted for auxiliary signal.
Lower threshold Lowest value permitted for auxiliary signal.

Combination of validations
If two validations are defined these are logically ANDed as standard. 

Validation with high sample rates
The A/D converter in the X1 has a overall sampling rate of roughly 80kHz. It is therefore no longer possible to measure
both validators and the measurement signal at the same time at sample rates greater than 15 kHz, i.e.  at a low pass
frequency of 5 kHz. However, with high sample rates it may be assumed that the rotational speed changes only slightly
for  the  duration  of  the  measuring  time  because  the  measurement  is  completed  in  a  very  short  space  of  time  (only
137ms with 30kHz sample rate,  for  example).  It  is  therefore  sufficient  in  this  case to  measure  the  input  signal  of  the
validator before and after the actual measurement in order to monitor the validation window.

5.11.6 Window options

This tab is only displayed in DTECT X1 monitoring configurations.

This  tab  only  appears  if  you  selected  a  characteristic  value  for  monitoring  in  the  frequency  range  in  the  General
information  tab.  The frequency bands (for  selective  characteristic  values)  and  alarm thresholds  are  defined  here.
The each option is explained below.
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Alarm thresholds for high-bandwidth "ISO 10816", "RMS" and "LdZ" characteristic value types
The  ISO 10816,  RMS  and  LdZ  characteristic  value  types  are  high-bandwidth  types  (refer  to  section  "Monitoring  with
high-bandwidth characteristic values") which means that only the pre- and main alarm thresholds must be defined here.

Enter...
• the value of the main alarm threshold in the same units as the characteristic value in the field with the main alarm

designation and 
• specify  the  pre-alarm  threshold  as  a  percentage  of  the  main  alarm  threshold  in  the  field  with  the  pre-alarm  [%]

designation.

Note  that  the  LdZ  values  are  standardized  and  subsequently  output  as  dB  values.  The  main
alarm threshold must therefore also be defined in dB.
The  pre-alarm  threshold  values  on  the  other  hand  are  based  on  the  LdZ  value  prior  to
standardization. If the main alarm threshold is 10dB for example, a pre-alarm threshold of 50%
will cause the pre-alarm to be triggered from an LdZ value of 7dB. The pre-alarm is calculated
according to the following formula:
pre-alarm threshold = main alarm threshold-10 * log (percentage value).

Frequency bands and alarm thresholds for "selective LdZ" and "selective RMS" characteristic value types
If you selected the "selective LdZ" and "selective RMS" characteristic value types in the "General information" tab, you
can do the following here:
• define the frequency bands to be taken into consideration;
• specify whether a characteristic value should be calculated separately for each frequency band or whether a common

characteristic value should be calculated for all bands;
• assign a name to the individual frequency bands and
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• specify the corresponding alarm thresholds.

Proceed as follows:
• First, enter the number of frequency bands that are to be taken into account under "number of windows" at the top of

the tab.
• Specify  a  common  characteristic  value  or  separate  characteristic  values  for  each  frequency  band  in  the

"Characteristic value calculation" group field.
• Assign names to the frequency bands if required.

If a common characteristic value is to be calculated, 
• define both alarm thresholds on the right-hand side of the tab and the upper and lower limit of the frequency bands at

the foot of the table.
If individual characteristic values are to be calculated, 
• enter the lower and upper limit of the frequency bands and corresponding alarm thresholds at the foot of the table.

Frequency bands and alarm thresholds for the "selective LdZ tracked" and "selective RMS tracked"
characteristic values.
If  you  selected  the  "selective  LdZ  tracked"  and  "selective  RMS  tracked"  characteristic  value  types  in  the  "General
information" tab, you can do the following here:
• define the frequency bands to be taken into account based on the rotational frequency;
• specify whether a characteristic value should be calculated separately for each frequency band or whether a common

characteristic value should be calculated for all bands; 
• specify names for the frequency bands and
• specify the corresponding alarm thresholds.

Now proceed as follows:
• First, define the number of frequency bands that are to be taken into account under "number of windows" at the top of

the tab.
• Specify  a  common  characteristic  value  or  separate  characteristic  values  for  each  frequency  band  in  the

"Characteristic value calculation" group field.

If a common characteristic value is to be calculated, 
• enter  both  alarm  thresholds  on  the  right-hand  side  of  the  tab  and  enter  the  average  frequency  and  width  of  the

frequency bands based on the rotational speed at the foot of the table.
If individual characteristic values are to be calculated, 
• enter  the  average  frequency  and  width  of  the  frequency  bands  based  on  the  rotational  speed  and  corresponding

alarm thresholds at the foot of the table.

You  can  determine  the  average  frequencies  and  widths  to  be  entered  in  the  table  as  follows:  assuming  that,  for  a
machine component turning at a frequency of fD, you anticipate an unusual signal to occur between the fS-Δf/2 and fS +
 Δf/2  frequencies,  fS  is  the  average  frequency  and  Δf  is  the  width  of  the  frequency  interval.  With  tracked  frequency
bands you must enter  the following values in the table:  fS/fD for  the average frequency and Δf/fD for  the width of  the
frequency band.

Max peak mode
It  is  possible to activate the "Use max peak" option in the monitoring configuration window options.  This  means that,
when the characteristic value is calculated, rather than calculating the root mean square across all frequency lines in a
window the software searches for the highest peak in each window. Therefore for calculation of the characteristic value
only one value from each window is used (the highest peak) to calculate the root mean square (RMS value).

If  a  significant  amount  of  noise  or  smaller  signals  are  present  in  the  window  next  to  the  peak  then  the  impact  of  a
significant change of the normal characteristic value peak is less severe because the characteristic value obtained from
the RMS calculation is only an average value for the window. In max peak mode a change in the peak would cause the
characteristic value in this window to change to exactly the same extent.

If you right-click the table you can copy the values entered here to the clipboard and vice versa.
This method can be used to copy values from one configuration to another. It is also possible to
paste these values into Excel from the table in the window or vice versa.
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5.11.7 Alarm thresholds

This tab is only displayed in DTECT X1 monitoring configurations.

This tab only appears if you selected the time range monitoring option in the General information  tab.

• Mark the characteristic values to be used to monitor the time signal (all  characteristic values are always calculated
but only the marked values will be taken into account for alarm messages).

• Enter  the  main  alarm  threshold  value  and  pre-alarm  threshold  value  for  the  characteristic  values  selected  as  a
percentage of the main alarm threshold.

5.11.8 Speed-dependent alarm thresholds

This tab is only displayed in DTECT X1 monitoring configurations.

All  valid  alarm  thresholds  can  be  tracked  as  a  reference  variable  via  an  auxiliary  channel  providing  this  has  been
activated in the Validation  tab as the auxiliary channel for the tracking of frequencies, i.e. as the 1st validator of the
monitoring configuration.
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If tracking of alarm thresholds is selected, the fixed alarm threshold settings are retained in the Window options  tab.
The tracking involves multiplying the fixed alarm thresholds by a factor which is dependent on speed.
To calculate this scaling factor the value pairs for the rotational speed range being monitored, comprising the rotational
speed  and  corresponding  factor,  are  stored.  A  minimum  requirement  here  is  that  both  value  pairs  for  the  rotational
speed range limits are specified. The scaling factor for all other rotational speeds in the rotational speed interval is then
calculated by means of linear interpolation.

If  the  monitored  characteristic  value  is  an  LdZN  value  measured  in  dB,  the  change  to  the
characteristic value is saved in dB and used for  interpolation.  In the case of  the LdZ value,  it
should be noted that the multiplication changes to addition as a result of the dB standardization
and scaling.

These value pairs, referred to in this context as reference points, can be entered in the Tracking of alarm thresholds tab.
In this case the reference variable of both outer reference points is specified in the validation settings. A maximum of
eight additional reference points can be defined between these points.
• Open the Validation  tab, activate the "lower" or "upper threshold" checkbox under the "Validation 1" heading and

enter the lower and upper limit for the reference variable to be monitored.
• Switch to the Tracking of alarm thresholds tab and select the Activated option.

A table showing two reference points for both limits of the reference variable range is displayed in this tab. The X values
are the reference variables and the Y values are the scaling factors.
• First, select the preferred number of reference points.
• Enter the data for the reference points, i.e. reference variables under "X" and scaling factors under "Y". 

As the program checks each entry  to determine whether  the X values of  the reference points
increase  as  the  reference  point  number  increases,  values  should  be  entered  in  ascending
order, i.e. starting with the highest reference point number.
Note that with LdZN values changes to alarm thresholds must be specified in dB.
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If you right-click the table you can copy the values entered here to the clipboard and vice versa.
This method can be used to copy values from one configuration to another. It is also possible to
paste these values into a  spreadsheet  program or  copy them from there and insert  them into
the table of reference points.

5.11.9 Save / save options
In  the  Save  (ProCheck)  and  Save  options  (DTECT  X1)  tab,  you  can  configure  how  the  device  saves  characteristic
values. Characteristic values are always saved if  you have triggered an alarm, regardless of the settings.  This  forced
storage ensures that no important characteristic values are lost. 

ProCheck

Characteristic value save options
• Save always:  The characteristic values of a monitoring configuration are saved with every measurement. The time

interval between two successive characteristic values corresponds to the duration of a complete monitoring cycle.
• Save every <n> measurements: The characteristic values of a monitoring configuration are saved after a specified

number of measurements. The time interval between two successive characteristic values corresponds to the N-fold
duration of a complete monitoring cycle.

• Save  every  <n>  h/m/s:  You  can  use  this  setting  to  specify  the  time  interval  during  which  two  successive
characteristic  values  are  saved.  The  time  interval  set  must  be  regarded  as  the  minimum  interval  between  two
characteristic  values.  This  minimum  time  interval  can  be  extended  by  the  duration  of  one  monitoring  cycle  at  the
most.

Please  observe  that  the  time  interval  set  is  a  minimum  time  which  can  be  extended  in  each
case by the duration of a monitoring cycle. The use of time intervals smaller than the duration of
a  monitoring  cycle  makes  no  sense,  since  the  characteristic  values  of  the  monitoring
configuration would consequently always be saved.

• Save on changes of more than +/- <n> %:  Characteristic values are only saved if  they deviate from the previous
measurement by a specified percentage.
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• Save chassis temperature: Must be enabled if you want to save the temperature of the ProCheck device with the
characteristic values.

Time signal and FFT save options
• Save signals: Enter an interval at which to save time signals and FFTs and select the data to save.
• Save on main alarm: Select the data to save in the event of a main alarm.
• Save on pre-alarm: Select the data to save in the event of a pre-alarm.

You can only save signal values for which characteristic values are recorded according to the
settings in the Settings tab (cf. "Settings" ).

Remote call
In this section you can specify whether the ProCheck device should automatically report and send data via the selected
communication channel if certain events occur.
• Device calls when:
ο Main alarm raised: Device reports if a main alarm has occurred in this monitoring configuration.
ο Pre-alarm occurred: Device reports if a pre-alarm has occurred in this monitoring configuration.
ο Low memory: ProCheck device is low on memory. Read out the data as soon as possible to free up memory.
ο Remote timer elapsed: One of the conditions defined for remote communication (cf. Communication settings  

Remote communication) is fulfilled.

• Device sends on call: Select the data to send when the ProCheck device calls autonomously.

Note that these settings affect the monitoring configuration! Therefore, the device only reports
when the selected events occur if they occur during the monitoring configuration.

DTect X1
The storage options are defined in the upper section of the tab and the validators saved with the characteristic values
are displayed in the lower section of the tab. The following storage options exist:
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Always save characteristic values
The characteristic values of a monitoring configuration are saved with every measurement. The time interval  between
two successive characteristic values corresponds to the duration of a complete monitoring cycle.

Save characteristic values if measurement counter exceeds
The characteristic values of a monitoring configuration are saved after a specified number of measurements. The time
interval  between  two  successive  characteristic  values  corresponds  to  the  N-fold  duration  of  a  complete  monitoring
cycle.
To configure this option proceed as follows:
• Activate the checkbox next to the "Save characteristic value every N measurements" option.
• Now  enter  the  number  of  measurements  that  must  be  made  before  the  respective  characteristic  values  for  this

monitoring configuration are saved in the activated field.

Save characteristic values if time exceeds
You can use this setting to specify the time interval during which two successive characteristic values are saved. The
time  interval  set  must  be  regarded  as  the  minimum  interval  between  two  characteristic  values.  This  minimum  time
interval can be extended by the duration of one monitoring cycle at the most.
To configure this option proceed as follows:
• Activate the checkbox next to the "Save characteristic value after..." option.
• Enter the preferred minimum time interval that should exist between two characteristic values in the activated hours,

minutes and seconds fields. The maximum time interval is 47 hours, 59 minutes and 59 seconds.

Please  observe  that  the  time  interval  set  is  a  minimum  time  which  can  be  extended  in  each
case by the duration of a monitoring cycle. The use of time intervals smaller than the duration of
a monitoring cycle is not expedient as the characteristic values of the monitoring configuration
are consequently always saved.

Save characteristic values where change of X% is made to characteristic values from the frequency spectrum
With  this  setting  the  characteristic  values  are  only  saved  if  they  differ  from  the  previous  characteristic  value  by  a
minimum  percentage  "X".  Where  this  parameter  is  set  correctly  this  results  in  a  greater  density  of  data  in  the
characteristic value ring and also results in changing trends being presented more clearly. The option "absolute" can be
used  to  specify  that  changes  of  X  percent  in  a  positive  as  well  as  negative  direction  are  saved.  If  this  option  is  not
selected the symbol in front  of  the specified percentage determines whether  the characteristic  value is  saved i.e.  if  it
increases by X percent (positive symbol) or decreases by X percent (negative symbol). If several characteristic values in
a  monitoring  configuration  are  calculated,  all  characteristic  values  are  subsequently  saved  providing  the  storage
condition for at least one characteristic value is met.

To configure this option proceed as follows:
• Activate the checkbox next to the "Save characteristic if changed..." option.
• If positive and negative changes to characteristic values are to be saved activate the "absolute" checkbox.
• Now  enter  the  preferred  percentage  in  the  field  in  front  of  the  percentage  symbol.  If  the  "absolute"  option  is  not

activated, check that the symbol entered in front of the value is the correct one.

Save characteristic values where change of X% is made to characteristic values from the time range
If you opted to calculate characteristic values from the time range in your monitoring configuration, the appearance of
the  input  screen  will  be  slightly  different  than  the  screen  used  to  determine  characteristic  values  from the  frequency
spectrum (see above). The functional method is essentially the same. However,  in this characteristic value mode you
can also define a separate change threshold for each characteristic value.
The "absolute" option in this  case relates to all  change thresholds.  Here too the following also applies:  if  the storage
condition for at least one characteristic value is met, all characteristic values of the monitoring configuration are saved.
If  change  thresholds  are  not  to  be  taken  into  consideration  for  individual  characteristic  values,  the  relevant  change
threshold settings must be sufficiently high.
To carry out the configuration please follow a similar  procedure to the one described above under  Storage option for
characteristic values from the frequency range.

Please note that the change threshold depends on the size of the characteristic value, due to
the percentage. As a result, when dealing with small characteristic values, even small changes
cause characteristic values to be saved.

Save characteristic value with time stamp
You can switch the option for storing the system time together with the characteristic values on or off here. If this option
is activated the time the measurement was taken is stored alongside each characteristic value.
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This  option  therefore  influences  the  display  of  characteristic  values  stored  in  the  trend  memory.  If  the  time  stamp
storage option is active this results in a linear presentation of trend data for the time period. It follows therefore that the
intervals between the characteristic  values represent  the  actual  time  intervals  of  the  measurement.  If  the  time  stamp
storage option is not activated the distances between all characteristic values displayed will be the same irrespective of
how much time has passed between two measurements. 
Please also observe that a prerequisite for the accumulation of characteristic values is storage with a time stamp. (see
Memory options )

5.11.10 Remote
For details about this tab please refer to the section "Configure device for remote server ".

5.11.11 Image
You can store a suitable image for the device configuration (for example) here. You can use either JPEG or BMP files.
• To do this click on  and select the file that contains the preferred image using the selection dialogue box.
• Follow the same procedure as above if you wish to change the image.

Click on  to delete the image and click on  to print it.

5.11.12 Additional information
This tab is used to enter any text, e.g. to add further information about a device.

5.11.13 Data
This tab displays an overview of the measuring data available for the monitoring configuration.

Select the measuring data as follows:
• Expand the relevant device in the tree view until you reach the measuring data level.
• Click the monitoring configuration and then on the Data tab to display all measurements.
or
• Click the appropriate measuring data in the tree view (FFTs, time signal, characteristic values) and then on the Data

tab to display the measured data of the selected type.
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The following information is displayed:
• Measuring time
• Alarm state:

o  - Green if there is no alarm in the monitoring configuration.

o  - Yellow if there is a pre-alarm in the monitoring configuration.

o  - Red if there is a main alarm in the monitoring configuration.
• The alarm was reset: If you manually reset an alarm (cf. Reset alarm status ), the measuring data entry is marked

with a check.
• Low signal  level  (only  ProCheck):  The  level  of  the  measured  and  filtered  signal  is  too  low  and  therefore  so  is  the

signal-to-noise  ratio.  The  cause  may  be,  for  example,  a  defective  sensor  or  faulty  filter  configuration.  The  readout
refers to the signal level to the measuring time. The actual signal level kann therefore differ.

• Channel: Sensor channel used for the the measurement.
• Signal  type  (only  ProCheck):  Indicates  whether  the  raw  signal  or  the  envelope  signal  is  measured  on  the  sensor

channel.
• FFT, time signal, characteristic values: A check indicates the data contained in the measuring data entry.
• Additional information: Textbox in which you can enter up to 100 characters.
• Comment: Textbox in which you can enter any text.
• Auxiliary  channels:  One  column  containing  the  associated  measured  value  is  displayed  for  each  auxiliary  channel

defined in the monitoring configuration.
• Alarm status of the related windows (only DTect X1).

5.11.13.1 Working with measuring data

Filter measuring data
You can filter the entries displayed in the measuring data view according to the following criteria:
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• alarm status;
• period of time;
• measured values of auxiliary channels.

Click the black arrow in the filter settings section.

• If you change the filter settings you will need to refresh the view .
• When the filter  settings are enabled, the table of measuring data is displayed with a  yellow

background.  In  addition,  "Filtered  view  -  Observe  filter  settings"  is  displayed  in  the  table
header  to  show  that  you  may  not  be  seeing  all  measuring  data,  depending  on  the  filter
settings.

Select alarm status

Select the No alarm, Pre-alarm and Main alarm statuses to display corresponding entries.

Select period of time

Select this option to view data from a specific period only. Enter the start and end time. Alternatively, you can enter the
end time and specify the duration in whole days in the No. of days input field. In the latter case the start time is then
determined automatically.

Limit auxiliary channel value range

Limitation of auxiliary channel value range on ProCheck and Dtect X1

Select this option to filter the displayed measurements depending on the values of the auxiliary channels.
• ProCheck:  You  can  select  an  independent  upper  and  lower  limit  for  each  of  the  auxiliary  channels  defined  in  the

monitoring configuration.
• DTect X1: You can select an independent upper and lower limit for the two available auxiliary channels.

View measuring data in Viewer
You can view one data set in the FIS Viewer as follows:
• Doubleclick the entry in the measuring data view.
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or:
• Click Show data in Viewer (standalone)  in the  View menu.
or:
• Right-click the entry in the measuring data view. Select Show data in Viewer (standalone) from the context menu.

You can view several data sets in the FIS Viewer as follows:
ο Select the preferred measuring data.
ο Click Show data in Viewer (standalone) in the View menu to open each data set in a separate Viewer window.

ο Click Show data in Viewer (one diagram, new axes) to display the selected data sets in a diagram with their own
individual axes

ο Click Show data in Viewer (shared axis) to display the selected data sets in a diagram with a shared axis.
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or:
• Right-click  the entry  in the measuring data view.  Select  Show data in Viewer (one diagram, new axes)  from the

context menu.

5.11.13.2 Refresh view
If changes were made to the database or filter settings, e.g. by changing the configuration, the Configuration Manager
displays a message and you will have to refresh the view.

• Click on  in the toolbar.
or:
• Press CTRL+R.

5.11.13.3 Outdated configurations
If you change the device or monitoring configuration of a device, the corresponding data stored in the FIS database is
no longer comparable. Therefore, the configurations are marked as outdated, i.e. the data is removed from the tree view
 Devices and configurations but not deleted from the database. You can continue to analyze the stored data.

Load outdated configurations
• Click a device or device configuration.
• Right-click the device configuration and select Load outdated configurations.
• The outdated configurations are displayed in italics under the active configuration.

Hide outdated data
• Right-click an element in the tree view.
• Select Reload tree / selected element.
or:
• Press CTRL + Alt + R.

What to observe when deleting outdated configurations
• If  you  want  to  delete  an  outdated  device  configuration,  for  which  there  are  both  active  and  outdated  device

configurations,  you  can  select  whether  to  delete  only  the  active  or  the  active  and  the  related  outdated  device
configurations.

• If  you  delete  a  monitoring  configuration,  the  device  configuration  to  which  the  monitoring  configuration  belongs  is
flagged as outdated. If you do not want this, first delete all measuring data in the monitoring configuration and then
the monitoring configuration itself.

5.12 Automatic calculation of alarm thresholds
The  user  can  use  this  function  to  generate  alarm  thresholds  for  the  characteristic  values  defined  in  the  system.  An
algorithm  developed  by  FAG  Industrial  Services  is  used  in  this  case.  Specific  information  which  is  required  for
calculation of the alarm thresholds must be provided by the user. The user can adapt the alarm thresholds again at any
time or change the limits manually at a later date.
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Before this function in the system can be used it is necessary for the data to have been recorded by the system over a
longer period of time. The more comprehensive the basis data, the more precise the results determined by the system
for the various characteristic values will be. 

This function is not available for the tracking of alarm thresholds :

Minimum  and  maximum  values  for  all  characteristic  values  available  in  the  system  can  be  defined  in  the  options
dialogue . 
If the values specified when adjusting the alarm threshold fall below the lowest or exceed the highest peaks defined for
the  relevant  characteristic  value  (see  "Program  settings" )  the  corresponding  maximum  values  from  the  options
dialog  are  set  as  the  alarm  limits.  This  data  can  be  adapted  by  users  to  the  specific  vibrational  properties  of  the
mechanical assemblies being monitored based on their own experience. 

Further, in order to exclude specific conditions of a system when calculating the alarm thresholds, it is also possible for
characteristic values that are above or below specific thresholds not to be taken into account during modification. These
can also be optimized by users according to their experience and entered in the Program settings .

Use of the alarm threshold adjustment wizard does not relieve the user of the responsibility of
critically  analyzing  the  maximum  values  set.  This  is  only  intended  as  an  aid  and  not  as  a
replacement for the experience accumulated by the operator with the system concerned.

You can modify the alarm thresholds as follows:
• Click Automatic alarm threshold adjustment in the Tools menu.

• Select an adjustment mode (low, medium, high) and click Next.
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• Specify the extent to which the alarm thresholds should be increased in percent or dB.
• In order also to adapt the pre-alarm values to the new alarm thresholds, select the Set pre-alarm threshold to option

and enter the required % or dB values.
• Click Next.

• If you wish to limit the adjustment of alarm thresholds to a specific period of data measurement, select Time period.
• The date and time for this period can be set under Start and End. If you wish to adapt the alarm thresholds from a

specific period up to the end date you can enter the number of days in the corresponding input field. The start date is
then adjusted automatically.

• Click Next.

• Check your settings and click Calculate to adjust the alarm thresholds or click Previous to edit the settings.

5.13 Alarm list management
The alarm list administration feature provides you with a chronological overview of various events that have occurred as
well as changes made to the system. This is identical to the data administration feature in that you have access to the
data as soon as it has been read out from the device and saved.

The following events are logged in the alarm list administration:
• Changes to a device configuration
• Triggering of a pre-alarm
• Triggering of a main alarm
• Resetting of an alarm

Launch the alarm list administration as follows:
Click Show alarm list in the View menu.
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Alarm list management

The alarm list itself is located below a menu bar and a panel containing various command buttons. This contains data
more information on which is provided below:

Nomenclature of alarm list data fields:

Field name Meaning
Symbol The symbol in front of each data set allows you to identify the associated event more easily. The

meanings of the individual symbols are:

 blue i:
 yellow square:
 red square:
 red/green square:

general information
a pre-alarm was triggered.
a main alarm was triggered.
the alarm was reset.

Date The Date field contains information on the day and time a new entry was entered in the alarm list.
Action The Operation field contains a brief description for each entry of the event that led to the entry.
Serial number This field contains the serial number of the device that the entry refers to.
Name Name given to the device during configuration.
Device configuration This field contains the name of the device configuration.
Monitoring configuration This field contains the name of the monitoring configuration.
Frequency band Displays the name of the relevant frequency band.
User name Name of the person who configured the device and the monitoring parameters.
Comment This is the comment that was entered when specifying the settings of the monitoring configuration.

A context menu can be opened and the data administration functions called up by right-clicking any field containing a
data set.

Functions for the alarm list administration
The  most  important  functions  of  the  alarm  list  administration  can  be  called  up  via  the  context  menu,  which  can  be
accessed from any marked data set. Several of these functions can also be called up via the button bar or menu bar.

Context menu in alarm administration 
The context menu can be used to navigate through the data sets. You can also specify a filter or edit the comment for a
data set.

Menu items Function
Use current data set to filter list You can use this option to filter the list using the selected data set as the basis.
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Menu items Function
Reset filter settings Resets the filter in order to display all data sets in the alarm list.
Edit comment Opens a dialogue box in which the comment can be edited.
First Jumps to the first data set in the alarm list.
Next Positions the cursor at the next data set.
Previous Positions the cursor at the previous data set.
Last Jumps to the last entry in the alarm list.

The button bar
You can quickly access frequently used functions via the button bar elements. A data set must be marked before the
data set functions can be called up.

Button Meaning
Exit the alarm list administration

Jumps to the first data set in the alarm list.

Positions the cursor at the previous data set.

Positions the cursor at the next data set.

Jumps to the last entry in the alarm list.

Opens a dialogue box in which the comment can be edited.

You can use this option to filter the list according to the selected data set.

Resets the filter in order to display all data sets in the alarm list.

Opens the print preview for the report.

The menu bar
Several commands from the context menu can also be called up via the menu bar.

Menu Menu items and function
File Export data

You can use this button to save the data in the alarm list in a CSV file.
Close 
Exit the alarm list administration

Alarm list Use current data set to filter list
You can use this option to filter the list according to the selected data set.
Reset filter settings
Resets the filter in order to display all data sets in the alarm list.
Edit comment
Opens a dialogue box in which the comment can be edited.
First
Jumps to the first data set in the alarm list.
Next
Positions the cursor at the next data set.
Previous
Positions the cursor at the previous data set.
Last
Jumps to the last entry in the alarm list.

Filter settings
You can use  the  filter  settings  to  define  precisely  which  data  should  be displayed.  You can  display  the  filter  settings
options via the "Filter settings" button. The various options are explained below:

Option Function
Period of time You can display alarms from a specific period by activating this option.
Filter Serial number

If you enter a serial number here alarms from the device with this serial number will be
displayed.
Device config. name Name
If you enter the name of a device configuration here only data originating from this device
configuration will be displayed.
User name
When this filter setting is applied, only configurations defined by this user and corresponding
data sets will be displayed.
Name
This provides the user with the option of displaying only the data of a specific X1-device.
Monitoring configuration. Name

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 592 of 927



99

Configuration Manager

Option Function
Here you can enter the name of a monitoring configuration, which is then used as filter criterion.

The print preview
The print preview window opens when the button in the alarm list administration toolbar is pressed.

Print preview for alarm list administration

You can navigate through the individual pages of the report and change the size of the view with the help of the button
bar in the print preview. Once you are satisfied with the report you can press the relevant button to print it out.

Exit the alarm list administration
You can end the alarm list administration using one of the following commands:
either
• via the File -> Close menu item
or 
• by pressing the button in the button bar.

5.14 Reset alarm status
If  the  Manually  delete  pre-  and main  alarm  option  is  enabled  (ProCheck  cf.  chapter  Managing  devices  "General
settings" ,  DTECT  X1  cf.  chapter  Device  configuration   "General  settings "),  the  triggering  monitoring
configuration is taken out of monitoring mode in the event of a main alarm. This is only taken into account again during
measuring mode once the alarm has been reset.

You can reset the alarm status as follows:
• Make sure that a connection to the device has been established.
• Select a device or one or several configurations.
• Right-click the selected entries and select Reset alarm status from the context menu.
or:

• Click on  in the toolbar.
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All  alarms for  the element  selected,  including all  sub-elements,  are reset.  The relevant  elements in  the  tree  view are
highlighted in green once again.

The original alarm status remains displayed in the measuring data view !

5.15 Data export/import
The configuration manager provides the following options: 
• store (i.e. export) device information, configurations and measuring data in an external file and also
• import  this type of information.
This means that data and configurations can easily be exchanged between different installations. To migrate databases
created and edited with Configuration Manager 4.0, you can import them completely into Configuration Manager 4.2.

Export format
The Configuration Manager 4.2 exports data in "4.x Export-Format (*.x5)" format.

Import formats
The Configuration Manager 4.2 can import the following formats:
• Files in "4.x Export Format (*.x5)"
• Files or databases in "4.0 Export Format (*.zip)"
• Configuration Manager version 3.x: V3 files (*.x11) or databases (from a directory)

5.15.1 Export data

Export wizard-step 1: Select file name
• Select the Export file menu item from the File menu to call up the export wizard. The following window opens:

• Now click the File name button and select a file name from the dialogue box that appears next
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• Click Continue. You can now select the data to be exported.

Now select one of three export options on the left-hand side of the window:

•  No data if you only wish to export the configuration of the devices. No measuring data is exported with this option.
• All data if the configuration of the devices and the measuring data are to be exported.
• Data from time range if you only wish to export data from a specific time period.
• Once you have made your selection press the Continue button. Depending on your selection, you now arrive at one

of the following three sections of the wizard. If the file name you entered contains an error press Back to change the
file name. You can then edit the file name again.

No data
If you decide only to export the configuration you will arrive directly at an overview of the settings you made.

All data
If you decide to export all files you will arrive at additional data export settings:
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• Select  Previously  unexported  data  only  if  you  have  already  exported  data  from  the  database  and  wish  only  to
export new data sets. The advantage of this is that a much smaller file will  be generated. However,  the recipient of
the data must already have access to an exported database.

• Click Back if you made an error in the above settings and wish to make any further amendments.
• Press the Finished button to go to an overview of your settings.

Data in time range
If you chose to export data from a specific time range you now arrive at additional data export settings:

• Select  Previously  unexported  data  only  if  you  have  already  exported  data  from  the  database  and  wish  only  to
export new data sets. The advantage of this is that a much smaller file will  be generated. However,  the recipient of
the data must already have access to an exported database.

• Click Back if you made an error in the above settings and wish to make any further amendments.
• Press Finished to go to the next export step:
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In this step of the export wizard you can specify the time period from which the data is to be exported. The date and
time for this period can be set under Start and End. If you wish to export the data from a specific period up to the end
date you can enter the number of days in the corresponding input field. The start date is then adjusted automatically.

• Click Back if you made an error in the above settings and wish to make any further amendments.
• Press the Finished button to go to an overview of your settings.

Summary of settings and export

• Press the Finished button to start the export.
• Click Back if you made an error in the settings and wish to make further amendments.

5.15.2 Send data as email
You can send device information, configurations and measuring data to a user-defined email address (for configuration
see "Email " section).
• Click eService in the Service menu.
The email wizard guides you step-by-step through the dispatch of data.

Email wizard data selection
The following window initially opens when the email wizard is called up:
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Now select one of three export options on the left-hand side of the window:
• No data if you only wish to export the configuration of the devices. No measuring data is exported with this option.
• All data if the configuration of the devices and the measuring data are to be exported.
• Data in time range if you only wish to export data from a specific time period.
• Press the Continue button once you have made your selection. Depending on your selection, you now arrive at one

of the following three sections of the wizard.  If  the file  name you entered contains an error  you can press Back  to
change the file name. You can then edit the file name again.

No data
If you decide only to export the configuration you will arrive directly at an overview of the settings you made.

All data
If you decide to export all files you will arrive at additional data export settings:

• Select  Previously  unexported  data  only  if  you  have  already  exported  data  from  the  database  and  wish  only  to
export new data sets. The advantage of this is that a much smaller file will  be generated. However,  the recipient of
the data must already have access to an exported database.

• Click Back if you made an error in the above settings and wish to make any further amendments.
• Press the Finished button to go to an overview of your settings.

Data in time range
If you chose to export data from a specific time range you initially arrive at additional data export settings:
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• Select  Previously  unexported  data  only  if  you  have  already  exported  data  from  the  database  and  wish  only  to
export new data sets. The advantage of this is that a much smaller file will  be generated. However,  the recipient of
the data must already have access to an exported database.

• Click Back if you made an error in the above settings and wish to make any further amendments.
• Press Finished to go to the next export step:

In this step of the export wizard you can specify the time period from which the data is to be exported. The date and
time for this period can be set under Start and End. If you wish to export the data from a specific period up to the end
date you can enter the number of days in the corresponding input field. The start date is then adjusted automatically.

• Click Back if you made an error in the above settings and wish to make any further amendments.
• Press the Finished button to go to an overview of your settings.
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Summary of settings and dispatch by email

• Press the Finish button to send the data by email. A message is then displayed as confirmation that the email was
sent.

• Click Back if you made an error in the settings and wish to make further amendments.

You can end the email wizard at any time by clicking on the "Cancel" button.

5.15.3 Import data

• Depending on the volume of data to be imported, this process may take some time. Do not
interrupt the import process in order to avoid inconsistencies in the database.

• If  you  import  configurations  that  already  exist  in  the  database,  the  imported  configurations
overwrite the existing configurations , which are then flagged as changed.

How to import data in V5 format (ProCheck and DTect X1)
1. Click Import in the File menu to open the file selection window.
2. Specify the file (*.x5) you wish to import here.
3. Click Open.
The content of the file is integrated into the device and configuration structure.

You can import data in V4 format as follows (DTect X1):
How to import V4 files:
• Import  the export file in V4 format (*.zip):  The content of the export file  is  imported into  the current  database.  After

import,  the Configuration Manager  displays an import  report  indicating the number of  imported  (first-time imported)
and changed (already existing and overwritten) devices and configurations.

• Import database: Reads the database and imports all data into the current FIS database.

To import V4 data:
ο Click Import in the File menu.
ο To select an export file:
ο Click Import 4.0 file.

ο Select the file you want to import, then click Open.
or:

ο Click Import 4.0 database .
ο Select the database as described in "Select database" .24
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You can import data in V3 format as follows (DTect X1):
If you wish to import data in Administrator software version 3.6 or 3.8 format you can import the individual files in *.x11
format, import a complete V3 database or import the V3 user administration data.
• Click Import in the File menu.
• Then select Import file from 3.x, Import database from 3.x or Import user from 3.x and select the database file or

folder to import.
• Click Open.

Data from versions lower than version 3.6 cannot be imported.

5.16 ASCII export

This function is only on X1 data available.

During  the  ASCII  export,  a  separate  file  is  generated  consisting  of  a  header  segment  and  a  data  segment  for  each
existing data type. The header segment contains the measurement configuration data. The information is saved in the
Windows INI file format. The measuring data is contained in the data segment. The file names are made up of the name
of the measuring data and the file  extension.  The file  extensions are assigned automatically  according to data types.
The file extensions and assignment to the corresponding data type are shown in the table below.

File extension Data type
.X1AscActTime Time signal
.X1AscActFFT FFT
.X1AscAlarmFFT Alarm FFT
.X1AscCharacteristics Characteristic value data
.X1AscAlarms Alarm data

Manual export
Using manual export, only the monitoring configuration which is currently selected will be exported.
• Select a monitoring configuration in the tree view.
• Click ASCII export in the Service menu.
or:

• Click on  in the toolbar.
• Select the path to be used for the export of data sets in the "Select export directory" dialogue box which subsequently

opens.
• Press OK to close the dialogue box.
The selected data sets are now exported using the path you selected.

5.17 Create report
You can create a report for a monitoring configuration as follows:
• Select the appropriate monitoring configuration.
• Click Report in the Service menu.
or:

• Click on  in the toolbar.
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Select the content of the report and click OK.
You can view the report on-screen or print it out via the ProCheck report  window. You can use the toolbar to control
the screen display:

• Τηε  δισπλαψ  σιζε  χαν  βε  δεφινεδ  ιν  View.  Select  Percent  adjustable  to  enter  a  zoom  factor  expressed  as  a
percentage in the Percent input field.

• You can navigate forwards or backwards through the report and also jump to the start or end of the report using the
arrow buttons.

• Click on  to print out the report.

5.18 User management

About user management
You can use the Configuration Manager to create users and assign individual rights of use. The standard definition for a
user  is  "admin"  without  password  which  provides  the  user  with  unrestricted  access  and  use  of  all  functions  of  the
Administrator  Software.  You  can  use  the  user  administration  to  set  up  as  many  users  as  you  require  and  assign
individual access rights to these users which means that they will only be able to access functions that are relevant to
them. 

In  the  device  factory  settings  a  password  is  not  assigned  to  the  "admin"  user.  To  prevent
unauthorized access to software and data you should assign a password for this user without
delay.

You can start the user administration as follows:
• Click User administration in the Tools menu.
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The user administration window is split into two sections.
• The administration of users is carried out in the upper section where you can select, create, modify and delete users

and assign passwords, providing the user in question has been assigned the corresponding rights.
• The rights of the user selected can be restricted or activated in the bottom section of the window, as required.
The following three buttons are positioned next to the user selection box:

Button Meaning
Opens a dialogue box where you can enter a new user name.

Allows you to change the user name.
Deletes the user and corresponding rights.

5.18.1 Create/modify user

Create a user
• Press the "Add user" button.
• Enter the user name in the dialogue box that appears and confirm this with "Ok".
• Assign a password for the user under "Password".
• Confirm this password under "Enter password again".
• Continue with assign rights .

Make sure that at least one user has administrator rights as otherwise you run the risk of  not
being  able  to  access  the  user  administration!  If  this  does  happen,  please  get  in  touch  with
Support (see "contact ").

110

191
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5.18.2 Assign rights
The rights for each user can be assigned simply by marking the corresponding form fields. The following overview
provides you with information on the available rights and their corresponding meanings:

Editing/change rights

Name Meaning
Configurations Enables a user to change existing configurations.
Alarm Enables the user to reset alarms.
User rights Enables a user to change the user rights.
Measuring data comments The user can edit comments for the measuring data.
Database Enables the user to edit existing databases.

Delete rights

Name Meaning
Configurations If this right is activated a user can delete existing configurations.
Alarm data Enables the user to delete alarm data from the alarm list via the options menu.
User Enables a user to delete users.
Measuring data Enables the user to delete measuring data.
Database Enables the user to delete databases.

Rights for starting services

Name Meaning
Manual service If this option is activated the user can establish a connection with the X1-device independently

and download data (for example).
Remote service Enables the user to start and stop the Remote Server.

Create rights

Name Meaning
Configurations If this right is activated a user can create new configurations.
User Enables a user to create and change users.
Database Enables the user to create new databases.

Import/export rights

Name Meaning
Export If this right is activated the user can export data from databases.
Import Enables a user to import data into an existing database.
EService Enables the user to send data by email.

5.18.3 Log user in
As soon as one or  several  users have been created in the system the following log-in dialogue box  appears  when a
software component is started:

You can log in here using your user name and password. At this stage you can change your password at any time. The
relevant program starts when the "OK" button is pressed.
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5.19 Program settings
You can open the general program settings configuration window via the Tools > Options menu item.

If this menu item is deactivated (grey) the user who is currently logged in has insufficient rights.
The right to start the Remote Server must be activated in the user administration as a minimum
requirement.

A tree view is  displayed on the left-hand side of  the window and shows a  range  of  configuration  options  arranged in
groups. You can expand the view and configuration options by clicking the symbols in front of the groups.
Information on the individual configuration options is provided or input masks are displayed on the right-hand side of the
window.

5.19.1 General

Language
You can  change the  language setting  in  this  dialogue box.  The program must  be restarted  if  the  language  setting  is
changed.
• Select the required language.
• If you wish to apply the change directly close the window with "OK", or you can make additional settings.

Miscellaneous
Characteristic value accumulation: If this feature is enabled, trend data that are loaded manually or automatically (in
the case of remote operation) from the X1 are added to previous data in a data set (accumulated). This means that it is
possible to display the trend progression over extremely long periods despite the limited memory available in the X1-
device. If a data set from a previous point in time 1 is opened with the Viewer, the trend data is displayed for the entire
measurement period i.e. from the first measurement until the time the last data were transmitted. The time 1 to which
the FFT and time signal of the open data set are to be assigned is marked in the trend data with a vertical grey dash. In
addition, you can set a period within 24 hours in order to test the X1 device's connection to the remote server.
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The  characteristic  values  will  only  continue  to  accumulate  if  the  corresponding  monitoring
configuration remains unchanged. As soon as the user changes the monitoring configuration a
new trend file is created and all data subsequently acquired is added to this new file.

5.19.2 Database

History
If this option is selected a list of all databases opened to date is displayed on the right. You can use the entries in this
list to open existing databases in the File > Open new menu. You can also use this option to delete entries in this list
for clarity of overview.
To delete an alarm list entry:
• select the entry you wish to delete from the list by clicking the mouse and
• press the Delete selected entries button to start the deletion operation.

Database Informationen
In this area Bereich the following information about the currently used FIS database is displayed:
• Name of database server
• Database name
• Used space
• Free space
Additionally, the ratio of used space to free space is shown in a diagram.

Miscellaneous
Using this function you can delete entries from the alarm list in order to make this alarm list more concise.

Warning! If you delete entries from the alarm list they are removed permanently and can not be
restored!

To delete an alarm list entry:
• Click "Select period" and select the period in the new window. 
• Click "OK" to confirm deletion.

5.19.3 Export
The automatic  export  of  data is  configured and activated in this  window.  During the automatic  export  of  data all  data
sets added to the database are also exported to the specified directory.
To enable this feature proceed as follows:
• Mark the "Activate automatic data export" checkbox.
• Select the "Only in the event of an alarm" option if the export should only be carried out when an alarm exists.
• Enter the name of the target directory in the "Export path" field.

5.19.4 Report
You can select  graphics in the report  settings  for  use  in  the  Configuration  Manager  report.  The following  options  are
available:
• company logo for the header and footer (height to width ratio 4:1);
• graphic for the front page (max. 460 x 490 pixels).

5.19.5 E-mail
The automatic export of data via email is configured and activated in this window. 

Configure
This option enables you to edit the settings of the email function in the Configuration Manager.
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• The  Configure  button  opens  the  email  options  dialogue  box  where  you  can  select  the  method  used  to  send  the
email.

• Please enter your own email address in the "From" input field.
• The email address of the recipient is entered in the "To" input field.
• Please enter the number of your service contract at "Contract number", if applicable.
• You can also enter additional information in the "Comment" input field - this text is appended to the emails created.

Press the Configuration button to change the send options. 
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• You  can  send  emails  via  Microsoft  Outlook,  or  you  may  wish  to  use  either  the  MAPI  (Messaging  Application
Programming Interface) or SMTP (Simple Mail Transfer Protocol) service. Please observe that when using SMTP, the
IP address of the mail server via which the email is sent must be specified under "Host".

Automatic
You can  use  this  option  to  define  when  an  email  should  automatically  be  sent,  or  which  events  in  the  Configuration
Manager should act as a trigger.
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Activate Automatic  if  you wish to receive emails  at  specific  reoccurring times.  Enter  the  number  of  days  that  should
elapse between two emails. You can restrict the data transferred to data from a specific number of days using the "Only
data sets from the last X day(s)" option. If the "Only previously unexported data" option is selected, data already sent at
an earlier date/time will not be transferred again.

With  the  option  Automatic  in  remote  service,  an  email  is  only  generated  if  the  X1  hasn't  answered  by  the  date
specified under "next call".  The X1 must be operating in remote mode for this function to work. If  the option "Only on
alarms" is activated, the email will only be generated in the case of an alarm.

5.19.6 Automatic adjustment of alarm thresholds
Enter the default values for the automatic adjustment of alarm thresholds  here.

Enter minimum/maximum values
• Click the relevant tab to enter the minimum and maximum values for the available characteristic values.
• Enter the desired values.

94
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Enter exclusion values

The maximum limits can be specified in the Exclude alarm values window. Characteristic values above or below these
limits will subsequently not be taken into account.
• Click Exclude alarm values.
• Enter the desired values in percent or in dB.

5.19.7 Contact

Contact
Our address, telephone and fax number as well as our email and Internet address are provided here.

5.20 End
To close the program click File > Close.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 610 of 927



117

The FIS-Viewer

6 The FIS-Viewer

6.1 About the FIS Viewer
FIS Viewer displays the signals and characteristic values provided by the FIS hardware:

Time signals

Fast Fourier Transformations (FFTs)
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Trend data

With the aid of the various Viewer navigation and cursor tools you can change the display of the data and perform an
error analysis . The aim of the analysis is to identify possible damage as exactly as possible so as to be able perform
repairs in good time and thus avoid downtimes.
The following  chapter  explains  the  work  interface .  It  goes  on  to  provide  more  information  about  working  with  the
Viewer .

6.2 The work interface
6.2.1 Work interface areas
• The toolbar  contains various tools which can be used to arrange the diagrams and display/remove the tool area

and  diagram  information  bar  as  well  as  other  tools  which  can  be  used  to  export  measurement  data,  display  the
corresponding configuration for the data set selected and create a measurement report.

• You will find a range of navigation tools in the tools working  area which can be used to modify the way in which
the diagrams are presented and also find a number of different cursor tools for carrying out fault analyses. The choice
of tools which can be used varies according to the type of diagrams displayed (FFTs, time signals or trend data).

• The main area of the work interface contains the diagram  and the cursor and measuring information area, in
which the corresponding values for the selected cursor are displayed. 

• You  will  find  additional  information  in  the  diagram  information  bar  area  (on  measurement  data  for  example)
depending on the diagram type displayed. You can use the tools in this working area to do the following:

ο enter comments into the diagram
ο select frequency bands with FFTs in order to determine characteristic values for the fault analysis
ο determine the maximum, harmonic or sideband values from the diagram depending on the cursor type
The  diagram  information  bar  area  for  each  diagram  can  be  displayed  or  removed  as  required  and  can  be  used  to
increase the diagram area.
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The FIS-Viewer

The areas of the Viewer working interface

6.2.2 Toolbar

You can use the Arrange windows horizontally button to arrange open windows vertically above one another in the
working area of the Trendline Viewer.

You can use the Cascade windows button to arrange open windows so they overlap in the working area of the
Trendline Viewer. 

You can use the Full screen display of current diagram button to fill the entire screen of the Trendline Viewer
working area with the current diagram selected. 

You can use the Arrange minimized windowsbutton to arrange minimized windows horizontally from left to right in
the working area of the Viewer. 

If the Arrange diagrams automatically button is activated the size of the diagram always adjusts automatically to fit
the available working area (when the tool area is displayed or removed, for example). 

You can view a list of the windows that are currently open and make your selection using theDisplay diagram list
button. The selected diagrams are arranged horizontally and the rest of the diagrams are minimized. 

You can use the Display tool bar button to display/hide the tool bar in the working interface of the Trendline Viewer.

You can display/remove the information bars of all open diagrams using the Display diagram information bars. 

You can open a list of the windows that are currently open using the Copy selected diagrams to clipboard button.
From this list you can also select whether the accompanying information text should be copied together with the diagram and
define the size of the diagram. The diagrams selected are copied together to the clipboard as one graphic object. 

You can use the Show time signals button to only show the time signal windows. All other windows will be minimized.
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You can use the Show FFT  to only show the FFT windows. All other windows will be minimized.

You can use the Show alarm FFTs to only show the FFT alarm windows. All other windows will be minimized.

You can click the Show trend data button to limit the diagram view to the trend data window. All other windows will be
minimized.

The Show load diagrams button opens the complete view of the distribution diagram. All other windows will be
minimized.

The Show all diagrams button maximizes all diagram windows.

The ASCII export button starts the ASCII export of the selected data.

The Report button generates a report for the selected data.

6.2.3 Tools
The tools area contains a range of adjustments which you can use to set the display area for the diagrams. A range of
different individually tailored tools is available depending on the type of data set displayed (time signals, FFT or trend
data). These tools can be used for example to do the following:
• display/remove signals within a series of signals when working with trend data,
• modify the scale of measuring ranges,
• integrate the velocity and displacement from the acceleration,
• modify the display of the measuring range to suit your individual requirements and
• navigate through a diagram easily using the navigation overview.
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List of the tools available in conjunction with the corresponding diagram type.

Tool Time signal FFT Trend data

Automatic scaling   

Manual scaling   

Logarithmic display of axes   

Integration of y-axis 

Free zoom   

Horizontal zoom   

Vertical zoom   

Keyboard zoom   

Base cursor   

Difference cursor   

RMS/AMV cursor  

Harmonic cursor 

Sideband cursor 

HS cursor 

Revolutions cursor  

Positioning of base cursor   

Modify cursor properties   

Copy to clipboard   

Modifying coordinates of axes   

Signal distribution 

Trend filtering 

Zoom tools
In order to optimize the display you can enlarge any part of the diagram using the various zoom tools. You can use one
of the predefined zoom tools for this or define the zoom area numerically via a dialogue window.

Zoom tools

Tool Icon
 

Description

Free zoom You can use the Free zoom tool to enlarge any given rectangular area on the x- and y-axis within a
diagram.

Horizontal zoom You can enlarge any part of a diagram in a horizontal direction using the Horizontal zoom tool. The
range of values and scaling of the y-axis remain unchanged.

Vertical zoom You can enlarge an area inside a diagram in a vertical direction using the Vertical zoom tool. The range
of values and scaling of the x-axis remain unchanged.

Keyboard zoom You can use the Keyboard zoom feature to enlarge an area of the diagram using the keyboard instead
of the mouse.
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Specifying zoom selection in dialogue window
In addition to using the various zoom tools you can also specify the zoom selection via a dialogue window. To open the
dialogue window which is currently active click on the zoom tool symbol. 

Cursor tools
You can specify the values from a diagram to be used for an analysis with the cursor tools. Depending on the type of
diagram which has been opened appropriate  cursor  tools  are  made available  which  can  be used to  obtain  individual
measuring and characteristic values directly from the diagram.

Information on the current cursor is displayed above the diagram. You can show/hide these value fields and the cursor
by clicking on the cursor tool symbol that is currently active.
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Tool Icon
 

Description

Base cursor
(FFT, time signals, Trend data)  

You can use the base cursor to determine the measured values on the x- and y-axis of a measuring
point. 

Difference cursor
(FFT, time signals, Trend data)  

You can use the difference cursor to calculate the difference between two measured values. 

RMS/AMV cursor
(FFT, time signals)  

You can calculate the effective value (root mean square) and the arithmetic mean between two
measuring points using the RMS/AMV cursor. 

Harmonic 
cursor
(FFT)

 
You can use the harmonic cursor to determine measured values at points in the diagram where
harmonics (multiples of the basic frequency) are likely to occur.

Sideband cursor
(FFT)  

You can use the sideband cursor to determine additional measured values in definable sidebands
starting from the base cursor.

HS cursor
(FFT)  

The HS cursor (Harmonic with Sidebands) combines both cursor types described above which
means that both the harmonics and their sidebands will be displayed.

Revolutions cursor
(FFT, time signals)  

The revolutions cursor marks the frequency that is assigned to a specific speed with a line. The
value for this speed is calculated as follows:

[ ]Hzf
U

n ⋅=⎥⎦
⎤

⎢⎣
⎡ 60
min

A  cursor  can  only  be  placed  at  a  measuring  point  that  exists.  If  you  click  on  a  position  in  the
diagram where  no  measured  value  exists  the  cursor  automatically  jumps  to  the  nearest  existing
measuring point.

Additional tools
In addition to the zoom and cursor tools you can use a range of further tools to change the manner in which signals or
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cursors are displayed and transfer data to other programs via the clipboard.

Tool Icon
 

Description

Positioning of 
base cursor

Places the base cursor at a point in the diagram specified via numeric input. The base cursor jumps to
the measuring point nearest the value entered.

Cursor properties Opens the cursor properties dialogue window where you can change the properties of the cursor
currently used.

Clipboard Copies an image of the current diagram view into the clipboard (additional information ).

Change diagram boundaries Changes the display of minimum/maximum values for the x- and y-axis (additional information ).

Display signal distribution Displays the distribution of one or multiple signals in relation to another signal (Further information
).

Trend filtering Displays the trend progression of one or multiple signals depending on the filter criteria of one or both
validators (Further information ).

6.2.4 Diagram display
The diagram area shows the FFT, time signals and trend data diagrams. You can specify the desired zoom area inside
the diagrams and adjust the position of the cursor using the mouse or keyboard.

6.2.5 Cursor and measuring information
The cursor information for the Trendline Viewer shows important values and measurement data that vary depending
on  the  cursor  tool  used.  Each  item  of  cursor  information  contains  either  the  value  pairs  for  a  measured  value  or
calculated  characteristic  values  that  are  obtained  by  combining  different  cursors  within  the  diagram  such  as  the
difference cursor  or RMS/AMV cursor. The cursor information can be displayed or removed for each diagram with Ctrl
+U. 
 The measuring information  for  the  Trendline  Viewer  shows important  measurement  data  according  to  the  diagram
type. This measuring information is visible in the diagram and can be removed with Ctrl+D. 
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The table below shows the corresponding values displayed in the cursor information for the currently active cursor type:

Cursor type Displayed cursor information

Base 
cursor

Difference 
cursor

RMS/AMV 
cursor

Harmonic 
cursor

Sideband 
cursor

HS cursor

Revolutions 
cursor

6.2.6 The diagram information bar
You can find the diagram information bar in the right-hand column of the working area. This column contains additional
information on the diagram currently selected and can be displayed or removed as required.
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The table below provides an overview of  the corresponding information  displayed  with  the  active  cursor  type  for  FFT
diagrams in the diagram information bar:

Information displayed in the diagram
information bar

Base cursor Difference cursor RMS/AMV cursor

Diagram information   

Comments   

Frequency bands   

Highest peaks   

Harmonic 

Sidebands

Information displayed in the diagram
information bar

Harmonic cursor Sideband cursor HS cursor

Diagram information   

Comments   

Frequency bands   

Highest peaks   

Harmonic  

Sidebands 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 620 of 927



127

The FIS-Viewer

Information displayed in the diagram
information bar

Revolutions cursor

Diagram information 

Comments 

Frequency bands 

Highest peaks 

Harmonic 

Sidebands

Diagram information and comments for time signals and trend diagrams are displayed in the diagram information bar
irrespective  of  the  cursor  type  selected.  Further,  information  on  the  alarm  values  of  the  data  set  currently  open  is
displayed in the trend diagrams. 

Diagram information
This field contains general information on the measurement data including 
• Information on the measuring process such as the low pass or sampling frequency settings
• Further information included in the data sets.

6.3 Working with the Viewer
6.3.1 Displaying several diagrams simultaneously
You  can  open  several  diagrams  in  the  Trendline  Viewer  simultaneously  and  arrange  these  in  the  working  area
according to your requirements. 
Select  one  of  the  following  options  from  the  Diagrams  menu:  Tile  horizontally,  Cascade,  Full  screen,  Arrange
minimized windows or List….

The windows are rearranged accordingly.
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6.3.2 Modifying the appearance of a diagram

Displaying and removing signals
When a new data set is opened the Viewer simultaneously displays all signals contained in the data. In order to obtain a
clearer overview you can activate or deactivate individual signals in the list shown below.  For each signal the program
displays a checkbox, the color of the measuring points and the name of the signal. For a more detailed view, you can
click to select or deselect checkboxes to enable or disable individual signals in the detailed list. Note that at least one
signal must always be activated. The field marked by the yellow triangle is the active cursor signal, on which the current
cursor is set.

Signal display elements

A trend diagram loaded in the viewer can contain multiple signals (characteristic values and validators).  For a clearer
display of the diagram you can enable and disable individual signals in the list. 
Time  signals  always  contain  a  single  signal  that  you  cannot  hide.  You  can  display  more  than  one  signal  in  the  FFT
diagram. The options "Show alarms" and "Averaging", however, are only available in Trend.
1. Click on the checkbox in front of the signal.

This signal will be displayed or removed.
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Automatic scaling of axes
The Automatic scaling option sets the scaling of the diagram axes to the next 1000 scale (10³). Based on the base unit
of  the  diagram for  measured  values  < 1  this  automatically  selects  the  next  smaller  unit  (e.g.  g  mg  or  m  mm)  and,
inversely, for values > 1000 the next greater unit (e.g. ms  s or Hz  kHz).

1. Click the "Auto" checkbox to activate it.
The scaling of the diagram will be adjusted automatically.

Manual scaling of axes
If  you disable  the  Automatic  scaling  option,  you  can  select  one  of  the  preset,  equivalent  units  for  axis  scaling.  The
available scaling units depend on the type of diagram (Hz or kHz with FFTs for frequencies, g, mg, m/s² or mm/s² for
acceleration values, s or ms for time signals, etc.). The scaling for the axes can be set independently of one another, i.
e. you can specify any desired unit for the x- and y-axes individually.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 623 of 927



130

1. Click the "Auto" checkbox to deactivate it.
2. Select one of the units provided in the X unit field.
3. Select one of the units provided in the Y unit field.

The  scaling  of  the  axes  is  carried  out  independently  of  one  another  and  can  be  modified  in  accordance  with  the
setting selected.

Logarithmic scaling of the y-axis
It  may  be  possible  under  certain  conditions  to  present  signals  more  clearly  using  a  logarithmic  scale  if  they  do  not
contain zero values or negative values. You can therefore switch over to logarithmic scaling in the diagram. 

1. Click on the Log checkbox to activate the logarithmic scaling of the y-axis.
The scaling of the diagram will be modified according to the settings selected.

This  option  is  deactivated  if  the  measurement  data  cannot  be  presented  logarithmically  (if  the  it
contains values smaller than or equal to zero, for example).

Displaying y-axis integrations
You have a number of display options for the integration of signals in FFT diagrams that contain an acceleration signal,
for example: 
• No integration: acceleration
• Velocity
• Displacement

1. In the Integration field, select the Acceleration option to not integrate the signal.
2. In the Integration field, select the Velocity option to display the first integration of the signal.
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3. In the Integration field, select the Path option to display the second integration of the signal.
The scaling and display of the diagram will be modified in accordance with the chosen settings.

Once you have selected the integration option for the y-axis you can also modify the scaling of the
axes here (automatic, manual or logarithmic) and display any desired part of the diagram using the
zoom tools.

6.3.3 Using the mouse to control the cursor or zoom function
1. Mit der linken Maustaste setzen Sie die verschiedenen Cursor.
2. Mit der rechten Maustaste steuern Sie die Einstellung des Zoombereichs. 

Maussteuerung

6.3.4 Zoom tools
1. Select one of the zoom tools from the selection list.
2. Mark a zoom area in the diagram using the right-hand mouse button.

Your selection is marked in the diagram.
3. Right click on the diagram if you wish to return to the previous zoom selection.
4. If you wish to return to the full view of the diagram hold the Shift button down and right click on the diagram

Free zoom

Free zoom symbol: 

You can use the Free zoom tool to enlarge any chosen rectangular area within a diagram:
1. Select the Free zoom tool from the zoom tool selection list using the mouse or press the F9 .
2. Keeping the right-hand mouse button pressed down, drag the mouse across the section of the diagram you wish to

enlarge.
The zoom selection is now marked dark blue in the diagram.
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3. Release the right-hand mouse button.
Your selection is marked in the diagram.

4. Right click once again on the diagram if you wish to return to the previous zoom selection. 
or 
5. To return to the full view of the diagram hold the Shift button down and right click on the diagram

Horizontal zoom

 Horizontal zoom symbol:

You can enlarge any part of a diagram in a horizontal direction using the Horizontal zoom  tool.  The range of values
and scaling of the y-axis remain unchanged:
1. Select the Horizontal zoom tool from the zoom tool selection list using the mouse or press the F10 .
2. Keeping the right-hand mouse button pressed down, drag the mouse across the horizontal section of the diagram you

wish to enlarge.
The zoom selection is now marked dark blue in the diagram.
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3. Release the right-hand mouse button.
Your selection is marked in the diagram.

4. Right click once again on the diagram if you wish to return to the previous zoom selection. 
or 
5. To return to the full view of the diagram hold the Shift button down and right click on the diagram

Vertical zoom

 Vertical zoom symbol:

You can enlarge an area inside a diagram in a vertical direction using the Vertical zoom tool. The range of values and
scaling of the x-axis remain unchanged:
1. Select the Vertical zoom tool from the zoom tool selection list using the mouse or press the F11 .
2. Keeping the right-hand mouse button pressed down, drag the mouse across the vertical section of the diagram you

wish to enlarge.
The zoom selection is now marked dark blue in the diagram.
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3. Release the right-hand mouse button.
Your selection is marked in the diagram.

4. Right click once again on the diagram if you wish to return to the previous zoom selection. 
or 
5. To return to the full view of the diagram hold the Shift button down and right click on the diagram

Keyboard zoom

 Keyboard zoom symbol:

You can use the keyboard zoom feature to enlarge an area of the diagram using the keyboard instead of the mouse.
1. Select the Keyboard zoom tool from the zoom tool selection list using the mouse or press the F12 button.
2. Use the Ctrl+Q and Ctrl+W buttons to shift the start of the zoom selection.
3. Use the Ctrl+A and Ctrl+S buttons to shift the end of the zoom selection.
4. Use the Ctrl+Y and Ctrl+X buttons to shift the highlighted zoom selection to the right or the left.
5. You can enlarge a section of the diagram by pressing Enter (zoom in).
6. You can reduce a section of the diagram by pressing Backspace (zoom out).
7. You can return to the full view of the diagram by pressing the space bar.

Defining the zoom selection by inputting values
1. Click the left-hand mouse button on the current zoom tool.

The zoom selection dialogue window opens and shows the current settings for the boundary values.
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2. Enter a minimum and maximum for the X axis in the appropriate field.
3. Then enter a minimum and maximum for the Y axis in the appropriate field.
4. Click on OK.

The diagram displays your defined zoom selection.

6.3.5 Cursor tools

A cursor can be positioned in the diagram by clicking near a measured value or moved by dragging
the dotted vertical line along the diagram axis keeping the mouse button pressed down. 
Sliding  cursors  are  always  represented  by  a  dotted  vertical  line  whereas  fixed  cursors  or
automatically calculated data displays are represented by a continuous vertical line.

Base cursor

You can use the base cursor to determine the measured values on the x- and y-axis of a measuring point. 
To do this, place a base cursor at any desired measuring point in the diagram. The corresponding measured
values are displayed in the cursor information.

1. Select the base cursor option from the cursor selection list or press the F2 button.
2. Position the base cursor by left clicking the mouse near a measuring point in the diagram. 

The  base  cursor  jumps  to  the  nearest  measuring  point  in  the  diagram.  The  current  position  in  the  diagram  is
represented  by  a  vertical  dotted  line.  The  measured  values  for  this  measuring  point  are  displayed  in  the  cursor
information above the diagram.

Difference cursor

You can use the difference cursor to calculate the difference between two measured values. 
To do this, place the base cursor and a difference cursor at the desired measuring points in the diagram.
The distance between the cursors  is  indicated by  a  colored  bar  directly  above the  x-axis.  Both  measured
values obtained via the cursors and the resulting differential values are displayed in the cursor information.
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1. Select the difference cursor option from the cursor selection list or press the F3 button.
The base cursor and the difference cursor are displayed in the diagram, these are connected by a colored bar that
runs along and slightly above the x-axis.

2. You  can  place  the  base  cursor  at  any  desired  measuring  point  in  the  diagram  by  clicking  the  left-hand  mouse
button.

3. You can position the difference cursor at any desired measuring point in the diagram by clicking the left-hand mouse
button with the Shift button pressed down.
The cursor information above the diagram displays the measured values for the base cursor and difference cursor as
well as the delta value.

RMS/AMV cursor

 
You can calculate the effective value (root  mean square)  and the arithmetic  mean between two measuring
points using the RMS/AMV cursor. 
To do this, place the base cursor and an additional averaging cursor at any desired measuring point in the
diagram.  The  distance  between  the  cursors  is  indicated  by  a  colored  bar  directly  above  the  x-axis.  Both
measured  values  obtained  via  the  cursors  and  the  resulting  mean  values  are  displayed  in  the  cursor
information.

1. Select the RMS/AMV cursor option from the cursor selection list or press the F4 button.
The base cursor and the averaging cursor are displayed in the diagram, these are connected by a colored bar that
runs along the x-axis and slightly above it.

2. You can place the base cursor at any desired measuring point in the diagram by clicking the left-hand mouse button.
3. You can position the RMS/AMV cursor at any desired measuring point in the diagram by clicking the left-hand mouse

button with the Shift button pressed down.
The measured values of the base cursor, the averaging cursor as well as the arithmetic and RMS value for the area
specified are displayed in the cursor information above the diagram

Harmonic cursor

 
You  can  use  the  harmonic  cursor  to  determine  whether  harmonics  are  present  in  the  diagram  (integer
multiple of a vibration).
To do this, place the base cursor at any desired measuring point in the diagram. The harmonics are displayed
in each case as continuous vertical lines. The corresponding measured values are displayed at the upper end
of the vertical lines and the measured values for the base cursor are displayed in the cursor information.
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1. Select the harmonic cursor option from the cursor selection list or press the F5 button.
The base cursor and vertical lines are displayed at the harmonic of the basic frequency.

2. You can shift the base cursor to any desired measuring point in the diagram using the left-hand mouse button.
When the position of the harmonic cursor is changed the harmonics are automatically shifted. The cursor information
above the diagram displays the measured values for the base cursor and the micro-increments set.  The measured
values of the harmonics are each displayed vertically as text next to the corresponding vertical line.

Sideband cursor

 
You can use the sideband cursor to determine additional measured values in definable sidebands starting
from the base cursor.
To do this, the base cursor must first of all be placed at any desired measuring point in the diagram. You can
then shift the nearest sideband to another measuring point in the diagram. All other sidebands displayed are
simultaneously adjusted.

1. Select the sideband cursor option from the cursor selection list or press the F6 button.
The base cursor and vertical lines are displayed at the sidebands of the frequency.

2. You can use the left-hand mouse button to shift the base cursor to any desired measuring point in the diagram and
also modify the position of the sidebands.
The cursor information above the diagram displays the measured values for the base cursor as well as the differential
delta of the sideband frequencies. The measured values of the sidebands are each displayed vertically as text next to
the corresponding vertical line.

HS cursor

 
The HS cursor  (Harmonic with Sidebands) combines both cursor types described above which means that
the measured values of the harmonics and their sidebands will be displayed.
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1. Select the HS cursor option from the cursor selection list or press the F7 button.
The  base  cursor  and  vertical  line  are  displayed  at  each  harmonic  of  the  base  cursor  frequency  as  well  as  its
sidebands.

2. You can use the left-hand mouse button to shift the base cursor to any desired measuring point in the diagram and
also modify the position of the sidebands.
The cursor information above the diagram displays the measured values for the base cursor as well as the differential
delta of the sideband frequencies. The measured values of the harmonics are each displayed vertically as text next to
the corresponding vertical line.

Revolutions cursor

 
The revolutions cursor marks the frequency that is assigned to a specific speed with a line. The value
for this speed is calculated as follows:
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1. Select the revolutions cursor option from the cursor selection list or press the F8 button.
The "revolutions cursor" dialogue opens.

2. Activate or deactivate the options for the cursor settings in the "revolutions cursor" dialogue.
3. Enter  any  desired  speed  in  the  rpm  field  and  click  OK.  The  revolutions  cursor  is  displayed  in  different  ways

depending on the diagram type (FFT or time signal):
In  a  FFT  diagram  a  single  revolutions  cursor  is  displayed  at  the  point  previously  specified  for  the  speed  in  the
dialogue. The cursor information above the diagram shows the base cursor value as well as the speed setting. 

For  a  time  signal  a  speed  field  with  a  series  of  revolutions  cursors  is  displayed.  In  this  case  the  individual  lines
correspond to an additional revolution before or after the current position of the base cursor.  If  you move the base
cursor or position it at another measuring point the speed field moves automatically with it.
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6.3.6 Positioning of base cursor

 
You can position the base cursor at a point in the diagram defined via numeric input in the base cursor
positioning dialogue box. The base cursor jumps to the nearest measuring point.

1. Click on the base cursor positioning symbol. 
The base cursor positioning dialogue is displayed.

2. Select the "Position cursor at nearest measuring point:"  option and enter  any desired value inside the diagram
area in the input field.

or
3. Select  the  "Position  cursor  at  measuring  point  index:"  option  and  enter  an  index  value  for  the  corresponding

measured value in the input field.
4. Click on OK.

The base cursor is now positioned at the point you entered numerically.

6.3.7 Modify cursor properties

You can change the properties of the cursor currently selected using the cursor properties dialogue.

1. Click on the Cursor properties symbol.
A dialogue opens that shows the properties of the cursor tool that is currently selected.

2. Activate or deactivate the relevant fields in the dialogue window and pick one of the values in the selection boxes or
enter the respective value in the input fields provided.

3. Click on OK.
The cursor properties are adopted and saved.

General cursor properties
You can modify the general cursor options described below. These properties apply to all available cursor types. To do
this, activate or deactivate the corresponding checkboxes in the dialogue window.
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Next maximum Switched on: the cursor jumps to the maximum value which is nearest the mouse pointer. If
no maximum value can be found in the vicinity of the mouse the cursor remains in its previous
position.
Switched  off:  the  cursor  jumps  precisely  to  the  measuring  point  in  the  diagram  which  is
nearest the mouse pointer. 

Show peaks Switched  on:  in  addition  to  the  vertical  lines  current  symbols  are  used  to  label  measured
values at the characteristic points of the various cursors in the diagram.
Switched off: the symbols that identify measured values at characteristic points are removed.
However, the vertical lines remain displayed.

Displaying units in 
information boxes

This option is only relevant for the cursor information display which must also be switched on.
Switched  on:  numerical  values  and  units  for  the  current  cursor  are  displayed  in  the
information boxes at cursor information.
Switched off: only the numerical values for the current cursor are displayed in the information
boxes at cursor information.

Modifying the properties of the base cursor
When using the base cursor you can only modify the general cursor options  described above. To do this, activate or
deactivate the corresponding checkboxes in the dialogue window.

Modifying the properties of the difference cursor
When using the difference cursor you can only modify the general cursor options described in Modify cursor properties

. To do this, activate or deactivate the corresponding checkboxes in the dialogue window.

Modifying the properties of the RMS/AMV cursor
Similarly,  when  using  the  RMS/AMV  cursor  you  can  only  modify  the  general  cursor  options  described  in  Modify  the
cursor properties . To do this, activate or deactivate the corresponding checkboxes in the dialogue window.

Changing the properties of the harmonic cursor
In addition to the general cursor options described in Modify the cursor properties  you can also modify the additional
options  for  the  harmonic  cursor  (described  below).  To  do  this,  activate  or  deactivate  the  appropriate  fields  in  the
dialogue window or select the respective value from the selection boxes.
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"Standard number" 
cursor type

The harmonics are precisely calculated for the current cursor. The indicators for the harmonics
are set so they locate the nearest measured value for the harmonics calculated.
Micro-increments
Micro-increments are necessary to allow the basic frequency to be more precisely defined. In
this selection box you can enter the increment between two measured points that will be used
to specify the basic frequency and also calculate the harmonic.

Fault-tolerant search 
cursor type

The harmonics are precisely calculated for the current cursor. The indicators for the harmonics
are set so they locate the nearest maximum value for the harmonics calculated. 
Nearest points
The  Trendline  Viewer  calculates  the  precise  mathematical  values  of  the  harmonic.  The
intelligent  cursor  analyses  the  number  of  nearest  points  specified  in  this  field  (measuring
points in the diagram in both directions) for maximum values and positions the indicator for the
harmonic at the nearest maximum value.

Calculated harmonic You can enter the number of harmonics that must be calculated in each case in this field.

Displaying coordinates Switched on: the coordinates (value pairs) of the harmonics are displayed in the diagram.
Switched off: the coordinates (value pairs) of the harmonics are removed from the diagram.

Show vertical lines Switched  on:  the  harmonics  are  identified  in  the  diagram  using  the  cursor  symbol  and  a
vertical line.
Switched off: the harmonics are identified using only the corresponding cursor symbol.

Modifying the properties of the sideband cursor
In  addition to the general  cursor options described in Modify  the cursor properties  you can also modify  additional
options of the sideband cursor (described below). To do this, activate or deactivate the appropriate fields in the dialogue
window or select the respective value from the selection boxes.
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Number of sidebands In  this  field  you  can  enter  the  number  of  sidebands  that  must  be  calculated  for  the  current
cursor in each case.

Nearest points The  Trendline  Viewer  calculates  the  precise  mathematical  values  of  the  sidebands.  The
number of nearest points specified in this field (existing measuring points in the diagram) are
then  analyzed  for  maximum  values  and  the  sideband  marker  is  positioned  at  the  nearest
maximum value.

Displaying coordinates Switched  on:  the  measured  values  of  the  respective  sidebands  on  the  x-  and  y-axes  are
displayed at the vertical lines.
Switched off: the measured values of the sidebands are removed from the display.

Displaying vertical
lines

Switched  on:  the  harmonics  are  identified  in  the  diagram  using  the  cursor  symbol  and  a
vertical line.
Switched off: the harmonics are identified using only the corresponding cursor symbol.

Changing the properties of the HS cursor
In addition to the general cursor options described in Modify the cursor properties  you can also modify the additional
options  for  the  HS cursor  (described  below).  To  do  this,  activate  or  deactivate  the  appropriate  fields  in  the  dialogue
window or select the respective value from the selection boxes.

Calculated harmonic You can enter the number of harmonics that must be calculated in each case in this field.
Nearest points Each  harmonic  is  determined  precisely  using  a  mathematical  process.  You  can  enter  the

number  of  nearest  points  to  the  left  and  right  of  the  harmonic  identified  to  be  analyzed  for
maximum  values.  The  highest  value  in  each  case  is  then  labelled  as  a  harmonic  and
displayed.

Number of nearest 
points

Each sideband is also determined precisely using a mathematical process. You can enter the
number  of  nearest  points  to  the  left  and  right  of  the  sideband  identified  to  be  analyzed  for
maximum  values.  The  highest  value  in  each  case  is  then  labelled  as  a  sideband  and
displayed.

Displaying coordinates Switched on:  the  measured value  for  each harmonic  and sideband on the  x-  and  y-axes  is
displayed at the vertical line.
Switched  off:  the  measured  values  of  the  harmonics  and  sidebands  are  removed  from  the
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display.
Displaying vertical
lines

Switched  on:  the  harmonics  and  sidebands  are  identified  in  the  diagram  using  the  cursor
symbol and a vertical line.
Switched off: the harmonics and sidebands are identified using only the corresponding cursor
symbol.

Modifying the properties of the revolutions cursor
In addition to the general cursor options described in Modify the cursor properties  you can also modify the additional
option for the revolutions cursor – this is described below. To do this, activate or deactivate the appropriate fields in the
dialogue window or enter the appropriate value in the input field.

Rpm Enter a  speed [rpm]  in  the  input  field.  The Trendline  Viewer  uses this  value  to  calculate  the
corresponding frequency and positions the revolutions cursor at the appropriate location in the
diagram.

6.3.8 Other tools

Copying a diagram as a graphic to the clipboard

You can use this tool to copy the current diagram view to the clipboard.

1. Click on the Copy diagram to clipboard symbol.
2. Switch to the application in which you wish to insert the image.
3. Select the Paste option from the Edit menu for the application or use the shortcut Ctrl+V

Change diagram boundaries

You can use this tool to change the minimum/maximum values displayed on the x- and y-axis.

1. Click on the Modify diagram limits symbol.
The "Modify maximum values" dialogue is displayed.
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2. Enter a new minimum/maximum value for the x- and/or y-axis in the corresponding fields.
3. If  you  click  on the  Cancel  button the  original  maximum value  of  axes is  determined from the  actual  measurement

data and reset.
4. If the settings also need to be adopted for other diagrams in the group or for those of the same type then select the

required option under Additional options.
5. Click on OK.

The diagram (and other diagrams if relevant) is displayed with the chosen settings applied.

Display signal distribution

This tool allows you to display the distribution of signals in a trend diagram. To do so, select a reference
signal for the X axis. You can then display the distribution of the other signals in relation to the reference
signal by displaying the desired signal on the Y axis.

1. Click on the Show signal distribution icon.
This displays the Assign signals to axes dialog.

2. Drag the desired reference signal out of the list of available signals into the X axis field. Alternatively, you can click on
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the reference point and then on  to add it to the X axis.
3. Drag one or more signals onto the Y axis field to display their distribution in relation to the reference signal.
4. To remove a signal, just drag it out of the respective field back into the list of available signals. Alternatively, you can

click on the signal and then on  to remove it.
If you have enabled validation in the device configuration, you can use the thresholds defined there as filter conditions.
5. To do so, activate the appropriate validator in Filter options and specify a minimum and maximum. Alternatively, you

can call the threshold values defined in the validation directly by clicking V1L1-V2L2 (V1/2 = validator 1 and 2, L1/L2
= limit 1 and 2). The respective value is then copied straight to the appropriate field in the filter options.

6. Click on OK.

7. The signal distribution is displayed in the preview. To display the whole diagram, click Display loaded diagrams 
.
The  diagram is  then  displayed  with  the  selected  settings.  If  you  have  selected  multiple  signals  for  the  Y  axis,  the
various distributions are displayed separately.

Trend filtering

Displays the trend progression of one or multiple signals depending on the filter criteria of one or both
validators.

1. Click on the Trend filtering symbol.
The Signal selector window is shown.
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2. Drag the desired signals out of the list of available signals into the Y axis field. Alternatively, you can click on one or

multiple signals and then on  to add them to the Y axis.
3. To remove a signal, just drag it out of the respective field back into the list of available signals. Alternatively, you can

click on the signal and then  to remove it.
If you have enabled validation in the device configuration, you can use the thresholds defined there as filter conditions.
4. To do so, activate the appropriate validator in Filter options and specify a minimum and maximum. Alternatively, you

can call the threshold values defined in the validation directly by clicking V1L1-V2L2 (V1/2 = validator 1 and 2, L1/L2
= limit 1 and 2). The respective value is then copied straight to the appropriate field in the filter options.

5. Click on OK.

6. The filtered trend diagram is displayed in the preview. To display the whole diagram, click Show trend data  .
The diagram is then displayed with the selected settings.

6.3.9 Using the diagram information bar

Displaying the FIS Viewer diagram information bar
The  diagram  information  bar  contains  additional  information  on  the  diagram  displayed  and  outputs  the  relevant
characteristic measured values in tabular form depending on the cursor selected. There a number of ways in which the
diagram information bar can be displayed.

Adjusting the default setting for the diagram information bar display via the Trendline Viewer options
The  default  setting  for  the  diagram  information  bar  display  can  be  adjusted  via  the  Trendline  Viewer  options.  The
adjustments can be made for each diagram type individually (FFT, time signal or trend data). This default setting is used
when new diagrams are opened.
1. Click the mouse on the Extras menu.
2. Select the Options menu item.
⎝ The Trendline Viewer options dialogue opens.
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3. Select the Diagrams  heading in the left-hand column. Open the navigation menu by clicking the mouse on the "+"
symbol.

4. Select the desired diagram type (FFT diagram, time signal diagram or trend diagram) you want to change the setting
for.
The options for the selected diagram type are displayed in the right-hand field.

5. Activate the Display diagram information bar at start up checkbox in the Diagram information bar field. 
The changes are applied the next time this diagram type is opened.

Displaying the diagram information bar with the mouse
1. Click the mouse on the slim grey bar to the right of the diagram display.

The diagram information bar appears.
2. Once  the  diagram  information  bar  is  displayed  click  the  mouse  on  the  narrow  grey  bar  to  the  left  of  the  diagram

display.
The diagram information bar is removed.

Displaying the diagram information bar via the keyboard
1. Use the keyboard shortcut Ctrl+I to display the diagram information bar.

The diagram information bar appears.

Displaying frequency bands
The  diagram  data  in  an  FFT  diagram  contain  important  frequency  bands  from  which  characteristic  values  may  be
determined.  The  frequency  bands  which  are  defined  by  the  higher-level  application  are  highlighted  in  color  in  the
diagram.  These  frequency  bands  cannot  be  edited  in  the  Trendline  Viewer  but  can  be  displayed  or  removed  as
required. Frequency bands are only displayed in FFTs.
Double-click on a frequency band to zoom in. If Select characteristic value in trend diagram is enabled, clicking on a
frequency band automatically selects the appropriate signal in the trend diagram. 
Frequency bands are only displayed in FFTs.
1. To activate or deactivate a frequency band in an FFT diagram click the checkboxin front of the preferred frequency

band in the list.
The frequency bands selected are displayed in the diagram as colored fields
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You can switch the display of all  frequency bands in an FFT diagram on or off  via the context menu in the frequency
band information window.
1. Right click the mouse at any desired point in the frequency band window in the diagram information bar.
2. Click Select all in the context menu to display all available frequency bands.
or:
3. Click Remove all in the context menu to remove all available frequency bands from the diagram.

The frequency bands are displayed or removed depending on the setting.

Inserting comments into the diagram
You can assign comments to individual measuring points in the diagram. The comments in the diagram are presented
at the corresponding measuring point in an information field if the display field is activated. 
You can move the comment dialog by left-clicking on the dialog and dragging it to the desired position.
1. Select the preferred measuring point using the base cursor.
2. Click the Add button in the Comments field in the right-hand section of the Trendline Viewer information area.

3. Enter a comment for the measuring point selected at the line provided for this in the table.
The comment is displayed in the diagram next to the appropriate measuring point and can be moved by left-clicking
and dragging it.
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Displaying maximum values
The highest peaks  field shows the highest measured values in y-axis of the diagram. You can define the number of
maximum values displayed via the selection box. You can use the checkbox provided to display the maximum values in
the diagram view.

1. If you wish to modify the number of maximum values displayed, click the Number of maximum values radio button
in the Maximum values field.

2. Activate the Display maximum values checkbox to display the corresponding maximum values in the diagram.

Displaying the measured values of harmonics
If the harmonic cursor is selected, this diagram information area is displayed. The table shows the measured values
that most closely correspond to the harmonic.
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The Harmonic table displays the measured values for harmonics calculated.

Modifying the settings for the harmonic cursor
You can modify the settings used to calculate the harmonics via the harmonic cursor properties. 

1. To modify the settings click on the Cursor properties symbol in the "Navigation and Tools" field .
2. Modify the settings in the cursor properties dialogue field.

Copying measured values for the harmonics via the clipboard
You can transfer measured values for the harmonics to other applications via the clipboard. 
1. Highlight each measured value you wish to transfer to another application in the table or right click on the table and

pick the Select all menu item from the context menu.
2. To copy the highlighted measured values to the clipboard click the right-hand mouse button on the table. Pick the

Copy selected values to the clipboard menu item from the context menu.
3. Switch to the other application and click the paste symbol or select the Paste menu item from the Edit menu.

Displaying the measured values of sidebands
If the sideband cursor or HS cursor is selected, this field is displayed in the information area and contains the measured
values that most closely correspond to the defined sidebands.

The Sidebands table displays the measured values for the relevant sidebands calculated.

Modifying the settings for the sideband cursor
You can modify the settings used to calculate the sidebands via the sideband cursor properties. 
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1. To modify the settings click on the Cursor properties symbol in the "Navigation and Tools" field .
2. Modify the settings in the cursor properties dialogue field.

Copying measured values for the sidebands via the clipboard
You can transfer measured values for the sidebands to other applications via the clipboard. 
1. Highlight each measured value you wish to transfer to another application in the table or right click on the table and

pick the Select all menu item from the context menu.
2. To copy the highlighted measured values to the clipboard click the right-hand mouse button on the table. Pick the

Copy selected values to the clipboard menu item from the context menu.
3. Switch to the other application and click the paste symbol or select the Paste menu item from the Edit menu.

Removing the Trendline Viewer diagram information bar from the display

Adjusting the default setting for removing the diagram information bar from the display via the Trendline Viewer
options
The  default  setting  for  the  diagram  information  bar  display  can  be  adjusted  via  the  Trendline  Viewer  options.  The
adjustments  can  be  made  for  each  diagram type  individually  (FFT,  time  signal  or  trend  data  diagrams).  This  default
setting is used when new diagrams are opened.
1. Click the mouse on the Extras menu.
2. Select the Options menu item.

The Trendline Viewer options dialogue opens.

1. Select the Diagrams  heading in the left-hand column. Open the navigation menu by clicking the mouse on the "+"
symbol.

2. Select the required diagram type (FFT viewer, time signal viewer or trend viewer) you want to change the setting for.
The options for the selected diagram type are displayed in the right-hand field.

3. Deactivate the Display right diagram information bar at start up checkbox in the Diagram information bar field. 
The changes are applied the next time this diagram type is opened.

Removing the diagram information bar with the mouse
1. Click the mouse on the slim grey bar to the left of the diagram information bar.

The diagram information bar is removed.
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Removing the diagram information bar via the keyboard
1. Use the keyboard shortcut Ctrl+I to remove the diagram information bar from the display.

The diagram information bar is removed.

6.3.10 Exporting data via the clipboard
You can use this button to copy the current diagram view to the clipboard.
1. Click on the Copy diagram to clipboard symbol.
2. Switch to the application in which you wish to insert the image.
3. Select the Paste option from the Edit menu for the application or use the shortcut Ctrl+V.

6.3.11 Program settings
To edit program settings for the Viewer, click Options in the Tools menu. This opens the Configuration   window of
the  Viewer.

Modifying the global settings
You can restore the factory settings for the Trendline Viewer using the Global dialogue window (status following initial
installation of the software).
• Click the Replace all settings with factory settings! button

The settings are reset.

Measurement units
You can specify the options for  scaling units used in the diagrams in  the  Measurement  units  dialogue window.  The
available options are ISO units (e.g. meters) and US units (e.g. inches).
1. Select ISO units or US units from the Preferred type drop-down menu. The units you selected are displayed first in

the list of available scaling units during scaling.
2. If you wish to use only ISO or US units activate the Display only this type checkbox. Only the units you selected are

displayed in the list of available scaling units during scaling.
3. Click on OK to apply these settings.
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Clipboard
You can select the options for transferring the diagrams as graphics to the clipboard in the Clipboard dialogue window.
1. Select the preferred dimensions for the diagram display in the Diagram width and Diagram height fields.
2. Activate the Copy information text to clipboard  checkbox if  you also wish the diagram title  to be copied with the

graphic.
3. Click on OK to apply these settings.
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Modifying the diagram settings
You can specify whether new diagram windows are automatically displayed horizontally in the Viewer in the Diagrams
dialog.
1. You can specify whether diagrams belonging to the same data set should be identified using color  in the Diagram

grouping field.
2. If required, activate the Arrange diagrams horizontally if new diagram is displayed checkbox. 

a) If this option is activated the Trendline Viewer arranges the diagram windows horizontally (below one another) and
the new diagram is opened at the lowest position in the diagram window.

b) If this option is deactivated new diagram windows are cascaded.
3. Click on OK to apply these settings.

FFT diagrams
You can select the various FFT diagram display options in the FFT diagram dialogue window. 
1. You can specify the background color for the FFT diagram in the Display settings  field.  You can also define here

whether you wish the grid to be displayed in the background and also its color.
2. You can specify from which point in the diagram an integration should take place in the Integration field.
3. In the Diagram information field you can specify what information (cf. diagram information bar ) to display when a

new diagram is opened.
4. In  the  Toolbar  field  you  can  specify  whether  Signal  selection,  Preview,  Axis  settings,  FFT settings  and  Zoom

tools should be displayed when you open a new diagram.
5. Click on OK to apply these settings.
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Time signal diagram
You can define certain options for displaying a time signal diagram in the dialog window Timesignal diagram. 
1. The section Visual options allows you to adjust the background color of the timesignal diagram. You can also define

here whether you wish the grid to be displayed in the background and also its color.
2. In the Diagram information field you can specify whether diagram information and comments should be displayed

when a new diagram is opened.
3. In the Toolbar field you can specify whether Signal selection, Preview, Axis settings, and Zoom tools should be

displayed when you open a new diagram.
4. Click on OK to apply these settings.
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Trend diagram
In addition to the display settings already presented with the FFT diagram and the diagram information bar option the
settings for the trend display and smoothing can also be specified in the Trend diagram  dialogue window.
1. The section Visual options allows you to adjust the background color of the timesignal diagram. You can also define

here whether you wish the grid to be displayed in the background and also its color.
2. In  the  Trend  display  settings  you  can  specify  field  whether  each  characteristic  value  should  be  displayed  in  a

separate  diagram  (Stacked  view)  or  whether  all  characteristic  values  should  be  displayed  in  one  diagram  (
Overlapped view).

3. You can specify which function and which period length should be used to carry out the smoothing calculation in the
Smoothing field.

4. In the Diagram information field you can specify whether diagram information and comments should be displayed
when a new diagram is opened.

5. In the Toolbar field you can specify whether Signal selection, Axis settings, and Zoom tools should be displayed
when you open a new diagram.

6. Click on OK to apply these settings.

Modifying the cursor settings
You can modify how each individual cursor is displayed in the dialogue windows for the various cursors. 
1. Select the cursor you wish to modify from the list of cursors on the left.
2. Select the preferred cursor shape for the cursor specified above from the Symbol drop-down menu.
3. Select the symbol and color to be used for the cursor as well as the color for vertical cursor line.
4. As the differential and averaging cursors work in pairs you can also modify the appearance of the second cursor in

this field accordingly.
5. Click on OK to apply these settings.
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Modifying the signal settings
You can select measurement data display options in the signal dialogue windows.
1. If  less  than  50  measured  points  are  displayed  in  the  diagram  window  each  measuring  point  can  be  made  clearly

visible  as  a  dot.  If  more  than  50  measuring  points  are  displayed  in  the  diagram  window  the  display  of  individual
measuring  points  is  automatically  deactivated  and  only  the  graph  of  the  function  and  not  the  measuring  points
remains visible. 

2. Click on OK to apply these settings.
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Active signal / 1st - 5th signal
You can modify the display of the individual signals in the signal options.
1. Select a line type for the signal from the drop-down menu.
2. Select a line width for the signal in pixels from the field provided.
3. Click on the palette to select a color for the signal.
4. Click on OK to apply these settings.

You can also adopt these settings for additional signals.

6.4 Carrying out a fault analysis

Principle of vibration analysis
Damage in  machine components  can  be identified  at  an  early  stage  by  observing  characteristic  patterns  in  machine
vibration  frequency  spectrums.  Damage  in  the  outer  ring  of  a  anti-friction  bearing,  for  example,  is  characterized  for
example  by  increased  amplitudes  in  the  envelope  curve  of  the  frequency  spectrum  for  the  characteristic  frequency
produced  when  rollers  pass  over  a  damaged  part  of  the  outer  race  (outer  race  overrun  frequency)  and  for  integer
multiples of this frequency. The frequencies that characterize a damaged anti-friction bearing, i.e. the outer race, inner
race, roller or cage frequencies, depend on the bearing geometry and are proportional to the speed.
In order to detect damage in the anti-friction bearing at an early stage, a vibration monitoring device must generate the
envelope curve of  the  frequency spectrum using  the  vibration  signal  and monitor  amplitudes  inside  this  spectrum for
selected  narrow-band  frequency  bands.  At  variable  machine  speed  frequency  bands  must  be  monitored  speed
dependent.

Fault analysis case study using defective inner race as example
A  vibration  sensor  monitors  the  acceleration  that  occurs  at  the  bearing  of  a  generator  shaft.  If  the  sensor  sends  a
conspicuous signal the measurement data is analyzed in more detail. 
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The spectrum and time signal  of  the envelope curve at  the bearing clearly  show the frequency pattern of  a  defective
inner  race  (harmonic  with  sidebands).  The  extent  of  the  damage  in  an  inner  race  can  normally  be  established  by
determining how far the corresponding damage frequency is also evident in the raw signal. 
Due to the clarity of the frequency pattern in the envelope curve and the height of the amplitudes it must be assumed in
this case that the damage is advanced. The bearing was replaced at the next available opportunity.

Fault analysis case study using defective outer race as example
In the example that follows both roller bearings are monitored by vibration sensors. A conspicuous signal was received
from the sensor on one side of the roller and a detailed analysis of the measurement data was subsequently carried out.
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Fault analysis case study using defective outer race as example

The FFT diagram shows the typical pattern of outer race damage (harmonic of outer race damage frequency). Further,
a  noticeable  rise  in  the  trend  progression  of  the  envelope  curve  is  evident  which  indicates  that  the  damage  is
progressive. In this case the relevant bearing should therefore be replaced at the earliest possible opportunity.

Fault analysis case study using imbalance as an example
Two vibration sensors monitor the accelerations present at the drive and output shaft of a generator coupling. 

Fault analysis case study using imbalance as an example

Extremely  powerful  vibrations  were  registered  at  a  specific  speed  frequency  on  the  A  side  (upper  FFT  in  Trendline
Viewer) and B side (lower FFT in Trendline Viewer). The corresponding speed for the revolutions cursor has been set in
both diagrams.
The  cause  of  the  powerful  vibrations  in  this  case  was  an  imbalance  in  the  generator  or  generator  coupling.  The
generator rotor was therefore rebalanced before damage to the components occurred.
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6.5 Keyboard shortcuts

Cursor selection

Button Function
F2 Activating the base cursor

F3 Activating the difference cursor

F4 Activating the RMS/AMV cursor

F5 Activating the harmonic cursor

F6 Activating the sideband cursor

F7 Activating the HS cursor (Harmonic with sideband)

F8 Activating the revolutions cursor

Move cursor

Button Function
Cursor left Moves the basic cursor left to the next measuring point

Cursor right Moves the basic cursor right to the next measuring point

Cursor up Moves the extended cursor left to the next measuring point

Cursor down Moves the extended cursor right to the next measuring point

CTRL + cursor left Moves the basic cursor to the first measuring point in the diagram

CTRL + cursor right Moves the basic cursor to the last measuring point in the diagram

CTRL + cursor up Moves the extended cursor to the first measuring point in the diagram

CTRL + cursor down Moves the extended cursor to the last measuring point in the diagram

ALT + cursor left Moves the basic cursor 10 measuring points to the left

ALT + cursor right Moves the basic cursor 10 measuring points to the right

ALT + cursor up Moves the extended cursor 10 measuring points to the left

ALT + cursor down Moves the extended cursor 10 measuring points to the right

CTRL + K Moves the cursor one microstep left (only for harmonic cursor if standard
detection is enabled)

CTRL + L Moves the cursor one microstep right
(only for harmonic cursor if standard detection is enabled)

CTRL + D Hides or shows the cursor

CTRL + P Opens the dialog for numeric cursor positioning

CTRL + O Opens the cursor options dialog

Zoom selection

Button Function
F9 Activates free mouse zoom

F10 Activates horizontal mouse zoom

F11 Activates vertical mouse zoom

F12 Activates keyboard zoom

Keyboard zoom

Button Function
CTRL + Q Moves the start of the zoom area left

CTRL + W Moves the start of the zoom area right
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Button Function
CTRL + A Moves the end of the zoom area left

CTRL + S Moves the end of the zoom area right

CTRL + Y Moves the set zoom area left

CTRL + X Moves the set zoom area right

CTRL + Enter Displays the set zoom area

CTRL + Backspace Displays the previous zoom area

CTRL + Space Displays the whole diagram

CTRL + Z Opens the dialog for numeric zoom area input

Diagram scrolling

Button Function
CTRL + B Moves the diagram display left

CTRL + N Moves the diagram display right

CTRL + J Moves the diagram display up

CTRL + M Moves the diagram display down

Trend diagram

Button Function
CTRL + H Calls another record from the trend display

CTRL + G Toggle axis view between "cascaded" and "tiled".

Other keyboard shortcuts

Button Function
CTRL + R Reset comment position

CTRL + U Show/hide right info box at top edge of diagram.

CTRL + T Show/hide toolbar

CTRL + I Shows/hides the diagram information bar on the right edge of the diagram

CTRL + C Copies a screenshot of the diagram to the clipboard
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7 The Remote Server

About the Remote Server
The Remote Server  acts  as  a  central  monitoring  point  for  several  devices.  It  collects  measuring  data  and  messages
sent by the connected devices as a result of specific events. Possible events in the device are the expiry of a timer, the
existence of an alarm and overflow of the characteristic value memory. 

Communication is always initiated by the devices, i.e.  the Remote Server deals with incoming
connection requests, receives the transmitted data and writes them into XML files on the local
hard drive.

The Data Link  is responsible for the transfer of files from the Remote Server to the FIS database . It monitors the
data directories on the Remote Servers and transfers newly added files promptly to the database. The data can then be
evaluated and visualized in the Configuration Manager  or Viewer.
The Remote Server can establish connections via serial interfaces, modem/GSM modem or via a TCP/IP network and
process  these  at  the  same  time  which  means  it  can  receive  data  simultaneously  via  the  various  communication
channels selected. Further, the Remote Server logs communication, i.e. incoming connections, the event that led to the
connection being established, alarm status and measuring data transmitted as well as interaction with the user.

The Remote Server supports two operating modes:
• In run mode messages and data are received from the connected devices.
• Idle mode Remote Server is inactive and can be configured.

If the Remote Server is in run mode, a manual connection with devices cannot be established.
The Remote Server must first be placed in idle mode.

• To start the program, click Start > Programs > FIS > Administrator  4.2 > Remote Server.

To place the Remote Server automatically in run mode, start the program automatically from the
prompt using the /start_remote_server.

• Log in  with your user name. The Remote Server is started.

The program window of the Remote Server is divided into three sections:

168 24

23

110
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• Click the toolbar (directly below the menu bar) to call up the most important functions.
• The configured communication channels  as well as the file directories used by the Remote Server for the storage

of data is displayed using a tree view similar to the standard Windows Explorer format in the left-hand section of the
program window.

• On  the  right,  the  Remote  Server  displays  existing  messages  for  the  channel  currently  selected  and  displays
information on the communication channel and/or data directories in the messages window.

Devices must be configured for remote operation before data can be received. This is carried out in three steps:
1. 1. Configuration of communication ;
2. 2. Configuration of remote operation in the device configuration ;
3. Configuration of monitoring configuration options .

You can then configure the relevant communication channels  in the Remote Server to receive data.

7.1 Configure communication channels

The  Remote  Server  only  accesses  correctly  installed  and  configured  devices  for  the  various
communication channels. You should therefore ensure that the necessary hardware (modems
or network cards, for example) has been properly set up on your system.

Add communication channel

• Click on  in the toolbar.
or:
• Click Add communication channel in the Action menu.

You can set up a direct serial connection as follows:
• Click Serial.
• Select the serial interface for connecting the device to the Remote Server at Port name.
• Select the baud rate to be used for communication between the Remote Server and the device from the "Baud rate"

list box. Make sure that the same baud rate for the Remote Server and the connected device  is set.
• Enter a designation for the communication channel in the Name input field and click OK.

You can set up a TCP/IP network connection as follows:
• Click TCP/IP.
• Enter  the  number  of  the  port  via  which  the  Remote  Server  is  to  accept  incoming  connections  at  Port.  The  port

number  must  correspond  to  the  number  you  specified  in  the  communication  settings  for  the  device  when
configuring the Com Server for the Socket Client.
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• Enter a designation for the communication channel in the Name input field and click OK.

You can set up a modem connection as follows:
• Click Modem.
• Select the preferred modem from the list of device names.
• Enter the telephone number of the modem at the Remote Server.
• Enter a designation for the communication channel in the Name input field and click OK.

You can set up a GSM modem connection as follows:
• Click Modem.
• Select the preferred modem from the list of device names.
• Enter the telephone number of the modem at the Remote Server.
• Enter the four digit activation code of the SIM card used in the GSM modem at PIN. This code is necessary in order

to be able to register the modem in the GSM network. Please enter the PIN in both input boxes. The program can
then be sure that you haven't mistyped.

• Enter the corresponding code of the SIM card in PUK. This code is required to reactivate a locked SIM card. Please
enter the PUK in both input boxes. The program can then be sure that you haven't mistyped.

• Enter a designation for the communication channel in the Name input field and click OK.

If  a  TAPI  driver is  not  available from the manufacturer  of  the GSM modem, install  a  standard
9600  baud  modem  driver  instead.  For  details  on  setting  up  a  modem  please  refer  to  the
Windows documentation.

Edit communication channel
You can edit an existing communication channel as follows:
• Stop  the Remote Server if required.
• Click the corresponding entry in the Communication channel configuration list.

• Click on  in the toolbar.
or:
• Click Edit communication channel in the Action menu.

Delete communication channel
You can delete an existing communication channel as follows:
• Stop  the Remote Server if required.
• Click the corresponding entry in the Communication channel configuration list.
• Click on  in the toolbar.
or:
• Click Delete communication channel in the Action menu.

7.2 Start/stop X1-Remote Server

Start Remote Server
The Remote Server must be started once configuration is complete in order to activate the remote monitoring.

• Click on  in the toolbar.
or:
• Click Start server in the Action menu.

Once the Remote Server has started the "X1 Online Monitoring" window which contains the activated "Messages" tab is
displayed. All Remote Server operations are logged in this tab. The following messages in particular are displayed here:
• start and stop of Remote Server; 
• when connections were accepted by devices;
• reason for the remote message - i.e. which event in the device triggered the remote message;
• which data were transferred;
• error messages and irregularities that interfere with remote operation.
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Stop Remote Server
You can stop the Remote Server as follows

• Click on  in the toolbar.
or:
• Click Stop server in the Action menu.

7.3 Messages

Display messages
The  Remote  Server  loads  existing  messages  and  displays  them  in  a  list  in  the  message  window.  The  following
information is also displayed in the message window:
• the corresponding settings if a communication channel is selected in the tree view;
• the serial number of the corresponding device when a data directory is selected.

The  existing  messages  displayed  in  the  Remote  Server  message  window  are  always  the  messages  for  the
communication channel or data directory currently selected:

Display messages for communication channels
• To display existing messages for all communication channels click the Communication channel root element in the

tree view.
• To display messages for one communication channel only click the corresponding channel in the tree view.

Display messages for data directories
• To display existing messages for all data directories click the Data root element in the tree view.
• To display only messages for one directory click the corresponding channel in the tree view.

Filter messages
You can filter messages and display them by specific channels or directories:
You can select the following options in Filter messages
• All messages, to display all messages;
• Progress, to display status messages only;
• Error, to display error messages only.

Please note that only the messages currently displayed are filtered. For example, if you select a
channel in the tree view, the message window only displays messages for this channel  and it
therefore follows that only these messages are filtered!
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The Remote Server

Delete messages
You can use this function to delete all accumulated messages.

• Click on  in the toolbar.
or:
• Click Clear messages in the Action menu.

7.4 Change language
If  you change the language of the Remote Server the program must be restarted. This is carried out automatically by
the Remote Server following confirmation.
You can change the language as follows:
• Click Change language in the Extras menu.
• Select the preferred language for the program and click OK.
• Click Yes to close the program.
The Remote Server is started with the new language applied.
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8 Data link

About the data link
The data link imports the data saved by the Remote Server  in an FIS database . To do this, the file directories
monitored by the data link must be specified. The directory tree is updated during program launch and subsequent to
each import. If there aren't any new files to import, the data link checks the directory tree once per minute.
In addition, the program can send emails automatically to a specified address as soon as new files have been imported.
The data link supports two operating modes:
• Run  mode  fills  the  selected  database  with  data  from  the  Remote  Server  and  sends  emails,  providing  the

corresponding settings have been made.
• In idle mode the data link is inactive and can be configured.

You can launch the data link as follows:
Click Start > Programs > FIS > Administrator 4.2 > X1-Data Link.
The Data Link connects with the last database used.

 If  started  with  the  parameter  /start_import,  the  program  enters  run  mode  automatically.
Otherwise the run mode has to be started manually.

In order to send emails automatically, the data link must be configured accordingly (see "Configure email dispatch ").

The data link program window is divided into three sections:
• Click the toolbar (directly below the menu bar) to call up the most important functions.
• The monitored directories are displayed using a tree view based on the familiar Windows Explorer layout.
• The data link displays the files contained in the directory that is currently clicked on the right.
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Data link

8.1 Start/stop run mode

Start run mode
Proceed as follows to place the Data Link in run mode:

• Click on  in the toolbar.
or:
• Click Start in the Action menu.
The Data Link enters run mode.

To start the run mode the user currently logged in must have the required access rights (see "
User administration "). After entering run mode the current user is logged off.

Stop run mode
If you wish to change the data link configuration you must first stop run mode as follows: To do this proceed as follows:

• Click on  in the toolbar.
or:
• Click Stop in the Action menu.
The Data Link enters idle mode.

To stop the run mode the user currently logged in must have the required access rights (see "
User administration ").

8.2 Working with directories

Add directory
You can add to the list of monitored directories as follows:

• Click on  in the toolbar.
or:
• Click Add directory in the File menu.
• Select the preferred directory in the Search for folder window and click OK.
• Refresh the view  of monitored directories.

If  you  add a  directory  containing  data  that  cannot  be imported  by  the  data  link  (e.g.  program
directories),  these  are  moved  into  a  separate  directory  and  the  data  link  outputs  a
corresponding  message.  You  should  therefore  make  sure  that  the  directories  you  add  only
contain data!

Remove directory
You can remove a directory from the list of monitored directories as follows:
• Click the preferred directory.
• Click on  in the toolbar.
or:
• Click Remove  directory in the File menu.
• Refresh the view  of monitored directories.

Refresh view
You can manually reload data saved by the Remote Server in the monitored directories including any sub-directories.
This is possible in both the run and idle modes.
Reload the directories as follows:

• Click on  in the toolbar.
or:
• Click Refresh directories in the File menu.
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The data link reads all directories and their sub-directories in again.

Open/close sub-directories
The Data Link displays the monitored directories in a hierarchical tree structure in the program window on the left. You
can expand or close directories to gain a clearer overview when viewing more extensive data structures similar to the
standard Windows Explorer format.
You can expand a directory as follows:
• Select the directory.

• Click on  in the toolbar.
or:
• Click Expand selection in the Action menu.
All sub-directories are displayed as a sub-tree within the expanded directory.

You can close a directory as follows:
• Select the directory.

• Click on  in the toolbar.
or:
• Click Close selection in the Action menu.
The sub-directories belonging to the specified directory disappear.

8.3 Configure email dispatch

Configure email recipient
• You can specify the recipient for the automatic email dispatch as follows:
• Click Options in the Extras menu.
• Select E-Mail.
• Click Configure.
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• In the From field enter the address that should appear as sender in the email. Enter the address of the recipient in
the To input field.

• If you have a support contract you can enter the corresponding number at Contract number.
• In Comment you can enter any explanation text.
• Click OK to save the settings.

Additional settings
Click Configure to set the protocol through which the data link sends e-mails. The program supports sending emails via
 Microsoft  Outlook, MAPI or SMTP. To obtain the correct settings consult your network administrator.
To test whether e-mails are being transferred correctly click Test connection.
• Click OK to save the settings.

Configure automatic email dispatch
You can configure the automatic dispatch of emails as follows:
• Click Options in the Extras menu.
• Select E-Mail.
• Click Automatic.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 665 of 927



172

• To  activate  the  automatic  dispatch,  select  the  Automatically  remote  option.  As  soon  as  the  data  link  imports  a
monitored directory, it sends an email to the chosen recipient.

• In addition, you can limit email dispatch to alarm events. To do so, select the Only on alarms  option. The data link
now only sends an email if the data in the imported directory contains an alarm.

• Select the Send data option to attach the file that triggered the dispatch of the email.
• Click OK to save the settings.

8.4 Select FIS database
To link the data link with another FIS database click File > Select database.
• Select the required database connections from the list provided and click OK.
or:
• Click OK directly to create a new connection. The subsequent procedure is described in "Select database ".

The data link displays the database currently selected in the status bar.

8.5 Change user
You can log in to the Email Link with another user name as follows:

• Click on  in the toolbar or
• Click Change user in the Extra menu.
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Select a log-in name from the list of users created in the user administration , enter the password and click OK.

8.6 Change language
If you change the language of the data Link the program must be restarted. This is carried out automatically by the data
link following confirmation.
You can change the language as follows:
• Click Change language in the Extras menu.
• Select the preferred language for the program and click OK.
• Click Yes to close the program.
The data link is started with the new language applied.

8.7 End
To close the program click File > Close.
If the Data Link is in run mode, it is stopped and the program is closed.
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9 Email Link
Using  Email  Link  you  can  receive  and  manage  emails  centrally  that  were  sent,  for  example,  by  Data  link ,
Configuration  Manager  or  Administrator  3.x.  The  data  contained  in  the  emails  is  written  into  the  selected  FIS
database.
You can use an existing POP3 account on an Internet mail server. To obtain the correct settings, please consult your
network administrator.
The Email Link supports two operating modes:
• Run mode checks the specified email account at regular time intervals.
• Idle mode Email Link is inactive and can be configured.

• To start the program, click Start > Programs > FIS > Administrator  4.2 > Email link.
The Email Link connects to the last database used.

To  place  the  Email  Link  automatically  in  run  mode,  start  the  program  automatically  from  the
prompt using the /start_import option.

The program window of the email tool is divided into three sections:
• Click the toolbar (directly below the menu bar) to call up the most important functions.
• The  emails  received  are  displayed  in  a  list  in  the  email  view .  Email  Link  also  displays  an  event  log  below  the

emails received.

• The Email Link displays the available receipt options  in the configuration view below the toolbar.

9.1 Specify import options
Change to the configuration view to set the receipt options:

• Click on  in the toolbar.
or:
• Click Configuration in the Show menu.
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Email Link

You can now specify which protocol the Email Link should use to receive emails. The program supports and POP3. To
obtain the correct settings consult your network administrator.
• Enter how often emails should be called up (time interval) from the POP3 account at Refresh every.
To test whether e-mails are being transferred correctly click Test connection.

• Click on  in the toolbar.
or:
• Click Save configuration in the Configuration menu to save your input.

You can only modify the configuration if  the corresponding rights have been assigned in your
user account (see "User administration ").

9.2 Show emails
To display emails received you must activate the email view.

• Click  in the toolbar.
or:
• Click Emails in the Show menu.
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9.3 Start/stop receiving emails

Start receiving emails
In run mode, the Email Link monitors the selected inbox at the intervals specified in the settings and downloads new
emails. To start receiving emails, proceed as follows:

• Click on  in the toolbar.
or:
• Click Start receiving emails in the Emails menu.
The Email Link enters run mode.

To start the run mode the user currently logged in must have the required access rights (see "
User administration "). After entering run mode the current user is logged off.

Stop receiving emails

To  stop  receiving  emails  you  must  have  administrator  rights  (see  "User  administration ").
The Email  Link  will  therefore  request  that  you  log  in  with  administrator  rights  before  you  can
stop receiving emails.

If you wish to change the Email Link configuration you must first stop receiving emails. To do this proceed as follows:

• Click on  in the toolbar.
or:
• Click Stop receiving emails in the Emails menu.
The Email Link enters idle mode.

9.4 Import emails manually
In addition to receiving emails automatically at a user-defined time interval you can also import emails manually:
• Select the respective emails from the list of received emails.

• Click on  in the toolbar.
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or:
• Click Import manually in the Emails menu.
The Email Link checks the monitored inbox and downloads new emails.

Manual import of emails is only possible if automatic receipt is deactivated.

9.5 Delete emails
• To delete emails, select them from the list of received emails. Use the Shift or Ctrl key to select several emails.
• Then click  in the toolbar.
or:
• Click Delete emails in the Emails menu to delete the selected emails.

9.6 Change FIS database
To connect the Email Link with another FIS database click Extras > Change database.
• Select the required database connections from the provided list and click OK.
or:
• Click OK directly to create a new connection. The subsequent procedure is described in "Select database ".

The email link displays the database currently selected in the status bar.

9.7 Change user
You can log in to the Email Link with another user name as follows:

• Click on  in the toolbar.
or:
• Click  Change user in the Extras menu.

Select a log-in name from the list of users created in the user administration , enter the password and click OK.

9.8 Change language
If  you change the language of the Email Link the program must be restarted.  This  is  carried out  automatically  by the
Email Link following confirmation.
You can change the language as follows:
• Click Change language in the Extras menu.
• Select the preferred language for the program and click OK.
• Click Yes to close the program.
The Email Link is started with the new language applied.
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10 Questions and answers
This  chapter  provides  you  with  assistance  when  solving  problems  that  arise  in  conjunction  with  the  device  and
Administrator Software. You will find an up-to-date list with solutions to problems on our Internet page under http://www.
fis-services.de/faq. If your problem is not described here or if the help does not lead to the desired result, please contact
our support (cf. Contact ). Have the following information ready when you are talking to support:
• Serial number
• Firmware version
• Administrator version number
• Operating system used (which service pack?)
• Are you using a multiplexer?
• Communication path (serial, modem, TCP/IP)
A number of frequently occurring problems and possible solutions are described below.

A connection could not be established with the X1

Direct serial connection
• Is the X1 switched on?
• Is the serial cable connected to the X1 and is the COM port selected in the Configuration Manager?
• Is  the  same  baud  rate  selected  in  the  configuration  manager  and  the  X1  device?  You  can  select  this  when

establishing the connection. If you no longer know the baud rate setting for the X1 you can reset it to 9600 baud by
performing  a  total  system reset  (switch  on  X1  with  all  three  buttons  on  the  device  pressed  and  wait  until  "system
reset" appears in the X1 display). Once the connection has been established you can adjust the transfer  speed by
right-clicking the device in the tree and selecting Baud rate.

• Does the PC and the cable used support hardware handshake (RTS/CTS)? If you are using a serial cable with only
three connected lines (earth, RX and TX), the handshake lines are open. Use a cable that also connects the RTS and
CTS lines as a  minimum requirement.  For more information,  refer  to the technical  appendix.  Cables  with  RTS and
CTS jumpers in the plug must not be used. If it is not possible to use RTS and CTS, please contact Support.

Connection via modem
• Are  you  using  the  correct  cable  between  the  X1  and  the  modem?  For  more  information,  refer  to  the  technical

appendix. 
• Has the modem been detected by the X1? Once the X1-device is switched on it searches for a connected modem. If

the No modem found message appears in the DTECT® X1 Display, the modem was not detected. Check whether
the  modem  is  switched  on  and  also  make  sure  that  the  serial  cable  between  the  X1  and  modem  is  connected
correctly. Some modems do not detect the baud rate automatically. The baud rate in this case must be the same as
the X1.

• Is the modem initialization string correct? Select the required X1-device from the tree in the configuration manager
and click the Device settings tab on the right. The AT command set (initialization procedure) may vary depending on
the manufacturer. Refer to the manual supplied with the modem to find out the correct AT commands. 

Connection via GSM modem
• Is GSM modem entered as the communication path? To check this, click the X1-device in the Configuration Manager

tree, select the device settings and make sure the X1-device communicates via GSM modem option is selected.
• Is the correct PIN entered in the X1? The corresponding PIN for the SIM card used must be entered in the device

settings for the X1-device in the Administrator.

Connection using TCP/IP via a COM server
• Is the same baud rate set in the X1 and COM server?
• Has an IP address been entered in the COM server?
• Are  you  using  dynamic  IP  addresses?  Fixed  IP  addresses  are  a  mandatory  requirement  for  the  COM  server  and

Remote Server PC. You should therefore deactivate the dynamic assignment of IP addresses on both sides (DHCP
or Bootp) and set the IP address manually.

• Is  the  port  number  correct?  When  the  connection  is  established,  the  port  number  set  at  the  COM  server  must
correspond to the number in the Administrator.

• Have the serial data format and hardware handshake been configured correctly? The X1-data format is 1-8-1 (1 start
bit, 8 data bits and 1 stop bit). The hardware handshake or RTS/CTS must be activated.

• Has the correct gateway been entered in the COM server? If  the COM server and PC are located in different  sub-
networks,  the  IP  address  of  the  gateway  must  be  entered  in  the  COM  server,  otherwise  it  will  not  be  possible  to
establish a TCP/IP connection.

• Are  you  using  the  correct  network  cable?  You  will  need  a  cross-over  cable  if  you  wish  to  test  the  connection  by
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connecting  a  PC or  laptop  computer  directly  to  the  COM  server  using  a  network  cable.  You  will  require  a  normal
CAT5 network cable if both are connected to a hub or a switch.

All connection paths
• Is the remote server running? When the Remote Server is running the button or menu for establishing the connection

is grayed out and a manual connection with the X1 cannot be established. Switch the Remote Server off to establish
a manual connection.

• Is  the  X1  set  for  remote  operation?  Even  if  you  have  switched  off  the  Remote  Server  the  X1  may  still  attempt  to
establish  a  connection  with  it.  At  this  point  it  is  not  possible  to  establish  a  connection  manually  between  the
Administrator and the X1. Wait for a short time before trying again.

• Are the firmware and administrator versions compatible? The following overview displays all possible combinations:

Administrator version

3.0.x 3.2.x 3.4.x up to and
including 3.4.4

3.4.x from
version 3.4.6

3.6.x, 3.8.x and
4.x

Firmware version
ProCheck

PRCFW
1.1.6.1

Firmware version
DTect X1

3.0.0.6 x - x x x
3.0.0.8 x - x x x
3.0.2.0 x - x x x
3.0.4.2 x - x x x
3.2.0.0 - x x x x
3.2.0.2 - x x x x
3.2.0.6 - x x x x
3.2.0.8 - x x x x
3.2.0.10 - x x x x
3.2.2.0 - x x x x
3.2.2.4 - x x x x
3.4.0.2 - - - x x
3.4.2.0 - - - x x
3.6.0.0 - - - - x

No data is being sent from the X1 to the PC although the Remote Server was started.
• Is  the equipment  communicating properly  in  general?  If  you  cannot  connect  manually  to  the  X1-device the  remote

connection will also not work. Further assistance is provided under "Connection could not be established with the X1
".

• Have you specified a remote socket for the data connection with the X1? Open the overview of remote sockets via
the Remote -> Configuration  menu. A socket must be specified for each connection path between the X1 and the
PC. If this is not the case, add a socket (see "Set up communication with device ". Select the data connection in
this case (serial, modem, TCP/IP, etc.) to be used by the X1 to transfer data.

• Are  the  communication  settings  in  the  X1  correct?  The  correct  telephone  number  of  the  Remote  Server  must  be
specified at the modem. If a COM server is used, the correct IP address and port number of the Remote Server must
be entered in the COM server. 

• Have  the  correct  remote  triggers  been  specified?  The  circumstances  under  which  the  X1  should  establish  a
connection with the Remote Server can be specified in the Remote tab in the monitoring configuration. The settings
under X1 calls when ... are referred to as remote triggers.

• Has  the  maximum  number  of  repeat  attempts  been  reached?  The  number  of  times  an  X1  attempts  to  call  if  a
connection  is  not  working can  be specified  in  the  device  configuration  at  Max.  number  of  retries  in  the  General
settings tab. If this number is reached for a specific remote trigger, this trigger will no longer be able to start a remote
connection  build-up  process.  If  another  trigger  initiates  a  connection  build-up  process  which  is  successful  or  a
manual connection with the X1 is established, the repetition counters are reset.

• Is the X1-device included in the active database? The Remote Server can only accept calls from devices that appear
in the tree, in the configuration manager. If your X1 is not in the tree insert it using the configuration manager (see "
Register a new device ").

A connected sensor is not working
• Are the sensor and cable in working order? If you connected active sensors (ICP) via a multiplexer, the LEDs for all

channels to which sensors are connected should light up green (or orange). If the LED lights up red, the connecting
cable or sensor is defective. 

• Is  the  earth  and  shield  correctly  connected?  The  cable  contains  one  or  two  signal  lines  and  one  or  two  shields,
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depending on the sensor used. Care must be taken to ensure that ground loops are avoided. If a shield is connected
to the sensor casing it must not be connected to the X1 input. 

No measuring data is displayed although the equipment is communicating properly
• Is  the  validation  being  complied  with?  If  the  validation  is  outside  the  specified  range  during  measurement,  no

measuring  data  will  be  stored  and  measurements  will  be  discarded.  It  will  not  be  possible  to  read  out  data  as  no
measuring data will be available for this monitoring configuration and therefore no data will be displayed.

• Did  overloading  occur  during  the  measurement?  If  Overload  is  displayed  by  the  DTECT®  X1  during  the
measurement, the measurement was overranged and will be discarded. If  this condition is permanent, the amplifier
setting must be modified under  General  information  in  the  monitoring  configuration.  If  this  is  set  to  Automatic,  it
may be possible to eliminate the overloading by adjusting the settings manually. If overloading occurs when a manual
amplifier setting is used, the next lower setting should be used.

Database
• The license for the database supplied limits the size of the database to 2 GB for legal reasons. If  you require more

space you will have to obtain a corresponding Microsoft SQL Server license.
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Appendix

11 Appendix

11.1 General information on vibration monitoring
11.1.1 Introduction
Condition-based  maintenance  has  proven  itself  to  be  particularly  advantageous  for  production  plants  where  an
unforeseeable  failure  leads  to  enormous  costs.  Consequential  damages,  system  downtimes  and  the  costs  of
maintenance can thus be reduced to a minimum. However, a prompt detection of machine damages is a pre-requisite in
this case, in other words at a time when the machine is still  operative and will remain so for some time to come. This
then  allows  repair  work  to  be  planned  and  performed  in  the  scheduled  downtimes.  This  goal  can  only  be  achieved
through a  reliable  determination  of  the  machine  status.  The  monitoring  and  investigation  of  machine  vibrations  is  an
excellent method.
The operation of  machines always entails  mechanical  vibrations,  caused  for  example  by  component  imperfections  or
the production process.  These machine vibrations spread from their  origin via  neighboring machine parts.  Apart  from
these  solid  propagation  media,  the  vibrations  are  also  transferred  to  the  ambient  air  at  the  interface  machine-air.  A
differentiation  is  thus  made  between  structure-borne  and  air-borne  noise  depending  on  the  vibrating  medium.  An
investigation  of  structure-borne  noise  is  more  suitable  than  that  of  air-borne  noise  for  machine  monitoring  since  the
influence  of  external  interfering  variables  such  as  ambient  noise  is  lower.  Displacement,  velocity  or  acceleration  are
used as measuring parameters.
Structure-borne  noise  is  recorded  with  a  vibration  sensor,  generally  an  acceleration  sensor,  on  the  surface  of  the
machine.  The sensor  converts the mechanical  vibrations into  an electrical  signal  which  is  then  amplified,  filtered  and
forwarded to an evaluation unit, e.g. a vibration monitor, where either the broad band vibration level is monitored (e.g.
RMS of the vibration velocity according to VDI2056) or where selected frequencies of the vibration signal are monitored
for characteristic features of machine damage.
Reliable monitoring and diagnosis is only possible through suitable signal processing. According to VDI 3841, machine
vibrations should be judged according to their absolute size and appearance.

What are required here are 
• dimension figures and
• patterns of known vibration events.
The dimension figures are determinations of the vibration path, velocity or acceleration. These enable a statement on
the running quality of a machine and serve as limits for alarming or shutdown. 
An evaluation of the vibrations according to their  appearance is largely independent of the absolute vibration level.  In
other  words:  irregularities  are  still  taken  into  account  even  if  the  vibration  level  is  low  and  the  limits  for  an  alarm  or
shutdown have not yet been reached.

The various evaluation methods can be split into two groups:
• analysis methods
• methods to determine characteristic parameters.
A number of characteristic values and parameters can be used for  vibration monitoring.  Some of  these characteristic
values  will  be  presented  in  more  detail  in  section  0.  However,  we  shall  first  of  all  turn  our  attention  to  the  analytical
methods of frequency analysis and demodulation analysis.

11.1.2 Frequency analysis
Monitoring  of  the  overall  vibration  levels  is  often  inadequate  for  an  early  detection  of  damage.  Rather,  the  overlying
vibration components have to be separated and individually  investigated  or  monitored.  The vibration  signal  is  hereby
split  into  its  frequency  components  by  a  Fourier  transformation.  In  certain  cases  machine  errors  can  be  reliably
identified through a classification of characteristic frequency shares. For example, a residual unbalance always causes
a higher amplitude at the rotary frequency. The higher the amplitude, the greater the residual unbalance. Fig. 1 shows
the frequency spectrum of an intact machine with a small residual unbalance. 
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Fig. 1 Frequency spectrum of a machine with a low residual unbalance (rotary frequency fn=25 Hz)

The  amplitude  of  the  rotary  frequency  at  25  Hz  is  small.  Fig.  2  shows  the  frequency  spectrum  of  a  machine  with  a
greater unbalance. The higher amplitude at the rotary frequency can be clearly seen (25 Hz).
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Fig. 2 Frequency spectrum of a machine with a great residual unbalance (rotary frequency fn=25 Hz)

11.1.3 Demodulation analysis
However, the majority of damages or faults cannot be detected as easily as unbalances since a damage is normally not
indicated by simply one frequency. It usually leads to a frequency pattern consisting of various frequency shares whose
intensities  can  fluctuate.  A  reliable  detection  and  classification  is  then  difficult.  In  the  following  we  will  pay  particular
attention to faults or damage which are accompanied by impact pulses during operation.
A number of machine damage leads to impacts which cause the machine structure or other neighboring machine parts
to vibrate. These impact-like excitations can be caused, for example, through cavitation or a rotor which knocks against
a machine housing. These impacts also occur in roller bearing damage where either the roller rolls over a damage on
the inner or outer race or where the roller itself is damaged. Impact-like excitations can also occur in intact machines,
e.g. teeth meshing in gears.
These impacts excite a number of machine resonances, the natural vibrations. This can be compared to a tuning fork
when struck, which then vibrates at its own natural frequency. 
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Fig. 3 Excitation of a machine resonance through a periodic sequence of impacts

The machine resonances diminish exponentially. With a periodic excitation there is a basic temporal course as shown in
Fig. 3, whereby the excitation of only one resonant frequency is simulated for simplicity sake.
In a number of cases the impact-like excitations are also of a periodic nature in reality, i.e. the impacts are repeated at
equal  intervals  in  time,  e.g.  in  roller  bearing  damage  or  in  gears  (assuming  a  constant  speed).  The  resulting  impact
sequence frequency is characteristic for the corresponding machine part and/or machine damage. For example, if the
outer race of a roller bearing is damaged, the impact sequence frequency is identical to that of the ball pass frequency
of outer race.
The frequency spectrum of this type of vibration signal consists of a number of frequencies, where all frequencies are
multiples of the impact sequence frequency. The highest amplitudes appear in the range of the resonant frequency or
resonant frequencies. Fig. 4 shows the corresponding frequency spectrum.
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Fig. 4 Frequency spectrum with excitation through a periodic impact sequence 

Periodic  impact  pulses  can  in  principle  be  identified  by  monitoring  the  amplitude  of  the  impact  pulse  sequence
frequency for limit transgressions. However, the amplitude of the impact pulse sequence frequency is usually very low
since it is not within the range of the resonance step-ups. Moreover, the lower frequency range (up to 1 kHz), in which
the impact pulse sequence frequencies usually lie, is disturbed by various machine noises. This makes it difficult, if not
impossible to reliably detect impact pulse sequences. Low-intensity impact pulses such as frequently occur at the start
of  a damage are almost impossible to detect by this  method.  Fig.  5  shows the problem.  The amplitude of  the impact
pulse sequence frequency is lost completely in the noise level.
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Fig. 5 Frequency spectrum with excitation through a periodic impact sequence taking into account the real noise level 

Fig.  6  and 7  show real  frequency spectra  for  two  identical  roller  bearings  where  one  has  serious  and  the  other  only
minor damage to the outer race. In both cases the impact pulse sequence frequency, i.e. the ball pass frequency of the
outer  race  fA,  is  around 105 Hz.  It  can  be  seen  as  base  frequency  in  the  seriously  damaged  bearing,  but  not  in  the
slightly damaged bearing (note the different scales for the signal amplitudes of both spectra!).
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Fig. 6 Frequency spectrum of a bearing with serious outer race damage 
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Fig. 7 Frequency spectrum of a bearing with minor outer race damage 

The impact  pulse sequence is  thus mainly  identified by  the  higher  multiples  of  the  impact  pulse  sequence frequency
which lie in the machine resonance range, in this case between 1 kHz and 1.5 kHz. The demodulation analysis makes
use of this fact.
Impact  pulse  sequences  in  a  vibration  signal  can  be  detected  and  investigated  very  precisely  by  means  of  an
demodulation  analysis.  The  formation  of  an  signal  demodulation  has  been  derived  from radio  technology  where  it  is
used to demodulate amplitude-modulated signals (Note). Since the periodic impact excitation of machine resonances is
very similar to an amplitude modulation, there follows a brief description of the principle of amplitude modulation:
An amplitude-modulated signal consists of a high-frequency carrier signal and a low-frequency wanted signal, whereby
the amplitude of the carrier signal varies as a function of the wanted signal. The wanted signal can thus be transferred
together  with  the  high-frequency  carrier  signal.  The  wanted  signal  is  then  separated  from  the  carrier  signal  by  the
receiver by means of enveloping. This procedure is called demodulation.
In the case of machine resonances excited by periodic impact sequences, the machine resonances can be seen as the
carrier  signal  and  the  low-pass  filtered  impact  pulse  sequences  as  the  low-frequency  modulation  signal.  Thus,
demodulation separates the impact pulse from the resonant frequencies.
Enveloping can be carried out by various methods, e.g. the use of the Hilbert transformation or through various types of
rectification. The most common method of enveloping is shown in Fig. 8. 

 

F{x(t)}Ivibration
signal

Ihigh-pass filter Irectification Ilow-pass filter Ifourier 
transformation

Ienvelope
frequency spectrum

Fig. 8 Principle of demodulation analysis 

The high-pass filter  before rectification,  sometimes also designed as a  band pass filter,  hereby ensures that  only  the
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interesting carrier frequencies are demodulation. Lower-frequency shares of the original  signal which would otherwise
also be rectified and would pass through the subsequent low-pass filter unhindered can thus be effectively suppressed.
Rectification  separates  the  modulation  signal  from  the  carrier  signal.  The  subsequent  low-pass  filter  suppresses  the
signal share of the high-frequency carrier signal. The remaining signal then only consists of the modulation signal with a
synchronous share. Fig. 9, 10 and 11 demonstrate this process on the basis of the demodulation of a high-frequency
sinusoidal vibration which has been amplitude modulated with a low-frequency sinusoidal vibration.
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Fig. 9 Amplitude-modulated sinusoidal vibration 
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Fig. 10 Rectified, amplitude-modulated sinusoidal vibration
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Fig. 11 Low-pass filtered, rectified amplitude-modulated sinusoidal vibration

After  low-pass  filtering  only  the  modulation  signal  is  present,  namely  the  low-frequency  sinusoidal  vibration  which  is
displaced  by  a  synchronous  share  because  of  rectification.  An  impact-like  excited  machine  resonance  can  also  be
demodulated in a similar manner. This is shown in the Fig. 12, 13 and 14.
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Fig. 12 Impact-like excited machine resonance
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Fig. 13 Rectified, impact-like excited machine resonance
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Fig. 14 Low-pass filtered, rectified impact-like excited machine resonance

The  frequency  spectrum  of  the  demodulation  signal  is  generally  investigated  using  demodulation  analysis.  The
frequency spectrum of the low-pass filtered, rectified amplitude-modulated sinusoidal vibration in Fig. 11 is trivial since
this  is  only  a  sinusoidal  vibration.  If  the  synchronous  share  is  suppressed  this  leaves  a  frequency  spectrum  which
shows only one higher amplitude at the frequency of the low-frequency sinusoidal vibration, see Fig. 15.
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Fig. 15 Frequency spectrum of demodulation signal from Fig. 11 (synchronous share suppressed)

The demodulation  signal  of  the  periodic,  impact-like  excited  machine  resonance  in  Fig.  14  on  the  other  hand  shows
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higher amplitudes at the impact pulse sequence frequency and its multiples, see Fig. 16. The intensity of the amplitudes
hereby diminishes with increasing multiples. 
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Fig. 16 Frequency spectrum of the demodulation signal from Fig. 14 (synchronous share suppressed)

The  appearance  of  multiples  is  typical  for  impact  pulses.  The  intensity  can  fluctuate  -  nor  must  the  impact  pulse
sequence frequency always have the same amplitude - but there are always a number of multiples. If the intensity of the
impact  pulses  fluctuates  periodically,  further  frequencies  occur  within  the  demodulation  spectrum,  namely  the  base
frequency of the intensity fluctuation and side bands around the impact pulse sequence frequency and its multiples. A
knowledge of the frequency, intensity and characteristics of an impact pulse sequence enable the detection, localisation
and estimation of the extent of machine damage. Enveloping is predestined to extract this information from the vibration
signal. 

Enveloping  has  proven  itself  for  the  early  detection  of  roller  bearing  damage  in  various  applications.  If  a  damage  is
rolled over on the running surface or body of a roller bearing at a constant speed, this leads to a periodic sequence of
impact pulses which excite resonances of the bearing or neighboring machine parts. Fig. 17 shows the typical vibration
signal for a bearing with a seriously damaged outer race (strong local pitting on the running surface). The corresponding
frequency spectrum can be seen in Fig. 6, Fig. 18 and Fig. 19 show the demodulation curves derived from this and the
demodulation spectrum. The impact pulse sequence frequency at 105 Hz and its multiples can be clearly seen. 

Ihigh-pass filter

Itime t/ms

si
gn

al
 a

m
pl

it u
de

0 80

0

1

-1

2

-2

40

Fig. 17 Vibration signal for a roller bearing with strong pitting on the outer race surface 
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Fig. 18 Demodulation of the vibration signal from Fig. 17 Roller bearing with serious pitting damage on the outer race surface
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Fig. 19 Frequency spectrum of the demodulation signal from Fig. 18 Roller bearing with serious pitting damage on the outer race

surface

The superiority of enveloping compared to investigations in the conventional frequency spectrum is also demonstrated
in  Fig.  20,  Fig.  21  and  Fig.  22.  Fig.  20  shows  the  vibration  signal  of  the  bearing  with  a  slightly  damaged  outer  race
(minor  pitting  on  the  outer  race  surface).  The  impact  pulse  sequence  frequency  cannot  be  detected  in  the
corresponding  frequency  spectrum,  Fig.  7,  so  that  damage  detection  proves  difficult  on  the  basis  of  a  frequency
analysis.  On  the  other  hand,  the  impact  pulse  sequence  frequency  and  its  multiples  can  be  clearly  seen  in  the
demodulation spectrum, whereby the amplitude is much lower than with a seriously damaged bearing (note the different
scales). The signal-to-noise ratio is also lower.

Ihigh-pass filter

Itime t/ms

si
gn

al
 a

m
p l

itu
de

0 8040

0

0,02

-0,02

0,04

-0,04

Fig. 20 Vibration signal for a roller bearing with minor pitting damage on the outer race surface 
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Fig. 21 Demodulation of the vibration signal in Fig. 20 Roller bearing with minor pitting damage on the outer race surface
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Fig. 22 Frequency spectrum of the demodulation signal from Fig. 20 Roller bearing with minor pitting damage on the outer race surface

Enveloping  can  be used  to  diagnose  even  very  slowly  rotating  roller  bearings,  provided  impact-like  excitation  occurs
when the bearing rolls over the damage. This is the case, for example, in large roller bearings. Damage here can even
be detected at speed of 1 rpm /2/. 

11.1.4 Vibration characteristic values
A number of characteristic values are used in vibration monitoring. Simple characteristic values such as the arithmetical
mean value, the peak-to-peak value though also the peak value of a signal are shown in Fig. 23. 
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Fig. 23 Simple characteristic values for a vibration signal 

11.1.4.1 Arithmetic mean value
The arithmetical  mean value is  not  normally  used to monitor  the  speed or  acceleration  signal  since  it  results  in  0  on
account of the symmetry to the time axis. 

11.1.4.2 Peak values (peak, peak to peak)
The  peak  to  peak  or  peak  values  are  monitored  as  characteristic  values  if  a  fast  reaction  is  needed  on  a  machine
following a change in vibration, e.g. emergency shutdown if a break is detected.

11.1.4.3 Root mean square (RMS)
The RMS (root mean square) is also called the effective value. It is often used to assess the vibration intensity. The
RMS-value can be determined in both the time and frequency range. It is determined from the time signal as follows:

 ,
where x(t) are the amplitudes of the A/D converted time signal. N is the number of values used to determine the mean.
The RMS-value can be calculated from the one-sided frequency spectrum (also called autocorrelation spectrum), e.g.
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where X(0) is the synchronous share, X(f) the amplitudes in the frequency spectrum, T the FFT-window size and fsample
the sample frequency. If the same vibration signal is taken as a basis the results are almost identical for both types of
calculation.  The  RMS-value  of  the  vibration  velocity  is  generally  expressed  in  the  unit  [mm/s],  the  RMS-value  of  the
vibration acceleration in [g].

11.1.4.4 Broad band RMS value
A  number  of  standards  and  guidelines  quote  limits  for  the  broad  band  RMS-value  of  the  vibration  velocity  in  the
frequency range between 10 Hz and 1000 Hz, e.g.  VDI  2056 or  DIN ISO 10816.  This  effective  value  of  the  vibration
velocity is a measure of the energy content of the vibration.
In  a  broad  band  RMS-value  all  vibration  shares  are  added together,  for  example  the  high  vibration  amplitudes  of  an
unbalance  just  as  well  as  the  low  vibration  level  of  a  pending  roller  bearing  damage.  This  means  that  only  strong
deviations  to  the  vibration  shares  can  be  detected  by  monitoring  a  broad  band  RMS-value.  Changes  to  individual
vibration shares may be overlooked by broad band monitoring. An early and reliable detection of damages, e.g. roller
bearing faults, is then impossible.

11.1.4.5 Selective RMS value
The monitoring of individual frequency bands is thus sensible for an early detection of damage. The selective
RMS-value can be used as a characteristic value for these frequency bands. This can be formed by selecting the
desired frequency band with a suitable band pass filter before RMS calculation. However, a better and more exact
calculation is possible by forming the selected RMS in the frequency range, whereby only the amplitudes within the
narrow band frequency range are taken into account during summation:

where fu and fo are the lower and upper limit for the narrow band frequency range used for RMS formation. This means
that  selective  RMS-values  can  be  calculated  which  take  into  account  the  amplitudes  from a  number  of  narrow  band
frequency ranges.
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Contact

12 Contact
FAG Industrial Services GmbH
Kaiserstraße 100
D-52134 Herzogenrath
Deutschland / Germany
Tel.: +49 (0) 2407 9149-0
Fax: +49 (0) 2407 9149-59

Internet: www.fis-services.de
Further information: info@fis-services.de
Sales: sales@fis-services.de
Technical support: support@fis-services.de or Tel. +49 (0) 2407 9149-99
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ProCheck

1 ProCheck

1.1 General
1.1.1 About this manual
This  manual  describes  the  installation  and  use  of  the  FAG  ProCheck  Hardware  and  contains  important  information
about the proper and safe use. Please read these instructions carefully  prior  to the start-up and keep them in a  safe
place.
Ensure that 
• these instructions are available to all the users,
• these instructions are included when the product is transferred to other users,
• any additions and changes provided by the manufacturer  are always included. 

Additional information
To operate a ProCheck system, the included administrator software is required in addition to the hardware described in
this manual. It is described in the "Administrator software" manual.

Definitions
• Product: The ProCheck hardware described in this manual.
• User: Person or organization with the ability to start up and use the product.
• Specialist: Person who is capable of recognizing risks and preventing potential hazards caused by the operation or

maintenance of the product based on their relevant training and experience.
• Dangerous voltage: AC voltage > 42,4 V peak value, DC voltage > 60 V

Symbols used

This symbol indicates
• helpful additional information and
• device settings or application tips that help you perform tasks more efficiently.

Cross-reference  symbol :  This  symbol  indicates  a  page  in  the  manual  with  more  detailed  information.  If  you  are
reading the manual on screen in PDF format, you can jump to this page by clicking the word to the left  of  the cross-
reference symbol.

8
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1.2 Product description
1.2.1 About FAG ProCheck

FAG  ProCheck  is  a  modular  online  system  designed  for  the  continuous  status  and  process  monitoring,  specially
developed  for  use  in  oscillation  monitoring  and  quality  assurance.  FAG  ProCheck  systems  can  register,  record  and
analyze  measured  values  on  up  to  16  channels  via  connected  sensors.  After  the  analysis,  the  system  can  activate
outputs depending on user-defined alarm limits, e. g. for the automatic shut down of a machine.
For  the  integration  into  a  superordinate  system,  various  inputs  and  outputs  are  available.  They  are  used  to  record
additional  signals  and  trigger  or  validate  measurements.  As  a  result,  these  signals  can  be  used  as  management
parameters for a dependent signal analysis, e. g. to trigger measurement tasks controlled by time or event.
The  ProCheck  system  is  available  is  various  pre-configured  configuration  levels  covering  a  number  of  applications.
Moreover, the system is easily expandable and customizable to individual needs. Any number of ProCheck systems can
be  combined  in  a  single  network.  They  are  administrated  centrally  on  a  PC  with  FAG  Administrator  software,
irrespective of the number of ProCheck systems.

1.2.2 Safety information
The ProCheck hardware is manufactured in accordance with the approved standards and guidelines (see Declaration of
conformity) and is safe for operation. Nevertheless, the device may pose certain unpreventable residual risks to users
and third  parties  or  objects.  Therefore,  it  is  essential  that  all  safety  information  contained  in  this  manual  is  complied
with. Non-compliance can endanger the health and life of persons or cause material damage.
This manual distinguishes between
• general security information, which applies to the complete manual and is described in this chapter
and
• special  security  information,  which  can  be  found  at  the  beginning  of  the  corresponding  chapter  or  next  to  the

individual steps.

General safety information
FAG  ProCheck  is  designed  to  be  integrated  in  a  plant  as  system  for  analyzing  and  monitoring  oscillations.  The
installation into the plant, the connection of the ProCheck system to the components of the plant and the operation of
the ProCheck system within the plant must only be performed with the observation of the specifications contained in this
manual (see Technical data "). The plant operator is responsible for the proper installation and the safe operation of
the complete plant.
Depending on the model, it is possible to turn on and off or supply plant components with power/voltage via ProCheck
output modules in addition to the registration of measured values. For this purpose, the limits of use of the connected

11
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ProCheck

plant  components  need  to  be  taken  into  account  in  addition  to  the  ProCheck  specifications.  This  is  the  sole
responsibility of the plant operator.

Operating staff
ProCheck systems must only be installed,  operated  and maintained  by  authorized electrotechnicians  who have been
trained in accordance with the relevant provisions.

Used hazard symbols
Safety and hazard information is characterized by standardized, specific hazard symbols. If no specific symbol applies,
a general hazard symbol is used instead.

General hazard symbol

DANGER Type and source of the danger are described here

Measures to prevent the danger are explained here.

Specific hazard symbols

DANGER ELECTRICAL SHOCK HAZARD
This symbol represents the electrical shock hazard which can lead to personal injury including
death or material damage.

1.2.3 Intended use
ProCheck systems are exclusively intended for:
• the registration and analysis of oscillation measurement signals,
• the evaluation of the signals received by the input modules,
• the emission of current / voltage signals via output modules.
ProCheck systems must only be operated within  the limits  specified in the Technical  specifications .  To the extent
provided, the limits of use of the individual components must always be taken into consideration too.
Measured  value  analyses  and  changes  of  the  settings  may  only  be  conducted  with  the  supplied  FAG  administrator
software, or, to the extent possible, on the device itself.
Any other use exceeding the above is deemed unintended and the user will bear the full risk associated with it. The user
is responsible for the intended use. This includes the compliance with these instructions.

1.2.4 Modifications by the user
The design of FAG ProCheck is modular. It can be expanded or reconfigured any time, by adding or removing modules.
However,  the  reconfiguration  of  hardware  components  generally  requires  the  firmware  to  be  adjusted.  Moreover,  the
new measuring data is usually no longer compatible with the previous measurements of the reconfiguration. If you wish
to modify the hardware configuration,  please contact  our Support  (see "Manufacturer  /  Support ")  for  individual
and comprehensive advice.

Approved modifications
The user can modify the system as follows:
• Installation  and  connection  of  the  power  supply  in  accordance  with  the  specifications  contained  in  the  technical

specifications (see "Technical data ").
• Change of settings on the device or via administrator software,
• ProCheck systems with supply board: Connection of input and output  signals in accordance with the specifications

contained in the Technical specifications  on the supply board,
• ProCheck systems without supply board: Connection of input and output signals in accordance with the specifications

contained in the Technical specifications  on the input and output modules,
The  user  is  responsible  for  any  modifications  exceeding  the  scope  mentioned  above.  If  you  determine  that  the
ProCheck controller or a module is defective, please contact our Support .

11
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1.2.5 Manufacturer / support

Manufacturer
FAG Industrial Services GmbH
Kaiserstraße 100
52134 Herzogenrath
Phone: +49 (0) 2407 9149 0
Fax: +49 (0) 2407 9149 59
E-mail: info@fis-services.de 
Internet: www.fis-services.de

Support
Hotline: +49 (0) 2407 9149 99
E-mail: support@fis-services.de

1.3 Layout and function
1.3.1 System description

Design of the ProCheck system
The  ProCheck  system  consists  of  the  components  controller,  the  backplane  with  FPGA  and  input  /  output  modules
which can be used in variable quantities and composition, as well as the supply board. It is supplied pre-configured in a
chassis intended for industrial use. You only need to add the power supply.
In addition to the pre-configured standard models (see "Models ") additional variants can be designed, depending on
the individual needs.

ProCheck controller

The ProCheck controller is the central control and processing unit of the ProCheck system. It consists of
• the processor,
• main memory (64 MB DRAM),
• memory (512 MB flash disk),
• a serial port (RS--232),
• a network interface (Ethernet 10/100 MBit).

A real-time operating system and the ProCheck system software are running on the controller. Moreover, the controller

10
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ProCheck

provides the power supply of the remaining components, unless they are modules with an external supply (e. g. analog
output modules).

Supply board
The supply board brings all inputs and outputs of the modules together and provides them from a uniform connecting
block. This allows the simple wiring of the complete system.
In  addition,  the  supply  board  contains  the  required  Multiplexer  for  configuration  with  16  IEPE  channels.  The  picture
below illustrates the supply board located underneath the controller and the modules.

Input and output modules

The input and output modules are used to connect sensors and provide analog and digital outputs used to integrate the
ProCheck system into superordinate systems. The following module types are available:
• NI 9239: Analog sensor input module with 4 channels (IEPE sensors, 24 bit A/D converter)
• NI 9201: Analog input module with 8 channels (12 bit)
• NI 9472: Digital switch output module with 8 channels
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• NI 9481: Relay output module with 4 channels (SPST relay)
• NI 9265: Analog sensor output module with 4 channels (0-20 mA, 16 bit A/D converter)

In the pre-configured Models , the modules are connected to the supply board internally, i. e.
all inputs and outputs are directly wired on the supply board.

Please refer to the chapter Technical data  for more information about the modules.

1.3.2 Models
PRO-CHECK-

8CH
PRO-CHECK-

8CHEXP
PRO-CHECK-

12CH
PRO-CHECK-

WIND
PRO-CHECK-

16CH
IEPE channels 81) 81) 121) 161)2) 161)2)

Analog inputs 8 8 8 8 8

Analog current
outputs

8 4 8 - -

Digital outputs 16 - 16 8 16

Relay outputs - 4 - - -

1) Measuring range: ± 5 V
2) Multiplexer

1.3.3 Signal processing
ProCheck systems are equipped with  up to  8,  12 or  (with  Multiplexer)  16 sensor  channels.  The sensor  channels  are
lead to two signal channels which are analyzed simultaneously and can record either a raw time or an envelope signal.
Both signal channels can be allocated to one or two sensor channels. This allows you to read out two different sensor
channels either as raw time or  envelope signal  or  to record both raw time and envelope signals simultaneously  on a
single sensor channel. Data recorded on the signal channels is forwarded to a filter stage.

Diagram of the ProCheck signal processing

Monitoring types
ProCheck offers the following monitoring types with the corresponding parameters:
• Broadband parameter monitoring in the target range
ο RMS
ο Crest factor
ο Peak

10
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ο Peak-to-Peak
ο Offset

• Frequency-selective monitoring
ο ISO 10816
ο RMS broadband or selective
ο LDZ broadband or selective

Auxiliary channels
ProCheck is equipped with 8 analog auxiliary channels used to record additional process or frequency factors (such as
e.  g.  rotational  speed,  torque,  temperature,  pressure,  etc.).  They  can  be  used  to  trigger  the  actual  oscillation
measurement, to record relevant additional information for the oscillation analysis or for the validation.
• Trigger:  The  oscillation  monitoring  starts  independently  of  certain  predefined  operating  conditions.  To  trigger  it,  a

"quasi digital" signal is required, equipped with clearly distinguishable signal levels (e. g. a tacho signal) connected to
an analog input. If the signal exceeds a definable triggering level, the trigger is activated and starts the measurement.
If  the  trigger  is  not  activated  within  a  certain  timeout  period,  the  measurement  will  be  rejected  and  the  next  one
started. If the signal level drops by a definable hysteresis value, the trigger will be reset and can be re-activated the
next time the trigger level is exceeded.

• Validation:  An  additional  signal  is  recorded  and evaluated during the  registration  of  the  measured  value,  which  is
used as validation factor.  If  the validation conditions are not  met,  the  measurement  will  be  rejected.  No  evaluation
and  no  alarm  will  take  place.  For  example,  if  monitoring  of  a  machine  is  only  meaningful  for  rotational  speeds
between 400 and 600 rpm, the corresponding settings can be managed via validation conditions.

• Speed-dependent settings: Alarm levels or frequency bands are defined in accordance with the operating factor - e.
g.  the  rotational  speed  -  measured  on  an  auxiliary  channel.  If  the  operating  factor  changes,  the  alarm  limits  and
frequency bands for the oscillation measurement will be based upon the speed.

The auxiliary channels are galvanically isolated from the other signal modules.

1.3.4 Configurations
Any parameters concerning the ProCheck device, the connected sensors and the measurements to be performed will
be stored in configurations. They are divided into device and monitoring configurations.

Device configurations
The  device  configuration  includes  any  settings  concerning  the  ProCheck  device  as  a  whole,  including  e.  g.
communication settings, sensor sensitivity or password to limit  access to the hardware. Several device configurations
can be created for each ProCheck device; but only one of them can be active. A device configuration consists of any
number of monitoring configurations.

Monitoring configurations
Any  settings  which  are  relevant  to  a  certain  monitoring  mode  are  set  in  the  monitoring  configuration,  including  the
configuration  of  signal  registrations  (input  channel,  filter,  signal  type,  signal  length,  etc.),  password  calculation  and
storage,  alarms  etc.  If  several  monitoring  configurations  are  stored  in  the  active  device  configuration  of  a  ProCheck
device, they are processed in a cyclical sequence.

Additional information
Configurations are created, managed and transferred to ProCheck devices in the FAG administrator software. Detailed
information about handling configurations can be found in the "FAG administrator software" manual.

1.3.5 Technical data
Oscillation inputs
Sensor channels 8 channels, 12 channels, 16 channels with Multiplexer
Parallel measurement Systems with Multiplexer: 2 channels (raw time signal and envelope); Systems without Multiplexer: up to 4 channels

(raw time signal or envelope) 
Sensors IEPE acceleration sensors
Measuring range 9233: ± 5 V; 9239 ICP and DC signal: up to ± 10 V
Sensor supply 2/4 mA (direct/Multiplexer) with 24 V

Analog measurements
Measuring functions Time signal, spectrum, envelope, oscillation acceleration (RMS), velocity (peak, RMS), displacement (RMS)
Parameters within the time range RMS, peak, peak to peak, crest factor, offset
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Analog measurements
Parameters within the frequency range ISO 10816, LDZ (broad band/selective), RMS (broad band/selective)

Signal processing
Lines max. 25 600
Low-pass cut-off frequencies 5, 10, 20, 50, 100, 200, 500 Hz / 1, 2, 5, 10, 20 kHz
Sampling rate 50 kHz
Dynamics / resolution 120 dB / 24 bit
FFT averaging RMS, peak hold
High-pass frequencies 250, 750, 2 000 Hz

Inputs (optionally analog or digital)
Input range ± 10 V
Resolution 12 bit
Quantity max. 8
Sampling rate analog 50 Hz, digital 50 kHz
Outputs
Relay outputs max. 8, drain/source, 60 V DC/ 250 V AC, 750 mA
Switch outputs max. 16, 6-30 V, source,100 μs, 750 mA (24 V)
Current outputs max. 8, 16 bit, 0-20 or 4-20 mA

Memory
Main memory 64 MB
Memory 512 MB (flash disk)

Ports
RS-232 (max. data rate 115 kBit/s)
Ethernet 10/100 MBit/s (IEEE 802.3)

ATEX-approved
EEx nC IIC T4, VL class I, division 2 (for National Instruments ® Hardware) only

Other
Dimensions including chassis 400x300x190 (W x H x D)
Weight 7.5 kg
Class of protection IP65 (in the chassis), IP 40 (for National Instruments ® hardware) only
Temperature range -40 °C to +70 °C (for National Instruments ® hardware) only
Power supply 9 to 36 V, 17 W (for National Instruments ® hardware) only
Power requirement 18 to 30 V, 48 W (in the chassis)

115 to 230 V, max. 50 W (with power supply)
Software FIS Administrator (updates available in the internet)

Runs on Windows 2000 and XP
Available in: German, English

Subject to technical modifications.

1.4 Preparing ProCheck for use
This chapter contains the description on how to
• install the power supply for the ProCheck system (if not included),
• configure and use the supply board,
• wire inputs and outputs directly, if your ProCheck system is not equipped with a supply board.

For your safety

DANGER The contact with dangerous voltages can be life-threatening.

• ProCheck may only be prepared for use by persons with proven qualifications in accordance
with the relevant rules and regulations.

• Please ensure that all components are voltage-free while the work is performed.
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1.4.1 Installing the power supply

DANGER Damage of the ProCheck hardware caused by inappropriate power supply!
• Exclusively use a power supply that corresponds to the specifications in the Technical data

and the applicable legal provisions for this type of components.
• Please observe the notes in the user manual of the power supply.
• Ensure  the  correct  polarity  when  connecting  the  device.  Incorrect  polarity  may  damage  the

ProCheck hardware.

The  power  supply  for  the  ProCheck  system  is  mounted  on  the  right  side  next  to  the  input  /  output  modules  on  the
provided top hat rail and connected to the input terminals of the ProCheck controller.
• Place the power supply on the top hat rail and screw it on tightly.
• Connect the positive pole of the voltage source to terminal  V1 on the ProCheck controller and the negative pole to

terminal C.

1.4.2 Supply board
The supply  board brings all  inputs and outputs of  the ProCheck modules together  and provides them from a uniform
terminal block. This allows the simple wiring of the complete system. In addition, the supply board contains the required
Multiplexer for configuration with 16 IEPE channels.

The supply board consists of
• a  system  board,  containing  the  wiring  with  the  ProCheck  modules,  LED  displays,  DIP  switch  and  jumper  for  the

configuration as well as the connection with the Multiplexer for models with 16 channels,
• a  terminal  block  with  three  rows,  providing  the  sensor  inputs  as  well  as  the  digital  and  analog  input  and  output

channels of the ProCheck modules.

Please note that the number of inputs and outputs on the supply board depends on the model
(see "Models ") of your ProCheck device.

Safety information
Please heed the following advice for your own safety and to prevent damages to the ProCheck hardware.

11
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CAUTION Damages to the electronic components as a result of improper handling!
• Never touch the board and the components on it.
• Exclusively use the supplied special screw driver to attach cables to the terminal block and to

unscrew cables.

1.4.2.1 Main connections

Terminal block J3, consisting of J3A, J3B and J3C

Connection of cables and bridges to the terminal block
• Any cables and bridges connected to the terminal block should be equipped with end splices.
• Sensors should be connected to the inputs by means of protected cables.
• To insert cables in the terminal block and to unscrew them, you must exclusively use the supplied angled flat-blade

screw driver.

• The conductor cross section of cables and bridges must not exceed 1.5 mm2.

Connecting cables
• Push this screw driver into the upper slit of the respective terminal and push down the spring located in it.
• Keep the spring depressed and insert the cable to the stop or pull it out of the terminal block.
• Remove the screw driver from the slit in the terminal block.
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Bridges
Bridges are attached on the terminal block the same way as cables. 

Power supply

DANGER The contact with dangerous voltages can be life-threatening.

• The  power  supply  may  only  be  connected  by  persons  with  proven  qualifications  in
accordance with the relevant rules and regulations.

• The power supply must correspond to the specifications listed in the Technical data .
• Please ensure that all components are voltage-free when you connect the power supply.

• Connect the positive pole of the voltage source to terminal  Vin (J3-A52, J3-B52 or J3-C52on the supply board and
the negative pole to the GND terminal (J3-A51, J3-B51 or J3-C51).

Connecting the power supply

• The input  of  the  power  supply  is  equipped with  reverse  battery  protection.  If  the  polarity  is
incorrect, the supply board will not work.

• If the current consumption exceeds 2 A, a fuse on the supply board will be triggered, turning
off the supply voltage. This fuse is self-resetting,  i.  e.  it  will  be activated automatically  after
the supply voltage is turned on again.

Sensor connections (S1-S16)
Terminals S1-S16 are used to connect ICP sensors. Depending on the model (see "Models ") up to 8, 12 or 16 ICP
sensors can be used.
• Connect the positive poles of the sensors to terminals J3-C2 to J3-C17 (+ICP) and the negative poles to terminals J3-

B2 to J3-B17 (-ICP).
• The shielding of the ICP sensor cables can be connected to the GND grounding terminals (J3-A1 to J3-A17).
Please refer to chapter "ICP settings " for information about the selection of the power supply for the ICP sensors. 

Sensor connection (using ICP sensor 1 as an example)

Connection of the analog inputs (AI1-AI8)
Terminals AI1-AI8 are used to connect analog signals to the supply board.

11
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• Connect the signal-bearing lines to terminals J3-B18 to J3-B25 (AI) and the grounding lines to terminals JA3-A18 to
J3-A25 (GND).

• Sensors requiring an external voltage source can be supplied with voltage via terminals J3-C18 to J3-C25 (+24 V).

Addition of an analog signal (with AI1 as an example)

Chapter  "Analog  input  settings "  contains  additional  information  about  the  selection  of  an  input  type  (current  /
voltage) and the addition of digital signals.

If the sensor OK recognition function is used:
• AI7 and AI8 are not available
• AI7 and AI8 must not be tied up simultaneously

Digital output connections (DO1-DO16), 8 channel digital output module NI 9472
An additional power supply is required to supply the users connected via digital outputs. An external power supply (6-30
V) or the internal power supply of the supply board can be used for this purpose.

Both  with  internal  and  external  power  supply,  the  current  consumption  per  digital  output  is
limited to 0.75 A by means of an automatically resetting fuse.

External power supply
• Digital output module 1 (DO1-DO8: Connect the positive pole of the voltage source to terminal 

J3-C33 (VsupDO1) on the supply board and the negative pole to terminal  J3-C31 (D1GND).

• Digital output module 2 (DO9-DO16: Connect the positive pole of the voltage source to terminal J3-C41 
(VsupDO2) on the supply board and the negative pole to terminal  J3-C39 (D2GND). 

Digital outputs, external power supply

Internal power supply
The internal power supply (+24 V) of the supply board can be used instead of an external power supply.

Please note that the maximum current consumption of the users connected to the outputs must
not  exceed  a  total  of  1  A  if  you  use  the  internal  power  supply.  If  the  current  requirement  is
higher, use an external power supply.

To use the internal power supply, connect the following terminals to a bridge:

22
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• Digital output module 1 (DO1-DO8: J3-C32 (+24 V) and J3-C33 (VsupDO1),

• Digital output module 2 (DO9-DO6: J3-C40 (+24 V) and J3-C41 (VsupDO2),

Digital outputs, bridges for the internal power supply

When  using  the  internal  power  supply,  the  ground of  the  digital  outputs  (D1GND/D2GND)
must be connected to the GND terminal.
Connect the following terminals to a bridge for this purpose:
• Digital output module 1 (DO1-DO8): J3-C29 (GND) and J3-C31 (D1GND),
• Digital output module 2 (DO9-DO16): J3-C37 (GND) and J3-C39 (D2GND),

Digital outputs, internal power supply, D1GND/D2GND connected to GND

Signal outputs
The output signals of digital outputs DO1-DO16 are connected to terminals J3-B26 to J3-B41. Terminals J3-A26 to J3-
A41 provide the associated grounding connections (GND).

Connecting a digital output (using DO1 as an example)

Connecting the relay outputs, 4 channel SPST relay-module NI 9481
Contrary to the digital output module NI 9472, the relay-module NI 9481 does not require a power supply. However, you
can use the internal power supply (+24 V) of the supply board to supply an external load circuit with voltage.

Please note that the maximum current consumption of the load circuits connected to the relay
outputs  must  not  exceed  0.75  A  per  circuit  and  a  total  of  1  A  if  you  use  the  internal  power
supply. If the current requirement is higher, use an external power supply.
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Connecting the relay contacts
• Relay module 1 (Ch0-Ch3): The four relay contacts are connected to terminals J3-B26/B27 (Ch0), J3-B28/B29 (Ch1),

J3-B30/B31 (Ch2) and J3-B32/B33 (Ch3).
• Relay module 2 (Ch4-Ch7): The four relay contacts are connected to terminals J3-B34/B35 (Ch4), J3-B36/B37 (Ch5),

J3-B38/B39 (Ch6) and J3-B40/B41 (Ch7).

Connecting the relay contacts

Connecting the load circuit to the internal power supply
When using  the  internal  power  supply,  the  ground of  the  digital  outputs  (D1GND/D2GND)  must  be  connected  to  the
GND terminal.
Connect the following terminals to a bridge for this purpose:
• Relay module 1 (Ch0-Ch3): J3-C29 (GND) and J3-C31 (D1GND),
• Relay module 2 (Ch4-Ch7): J3-C37 (GND) and J3-C39 (D2GND),
The internal  supply  voltage  of  +24 V is  provided  by  terminals  J3-C26,  J3-C27,  J3-C28,  J3-C30,  J3-C32,  J3-C34,  J3-
C35, J3-C36, J3-C38, J3-C40. Terminals J3-A26 to J3-A41 provide the internal grounding connections (GND).
The following circuit diagram illustrates the connection of two load circuits as an example.

Connecting two load circuits

• Load circuit 1: Here, a bridge from terminal J3-C26 to J3-B26 is used to transfer the supply voltage to one of the two
relay connections of Ch0. The positive pole of the load circuit is connected to the other connection of Ch0 (J3-B27)
and the negative pole to the grounding connection J3-A26 (GND).
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• Load circuit  2: Here, the relay connection J3-B41 of  Ch7 is  connected to the grounding connection J3-A41 (GND).
The other relay connection of Ch7 (J-B40) is connected to the negative pole of the load circuit, the positive pole of the
load circuit is connected directly to the supply voltage J3-C40.

Analog output connections (AO1-AO8)
An additional power supply is required to supply the users connected via analog outputs. An external power supply (9-
36 V) or the internal power supply of the supply board can be used for this purpose.

External power supply
• Analog output module 1 (AO1-AO4: Connect the positive pole of the voltage source to terminal J3-C44 

(VsupAO1) on the supply board and the negative pole to terminal  J3-A48 (AOGND). 

• Analog output module 2 (AO5-AO8): Connect the positive pole of the voltage source to terminal J3-C48 
(VsupAO2) on the supply board and the negative pole to terminal  J3-A48 (AOGND). 

Analog outputs, external power supply

Internal power supply
The internal power supply (+24 V) of the supply board can be used instead of an external power supply.

Please note that the maximum current consumption of the users connected to the outputs must
not  exceed  a  total  of  1  A  if  you  use  the  internal  power  supply.  If  the  current  requirement  is
higher, use an external power supply.

To use the internal power supply, connect the following terminals to a bridge:
• Analog output module 1 (AO1-AO4: J3-C45 (+24 V) and J3-C44 (VsupAO1),

• Analog output module 2 (AO5-AO8): J3-C49 (+24 V) and J3-C48 (VsupAO2),

Analog outputs, bridges for the internal power supply

When  using  the  internal  power  supply,  the  ground  of  the  analog  outputs  (AOGND)  must  be
connected to the GND terminal.
Connect terminals J3-A49 (GND) and J3-A48 (AOGND) to a bridge for this purpose.
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Analog outputs, internal power supply, GND connected to AOGND 

Signal outputs
The output signals of analog outputs AO1-AO8 are connected to terminals J3-B42 to J3-B49. Terminals J3-A42 to J3-
A49 provide the associated grounding connections (GND).

Connecting an analog output (using AO1 as an example)

Please refer to chapter "Analog output settings " for more information about the selection of
the output type (current / voltage).

1.4.2.2 Additional connections

Additional connections

The connections displayed above are explained in the table below (clockwise from left to right)

22
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Identification
on the board

Use Type Description

J6 Forwarding of the
Multiplexer sensor signal

6-pole pin bar This pin connector provides the sensor signals to be forwarded to a Multiplexer cascade.

J5 Forwarding of the
Multiplexer address bus

8-pole pin bar This pin connector provides the signals of the Multiplexer address bus to be forwarded to a
Multiplexer cascade.

J4 ProCheck power supply 2-pole pin bar ProCheck is supplied with the 24 V supply voltage via this terminal.

J12, J14, J16, J18 Sensor inputs 1-4 Mini-BNC Are used to forward the sensor signals to the first ICP module.

J20, J24, J26, J28 Sensor inputs 5-8 Mini-BNC Are used to forward the sensor signals to the second ICP module.

J33 Multiplexer address bus 10-pole pin bar The Multiplexer address bus signal is connected to this pin connector.

J11, J13, J15, J17 Sensor inputs 9-12 Mini-BNC Are used to forward the sensor signals to the third ICP module.

J9 Analog inputs 10-pole pin bar Is used to forward the analog inputs AI1-AI8 to the corresponding ProCheck modules.

J22, J30 Digital outputs 10-pole pin bar Provide the digital outputs DO1-8 and DO9-16.

J21, J29 Analog outputs 10-pole pin bar Provide the analog outputs AO1-4 and AO5-8.

1.4.2.3 DIP switch, jumper

DIP switch, jumper

ICP settings
Use the DIP switches S3/S5  (ICP sensors 1-8)  and S4/S6  (ICP sensors 9-16)  to determine whether  a  sensor  will  be
supplied with voltage via an external voltage source of via the respective ProCheck module:
• DIP switch in open position (0) = ICP OFF: The voltage is supplied from the module.
• DIP switch in closed position (1) = ICP ON: The voltage is supplied externally from the supply board.

• Please note that both DIP switches always need to be connected to the respective channel
(DIP switch S3 and S5  for  ICP sensors  1-8  and S4  and S6  for  ICP sensors  9-16).  Please
also note the inscription on the board.

• When  using  an  external  power  supply,  please  select  direct  coupling  for  module  9233  and
alternating coupling for module 9239. Please see chapter "AC/DC settings" below.

AC/DC settings
Use  the  DIP  switches  S1  (ICP  sensors  1-8)  and  S2  (ICP  sensors  9-16)  to  select  between  alternating  and  direct
coupling. Each switch represents a channel. Please also note the inscription on the board.
• DIP switch in open position (0): Alternating coupling
• DIP switch in closed position (1): Direct coupling
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Please  note  that  alternating  coupling  is  only  available  for  module  9239.  When  using  module
9233, the switch must be set to direct coupling, because module 9233 is equipped with internal
direct coupling.

Multiplexer settings
Use DIP switch S7 to specify whether a Multiplexer is used or not. Please note that these settings must not be modified
by  the  user.  Selecting  the  Multiplexer  is  only  meaningful  with  the  connection  of  a  MUX  board.  If  no  MUX  board  is
available,  the  selection  of  the  Multiplexer  does  not  provide  more  channels,  but  in  fact  causes  the  hardware  to  stop
working.
• DIP switch in position 01010101: Multiplexer connected.
• DIP switch in position 10101010: Multiplexer not connected.

This setting is not channel-specific, please always reset all switches completely.

Analog input settings
Use DIP switch S9  to specify whether an input is a voltage or current input. One switch each is available per channel
(AI1-AI8). Please also note the inscription on the board.
• DIP switch in open position (0) = 0..10 V: The input is a voltage input.
• DIP switch in closed position (1) = 0..20 mA: The input is a current input.

If  a  digital  signal  is  lead  to  an analog  input,  you  can  use  DIP  switch  S8  to  activate  one  LED per  channel.  This  LED
displays whether the signal level is high (logical 1) or low (logical 0). For more information, please see chapter "LED A1-
A8 ".
• DIP switch in open position (0): Use the LED.
• DIP switch in closed position (1): Do not use the LED.

Please note that  the use of  LEDs is  only meaningful  if  the input type has been set  to current
input.

Analog output settings
Use  DIP  switch  S10  to  specify  whether  an  output  is  a  voltage  or  current  output.  One  switch  each  is  available  per
channel (AO1-AO8). Please also note the inscription on the board.
• DIP switch in open position (0) = 0..20 mA: The output is a current output.
• DIP switch in closed position (1) = 0..10 V: The output is a voltage output.

Please note that the settings for the analog output type compared to the analog input type are
exactly the opposite.

23
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1.4.2.4 Displays

LED displays

LED 1-16
These  LEDs  display  which  Multiplexer  channels  are  selected.  If  no  Multiplexer  is  installed,  all  LEDs  are  turned  off
permanently. 

LED A1-A8
LEDs A1-A8 display the status of  the  analog  inputs  AI1-AI8,  if  any  data  signals  are  connected  to  them and the  LED
display was activated. See chapter "DIP switch "  "Analog input settings ".

V-LED
These LEDs show if the various voltages on the supply board are correct: 5 V, 24 V, +12 V, -12 V, Vsen. Please note: If
no Multiplexer has been connected, only the LEDs 24 V and Vsen will be on.

1.4.3 Direct wiring of inputs and outputs

In  ProCheck  systems  with  supply  board,  the  input  and  output  modules  are  connected  to  the
supply board internally. In this case, all inputs and outputs are connected directly to the supply
board. As a result, this chapter is only relevant to you if your ProCheck system is not equipped
with a supply board.

Safety information regarding dangerous voltages
ProCheck input / output channels can be wired with dangerous voltages (see "Definitions "). Before doing so, please
pay attention to the following safety information.

DANGER The contact with dangerous voltages can be life-threatening.

• The wiring may only be performed by persons with proven qualifications in accordance with
the relevant rules and regulations.

• Turn off the ProCheck system.
• If necessary, turn off the devices you wish to connect to the ProCheck input / output channels

and disconnect them from the main supply.
• Ensure that all components of the ProCheck system are voltage-free.
• When connecting a module to a circuit with dangerous voltage, all other connected circuits,

including low-voltage circuits, must be protected against accidental contact.
• Please  ensure  that  any  electrical  devices  or  users  connected  to  the  module  are  double

insulated  in  accordance  with  the  applicable  provisions  and  guidelines.  An  insulating
protective cover with strain relief  (NI  9932)  is  available for  modules with terminal  blocks as
optional accessory.
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1.4.3.1 Additional inputs

Via analog input module NI 9201
Modules  labeled  NI  9201  provide  eight  analog  inputs.  Each  channel  is  equipped  with  a  12  bit  A/D  converter  for  the
digitalization of the input signal and an overvoltage safety switch (± 100 V). The inputs are wired via a 10-pole terminal
block. A connector for a voltage signal is available for each input channel. The COM connection to ground is internally
connected to the ground of the module which is isolated from the other modules. 
The following figure illustrates the layout of the terminal block:

Front view of the module Terminal Signal

© National Instruments

0 AI0

1 AI1

2 AI2

3 AI3

4 AI4

5 AI5

6 AI6

7 AI7

8 not allocated

9 Ground (COM)

Before you wire the module
• Please refer to the Safety information concerning the handling of dangerous voltages .
• Ensure that the voltage signals you wish to connect correspond to the Specifications for this module .
• Add end splices to all supply lines.

Wiring the module
• Connect the positive poles of the voltage signals to inputs 0-7 and the corresponding ground to the COM terminal.

1.4.3.2 Digital switch outputs

Via digital switch output module NI 9472
Modules labeled NI 9472 provide eight digital switch outputs. They are wired via a 10-pole terminal block. To supply the
users connected via the module, an additional power supply (6-30 V DC) is required which is equally connected to the
terminal block. To monitor the function, the module is equipped with one LED per channel.
The following figure illustrates the layout of the terminal block:
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Front view of the module Terminal Signal

© National Instruments

0 DO0

1 DO1

2 DO2

3 DO3

4 DO4

5 DO5

6 DO6

7 DO7

8 Supply voltage (+)

9 Ground (COM)

All outputs are grounded within the module.

Before you wire the module
• Please refer to the Safety information concerning the handling of dangerous voltages .
• Ensure that the electrical users you wish to connect and the power supply correspond to the Specifications for this

module .
• Add end splices to all supply lines.

Wiring the module
• Connect the supply voltage to terminals 8 (+) and 9 (-).
• Connect the positive poles of the users you wish to wire to terminals 0-7 and the negative pole to terminal 9.

Function control
• If  an output is connected via ProCheck controller,  the associated LED turns on and the connected user is supplied

with voltage.

1.4.3.3 Relay outputs

Via relay output module NI 9481
Modules  labeled  NI  9481  provide  four  relay  outputs.  They  are  wired  via  a  10-pole  terminal  block.  To  monitor  the
function, the module is equipped with one LED per channel.
The following figure illustrates the layout of the terminal block:
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Front view of the module Terminal Signal

© National Instruments

0 CH0a

1 CH0b

2 CH1a

3 CH1b

4 CH2a

5 CH2b

6 CH3a

7 CH3b

8 not allocated

9 not allocated

Before you wire the module
• Please refer to the Safety information concerning the handling of dangerous voltages .
• Ensure that the electrical users you wish to connect and the power supply correspond to the Specifications for this

module .
• Add end splices to all supply lines.

Wiring the module
• Connect  the users you wish to wire to terminals 0-7.  Connect  either CHxa or  CHxb to the load  and then  the  other

terminals to the free connection of the power supply belonging to the load.

Function control
• If an output is switched via ProCheck controller, the associated LED turns on and the connected user is supplied with

current or voltage (from the associated voltage source).

1.4.3.4 Analog current outputs

Via analog current output module NI 9265
Modules with the label NI 9265 are equipped with four analog current outputs. Each channel is equipped with a digital-
to-analog  converter  to  create  the  output  current  and  with  an  overvoltage  /  short  circuit  safety  switch  (±  40  V).  An
additional power supply (9-36 V DC) is required to supply the users connected via the module.
The output channels and power supply are wired via 10-pole terminal block. Two terminals (AOx/COMx) are available
for  each channel.  All  COM terminals are internally  connected to  the  ground of  the  module  which  is  isolated from the
other modules. The following figure illustrates the layout of the terminal block:
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Front view of the module Terminal Signal

© National Instruments

0 AO0

1 COM0

2 AO1

3 COM1

4 AO2

5 COM2

6 AO3

7 COM3

8 Supply voltage (+)

9 Ground of the supply voltage (COM)

Before you wire the module
• Please refer to the Safety information concerning the handling of dangerous voltages .
• Ensure that the electrical users you wish to connect and the power supply correspond to the Specifications for this

module .
• Add end splices to all supply lines.

Wiring the module
• Connect the supply voltage to terminals 8 (+) and 9 (-).
• Connect the corresponding users to terminals 0-7.

1.5 Operating instructions
1.5.1 Operating and display elements

1.5.1.1 DIP switch

© National Instruments

DIP switch Meaning
SAFE MODE For maintenance purposes only. Always leave this switch in the OFF position.

CONSOLE OUT Use this switch to select the IP address and BIOS version of the controller via serial port:
1. Connect a computer with the controller via serial port.
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DIP switch Meaning
2. Push the DIP switch CONSOLE OUT to the ON position.
3. Start a terminal  program on the computer. Select the following connection parameters in the

program: 9.600 bit/s, 8 data bits, parity off, 1 stop bit.
4. The terminal program displays the IP address of the controller and the BIOS version.
5. Push the CONSOLE OUT switch back to the OFF position.

IP RESET
CAUTION The controller no longer detectable after IP RESET

If you reset the IP address of the controller, it is no longer accessible via
network.  The  IP  address  needs  to  be  re-entered  (see  "Installing
ProCheck system software ").

If you would like to reset the IP address of the controller to "0.0.0.0" push this switch to the ON
position and restart the controller (see "Reset network setting ").

NO APP For maintenance purposes only. Use this button only when instructed to do so by our Support
.
If  this  switch  is  in  the  ON  position,  the  ProCheck  system  software  will  not  loaded  when  the
system is booted.

USER1 For maintenance purposes only. Use this button only when instructed to do so by our Support
.
Use this  button to stop the cyclic  measurement.  Moreover,  combined with the NO APP  switch,
the communication can be interrupted and the ProCheck device turned off safely:

Stop measuring cycle
• Push the USER 1 switch to the ON position.
The measuring cycle is stopped, the USER1 LED flashes 10x at intervals of 5 seconds.

Safely shut down the ProCheck device
• Push the USER 1 and NO APP switches to the ON position.
The measuring cycle is stopped and the communication interrupted. The USER1 LED flashes 5
times  10  times  at  an  interval  of  5  seconds  each,  before  the  device  is  safely  shut  down  and
restarted.

If  the  NO APP  switch  is  not  in  the  OFF position  during  the  restart,  the
ProCheck  device  will  not  load  the  ProCheck  system  software.  In  this
case, set the NO APP switch to OFF after the restart and push the reset
button.

1.5.1.2 LEDs
The ProCheck controller is equipped with four LEDs, which display the following operating statuses:

© National Instruments

LED Meaning
POWER If this LED is on, it means:

• The controller is turned on.
• The connected power supply corresponds to the requirements of the controller.
• The controller supplies the ProCheck modules with voltage.

BACKUP If  this  LED  is  on,  the  controller  gets  its  operating  voltage  from  the  additional  power  supply
connected to the terminals V2/C.

30
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ProCheck

LED Meaning
STATUS In  regular  operation,  this  LED is  turned off.  In case of  an error,  this  blinking  LED indicates  the

following error codes:
• LED blinks 1x:

the  network  connection  was  not  configured  (IP  address  is  "0.0.0.0").  This  message  is
displayed upon first startup or after the Reset of network settings .

• LED blinks 2x:
the controller determined a software error. Please contact our Support .

• LED blinks 3x:
the controller is in SAFE mode. If  the DIP switch is set to ON for  the SAFE mode (see "DIP
switch "),  turn  off  the  SAFE  mode  and  restart  the  ProCheck  device.  If  the  controller
switches to SAFE mode although the corresponding DIP switch is set to OFF, please contact
our Support .

• LED blinks 4x:
the controller determined a non-recoverable software error. Please contact our Support .

• LED blinks continuously:
the controller determined a non-recoverable error. Please contact the Support .

• LED is permanently on:
the  memory  (flash disk)  in  the  controller  contains  a  data  error.  Reformat  the  flash  disk  (see
chapter "Installing ProCheck system software ") or contact our Support .

USER1 • LED flashes 2x and then 4x:
the ProCheck system software was successfully loaded and started.

• LED flashes 10x at an interval of 5 seconds:
the USER1 switch was set to ON and the measuring cycle stopped.

• LED flashes 5x ever 10x at an interval of 5 seconds:
the USER1 and NO APP switches were set to ON to shut down the ProCheck device safely.

1.5.1.3 Reset button
Use the reset button to restart the controller, e. g. if the network settings need to be reset. Please only push the reset
button if you changed the network settings or if instructed to do so by our Support  team.

CAUTION Loss of data caused by pushing the reset button during operation.
If  you push the reset button during operation,  the file  system of  the ProCheck device may be
damaged and the data it contains may no longer be readable.
• Use the USER1 DIP switch to restart the ProCheck device (see "DIP switch ").

1.5.2 Start-up
• Connect all connected power units to the mains supply.
• If  the  ProCheck  device  has  not  yet  been  set  up  for  network  operation,  the  IP  settings  of  the  device  need  to  be

adjusted first using ProCheck Installer (see "Set-up ProCheck device"  "IP settings ").
• The controller performs a self-test and loads the operating system as well as the ProCheck system software. During

the self-test, the "Power", "Status" and "User1" LEDs are turned on in sequence (2x and 4x shortly thereafter). If this
is not the case, an error occurred when the software was loaded. Please contact our Support  and indicate which
LEDs are illuminated when the controller boots up.

• After the successful completion of the self-test only the "Power" LED will be still on. If the other LEDs do not turn off it
indicates  that  there  is  an  error.  Please  refer  to  "LEDs "  for  more  information  about  controller-related  error
messages.

1.5.3 Reset network settings
If you ProCheck device is not found in the network, it may be due e. g. to incorrect network settings. To correct them,
reset all settings to "0.0.0.0. The following are affected
• IP address,
• Subnet mask,
• Address of the domain name server,
• Gateway address,
• Address of the time server.

How to reset the network settings:
1. Set the IP RESET DIP switch on the ProCheck controller to ON.
2. Push the reset button. The controller restarts.
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3. The status LED   blinks once to show that the network settings are not configured.
4. Set the IP RESET DIP switch to OFF.

1.5.4 ProCheck installer
Use ProCheck Installer to
• determine any ProCheck devices available in the current network,
• change the IP settings of a ProCheck device,
• transfer the ProCheck system software to a ProCheck device,
• transfer an image file from the flash disk of a ProCheck device,
• create an image file from the flash disk of a ProCheck device,
• format the flash disk of a ProCheck device,
• restart a ProCheck device.

1.5.4.1 Installation

• To install ProCheck Installer on your computer, you need administrator authorizations.
• Restart the computer after the installation.

• In the "ProCheck Installer\Volume" directory on the ProCheck CD double-click on "setup.exe".
• Select  the  target  directory  for  ProCheck  Installer  and  the  target  directory  for  National  Instruments  software.  By

default, the target directories are created in the program folder. If you have been using National Instruments software
before, you should enter the existing directory here.

• The license agreement is displayed in the next step.

28
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ProCheck

• To  continue  with  the  installation,  you  need  to  accept  the  license  agreement.  Click  on  the  Finish  button  after
installation.

• Restart the computer to complete the installation.

If  an  older  Version  of  the  ProCheck  installer  was  installed  on  your  computer,  then  it  is  not
necessary to restart the computer.

1.5.4.2 Set-up ProCheck device
To set up the ProCheck device it needs to be connected to a network that is accessible by your computer. Then, the
device settings can be changed by means of ProCheck Installer.

Start ProCheck Installer
• Click on Start  > All programs > ProCheck Installer > ProCheck Installer.
After the start, the program searches for any ProCheck devices in the network and displays the devices found - sorted
by their IP address - on the Targets register tab.
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If there is a router installed between a ProCheck device and your computer, then ProCheck Installer is not able to find
the device. In this case you have to enter the device's IP adress manually:
• Click on Manual and enter the IP adress.

Select ProCheck controller
• To  select  a  ProCheck  device,  scroll  through  the  list  of  all  devices  found  using  the  scroll  bar  on  the  bottom  of  the

register  tab  until  the  desired  device  is  displayed.  Then  click  on  Select  to  display  the  settings  of  the  device  in  the
Actual Target area and to activate the remaining tabs.

• To update the list of found devices click on Refresh.
• If you check the Find only unconfigured check box, the window will only display ProCheck devices for which no IP

settings  have  been  allocated  yet  (IP  address  is  "0.0.0.0",  see  also  "Reset  network  settings ").  In  this  case,  the
device needs to be selected based on its serial number. Adjust the IP settings as described below.

IP settings
If no IP address was allocated to a ProCheck device or the flash disk was formatted, the IP settings need to be adjusted
in accordance with the specifications of your network administrator first.
• Select the ProCheck device.
• Click on the Set IP Target tab.
• Enter the IP settings and a host name in the left area on the tab. Please note: Only the characters "a-z", "A-Z" and

the numbers "0-9" are accepted in the Hostname text field.
• Click on Set IP.
The transmission of the IP settings to the ProCheck device may take some time. After the successful allocation, the new
IP address of the ProCheck device will be displayed in the Actual Target text fields.
If you wish to adjust other settings, please click on the Targets tab and then on Refresh. The ProCheck device will be
displayed  in  the  list  of  found  devices  with  the  IP  address  you  just  entered.  Click  on  Select  to  select  the  device  and
adjust the desired settings.

29
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ProCheck

Transfer ProCheck system software
The ProCheck system software (Firmware) is transferred as individual file (with the extension ".rtexe").
• Select the ProCheck device to which you wish to transfer the system software.
• Click on the Firmware update tab.
• Click on the folder icon next to the Firmware Path field. Select the directory in which the file is located.
• The selected path to the system software file is displayed in the Firmware Path text field.
• Click on Reboot after update? to restart the ProCheck device. The system software is activated upon start.
• Activate Local subnet? if the ProCheck device is located in the same subnet as your computer. Otherwise

deactivate the check box.
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The system software is transferred to the ProCheck device. This process takes some time.

Transfer image file to a ProCheck device
Use ProCheck Installer  to  transfer  an  image  file  containing  the  operating  system,  system software  and  configuration
data. During the transfer, the content of the flash disk is completely overwritten in the ProCheck device.
• Select the ProCheck device to which you wish to transfer the image file. 
• Click on the Set Image tab.
• Click on the folder icon next to the Image Base Path field. Select the directory in which the image file is located.
• The selected path to the image file is displayed in the Image Base Path text field.

• Check the Verify Target ID? check box to control the target ID.
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ProCheck

• Check the Patch GUIDs? check box to allow the configuration data from the image file to be adjusted to the serial
number  of  the  ProCheck  device.  During  the  next  communication  process,  the  administrator  software  is  able  to
recognize that a new image file was transferred to the device.

• Click on Set Image.
The  image  file  is  transferred  to  the  ProCheck  device.  This  process  takes  some  time.  After  the  transfer  has  been
completed, the IP address of the target will be displayed in the IP Address text field. The ProCheck device is restarted
to activate the new system software.

After  the  restart,  the  ProCheck  device  automatically  starts  the  ProCheck  system  software
transferred with the image file. The start of the software can be prevented by means of the NO
APP DIP switch. For more information, please refer to chapter "DIP switch ".

Create image file from the flash disk of a ProCheck device
Use  ProCheck  Installer  to  create  an  image  file  containing  the  contents  of  the  flash  disk  (operating  system,  system
software and all data) of a ProCheck device and transfer it to your computer.
• Select the desired ProCheck device.
• Click on the Get Image tab.
• Click on the folder icon next to the Image Path Get field. Select the directory in which you wish to save the image file.
• If  you only want the operating system to be saved to the image file  (without system software and data),  check the

check box Installed Software only?.

• Click on Get Image.
The image file is created, transferred and saved in the selected directory of your computer. This process takes some
time. After the transfer has been completed, the IP address of the ProCheck device will be displayed in the IP Address
text field.

Format flash disk

CAUTION Loss of data
When you format  the  flash disk,  any  measuring  data,  configurations  and settings  will  be  lost.
Therefore,  transfer  all  data  from  the  ProCheck  device  to  the  computer  by  means  of  the
administrator  software  prior  to  formatting.  More  information  can  be  found  in  the  administrator
software manual.

• Select the ProCheck device for which you wish to delete the flash disk.
• Activate Local subnet? if the ProCheck device is located in the same subnet as your computer. Otherwise

27
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deactivate the check box. 
• In the Format Target tab, click on Format.
• The flash disk will be deleted completely without additional warning.
• Click on Reboot after format? to restart the ProCheck device.
• Adjust the IP settings as described in chapter "IP settings ".

Restart ProCheck device
• Select the ProCheck device.
• Click on the Firmware update tab and then on Reboot.
• Activate Local subnet? if the ProCheck device is located in the same subnet as your computer. Otherwise

deactivate the check box. 

32
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ProCheck

• After the re-start has been completed, the display Rebooted will be activated.

1.6 Taking out of service and disposal
Neither the ProCheck device not the associated components may be disposed of via domestic waste as they contain
electronic components and NiMH accumulators that must be disposed of in the proper manner. Please return them to
us so that we can ensure disposal in keeping with legal and environmental requirements. Returning used devices is an
important contribution to environmental protection.
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Contact

2 Contact
FAG Industrial Services GmbH
Kaiserstraße 100
D-52134 Herzogenrath
Deutschland / Germany
Tel.: +49 (0) 2407 9149-0
Fax: +49 (0) 2407 9149-59

Internet: www.fis-services.de
Further information: info@fis-services.de
Sales: sales@fis-services.de
Technical support: support@fis-services.de or Tel. +49 (0) 2407 9149-99
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I I  

Preface 

 
Plant availability is an important factor for the business success of a company. The primary goal of 
maintenance is thus to guarantee the availability of the production plants. This is why condition-based 
maintenance has proven ideal for production plants where an unforeseeable breakdown leads to 
enormous costs. The reliable determination of the machine's condition is a requirement in this case. 
Vibration diagnosis has proven its worth since it can be used to detect machine damage reliably and 
promptly.  
Vibration monitors are often used in such cases. These are simple, low - cost devices which record and 
monitor a machine's vibration with a vibration sensor. If a pre-defined limit value is exceeded, the vibration 
monitor reports an alarm to the operating personnel or switches the machine off automatically.  
However, machines which run at different speeds cannot be effectively monitored using conventional 
vibration monitors since the alarm values are always fixed in advance, i.e. they do not vary depending on 
the speed.  
Neither are conventional vibration monitors suitable to detect damage in complex machines, e.g. 
multispeed gears, since they only monitor the overall vibration levels and are not frequency-selective. This 
is why ACIDA GmbH have developed the intelligent vibration monitor DTECT X1, which allows a 
frequency - selective monitoring within a frequency spectrum. The frequency bands monitored and alarm 
values are recorded as a function of the speed depending on the DTECT X1 version. This permits the 
prompt and automatic detection of even bearing damage in complex gears. 
Moreover, the DTECT X1 device also allows you to monitor time signals with various characteristic 
values. 
 
This manual applies also for the FAG WiPro, a special version of the DTECT X1 for the 'wind energy'. 
Differences between both devices are pointed out explicitly. 
 
 
 

© FAG Industrial Services 2004 
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1 Introduction 

An optimum utilization of machinery is only possible with maximum availability. One condition for this is a 
continuous monitoring of its condition to detect errors or damage as early as possible. The most common 
method is vibration monitoring. 
Machine noises are hereby recorded with a sensor and evaluated in a vibration monitor. In conventional 
vibration monitors a mean value is formed from the broad band vibration signal, e. g. the RMS - value 
(root mean square). If this exceeds a pre-defined limit an alarm is triggered. 

 

Principle of a simple vibration monitoring  

This type of vibration monitoring is not enough to reliably monitor the condition of complex machines with 
a number of components since a change in the broad band RMS only occurs in the final stage of damage. 
Moreover, this method is not effective with changing speeds. 
 
An early detection of damage is only possible by frequency - selective monitoring since small damages or 
errors cause an increase in amplitude of individual characteristic frequencies. A rise in broad band 
characteristic values normally only occurs in the final stage of damage. This is then often too late to plan 
any maintenance work. The machine has to be switched off immediately. This type of unforeseeable 
shutdown frequently entails high standstill costs. Frequency - selective monitoring is thus the only way to 
implement a condition - based maintenance. The frequency - selective approach allows the specific 
monitoring of selected machine parts. This permits a differentiated vibration monitoring. 
DTECT®X1 can thus be used to monitor not only overall vibration levels but also freely adjustable 
frequency bands. Characteristic values are hereby calculated in the frequency bands and compared to 
alarm limits. A speed or load - dependent monitoring of frequency bands and their alarm limits is possible 
depending on the module version. 
 
The scope of delivery of the DTECT®X1 consists of the X1 - device itself and the software X1 
Administrator, which runs under both Windows 95 and Windows NT. 
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The X1 - device, which is connected to a vibration sensor, carries out the monitoring automatically and 
triggers an alarm as necessary. It is configured with a control computer via a serial interface using the 
software X1 - Administrator. Furthermore, the X1 - Administrator software also allows you to load the 
measured values and trend data saved in the DTECT®X1 - device, save this in a database and show it 
graphically. 
 
The condition monitoring system FAG WiPro has been specially designed for monitoring wind energy 
turbines, it is based on the DTECT X1-device. The description of the DTECT X1 therefore applies also the 
FAG WiPro, they only differ in the following points: 

The DTECT X1 comes in different device configurations and levels of expansions. The FAG WiPro 
always offers the maximal possible device configuration of the DTECT X1. 

To monitor the slow moving components of wind turbines, the input stage of the FAG WiPros has a 
cut-off frequency well below 0.1 Hz. Furthermore the switchable cut-off frequencies of the highpass 
filter in the demodulation branch have been changed to 100 Hz/2 kHz. 

 
This manual describes the 

principle of vibration monitoring used by DTECT®X1, 

operation of the X1 - device and 

the function of the X1 - Administrator. 
 

 The DTECT®X1 series has been conceived to allow different – customised - device 
designs. The user can choose between the DTECT®X1 - Easy and DTECT®X1 families, 
whereby the DTECT®X1 family is the more powerful. 
 
This manual will explain the various settings, options and monitoring types which are 
possible with a full version of the DTECT®X1. 
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2 DTECT®X1 vibration monitoring  

This chapter explains the principle of vibration monitoring using DTECT®X1 and describes all possible 
monitoring modes. 
 

 Please note that not all monitoring modes may be available in your version. 

 
Furthermore, those terms which are important for a better understanding of the following chapters in the 
manual will also be introduced. 

2.1 The principle  

The principle of vibration monitoring employed by DTECT®X1 will be explained taking a damage to a 
machine component as an example. 
This type of damage can be detected at an early stage through characteristic patterns in the frequency 
spectra of the machine vibrations. For example, damage to the outer ring of a rolling bearing becomes 
noticeable through higher amplitudes in the envelope frequency spectrum at the characteristic frequency 
at which the rolling bearing rolls over a point of damage in the outer race (ball pass frequency of outer 
race, BPFO) and at the integral multiples of this frequency. The following illustration shows such an 
envelope frequency spectrum. The peak amplitudes at around 150 Hz and multiples can be clearly seen.  
 

 

Spectrum through damage to the outer race of a rolling bearing. 

The characteristic damage frequencies of a rolling bearing, i.e. outer race, inner race, roller or cage 
frequency, depend on the bearing geometry and are proportional to the speed. 
In order to detect rolling bearing damage at an early stage, a vibration monitor must generate the 
envelope frequency spectrum from the vibration signal and monitor the amplitude in selective narrow 
frequency bands in this spectrum. At variable machine speed  frequency bands must be monitored speed 
dependent. 
 
The DTECT®X1 allows just such monitoring. Different frequency bands can initially be defined at fixed 
speeds within which the output is monitored. This output is described by the RMS value in conventional 
frequency spectra. The LdZ value is used in the envelope spectrum. If one of these characteristic values 
exceeds a pre-set limit, the alarm limit, an alarm will be triggered. An exact description of these 
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characteristic values as well as further details of the frequency and envelope analysis can be found in the 
enclosure (Chapter “General information on vibration monitoring”). 
The following illustration shows two spectra with a representation of the characteristic values for the 
selected frequency bands and the alarm limits. The situation shown on the left would trigger an alarm. 

 

Spectrum with two frequency bands, characteristic values as well as pre-alarm limit (PA) and main alarm 
limit (MA), 1st frequency band: pre - alarm, 2nd frequency band: no alarm. 

The characteristic values can be monitored with two limits in DTECT®X1 so that a pre - alarm and a main 
alarm can be reported. Furthermore, the characteristic values in individual frequency bands can also be 
combined to one common value. 
 
DTECT®X1 allows you to record the speed and thus plot the position and width of the frequency bands as 
a function of the speed. The alarm limits can also be defined as speed - dependent. 

2.2 The hardware concept 

The sensor signals are digitised in DTECT®X1 and edited by means of a signal processor. The frequency 
spectrum is generated and the characteristic values calculated from this. These are then compared to the 
pre-set alarm limits. 
The layout of a full version of a single - channel DTECT®X1 - device is as follows: 

sensor

A
D

A
D

A
D

D
A

D
A

watchdog

program
and data
memory

interface
e.g.

RS-232
RS485

fieldbus
etc.

display
and keys

speed signal

load signal

enveloping

relais output 1
relais output 2

DSP
LP

 

Block diagram of a full version of a single - channel DTECT®X1 - device. 
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A variety of sensors can be connected to a DTECT®X1, e.g. acceleration, speed or displacement sensors. 
The sensor signal is forwarded either directly to a programmable anti-aliasing filter or after enveloping and 
then digitised. This digitised signal is called the time signal, or more precisely the envelope signal (or 
demodulated signal) if enveloping has taken place, otherwise it is called the raw signal. The digital signal 
processor (DSP) calculates the frequency spectrum from the time signal. 
 
Enveloping (demodulation) is carried out in a high-pass filter and subsequent demodulator in the form of a 
full-wave rectifier. An investigation of envelope signals is particularly suitable to detect and analyse impact 
pulses such as can occur for example with bearing damage (see Enclosure, Chapter “General information 
on vibration monitoring”). 
 
The DSP then calculates the characteristic value(s) from the frequency spectrum and triggers a pre-alarm 
or main alarm if the corresponding limit is exceeded. The alarm messages can be forwarded to analogue 
outputs and/or switching relays. 
The analogue outputs are usually designed as current outputs and can also be configured to output 
characteristic value levels.  
A yellow lamp on the front of the device indicates a triggered pre-alarm, and a red lamp the main alarm. 
Only a green lamp comes on as long as no alarm has been triggered. 
Additional information on the monitoring status can be inquired in an LCD display. 
 

 The alarm message can be delayed. The alarm will then only be triggered when the 
alarm limit is exceeded in succession by a pre - set number of measurements. 

 

 The hint for a possible delay of an alarn does not apply to the FAG Wipro. Here every 
exeeding of an alarm level will immediately activate the pre- or main alarm. 

 
DTECT®X1 can record up to two auxiliary signals which can then be evaluated simultaneous to the sensor 
signal by the DSP after digitisation. For example, if the speed is measured via this type of channel during 
vibration monitoring, the position and width of the frequency bands can be recorded as a function of the 
speed. 
 
All settings and configurations of the DTECT®X1 - device and the last measured time signals with 
corresponding frequency spectrum are saved in a data memory. The characteristic values calculated from 
the spectrum are also saved in a loop memory. 
 
The DTECT®X1 - device can be configured from an external computer via an interface according to RS 
232, RS 485 or in the form of a field bus. The stored data can also be called in this way. The software 
used is the X1 - Administrator. 
Minor changes to the device configuration can also be carried out using the three keys on the front of the 
device. 
 

 Please remember that the DTECT®X1 - devices are delivered in different designs. There 
follows a description of a device containing all features. Your device may differ from 
this. 
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2.3 Monitoring types in the frequency domain  

DTECT®X1 monitors the frequency domain of a vibration signal with characteristic values. The RMS value 
is used for the raw signal and the LdZ value for the envelope signal. 
 
The RMS -value (root mean square) is calculated from the frequency spectrum of the raw signal by 
adding together the squares of the amplitudes over a defined range of the frequency spectrum, halving 
this value and then taking the square root of this figure: 

2

range Freq.

Amplitude
2
1  value- RMS  

If a large part of the spectrum is taken into account, one speaks of a broad band characteristic value. If 
only individual frequency bands are used, this is called a selective RMS value.  
 
If the envelope signal (demodulated signal) of the vibration acceleration is generated through a suitable 
configuration of the DTECT®X1 - device, the so - called LdZ value can be formed from its frequency 
spectrum in one frequency band. This value is proportional to the signal strength in this frequency band. 
The squares of the amplitudes in a selected frequency range are added together and the sum divided by 
2 to obtain the LdZ value: 

2

range Freq.

Amplitude2
1  value-  LdZ  

The LdZ - value is generally standardised, i.e. the level is quoted in  
relation to 10-6 g2. This is then called the LdZN - value. A differentiation is also made between broad band 
and selective characteristic values for the LdZ - values. 
 
The individual monitoring modes are explained in the following sections. 
 

 Please note that your DTECT®X1 – model may not support all of these monitoring 
modes. 
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2.3.1 Monitoring with broad band characteristic values 
Monitoring the vibration velocity in the frequency band from 10 Hz to 1 kHz according to VDI 2056 
and/or ISO 10816 
The raw signal obtained from the vibration velocity is used for monitoring purposes in this case. The RMS 
– value is calculated from the amplitudes in the frequency band from 10 Hz to 1 kHz. This characteristic 
value is called VDI 2056 in the DTECT®X1, referring to the VDI guideline VDI 2056 which is still frequently 
used for vibration monitoring. 

 

RMS value according to VDI 2056 in frequen8cy range from 10 Hz to 1 kHz. 

Monitoring the acceleration, velocity or displacement signal with a broad band RMS - value  
The basic raw signal for this monitoring mode is obtained from the vibration acceleration, vibration velocity 
or vibration displacement. The RMS value is determined for the frequency range from 0 Hz to the cut-off 
frequency of the low - pass. 
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Broad band RMS -  value in the frequency range from 0 Hz to the cut - off frequency of the low - pass. 

Monitoring with a broad band LdZN - value 
The starting point for this monitoring mode is the envelope signal for vibration acceleration. To obtain the 
LdZN - characteristic value, its frequency spectrum from 0 Hz to the cut - off frequency of the low pass is 
evaluated, with the DC level being suppressed. 

 

Broad band LdZN - value in the frequency range from 0 Hz to the cut - off frequency of the low - pass. 

2.3.2 Monitoring with fixed frequency bands and fixed alarm limits 
A maximum of 4 or 12 frequency bands can be defined for narrow band, frequency - selective monitoring 
depending on the DTECT®X1 model used. 
The selective RMS or selective LdZN - values are used as characteristic values for monitoring, again 
depending on the design. Furthermore, both types of characteristic value allow a differentiation between 
monitoring of the selected frequency bands with one common characteristic value or whether a separate 
characteristic value is to be used for each frequency band. 
The following illustration shows these selection possibilities for four frequency bands when generating the 
RMS value. 

 

Monitoring with selective characteristic values in four frequency bands. 
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An RMS value is generated for each individual frequency band, the values RMS1 to RMS4. If the 
frequency bands are monitored individually, the alarm is triggered when one of these characteristic values 
exceeds its corresponding alarm limit. 
 
When monitoring with a common characteristic value, this is calculated according to the following formula:  

 RMSRMSRMSRMS     value- RMS 2
1

2
4

2
3

2
2  

In this case there is only one limit value for both pre and main alarm. 
 

 Please note: The sum total of RMS - values for individual frequency bands does not 
generally correspond to the calculation of the common RMS - value! 

2.3.3 Monitoring with fixed frequency bands and speed - dependent alarm limits  
If an additional speed signal is recorded via an auxiliary channel the limits for the pre and main alarm can 
be defined as a function of the speed. The limits are then called speed - dependent or speed - related. 
Either the RMS or LdZN - value can be used for monitoring just like the fixed alarm limits - depending on 
the DTECT®X1 device design. Similarly, either a separate characteristic value for each frequency band 
can be used or a common characteristic value calculated from all of these.  

2.3.4 Monitoring with speed - dependent frequency bands and alarm limits 
The frequency bands can also be recorded in addition to the alarm limits if the speed signal is used. The 
band centres are hereby defined independent of the speed and the band widths quoted as a percentage 
of the center frequency. In DTECT®X1 the characteristic values in this monitoring mode are called 
„selected RMS - value speed-dependent.“ or „selected LdZ - value speed-dependent“. 
The characteristic values can either be regarded separately or combined to a common characteristic 
value for each frequency band. 

2.4 Monitoring types in the time domain  

The DTEXT®X1 - device calculates various characteristic values simultaneously from the time signal 
during monitoring in the time domain. These are  

the root mean square (RMS), 

the peak value, 

the vibration amplitude (Peak - to - Peak)  

the DC level and 

the crest factor, the ratio between the signal's effective value and the peak. 
More details of these characteristic values can be found in Enclosure section “Vibration characteristic 
value” 

2.5 Triggering and validation with auxiliary signals  

A DTECT®X1 device has a maximum of two so - called auxiliary channels depending on the design. 
These channels can be used to measure speed, torque, temperature, pressure or other physical 
parameters. The signals from these channels are processed directly by the DSP after digitisation and 
used for validation purposes, for example. 
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The speed signal used to adept the monitored frequency bands and/or alarm limits as described in section 
2.3, can also be recorded via an auxiliary channel. 
 
Triggering means that monitoring is only carried under certain, pre-defined operating conditions, e.g. from 
a certain working temperature. 
 
On the other hand, monitoring is continuous during validation. The auxiliary signal is recorded 
simultaneously. However, a limit transgression for a characteristic value only triggers an alarm if the 
auxiliary signal has fulfilled a pre - defined condition. 
For example, if an alarm is only sensible on a machine at speeds between 400 and 600 rpm, this can be 
controlled via this validation control. 
 

 Only validations are possible with the current designs of the DTECT®X1 devices. 
Triggering according to the aforementioned definition is not supported by DTECT®X1 
since almost all monitoring tasks can be carried out just as well with validation. 
Validations also have the advantage that defined measuring periods can be guaranteed, 
which is not the case if triggers are used. 
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The X1 - device 

3 Device options 

The DTECT®X1 series has been conceived to allow different device options.  

 

DTECT® X1 - device with various sensors. 

A common feature of all DTECT®  X1 - devices is the signal processing with analogue formation of the raw 
signal and digital further processing and monitoring with the aid of the DSP. 
The DTECT®  X1 – device can be equipped with varous types of sensor inputs. Possible input types 
include ground – depenedent voltage inputs, differential voltage inputs as well as inputs for ICP sensors. 
Please specify the desired types of input before delivery. The pyhsical measuring parameters can be 
selected and are dependent on the input module used. 
 
DTECT®X1 - devices differ in the number of input signals to be processed, the number of possible 
monitoring modes and frequency bands with their frequency ranges as well as the number of auxiliary 
channels and analogue outputs.  
 
The data memory of each X1 - device contains important information needed for a monitoring mode such 
as scanning rate, number of measured values, the cut - off frequency of the low - pass filter, center 
frequency and band width of the frequency bands or the type of characteristic value with corresponding 
alarm limits. This information constitutes a monitoring configuration. 
 
Various monitoring configurations can be stored in each device which can be automatically run in 
sequence. All monitoring configurations in a device make up the device configuration. 

3.1 The DTECT®X1 - System 

Various option levels are possible with the DTECT®X1 - System. The full version will be described in the 
following. 
 

 Please note that the options of your device may differ. 
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3.1.1 Input channels, monitoring configurations and auxiliary channels 
The "full" version of a DTECT®X1 - device has two input channels whose signals are forwarded to the 
signal-processing elements via an internal multiplexer. 
If signals from more than two sensors are to be processed, the sensors have to be connected to the 
DTECT®X1 - device through an external multiplexer. A maximum of eight sensors can be connected to the 
DTECT®X1 - device in this manner. 
 
A DTECT®X1 - device can save and automatically run a maximum of eight monitoring configurations. A 
maximum of 12 frequency bands for a freely selectable input channels can be monitored in each 
monitoring configuration. Naturally, a number of monitoring configurations can be defined for a single 
input channel. 
For example, seven monitoring configurations can be determined for one channel in a device with two 
input channels and eight monitoring configurations, and only one configuration for the other channel. 
 
A DTECT®X1 - device can have a maximum of two auxiliary channels. Having at least one auxiliary 
channel is a pre - condition for speed - adapted frequency bands or alarm limits. The channels are also 
used for validation. If both are used they can be linked by a logical AND-operation. 
 
 
The maximum possible assignments of input and auxiliary channels to the monitoring configurations are 
shown in the following illustration. 
 

 

Maximum possible assignments of input and auxiliary channels to the monitoring configurations.  

3.1.2 The monitoring modes in the frequency domain 
The Section “Monitoring types in the frequency domain presented and explained the various monitoring 
modes. Each monitoring configuration can take care of a monitoring mode. There and in the next section 
follows a summary of the modes. 
 

 
Please note that your DTECT®X1 - device may not support all monitoring modes 
because of its device options. 
 
Monitoring with broad band characteristic values 

VDI 2056 (broad band RMS of vibration velocity) 

broad band RMS 

broad band LdZN 
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Monitoring with fixed frequency bands and fixed alarm limits 

selective RMS, shared characteristic value for all frequency bands 

selective LdZN, shared characteristic value for all frequency bands 

selective RMS, one characteristic value for each frequency band 

selective LdZN, one characteristic value for each frequency band 
 
Monitoring with speed - dependent frequency bands and fixed alarm limits  

selective RMS, shared characteristic value for all frequency bands 

selective LdZN, shared characteristic value for all frequency bands 

selective RMS, one characteristic value for each frequency band 

selective LdZN, one characteristic value for each frequency band 
 
Monitoring with speed - dependent frequency bands and alarm limits 

selective RMS, shared characteristic value for all frequency bands 

selective LdZN, shared characteristic value for all frequency bands 

selective RMS, one characteristic value for each frequency band 

selective LdZN, one characteristic value for each frequency band 

3.1.3 Monitoring in the time domain   
Monitoring in the time domain is by means of characteristic values calculated from time signal:  
 
Characteristic values: 

RMS - value, 

Peak, 

Vibration amplitude (Peak - to Peak), 

DC level, 

Crest factor. 

3.1.4 Storage options 
Storing the time and frequency signals 
The DTECT®X1 - device saves the last measured time signal and corresponding frequency spectrum for 
every monitoring configuration during monitoring in the frequency domain. This means a maximum of 
eight time and frequency signals (for eight monitoring configurations). 
Only time signals are saved on the other hand during monitoring in the time domain. However, an FFT 
can be calculated from the stored time signals in the X1 – Administrator for a more detailed analysis. 
 
You can configure the device so that after a main alarm has been triggered the corresponding monitoring 
configuration is no longer run. This saves the data which has triggered the alarm until the alarm is reset so 
that they are not overwritten by further measurements. These are referred to as alarm measurements. 
The other monitoring configurations are not affected by the alarm message and are processed cyclically. 
Once the alarm has been reset the corresponding monitoring configurations are once again integrated 
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into the cycle. If the DTECT®X1 – device has been configured so that measurements continue in the event 
of a main alarm the last FFT which has triggered an alarm is stored as an alarm FFT. It remains stored 
even if the alarm conditions are no longer given. 
 
Saving characteristic values  
The DTECT®X1 device determines the configured characteristic values from the time or frequency signals 
for each monitoring configuration and saves these in the configuration's own loop memory. If auxiliary 
channels or validators have been activated in a monitoring configuration the corresponding channels are 
also saved with the characteristic values. The measuring time can also be saved for each characteristic 
value. The size of the memory available for the characteristic value is fixed. This means that a different 
number of characteristic value sets can be stored in the loop memory depending on the number of 
characteristic values, the auxiliary channels used and the "Time stamp" option. The following table shows 
the maximum possible number of characteristic value sets for the various configuration options. 
Space for five characteristic values is always reserved in the loop memory for the monitoring 
configurations during time domain monitoring. These values are shown in grey in the table. 
 
No. of frequency 
bands or 
characteristic 
values 

No. of auxiliary 
channels  

Save time stamp  Max. no. of saved 
characteristic 
value sets  

1 0 no  3840 
2 0 no  1920 
3 0 no  1280 
4 0 no  960 
5 0 no  768 
6 0 no  640 
7 0 no  548 
8 0 no  480 
9 0 no  426 
10 0 no  384 
11 0 no  349 
12 0 no  320 
1 1 no  1920 
2 1 no  1280 
3 1 no  960 
4 1 no  768 
5 1 no  640 
6 1 no  548 
7 1 no  480 
8 1 no  426 
9 1 no  384 
10 1 no  349 
11 1 no  320 
12 1 no  295 
1 2 no  1280 
2 2 no  960 
3 2 no  768 
4 2 no  640 
5 2 no  548 
6 2 no  480 
7 2 no  426 
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No. of frequency 
bands or 
characteristic 
values 

No. of auxiliary 
channels  

Save time stamp  Max. no. of saved 
characteristic 
value sets  

8 2 no  384 
9 2 no  349 
10 2 no  320 
11 2 no  295 
12 2 no  274 
1 0 yes  1536 
2 0 yes  1097 
3 0 yes  853 
4 0 yes  698 
5 0 yes  590 
6 0 yes  512 
7 0 yes  451 
8 0 yes  404 
9 0 yes  365 
10 0 yes  333 
11 0 yes  307 
12 0 yes  284 
1 1 yes  1097 
2 1 yes  853 
3 1 yes  698 
4 1 yes  590 
5 1 Yes  512 
6 1 yes  451 
7 1 yes  404 
8 1 yes  365 
9 1 yes  333 
10 1 yes  307 
11 1 yes  284 
12 1 yes  264 
1 2 yes  853 
2 2 yes  698 
3 2 yes  590 
4 2 yes  512 
5 2 yes  451 
6 2 yes  404 
7 2 yes  365 
8 2 yes  333 
9 2 yes  307 
10 2 yes  284 
11 2 yes  264 
12 2 yes  247 

 
The period for which the trend data is saved in the memory depends on the monitoring cycle time and the 
number of data saved per characteristic value set. With shorter cycle times and a correspondingly faster 
storage sequence, only a short period can be stored in the trend data memory. However, the user can 
extend this period with various storage modes. Details can be found in section “The register storage 
options”. 
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Characteristic value cumulation is a further special feature. This allows you to view trend data over a 
longer period of time in the Administrator software despite the restricted memory space for characteristic 
value data in the X1-device. For this purpose, the characteristic values of a monitoring configuration 
loaded from the DTECT®X1 – device are appended to the perviously saved trend data before being 
stored in the database. This allows you to show the trends of measurements carried out with a number of 
X1-devices. If a monitoring configuration is altered a new cumulation begins and the existing trend data 
are ignored. This allows a monitoring of trend data over a longer period of time. 
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4 Operating the X1 - device 

As soon as a DTECT®X1 - device and - wherever necessary - the corresponding DTECT®X1 - multiplexer 
have been correctly connected and switched on the X1 - device in the measuring mode. The monitoring 
configurations are run cyclically in succession. If a main alarm is triggered in a monitoring configuration 
this will be skipped in the measuring cycle until reset. The other monitoring configurations continue to run. 
Interruptions to the measuring mode also occur during device settings and if data is exchanged between 
an external computer and the DTECT®X1 - device. 
 
Each DTECT®X1 - device can be operated with the three keys and the 2-line display on its front. These 
also allow minor adjustments to the configuration. 
Complete operation is possible via a control computer connected to the serial interface. This is the only 
way to carry out detailed settings such as a definition of the frequency bands. The DTECT®X1 - device is 
configured via the serial interface with a computer on which the enclosed X1 - Administrator software has 
been installed. This runs under both WINDOWS 98, NT, 2000 and XP. 
The following sections describe the device housing and connections and how to start your X1 - device and 
X1 - multiplexer. 
Operation of the DTECT®X1 - device with the keys will then be explained. The X1 - Administrator software 
will be described in more detail in the following chapter. 

4.1 The X1 - device 

The basic model of the DTECT®X1 - device with one or two input channels comes with a top hat snap 
housing as a standard feature. The exact dimensions for the device can be found in the Enclosure. 
In the case of DTECT®X1 - systems with more than two input channels, the basic unit is also connected to 
a  DTECT®X1 - multiplexer, which is also delivered in a standard top hat snap housing. 
 
The following illustration shows the front of the DTECT®X1 basic housing with the controls. 

 

Front of the DTECT®X1 basic housing. 
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The individual positions have the following meanings: 
 

Position Meaning 

1 2-line LCD 

2 Control key ▼ : move cursor down 

3 Control key ▲ : move cursor up  

4 Control key  : select, confirm 

5 BNC - socket for a "buffered" sensor signal 

6 9 - pin Sub - D - socket for data communication or bus 

7 Green LED for "No alarm triggered“ 

8 Yellow LED for "Pre - alarm triggered" 

9 Red LED for "Main alarm triggered"  

 
There is a strip terminal beneath the DTECT®X1 housing where the power supply and various input and 
output signals can be connected. Connection assignments are listed in the following table. 
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Terminal Name Meaning 

 1 ICP 1 |  Sens 1 + Sensor connection 1st channel: + 

 2 GND 1 |  Sens 1 - Sensor connection 1st channel: - or GND for ICP 

 3 N. C.1 |  Shield 1 Bosch - Sensor: shield  

ICP - Sensor: not occupied  

 4 ICP 2 |  Sens 2 + Sensor connection 2nd channel: + 

 5 GND 2 |  Sens 2 - Sensor connection 2nd channel: - or GND for ICP 

 6 N. C.1 |  Shield 2 Bosch - Sensor: shield  

ICP - Sensor: not occupied  

 7 Trigger 1 Auxiliary channel 1 

 8 GND Trigger Ground for auxiliary channels 1 & 2 

 9 Trigger 2 Auxiliary channel 2 

10 0/4 - 20 mA (1) Analog output 1, Standard 4 - 20 mA 

 11  0V Current (1) (2) Ground for D/A - outputs 1 & 2 

 12 0/4 - 20 mA (2) Analog output 2, Standard 4 - 20 mA 

 13 NCC relay pre - alarm 

 14 NOC relay pre - alarm 

 15  

   
Centre contact relay pre - alarm 

 16 NCC relay main alarm 

 17 NOC relay main alarm 

 18  

   

Centre contact relay main alarm 

 19 24 V DC Mains: + 24 V 

 20 0V Mains ground  

 

 Please note that certain connections on the strip terminal, particularly those for the 
auxiliary channels and analogue outputs, may be missing depending on your device's 
design. 

                                                      
1 This socket MUST NOT be connected! 
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There is a 9 - pin Sub - D socket to connect an external DTECT®X1 - Multiplexer with the enclosed special 
cable to the left of the strip terminal. 
 
The "Power - On" switch is located on the top right of the housing. 
 
The rear panel is designed so that the housing can be attached to a mounting rail in accordance with DIN 
46277-3 and/or EN 50022.  

4.2 The X1 - Multiplexer 

The DTECT®X1 - Multiplexer enables the operation of a DTECT®X1 - device with a maximum of eight 
sensors. If this is in the measuring mode it switches from one sensor to the next according to the device 
configuration saved in the X1 - device and forwards the sensor signal to the X1 - device following pre-
amplification. Each sensor channel has an output to tap the analog sensor. Power supply for the active 
sensors with ICP - supply is via the X1 - multiplexer. 
 
An X1 - device is specially set-up for use with the multiplexer. The sensor inputs at the X1 - device are 
thus no longer active. 
 

 DTECT®X1 - devices delivered for operation with the DTECT®X1 - multiplexer cannot be 
operated on their own. 

 
The housing, like that of the DTECT®X1 - device, is also delivered in a standard top hat snap housing. 
The exact dimensions of the DTECT®X1 - Multiplexer can be found in the Enclosure. 
 
The following illustration shows the front of the DTECT®X1 multiplexer with the controls. 

 

Front of the DTECT®X1 - multiplexer. 
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The individual positions have the following meanings: 
 

Position Meaning 

1 BNC - socket for buffered sensor signal output 

2 LED for the status of the line between the multiplexer and sensor 

3 Green LED for operating status of the multiplexer 

 
Each sensor channel has a BNC - socket (position 1) where the sensor signal can be buffered and tapped 
without amplification. 
The LED above the socket (position 2) signals the channel status and in particular the status of the cable 
connection between the multiplexer and sensor in various colours: 
 

LED -  colour Operating state of the sensor 

green The line to the connected sensor is OK. Nothing is being measured on the 
channel. 

yellow The line to the connected sensor is OK. The channel is currently being used 
for a measurement. 

red The line to the connected sensor is interrupted, i. e. the cable is broken, there 
is a short - circuit in the cable or no sensor is connected, for example.  

 

 Please note that for technical reasons a measurement can still be performed on a 
channel if the connection between multiplexer and sensor is interrupted. The time 
signal in this case is a constant zero  apart from a noise signal. 
 

 The DTECT®X1 - multiplexer is supplied with either eight or four sensor channels 
depending on the design. If you have chosen the 4 - channel version only the upper row 
of BNC - sockets and LED's is active. 
 
The green LED alongside the lower BNC - strip shows whether the DETCT®X1 - multiplexer is switched 
on. 
 
The "Power-On" switch is located on the top right of multiplexer housing, like the X1 - device. 
 
There is a 9 - pin Sub - D - socket on the underside of the housing for connection to a DTECT®X1 - device 
using the enclosed special cable. 
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The strip terminal for connection of a maximum of eight sensors and the multiplexer's power supply is 
located alongside this with the following connection assignments: 
 

Terminal Name Meaning 

 1 PCB 1 Sensor connection 1st channel: + 

 2 GND 1 Sensor connection 1st channel: - 

 3 PCB 2 Sensor connection 2nd  channel: + 

 4 GND 2 Sensor connection 2nd channel: - 

 5 PCB 3 Sensor connection 3rd channel: + 

 6 GND 3 Sensor connection 3rd channel: - 

 7 PCB 4 Sensor connection 4th channel: + 

 8 GND 4 Sensor connection 4th channel: - 

 9 PCB 5 Sensor connection 5th channel: + 

10 GND 5 Sensor connection 5th channel: - 

 11  PCB 6 Sensor connection 6th channel: + 

 12 GND 6 Sensor connection 6th channel: - 

 13 PCB 7 Sensor connection 7th channel: + 

 14 GND 7 Sensor connection 7th channel: - 

 15 PCB 8 Sensor connection 8th channel: + 

 16 GND 8 Sensor connection 8th channel: - 

 17  not occupied   

 18  not occupied 

 19 24 V DC Mains: + 24 V 

 20 GND Mains ground  

 

 Please note that in the 4 - channel version of the DTECT®X1 - multiplexer only the first 
four channels are occupied. 

 Please note the following for X1 - devices which are configured for use with the 
multiplexer, 

the two sensor channels of the X1 - device are deactivated and 

the multiplexer signal from the currently active sensor input is at the “Signal Out“ - 
output of the X1 - device. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 785 of 927



Operat ing the X1 -  device 
 

 23 

4.3 Starting the X1 - device 

A differentiation is made between whether the DTECT®X1 - device is being started for the very first time 
(section 4.3.1) or restarted after a temporary shutdown (section 4.3.2). 

4.3.1 Initial operation  
Before starting for the first time make sure that a mains voltage of 24 V is provided at terminals 19 and 20 
of the strip terminal below the DTECT®X1 - device. 
Check that the desired inputs and outputs of the device are correctly assigned. 
 
If you are using the DTECT®X1 - multiplexer, please connect the sensors to the strip terminal on the 
underside of the multiplexer housing.  
Connect the X1 - multiplexer to the X1 - device by plugging the enclosed special cable into the 
corresponding 9 - pin Sub - D sockets on the undersides of both devices. 
The multiplexer also requires a working voltage of 24V. 
 
Then 

switch the device on with the <Power on> switch.  

The message "Loading BUS V*.*" appears in the LCD of the X1 - device, where  *.* stands for the 
version number of the bus software of the X1 - device (from device version 2.0). 

The X1 - firmware then reports "Starting DTECT X1" followed by the version number. 

Automatic modem detection then begins. This is indicated by the message "Looking for modem". 

Once modem detection has been completed the DTECT®X1 - device enters the monitoring mode. 
 
The abbreviation "BUS" in the message means "Basic Update System". Devices from version 2.0 are 
equipped with this system so that their firmware can be updated via the serial interface. 
 
The manufacturer's standard device configuration will be loaded during initial operation. The DTECT®X1 
then enters its measuring mode. 
 
Should you require a different device configuration for your monitoring task - as is usually the case - the 
standard configuration has to be modified. Make the necessary changes with the X1 - Administrator and 
then transfer the modified configuration to the X1 - device. This procedure is described in more detail in 
“Working with the X1 - Administrator”. 

4.3.2 Re - starting 
Proceed in exactly the same way as for initial operation when re-starting.  
The difference here is that all configuration data that you have loaded into the device will be loaded from 
the internal memory. Thus, a re-configuration is not necessary. Similarly, the characteristic values will be 
saved in the trend memory from the point at which the device was switched off. Only the time signals and 
the FFT - data will be deleted when the device is re-started. 
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4.4 Manual operation of the X1 - device 

The DTECT®X1 device is always in the measuring, i.e. monitoring mode. The measuring mode is only 
interrupted if settings are changed or data exchanged with an external computer.  
 
The keys on the front of the device (see figure on page 17) can be used to 

set the pre - alarm limit for the monitoring configuration, 

reset the pre - alarm of a monitoring configuration and 

reset the main alarm of a monitoring configuration. 
This manual operation will be described in the following. 

4.4.1 The display 
Manual operation is supported by the 2-line display. The device status can also be read off on this display. 
 
Contents of the display lines in the monitoring mode  
 
The following lines are shown in the display in the monitoring mode, for example  

 

Display in monitoring mode  

Whereby: 
 

1st line Number of selected monitoring configuration and last measured 
characteristic value  

2nd line Current monitoring configuration and corresponding characteristic value 
type. 

 
Contents of the display lines when setting the device  
Manual operation of the device is menu-oriented. The following information can be found in the lines for 
your assistance: 
 

1st line  Menu items which can be selected   

2nd line Short help text 

 
The following figure shows an example  
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Display to quit a sub-menu  

The individual menu items and the steps you have to take will be described in the following sections. 

4.4.2 Select a configuration 
A monitoring configuration has to be selected, for example, so that its characteristic value is shown in the 
display and to be able to carry out settings for this configuration. 
 

 The first monitoring configuration is always selected after the device is switched on. 

 
Select a different configuration by 

pressing the  or  key. 
This will scroll up or down through the configurations. 
The following appears in the display  

 

Display to select a configuration 

The 1st line shows the number of the selected configuration with the characteristic value type. 
The standard monitoring mode display re - appears shortly after selection. 
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4.4.3 The menu structure of the X1 - device 
The menu structure is shown in the following figure. 

 

Menu structure of the X1 - device 

The first menu contains the numbers of the monitoring configurations. They are selected in the manner 
described in section 4.4.2. 
 
You can enter the first sub-menu, if defined, from each of these configurations with the  key, where you 
will find the menu items  

Quit menu, 

Pre-alarm off, 

Main alarm off and 

Alarm limits. 
Select these items with the  or  key. 
 
Press the    key in the menu item Quit menu to return to the main menu with previously selected 
configuration. 
 

 Always select this item if you wish to quit the menu without taking any action. 

 
The previously triggered alarms are reset with the  key in the menu items Pre-alarm off and Main 
alarm off. The configuration selected in the main menu is then re-set. 
 
The limit of the pre - alarm can be set as a percentage of the main alarm limit in the menu item Alarm 
limits. Set levels in 5% steps between 5% - 95% with the  or  key. The new pre-alarm limit is saved 
with the  key and you will be returned to the main menu. 
 
The following sections explain those actions which can be carried out when a menu item is selected. 

4.4.4 Reset a pre - alarm  
If a pre - alarm is triggered for a configuration in the measuring mode the yellow LED on the front of the 
X1 - device comes on. 
 
To reset the pre - alarm,  

first find the configuration which has triggered the pre - alarm. Select the configuration with the  
or  key (see section 4.4.2), this being marked by a "P" in the first line of the display. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 789 of 927



Operat ing the X1 -  device 
 

 27 

Press the  key to enter the sub - menu. 

Select the Pre-alarm off menu item with the  or  key and  

confirm this menu item with the  key. 

 

Display to reset a pre - alarm limit 

The pre-alarm will be deleted and you will be returned to the selected configuration in the main menu. 

4.4.5 Reset a main alarm 
If a main alarm is triggered for a configuration in the measuring mode the red LED on the front of the X1 - 
device comes on. The corresponding configuration will be skipped in subsequent measurements. 
 
The main alarm has to be reset before the configuration can be restored to the measuring cycle. Proceed 
as follows: 
Find the configuration which has triggered the main alarm with the  or  key (see section 4.4.2). The 
configuration is marked by the letter "M" in the first line of the display. 

Press the  key to enter the sub-menu and  

select the Main alarm off menu item with  or  key. 

Confirm this menu item with the  key. 

 

Display to reset the main alarm limit 

The main alarm will then be deleted and you will be returned to the selected configuration in the main 
menu. 

4.4.6 Set a pre - alarm limit  
You can only set the limits for the pre-alarm of the first frequency band or characteristic value via the 
control panel of the DTECT®X1 - device. 5% step values between 5% and 95% of the main alarm limit are 
possible. 
You can only define the main alarm limit itself with the X1 - Administrator on the external control 
computer. 
 

 The pre-alarm limits for further frequency bands can only be changed with the 
Administrator software on the PC. 
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Proceed as follows to define the pre - alarm limit: 
Select the configuration in which you wish to change the pre-alarm limits with the  or  key. 

Open the sub-menu with the  key and 

select the Alarm limits menu item with the  or  key. 

 

    Display showing the sub - menu item which has to be selected    to set the pre - alarm limits  

Use the  key to enter the list of values for the pre-alarm limits. The first line in the display then 
shows such a value. 

 

Display to set the pre - alarm limits  

Select the desired value with the  or  key. 

Confirm this with the  key. 
You will then be returned to the initially selected monitoring configuration in the main menu. 

4.4.7 System reset  
The DTECT®X1 - device has a pre - set default status consisting of a manufacturer's device configuration. 
You need to carry out a system reset to load this configuration. 

Switch the X1 - device off with the <Power - On> switch. 

Press the ,  and  keys simultaneously, 

keep these pressed and  

switch the device back on again. 

Release the keys when the System reset message appears on the display. 
The manufacturer's device configuration is now active. All data in the device has been deleted. The device 
configuration which you had been using can be copied to the DTECT®X1 by means of data transfer from 
the X1 - Administrator, provided this has been saved (see section “Making a connection to an X1 - 
device”). 
 

 Caution !!! A system reset deletes all data and configurations saved in the device. 
Transfer these to the control computer BEFORE a system reset. 
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4.4.8 Error messages  
If errors occur in the monitoring mode - we do not mean an alarm - the user will be informed of these on 
the display. 
 

 Before troubleshooting, always check whether the message has been caused by a 
change in the status of the monitored machine, e.g. a change in its speed. 

 
The following error messages are possible: 
 

Error message Meaning 

Bad Filter Wrong filter for the frequency recording, or the speed is outside the valid 
range for the filter. 
 
Solution: if the error does not go away, select a different filter or filter 
settings. 
 

Bad Konfig An error has occurred in the monitoring configuration data, e. g. battery 
too weak. 
 
Solution: Perform a system reset (see section 4.4.7). 
 

Interrupted A measurement with a monitoring configuration has been interrupted due 
to changes in settings or data transfer. 
 

No Trigger The monitoring configuration could not perform triggering or validation. 
 
Solution: If the error does not go away, check the auxiliary signals 
validation conditions and configuration setting. 
 

Overload Overload on a sensor input amplifier, e.g. with greatly fluctuating 
intensity of vibration signals   
 
Solution: If the error does not go away, select a suitable fixed 
amplification factor in place of the automatic amplifier setting. A further 
possibility is to deactivate the automatic overload control. 
 

Speed Err The level of the signal used for validation changes faster than the 
maximum value defined in the configuration during measurement. 
 
Solution: If the error does not go away, check settings in the monitoring 
configuration. 
 

Win Error The upper frequency of the highest frequency band is greater than the 
low pass cut-off frequency. 
 
Solution: If the error does not go away, adjust the cut - off frequency of 
the low pass or position and width of the highest frequency band. 
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4.5 Computer-controlled operation 

Create a device configuration  
The information on monitoring a sensor signal can be found in the monitoring configurations. The limit 
frequency of the low pass filter, centre frequency and band width of the frequency bands, type of 
characteristic value and limits for pre and main alarm are required to define a monitoring configuration. 
A DTECT®X1 device can process a maximum of eight monitoring configurations - depending on the 
design. Together with the overriding settings of the DTECT®X1, these then represent the device 
configuration. 
 
The device configuration can only be created with the X1 - Administrator on the control computer. It can 
then be transferred to the DTECT®X1 device via a data connection. There follows a description of this 
procedure. Please refer to the corresponding chapter on the X1 Administrator Software for detailed 
descriptions of the individual steps in the X1 - Administrator. 

Create a device configuration in the manner described in X1 - Administrator (from section “Create 
a new device configuration”). 

Create a data link to this device (see section “Making a connection to an X1 - device”). 

Transfer the new device configuration to the X1 - device with the X1 - Administrator (see section 
“Making a connection to an X1 - device”). 

Terminate the data link with the X1 - Administrator.  
The X1 - device then switches back to the monitoring mode. 
 
Transfer measured data and characteristic values from the X1 - device 
 
The characteristic values saved for every monitoring configuration and the data from the last 
measurement can be transferred to the external computer on which the X1 - Administrator has been 
installed for an evaluation of the DTECT®X1 - device. 
 
Proceed as follows to transfer the measured data and characteristic values. We will only mention the 
necessary actions in the X1 - Administrator with no further details . 

Create a link to this device (see section “Making a connection to an X1 - device”). 

Start transfer of the desired data from the DTECT®X1 - device with the X1 - Administrator (see 
section “Retrieving and saving the measured data from an X1 - device”). 

Terminate the data link with the X1 - Administrator.. The DTECT®X1 - device then automatically 
switches back to the monitoring mode. 
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The X1 - Administrator 

5 Applications and installation 

5.1 Applications 

An X1 - unit can only be comprehensively configured from an external computer by means of serial data 
transfer. An external computer is also needed to read the current characteristic values, alarm statuses 
and time and frequency signals from the X1 - device . 
 
The X1 - Administrator can manage a number of X1 - devices. A number of device configurations for 
various monitoring tasks can in turn be saved for each X1 - device. The device configuration has to be 
transferred to the corresponding device before use. 
Since an X1 - device works largely automatically and only temporary interventions are needed for 
configuration, a mobile control computer is adequate for a number of X1 - devices. 
 
The X1 - Administrator contains a configuration module, the so-called X1 - Explorer, as a central 
component to create the configuration of the DTECT®X1 - device and to exchange data with a DTECT®X1 
- device. 
The read - in data can be shown graphically in the graphic component of the X1 - Administrator, the X1 - 
Viewer, and evaluated with special cursor and graphic functions. 
 

 The X1-Data Manager takes care of data management. The Remote - Server is provided 
for the automatic monitoring and data recording for a random number of DTECT®X1 - 
devices. The DTECT®X1 - devices can send their event-controlled alarms and data to 
this server and these are then evaluated via data administration. 
 
The X1 - Administrator runs under Windows 98, NT, 2000 and XP. 
 
 
The following sections describe  

how to install the X1 - Administrator, 

how to control one or more DTECT®X1 - devices and 

how to read data from a DTECT®X1 - device and then evaluate and manage this data. 

5.2 Installation  

The DTECT®X1 - Administrator is installed with the aid of an installation program which can be found on 
the data carrier delivered with the system. All other applications should be closed during installation. 
 

Insert the data carrier into the computer. If installation does not start immediately it can be started 
manually with the "Install.exe" program through Windows Explorer. An installation assistant is 
opened which guides you through the further installation. 

Follow the further instructions of the installation assistant. 
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You can start the X1 - Administrator after successful installation. The X1 - Administrator start window 
appears. If you have selected the "Demo database" option during installation the demo device now 
appears in the left part of the X1 – Explorer. 

 

Start window of the X1 - Administrator after installation. 

Read the next section of the manual to familiarize yourself with the mode of operation of the X1 - 
Administrator. 
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6 The user interface of the X1 - Explorer 

This describes the menus and buttons of the X1 - Explorer component of the X1 - Administrator. These 
manage the X1 - devices and their configurations and exchange data between the X1 - Administrator and 
X1 - device. 

 

X1 - Explorer with the structure of the X1 - device, configurations and a features register. 

6.1 The Description 

The window has a menu bar along the top and a symbol bar below this with which certain functions of the 
X1 - Explorer can be called quickly and easily. 
 
The window is split into two below the two bars. To the left we find a tree structure of the DTECT®X1 - 
devices and configurations. This contains the managed DTECT®X1 - devices, the device configurations 
created for these and the monitoring configurations as symbols in a descending hierarchic order. 
The symbols are coloured green, yellow or red and thus show the alarm status of the DTECT®X1 - 
devices and alarming devices and monitoring configurations. The colours yellow and red hereby stand for 
a pre and main alarm, the colour green shows that no alarm has been reported. 
 
The folders can be opened in the same way as folders can be opened under Windows Explorer. The 
features of the selected element are then shown in the right side of the window. These are various 
registers in which settings can be made for the device and monitoring configurations. 
 
Important control functions of the X1 - Administrator are contained in a context menu which can be 
opened using the right mouse button on the entries of the "X1 - devices and configurations" structure. 
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The display "Online" or "Offline" in the status bar along the bottom of the window shows you whether the 
X1 - Administrator is currently connected to an X1 - device or not. If it is connected, the serial number of 
the device will be shown to the right of this. 
 

 First-time users can now skip to section “First steps with the X1 - Administrator” for a 
detailed description of the X1 - Administrator functions.  
The meanings of the menus and buttons will be summarised in the following sections. 
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6.2 The menu bar  

The menu bar provides access to the following functions of the X1 - explorer. 
 

Menu Commands and function 

File New 

Creates a new database 

Open 

Opens a database via a directory box. 

New open 

Opens a database via a selection list of previously opened 
databases. 

Rename 

Renames the opened database. 

Save 

Save the entries in the configuration register. 

Accept modifications  

Use entries in the configurations register without saving. 

Refuse modifications 

Cancel changes in the configuration register. 

Delete 

Delete a marked element in the structure of the X1- 
device and configurations. 

Add new device  

Log a new X1 - device into the X1 - Administrator. 

Import file 

Import previously exported files. 

Export file 

          Open the X1 - Export Wizard. 

Mail file 

          Open the X1 - E-Mail Wizard. 

Close 

Close the X1 - Administrator. 

View Data Management 

Open the X1 - Data Manager. 
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X1 Device Add new device 

Adds a new X1-Device to the X1 - Administrator. 

Connect to selected  X1 - Device 

Establishes a data connection between the X1-Device 
and the X1-Administrator. 

Close current connection 

Closes the data connection between the current X1-
Device and the X1-Administrator. 

Load data from X1 - Device 

Starts downloading measurement-data from the X1-
Device. 

Send data to X1 - Device 

Uploads surveillance configuration to the currently 
connected X1-Device. 

Device Version 

Shows the firmware's version number of the currently 
connected X1-Device. 

Device Log 

Opens the log-dialogue. 

Device Time 

Synchronise the clock of the currently connected X1-
Device with the computer's sytem time. 

Transfer rate 

Sets the baud-rate (only available when using RS-232 
connected X1-Devices). 

Reboot Device 

Reboot the currently connected X1-Device. 

Extras Options 

Opens the configuration dialogue of the X1-Administrator. 
 

Remote Start 

Starts the remote server. 

Stop 

Stops the remote server. 

Messages  

Shows list of status reports on remote server. 

Configuration 

Starts configuration dialogue for the remote server. 
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Help Contents 

Displays the online help with register "Contents". 

Index 

Displays the online help with register "Search". 

Help on help 

Shows information about using the online help. 

Info 

Displays information concerning the X1-Administrator 
software. 
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6.3 The toolbar 

Certain functions of the X1 - Administrator Explorer can be called via the buttons in the toolbar. 

Button Meaning 

 Close X1 - Administrator. 
 

 Change to X1 - Data Manager. 
 

 Add a new X1 - device into the X1 - 
Administrator. 
 

 Save the entries in the configuration register. 
 

 Make data connection to the selected X1 - 
device. 
The alarm status of the X1 - device is 
automatically transferred. 
 

 Break a data connection to an X1 - device. 
 

 Refuse modifications in the configuration register.
 

 Delete the marked element in the structure of the 
"X1 - device and configurations". 
 

 Search for configuration. 
 

 Create a new monitoring configuration. 
 

 Transfer measured data from X1 - device to X1 - 
Administrator. 
 

 Transfer configuration from X1 - Administrator to 
X1 - device. 
 

 Accept alarm status of X1 - device in the X1 - 
Administrator. 
 

 Display last status report from remote server 
 

 Start the remote server 
 

 Stop the remote server 
 

 Opens window with status reports of remote 
server  
 

 Opens configuration dialogue for remote server  
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6.4 The context menu for X1 - devices 

If an X1 - device is marked in the "X1 - devices and configurations“ structure in the left part of the X1 - 
Explorer window or the folder alongside this is open, a context menu for the following commands can be 
opened with the right mouse button: 
 

Command Meaning 

New Open a sub-menu  
to read the configuration of an X1 
- device and 
to create a new  device 
configuration. 
 

Connect to selected X1 - device  Make data connection to the X1 - 
device. 
 

Read out all measured data   Reads out all measured data for 
the selected X1 - device and 
saves them in the database. If the 
device configuration is not 
present in the database it will be 
created. 
 

Reset All Alarms for X1 - Device Reset all alarms of the selected 
X1 - device 
 

Set Clock of Conn. X1 with 
System Time  

Set clock of connected X1 - 
device with the clock of the 
control computer. 
 

Read Clock of Connected X1  Read and display the time on the 
internal clock of the X1 - device. 
 

Search Database for Current 
Device Configuration 

Search the database for a device 
configuration which corresponds 
to the active configuration of the 
connected X1-device. 
 

Edit configuration of the X1 - 
modem  

Save settings for the modem 
connected to the X1 - device in 
the X1 - device  
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Transfer rate Set the data transfer rate for the 

serial interface at the X1 - device 
(only in the event of a direct serial 
connection to the X1 - device). 
 

Export Opens the export-wizard which 
guides you step by step through 
the exportation process. 
  

Delete Delete the selected X1 - device 
with all device and monitoring 
configurations from the database 
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6.5 The context menu for device configurations 

If a device configuration has been marked or opened in the tree structure of the X1 - devices and 
configurations in the X1 Explorer a context menu can be opened with the right mouse button: 
 

Command Meaning 

New Open a sub-menu  
to create a new device 
configuration, 
to create a new monitoring 
configuration. 
 

Overwrite Device Configuration 
with Contents of Device  

The configuration saved in the X1 
- device is read and accepted 
under the name of the device 
configuration.  
 

Send Device Configuration to 
X1 

The device configuration is sent 
to the X1 - device and the 
configuration saved therein 
overwritten. 
 

Update Alarm Status  Read out alarm status of the X1 - 
device to the X1 - Administrator. 
 

Export Opens the export-wizard which 
guides you step by step through 
the exportation process. 
  

Copy Copy the device configuration to 
the clipboard. 
 

Insert Insert a device configuration from 
the clipboard. 
 

Delete Delete the device configuration 
with all monitoring configurations. 
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6.6 The context menu for monitoring configurations 

And finally, the following functions are summarised in a context menu for marked or opened monitoring 
configurations: 
 

Command Meaning 

New Open a sub-menu to create a 
new monitoring configuration. 
 

Load Data from X1  Transfer the characteristic values 
and time and frequency signals 
saved in the X1 - device to the X1 
- Administrator and save there. 
 

Data Open a sub-menu to graphically 
show and/or delete the last data 
transferred from the X1 - device. 
 

Export Save the X1 - device information 
including all device and 
monitoring configurations, 
optionally with measured data, in 
a file which can later be imported.
  

Export data  Opens the export-wizard which 
guides you step by step through 
the exportation process.
 

Copy Copy the monitoring configuration 
to the clipboard. 
 

Insert Insert a monitoring configuration 
from the clipboard. 
 

Delete Delete the monitoring 
configuration 
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6.7 General settings  

Open the window to configure the general settings of the X1 - Administrator with the command Extras  
Options. 
 

 When this menu point is disabled (grey), then the user which is logged in has not 
enough rights. In the user management, at least the right to start the remote server 
must be enabled.  

 

"Options" window to configure the general settings. 

The left part of the window shows a tree directory from which you can select the various configuration 
options. Information on the various setting possibilities or a configuration box appears in the right part of 
the window depending on your selection from this tree. 
There is a tree directory in the left section of the window in which the various configuration options are 
compiled into groups. Click the symbol in front of the group with the mouse to expand the view of the 
configuration options. 
Information on the individual configuration options or an input mask for the settings appears in the right 
section of the window. 
The following groups and configuration options are available: 
 
General / Language 
You can change the language settings for the X1 - Administrator in this dialgoue box. The X1 - 
Administrator has to be re-started after changing the language settings. 

Select the desired language from the list box. 

If you wish to accept the change directly close the window with OK or carry out further settings. 
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General / Miscellaneous 
By enabling the option „Cumulate characteristic values“ in the menu Extras -> Options -> General -> 
Miscellaneous, all trend data sets which are loaded manually or – in remote mode – automatically from 
the X1 device, are appended to the previous data sets (cumulated). This makes it possible to store trend 
data over a very long period of time, although the memory size of the X1 device is limited. To save hard 
disk space the administrator will store the cumulated trend data in one single file, even if there are multiple 
data sets displayed in the data management module. So if a single data set is displayed in the viewer, the 
trend data is nevertheless shown for the whole measuring time, from the first to the last measurement. A 
vertical grey line in the trend data display marks the point in time for which the time signal and FFT are 
displayed. 
 
The cumulation of characteristic values only works as long as there is no change in the corresponding 
monitoring configuration. After the monitoring configuration has been changed, a new trend data file will 
be created and all new data will be cumulated in this file. 
 
In the same options dialogue it is possible to set a maximum length for the cumulated trend data files. 
After this length has been reached a new trend data file will be created. 
 
The settings in this dialogue are global and apply to all X1 devices managed by the administrator. 
 
Database / Cleaning 
Automatic database cleaning limits the size of the database. Using this Option, you can specify conditions 
on which database cleaning will be conducted and which data will be erased. 

 

"Options" window to configure the database cleaning. 

You can specify several conditions on which database cleaning is conducted: If free diskspace 
drops below a certain value, if a certain number of data-sets is saved in the database or after a 
certain period of time. The cleaning of the database starts automatically if one of the selected 
conditions is fulfilled. 
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Choose the method of how to handle the data which is to be deleted. Select "no data set with 
alarms" if only data sets without alarms should be deleted. Select "all data sets" if all data sets 
should be deleted from the database. Additionally you can select if and how many data sets 
should be kept. First, concerning an interval from the day where the cleaning takes place to a 
certain number of days in the past. Second, a certain number of data sets per day which are 
younger than four weeks. Third, a number of data sets per day which are older than four but 
younger than eight weeks and finally a certain number of data sets which are older than eight 
weeks. You can combine these conditions as you wish. 

 

 CAUTION! To avoid unwanted loss of data please make backups of your databases at 
regular intervals. 

 
Database / History 
After this option has been selected you will be shown a list of all previously opened databases on the 
right. This list contains the entries you can use to open existing databases in the menu File  Open new. 
Entries can be deleted from this list to make it more understandable. 
Proceed as follows to delete an entry: 

Select the entry you wish to delete in the list with the mouse and  

start deletion with the <Delete selected entries> button. 
 
Database / Miscellaneous 
This option allows you to delete an existing database. All entries in the is database and all data will be 
deleted by this action. 
Press the <Initialise database> button to initialise the currently open database.  
 
Export 
Automatic data export (see section “Export measured data in an ASCII format”) is configured and 
activated in this window. During automatic data export all data records added to the database will also be 
saved in the specified directory in an ASCII format. 
Proceed as follows to activate this function: 

Mark the control box "Activate automatic data export" and  

enter the name of the export directory in the field "Export path". 
 
Report 
This option allows you to format the report (see section 10). The logo for the title picture and the company 
logo can be exchanged as you wish in the two fields of the right input mask. 
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"Options" window to configure the layout of the report. 

Contact 
Here you can find our address, phone- and fax-numbers as well as our e-mail address and a link to our 
homepage. 
  
Mail / Configure 
This option allows you to change the settings of the email functionality of the X1-Administrator. 
 

 

"Options" window to configure the email functionality. 
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Press the button Configure to open the "Email options"-dialogue. Here you can choose the method 
of email transport (see paragraph Selecting the email-service). 

Please enter your email-address into the edit field named "From". 

The edit field "To" acquiers the email-address of the recipient to whom the email will be sent. 

If available, please enter your contract number into the edit field "Contract number". 

Furthermore you can enter an optional text with additional information into the text field labeled 
"Comment" which will be attached to the email. 

 
Selecting the email-service 
 

 

"Options" window to configure the method of email transport 

Select "Microsoft Outlook" to send mails using this application or decide in favor of using either 
MAPI services (Messaging Application Programming Interface) or SMTP services (Simple Mail 
Transfer Protocol). Please keep in mind that you have to enter the IP-address of your mail server 
into "Host" if you have selected SMTP services.  

 
Mail / Automatic 
With this option you can determine if and under which circumstances the X1-Administrator is supposed to 
send emails automatically. 
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"Options" window to configure the automatic email transport. 

Automatic in remote server mode 
 
If this option is checked emails will be send if the X1-Administrator is in remote server mode. Please 
check "Only on alarm" additionally if you only want to receive a message if the currently connected X1-
Device has reported an alert. "Include data" instructs the X1-Administrator to attach the previously 
downloaded and saved data to the email. 
 
Automatic 
 
Please check this option if you would like X1-Administrator to send mails at recurring dates. Enter the 
number of days to pass between two emails into "All X Day(s)". With the option "But only data sets from 
the last X Day(s)" you can specify from how many days the collected data should be transfered. "Only not 
yet exported data" makes the X1-Administrator to send data that has not been exported yet. 
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7 First steps with the X1 - Administrator 

The X1 - Administrator must be set up on an external computer for initial commissioning of an X1 - device. 
Proceed in the manner and sequence described in the following sections. These include 

the creation of a data link between the X1 - Administrator and the X1 - device, 

adding a new X1 - device in the X1 - Administrator, 

the creation of a device configuration, 

the creation of a monitoring configuration and 

the transfer of the new device configuration to the X1 - device. 
We strongly recommend this procedure for first-time users. 

8 Communication between X1 - device and X1 - Administrator 

Data exchange with the X1 - Administrator, which is loaded on the so-called control computer, is important 
for monitoring work with an X1 - device. 
 
Data exchange can take place in various ways: 

via a direct serial connection between the X1 - device and control computer, 

via a modem connection, where a or GSM modem is connected to the X1 - device and a modem is 
also connected to the control computer,  

via a modem connection, where a or GSM modem is connected to the X1 - device and a GSM 
modem is connected to the control computer, 

via a network connection according to the TCP/IP - protocol, where the X1 - device is connected to a 
so-called "Comserver“ which makes the network connection to the control computer. 
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A connection is made when you enter  
the command to add a new X1 - device or 

the command to make a connection for a selected X1 - device  
in the X1 - Administrator. The make connection window then appears. 

 

The "Make connection" window 

Proceed as follows: 
Select the register with the desired type of connection. 

Perform the corresponding settings as described in the following sections. 

Start to make a connection with the <OK> button. 
 

 Your choice of the type of connection will be saved together with the settings. 
The next time you wish to connect to the device in this way you will only have to 
confirm the connection with the <OK> button. 
 
The individual types of connection and necessary settings will be described in the following sections. 
 

 First-time users can now skip to the next section. 
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8.1 Passwords 

For protection against unauthorised access, the X1 can be protected by one or two (depending on the 
firmware version) passwords. These can be entered in the X1 - Administrator in the register Device 
Settings. The factory default is a disabled password protection, the passwords are empty. 
 
For an X1 with the firmware version 3.0 or 3.2, only one password can be entered, which is needed for 
connecting to the device. If the password is set in the X1 - device, but not in the device settings, the X1 -
 Administrator will prompt the user for the password when connencting to the X1. If the password is not 
correct, no connection to the X1 can be established. 
 
As of firmware version 3.4, the X1 has two passwords. If password protection is needed, BOTH 
passwords must be entered. After sending the passwords to the X1, one of the following security levels is 
selected everytime a connection is established. 
 
No password When no password is set in the X1 - Adminstrator, then data can only be 

read from the X1. It is not possible to change device settings or 
configurations. 

Only first password As soon as the first password is correct when connecting to the X1, the 
user can also reset the alarm status of the X1 and reboot the device. 

Second password If the second password is correct, then the user can change all settings 
of the X1. In this case, it doesn’t matter whether the first password is 
correct or not. 

 

 

Input fields for X1 passwords 
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8.1.1 Connecting to a password protected X1 
When using an X1 with the firmware version 3.0 or 3.2, the password entered under Device Settings is 
sent to the X1. If the password corresponds to the one set in the X1, the connection is established and 
data can be read and configurations can be sent. If the password protection is enabled in the X1, but no 
password is set in the X1 - Adminstrator, you will be asked for a password when connecting to the X1. 
 
For X1 - devices with firmware version 3.4, the first and second password are sent to the device. If both 
passwords are incorrect or not set, data can only be read from the X1, no settings can be changed. 
 
When the password protection is deactivated in the X1, all password fields in the X1 Adminstrator must be 
empty! 
 

8.1.2 Changing passwords 
To change passwords, you first have to connect to the X1 with the old passwords. If the password 
protection is disabled in the X1, all password fields must be empty. As soon as a connection has been 
established, the passwords can be changed. Enter the new password in the Device Settings in the X1 -
 Adminstrator and retype it in the right field. Then press the button Send to X1 Device to activate the 
changes. 
 

8.1.3 Enabling the password protection 
Enabling the password protection can be done in the same way as changing the passwords. After 
connecting to the X1 device (the password fields must be empty when doing this) you can enter the first 
(and when using firmware version 3.4 and higher also the second) password and send it to the X1. 
 

 When using firmware version 3.4 and higher, the second password must always be set 
when activating the password protection. If this field is empty, the password protection 
is deactivated! 

8.1.4 Disabling the password protection 
There are two ways for disabling the password protection. The first is to delete the passwords after a 
connection has been established and to press the Send to X1 Device button. The second way is by 
executing a Total System Reset. 

8.2 The direct serial connection  

The data is transferred directly via the serial interface with this type of connection. A pre-condition is that  
the interface "Config/Com" of the X1 - device and a serial interface of the control computer are linked 
via a suitable cable, 

the X1 - Administrator addresses the connected serial interface and transfer rates of both interfaces 
are identical. 

 

 The X1 - device and the control computer are connected by a customary cable for serial 
connections between two computers. This cable is not suitable for a connection 
between the X1 - device and a modem. The cable assignment is listed in the enclosure, 
section “Connection between X1 - device and computer”. 
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Settings for serial communication  
The necessary software settings can be made in the "Make connection" window. This window 
appears when you log a new X1 - device into the Administrator or select the "Make connection" 
command for a chosen X1 - device which is already logged into the X1 - Administrator. 

Select the "Serial communication" register in this window. 

Enter the serial interface of the control computer to which the data cable for the link to the X1- 
device is connected. 

Select the speed at which you wish to communicate with the X1 - device via the serial link. The 
standard transfer rate is 9600 baud. 

Confirm you choice with the <OK> button. 
Connection to the X1 - device will then be made automatically. 
 
If the transfer rates set for the control computer and X1-device differ from one another you will be shown a 
message saying that the connection could not be made. In this case try and make the connection with a 
different transfer rate. 
 
The transfer rate for the X1 - device interface can be set via the context menu of the X1 - device in the 
structure of the X1 - device and configurations. Select the Transfer rate command. 
 

 Please remember that the baud rate at the X1 - device can only be changed if this is 
connected to the control computer via a direct serial connection. 

8.3 The modem connection 

With this type of connection the data is transferred via a telephone network or mobile radio network. A 
pre-condition is that   

a modem or GSM modem is connected to the "Config/Com" interface of the X1 - device,  

and the control computer also has a modem connection and that the modem is configured under 
Windows. Details can be found in your modem documentation and Windows manual. 

This section describes the minimum requirements on the modems used and 

how to set up the control computer and X1 - device for modem communication. 
 

 Please notice that a modem or a GSM modem are connected to the X1 - device by an 
enclosed special cable. Its assignment is listed in the enclosure, section “Connection 
between X1 - device and modem”. 
 

 The following sections only explain how to set up a data line using conventional 
modems. Please inform yourself of the special features of your modem in its instruction 
manual, how it works and how to configure it and connect it to the telephone network. 
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8.3.1 The modem - requirements 
The modems used on the X1 - device side must allow certain settings to ensure the correct function of the 
modem connection. These are sent to the modem in so-called AT-commands. 
 
The most important configuration possibilities and commands are listed below.  
 

 Since the configuration possibilities and AT command set may differ from modem to 
modem, please check and compare this information with the data in your modem 
instruction manual. 
 

Function AT - 
command 

Explanation 

Echo On 
Echo Off 

ATE1 
ATE0 

Echo: 
All characters received by a modem in the command 
mode are sent back to the transmitter. 
 

Auto-Answer on  
Auto-Answer off 

ATS0=1 
ATS0=0 

Auto-Answer: 
The modem answers automatically when a call is 
received.  
This function must be activated  for the modem on the X1 - 
device. 
 

DTR on 
DTR off 

AT&D2 
AT&D0 

Modem's reaction to a change in voltage on the DTR - 
line: 
Modem at X1 - device:  
"DTR off" 
Modem at control computer: 
"DTR on", 
so that the connection to the  X1 - device can be 
terminated by switching the DTR - line. 
 

Error correction 
 MNP4 on 

AT\N5 Error correction during data transmission. 
Must be activated here. 
A connection is also possible with correction, but is 
unreliable.   

 

8.3.2 Connection via modem on the control computer  
This explains how to set up a modem at the control computer on which the DTECT®X1 - Administrator has 
been loaded should you wish to a log a new X1 - device into the Administrator or select the "Make 
connection" command for a chosen X1 - device which has already been logged into the Administrator. 
 
Make sure that,  

the modem is connected to the telephone network and a free serial interface of your control 
computer as described in the modem manual and is configured as a modem for Windows, and 

Call one of the "Make connection" commands in the X1 - Administrator. 

Select the "Modem" register in the "Connect to X1" window. 
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"Modem" register to configure the modem connected to the control computer for connection to a selected 
X1 - device. 

You can select all modems installed on the control computer in this register: 
 
Select the modem you wish to use for the connection from the list box "TAPI Device". 
 

Enter the number of the modem to which you wish to connect and to which the X1-device is 
connected in the telephone number field. If the modem on the control computer is on an extension 
line of a telephone system you will probably have to add a 0 to get an outside line. 

End the dialogue by pressing the <OK> button. 
 

Your entries will then be saved for the next connection set-up with the X1 - device and a connection will 
be made. If you have entered the "Password inquiry" option during configuration of the X1 - device (see 
the following section) you will be asked to enter this during connection set-up. 
 

 If your modem is connected as an extension line to a telephone system this has to be 
set accordingly during installation of the modem driver. Otherwise your modem will not 
be able to make a connection. 
 

 Please note thet you can only make a connection if you have set up the modem 
connected to the X1 - device (see the following section). 

 

8.3.3 Connection via a GSM - modem at the control computer  
The use of a GSM modem on the control computer only differs slightly from that of a decicated circuit 
modem.  
 
If no Windows driver has been delivered with the GSM modem install a standard modem with a transfer 
rate of 9600 Baud. 
 
Make sure that, 

the modem is connected correctly to the control computer, 

that you are using a SIM card cleared for outbound data traffic, and  

that the modem is switched on. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 818 of 927



The  modem connect ion  

56 

Call one of the "Make connection" commands in the X1 - Administrator. 

Select the "GSM" register in the "Connect with X1-device" window. 
You can select the modem connected to the control computer in this window and enter the telephone 
number. 

Select the modem for the GSM mode from the list box "TAPI Modem". 

Enter the number of the modem under which the desired X1-device can be reached in the 
"Telephone number" field. 

End the dialogue by pressing the <OK> button. 
Your entries will then be saved for the next connection set-up with the X1 - device and a connection will 
be made.  
 
If the GSM modem has not yet been registered in the network you will be asked to enter the 
corresponding PIN. 
 
If you have entered the "Password inquiry" option during configuration of the X1 - device (see the 
following section) you will be asked to enter this during connection set-up.  
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8.3.4 Setting up the modem on the X1 - device  
Installation of the modem for the X1 - device, the so-called X1 - modem, is carried out in three steps:  
 
First save the modem configuration necessary for modem operation in the X1 - device with the X1 - 
administrator. 
 
The serial interface of the X1 - device is then configured. 
The modem is then connected to the X1 - device and re-booted so that the modem configuration is sent 
from the X1 - device to the modem. 
 
Entering settings for the X1 - modem 
Start the configuration of the X1 - modem, 

by making and activating a direct serial connection between the X1 - device and the control 
computer. 

Select the connected device in the X1 - Explorer and select "Device settings" in the features 
display on the right side.    

 
This register shows you the configuration data for the X1 - modem currently saved in the database. A red 
colour in the lower section of the register indicates that modem configuration saved in the database is 
different from that saved in the X1 - device. The values saved in the database can be overwritten with 
those in the X1 - device by pressing the "Replace with device values" button. Conversely, the X1 - 
device can be updated with the configuration data from the database by pressing the "Send to X1-device" 
button. 

 

The "Modem configuration" register to configure the modem connected to    the X1 - device  
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The configuration in detail: 
Select the type of modem connected to the X1 - device from the list box "X1- device 
communicates over". 

Enter the AT - commands with which you wish to initialise the modem in the "Initialization" field. 
Necessary settings are <DTR Off>, <Echo Off> and <Auto-Answer On>. With the modem 
commands described in section “The modem requirements” the initialization string is 
<ATE0&D0S0=1>. This initialisation corresponds to the default setting in the X1 - device  

A number of commands can be listed one after the other. Commands which require "Carriage Return/Line 
Feed" at the end must be completed with the <Insert CR LF> button. These can then be followed by 
further commands. 

For remote operation you will also have to enter the the number of the remote server to which the 
X1 - device is to transfer its data in the "Tel. Number" field and  

set the dialling method by which the X1 - device makes the connection with the selection boxes 
"Tone dialling“ or "Pulse dialling". Select "Tone dialling if using a GSM modem. 

Further information on remote operation can be found in “The remote mode”. 
 
If a GSM modem is used, 

Enter the four-digit PIN which checks the access authorisation before logging into the mobile radio 
network in the "PIN" field. This secret 4-digit number is issued when you register with a network 
operator. 

 

 Enter the PIN carefully. If the wrong number is sent to the mobile radio network modem 
three times in succession this will be blocked for any further PIN entry.  
You can cancel the blocking of the PIN with a suitable program. Please refer to the 
modem manual. 
 
With “Reinitialize Device every x min” a time interval can be set for a reinitialisation of the 
communication. This means, that for example a GSM-modem is reinitialised and that it will 
reconnect to the GSM-network, if the connection has been lost. 
 
This completes the entries in the "Device settings" register  

Save the settings and send them to the X1 - device. 
The configuration will now be sent to the X1 - device and saved therein. 

Set the baud rate with which the X1 - device is to communicate with the modem in the context 
menu (see “The direct serial connection”).  
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 The majority of mobile radio network modems do not adjust automatically to the data 
transfer rate of the connected X1 - device, unlike dedicated telephone circuit network 
modems. You should thus make sure that the X1 - device and modem use their common 
data link with the same data transfer rate. The normal pre-set transfer rate for GSM 
modems is 9600 Baud, in individual cases also 19200 Baud. 

Then disconnect the serial connection between the control computer and X1 - device. 
 
The X1 - device will be re-booted. 
 
Connecting the X1 - modem  
Once you have sent the modem configuration to the DTECT®X1 - device and checked that the data 
transfer rate of the connection between the X1 -device and modem has been set correctly you can 
connect the modem to the X1 - device. 

First switch the X1 - device off. 

Connect the modem to the telephone network and the serial interface "Config/Com" on the front of 
the X1 - device as described in the modem manual. 

Switch the modem on. 

Switch the X1 - device on. 
The X1 - device will then be re-booted. During this new start it detects that a modem is connected to the 
serial interface and sends the saved modem configuration to this. The modem connection is thus also set 
up at the X1 - device. 
 
Automatic modem detection  
The X1 - device carries out an automatic modem detection every time it is started. This is indicated by the 
"Search Modem" message on the display. If no modem is connected to the X1 - device it automatically 
switches to direct serial communication mode. 
If the X1 - device detects a modem at the serial interface this will be initialised. All character strings sent to 
the modem for initialisation as well as the modem replies are shown on the display of the X1 - device. This 
is a simple troubleshooting facility should problems arise when using the modem. The procedure will be 
explained in the following taking a connected GSM modem as an example. 
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Starting modem detection 

 

Modem detection started, X1 awaits for reply from modem. 

The connected modem is detected. 

  

X1- device has detected modem. 

The system checks whether the GSM - modem is registered in the network. 

 

Is the modem registered? Antwort +CPIN:SIM PIN means modem awaits PIN 

If not it is registered by sending the PIN. 

 

Pin sent. Reply from modem that PIN accepted. 

Modem successfully registered in the network. 

 

GSM - modem registration successfully completed. 

The modem is initialised, the corresponding AT - command is sent  

 

X1 sends intialisation string from modem configuration 
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Modem replies with "OK". Initialisation successful. 

The modem replies with "OK", initialisation has been completed. 

 

Initialisation successful. 

The X1 - devices switches to the monitoring mode. 
 
The following table lists the error mesages and their possible causes during modem operation. It can help 
remedy possible errors. 
 

Messages Possible cause 

No Answer Modem does not reply.  
 

Timeout The maximum wait time for receipt of an answer from the modem has 
been exceeded. The data flow has been interrupted. 
 

Wrong Frame Incorrect character frame received. The modem answers do not begin and 
end with <CR><LF>. 
 

Modem 
deselected 

A modem has been detected on the X1 - device. Initialisation has not been 
successful. The modem mode has been deactivated. 
 

Can’t init modem The modem could not be initialised.  
 

Pin rejected! The PIN which was sent has been rejected by the network. The GSM - 
modem cannot be registered. 
 

Pin locked No further PINS can be sent for automatic modem detection since the PIN 
has been rejected twice as being invalid. This function prevents the SIM 
card from being blocked by multiple new starts and incorrect PIN's. The 
block can only be cancelled by sending a new modem configuration to the 
X1 -device or a system reset. 
 

No simcard No SIM card has been inserted into the modem. 
 

Send timeout The X1 - device could not send any character since either no modem is 
connected to he X1 - device or sending from the connected modem has 
been blocked. 
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8.4 The TCP/IP - connection 

With this type of connection the data is transferred via a network according to the TCP/IP - protocol. This 
type of connection can be used if your computer is connected to a computer network and the X1 - device 
is also connected to this network interconnection via an auxiliary device, the so-called "Comserver". The 
Comserver makes the X1 - device network compatible. 
 
Setting up the X1 - device for the TCP/IP - connection 
Before a TCP/IP - connection can be made between the control computer on which the X1 - Administrator 
has been loaded and the X1 - device, this have to be connected to the computer network. The Comserver 
is used for this purpose. This is part of the computer network and can be connected to devices with no 
network interface via a serial interface. 
 

 Further information can be found in the Comserver instruction manual. 

 
Proceed as follows to prepare the X1 - device for the TCP/IP - connection. 

Make sure that the TCP/IP - protocol has been installed on the control computer. Further 
information can be obtained from your network administrator. 

Ask your network administrator to give you a network address, the so-called IP - address, for the 
X1 - device. 

Connect the Comserver to the network and give it the IP - address. 
 

 The the X1 - device and the Comserver are connected by a customary cable like it is 
used for serial connections between two computers. 
Please read the Comserver instruction manual to connect the device to the network and 
to transmit an IP - address. 
 

Make sure that the serial interface of the X1 - device and the Comserver work with the same baud 
rate (see section “The direct serial connection” and the Comserver manual) 

Connect the X1 - device to the Comserver with the enclosed data cable for serial data transfer. 
The X1 - device is now set up for a TCP/IP - connection. 
 
Settings for the TCP/IP - connection in the X1 - Administrator 
The necessary settings on the administrator side are made in the "Connect to X1" window. This window 
appears when you add a new X1 - device into the X1 - Administrator or start the "Connect to selected X1" 
routine for an X1 - device which has already been added into the Administrator. 

Select the "TCP/IP " register. 
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The "TCP/IP  - connection" register 

Enter the network address (IP - address) of the Comserver in the "IP-address“ field and  

select the serial interface of the Comserver to which the X1 - device is connected in the "Port No" 
field. 

Close the dialogue by pressing the <OK> button. 

 
Your entries will then be saved for the next connection to the X1 - device and a connection will be 
automatically made to the device. 
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9 Working with the X1 - Administrator 

9.1 Adding in a new X1 - device  

9.1.1 Adding in a new X1 - device  
Every X1 - device which is to be controlled first has to be logged into the X1 - Administrator. 

Start the X1 - Administrator and  
either select the File -> Add new device item in the main menu  

or the button   in the button bar 
 
The "Make connection" window appears.  

Select the way in which the connection is to be made to the new X1 - device and make the 
necessary settings as described in chapter . 

Close the dialogue with <OK>. 
 
The X1 - Administrator makes the connection to the X1 - device and saves the settings for the next 
connection. 

Then confirm the device log-in. 
In the left part of the X1 - Explorer you will now see the serial number of the X1 - device alongside a folder 
symbol and in the right part a list with the device features. 
 

9.1.2 The features and characteristics of an X1 - device 

 

DTECT®X1 - Explorer with the new X1 - device. 
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The characteristics comprise  
the number of auxiliary channels, 

the number of D/A channels, 

the number of input channels, 

the maximum number of monitoring configurations, 

the maximum number of frequency bands for each monitoring configuration, 

the type of low-pass module, 

the possibility of speed -related monitoring and  

the possibility of enveloping (demodulation). 
 

 Please note that the characteristics of your X1 - device depend on the chosen design 
and may differ from the information in the illustrations. 

9.1.3 The context menu for X1 - devices 
A context menu can be opened for every structural element with the right mouse button in the tree 
structure of X1 - devices, device configurations and monitoring configurations. This structural element 
must first be marked or the folder alongside it opened with the mouse. 
 
The context menu for an X1 - device is explained in section “The context menu for X1 - devices”. 
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9.2 Create a new device configuration  

9.2.1 Creating a new device configuration  
The device configuration contains all monitoring configurations to be processed by the device and all 
commonly used data. This data must first be specified. 

Click the name of the X1 - device for which a configuration is to be created with the mouse in the 
left window of the X1 - Explorers and  

open the context menu with the right mouse button. 

Then open the sub-menu in the New command and  

select the Create New Device Configuration command. 
 
The new device configuration is now entered in the left part of the X1 - Explorer window under the name 
of the X1 - device. 

 

DTECT®X1 - Explorer with the new device configuration and the register "General data". 

The common settings for the monitoring configurations can be defined with the registers in the right side 
of the X1 - Explorer window. 
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Saving the entries  
Either save your entries immediately with the <Save> button, or first press the <Accept> button to save 
the data internally, e.g. for test purposes. Final saving must then be carried out with <Save>. 

9.2.2 The register "General data"  
This register contains the list of monitoring configurations under the corresponding device configuration. 
Each monitoring configuration shows the number of the input channel, type of input, the type of sensor 
used to record the signals and the type of characteristic value used for monitoring. 
 
Name 
You can change the name of the X1 - device shown in the tree structure on the left of the X1 - Explorer in 
this field. This name is also used for the display in the X1 - Viewer. If you add a new device the system 
automatically assigns a new name which consists, amongst others, of the serial number. You can change 
this name as you wish by entering a new name in the Name field. 

 Please note that the name of the X1-Device will not be changed in Dataviewer unless 
you have downloaded data from the specific X1-Device again. 

 

 

Place of installation and additional information 
Additional information can be entered in these two fields. 
 

 Names, additional information and place of installation are data which are not saved in 
the X1 - device but in the database. If a configuration is read out with a differernt 
database this information is no longer available.  
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9.2.3 The register "General settings"  
This register is used to carry out settings which affect the behaviour in the even of an alarm, configure the 
remote functionalities and determine the starting behaviour of the X1 - device. 

 

The "General settings" register. 

 
Alarm conditions 
The alarm delay is specified in the group field "Alarm conditions". This specifies how often a limit value 
must be exceeded before an alarm is triggered. 
 
It also determines how an alarm is to be reset, either manually, i.e. with the X1 - Administrator or buttons 
on the control panel of the X1 - device, or automatically once the cause of the alarm has been remedied. 
 
In the standard setting a pre-alarm is reset automatically whereas a main alarm must be manually reset. 
 
With the checkbox "When validation fails, don't reset alarms and current outputs" you can set the behavior 
of the X1-Device, if calidation failed. 
  
o When enabling this option, a possible alarm will not be reset if validation failed. Alarm-

LEDs, Relais and output sockets as well as the alert-delay-counter remain in their last valid state. 
o If this option is not checked AND if the options "Reset main-alarm/pre-alarm manually" 

are also not checked then the alarm will be reset if validation failed. The Alarm-LEDs switch off, the 
relais drop back to idle mode and the output sockets provide 0 or 4mA. The alert-delay-counter will be 
reset to zero.  

 
 
X1 - Online mode 
You can activate the remote functionality here which allows an X1 - device to report to a central remote 
server if certain events occur. Entries can only be made in this mask if the X1 - online mode has been 
activated beforehand. Details on the adjustable options can be found in chapter “The remote mode”. 
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Boot delay  
You can set how long the X1 - device should wait during a new start in addition to the normal start time in 
this field. If the X1 - device and its peripheral equipment is switched on centrally this prevents the X1 - 
device from starting a measurement before all peripheral equipment, e.g. modem, are ready for operation. 
 

9.2.4 The register "D/A channels" 
If D/A outputs are provided in your X1 - device model you can set which signals are to be sent to which 
outputs here. 
Either  

a current proportionate to the characteristic value of a frequency band for a selected monitoring  
or 

in the event of an alarm, a pre-determined current level for pre- and/or main alarm 
can be output. The standard current strengths are between 4 - 20 mA. 

 

The register "D/A  channels". 

 
Current signal proportionate to a characteristic value 
The analogue signal is proportionate to the characteristic value of a monitoring configuration. The 
characteristic value is related to the main alarm limit or a fixed reference value for the signal output. 
Proceed as follows to obtain this signal at the desired channel: 

First select the option "Related characteristic value“ in the "Define output" group field. 

Enter the number of the monitoring configuration under "Source configuration“ and 

Select the desired characteristic value under "Characteristic value". 

If the output current should not be dependent on the main alarm threshold you shold activate the 
"Lock to special value" option. This can be advantageous if the main alarm threshold changes as 
a function of a control variable on account of the alarm threshold tracking. 
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Current signal for alarm trigger 
Choose between relating the signal  

to the alarm status of a frequency band or monitoring configuration 
or 

to the alarm status of all monitoring configurations. 
 
When no alarms are pending a current of 4 mA is provided at the current output. This value jumps to a 
value selected by the user during pre and/or main alarm. A maximum of 19 mA are possible for a pre-
alarm and 20 mA for a main alarm. 
 
Proceed as follows to obtain the analogue signal at a D/A channel: 

First select the "Pre and main alarm limit" option in the "Define output" group field. 

Enter the monitoring configuration under "Source configuration“ or if you wish to record all 
configurations the entry "Link all configurations". 

Then select the frequency band. 
 
Invert relay 
You can invert the function of the relays by marking the control box in the bottom of the register. If this 
option has been activated the resting position of the relay is the alarm position. This position corresponds 
to the status of a deactivated X1 - device and thus also allows a monitoring of the operating status of the 
X1 - device. 

9.2.5 The register "Sensors" 
The input channels and types of connected sensors with their sensitivity are specified in this register. 
If the X1 - device has switchable input types these can be selected separately from the list of input types 
for the various channels.  
A sensor type can be selected from a list for each input channel and the sensor sensitivity should then be 
entered. 
 
You can also specify which sensor signal is to be output to the BNC socket of the X1 - device. 
 

 If a multiplexer is connected to the X1 - device each input channel has a separate 
sensor output which can be tapped by a BNC socket at the multiplexer. The BNC socket 
of the X1 - device then has no function. 
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The register "Sensors". 

9.2.6 The register "Auxiliary channels"  
The auxiliary channels of the DTECT®X1 - device which will be available in the later monitoring 
configurations for validation, alarm and frequency tracking can be configured in this register. 
 
Signal type 
You can initally select the various types of input (speed input, rotary frequency input, load input and free 
input) from this list field depending on what type of signal the auxiliary channels are used for. If the 
desired signal type is not available you can specify one yourself for the "Free input" of the sensor unit.  
 
Name 
You can enter a name for rhe auxiliary chanells in this field. This name is used in the monitoring 
configuration during further configuration. For exanple, if the name "Motor speed" is entered here you can 
access the auxiliary channel in the monitoring configuration with this name. 
 
Unit 
If you have selected "Free input" as a signal type you can enter a unit here which corresponds to the 
measured input signal. The entry is limited to a maximum of 6 characters. If you have selected a default 
signal type this field will be automatically completed and cannot be altered. 
 
Sensitivity 
Enter the sensitivity of the sensor used in this field. The sensitivity is defined as [Unit] / [Volt]. 
 
Frequency relation 
This value is required to configure the frequency tracking. This value specifies the ratio by which the 
control variable, i.e. the signal measured at the auxiliary channel, affects the position of the frequency 
bands, scaled in [Hz], in the frequency spectrum. The frequency relation is given in the unit [Hz] / [Unit].  
Example: If you measure the speed in rpm at the auxiliary channel the frequency relation corresponds to 
1 Hz/ 60 rpm. In other words 1 Hz in the frequency spectrum corresponds to 60 rpm. 
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The "Auxiliary channels" register. 

 

 If you have planned a speed tracking of the frequency bands or alarm thresholds for the 
monitoring configurations to be defined later you must specify the auxiliary channal to 
which the speed sensor is connected here. 
 

9.2.7 The register "Image" 
You can save a matching image, e.g. for a device configuration, here. 

Press the <Picture> button and select the Change Image command in the menu which is opened. 

Select the file containing the desired image using the selection dialogue. 
Proceed in exactly the same way to edit the image. 
 
If you wish to delete the image select the Delete Image command, and to print this the Print command. 

9.2.8 Multiple device configurations 
A suitable device configuration can be created for various monitoring tasks on every single X1 - device. 
This is sent to the X1 - device as required (see section 9.4) and controls the monitoring work. 
 
Create a further device configuration in the manner described in section 9.2.1. 
You can also start by selecting the command Create New Device Configuration under the New 
command of the context menu for an existing device configuration in the structure of the X1 - devices and 
configurations. 

9.2.9 The context menu for device configurations 
Just like for X1 - devices, a context menu can also be called for device configurations marked in the 
structure of the X1 - devices and configurations. The individual menu commands are listed in section “The 
context menu for X1 - devices”. 
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9.3 Create a new monitoring configuration  

Each device configuration can process a maximum of eight different monitoring configurations (or 16, if 
the X1 is epuipped with 1MB memory) for different input signals or types of characteristic values 
depending on the design of the DTECT®X1 - device. The necessary information such as cut - off 
frequency of the low - pass filter, type of characteristic value, position and width of the frequency bands 
and alarm limits make up the monitoring configurations. These are then run in succession in the 
monitoring mode. 
 
This section will explain how to add a new monitoring configuration to a device configuration. 

9.3.1 Creating a new monitoring configuration  
Proceed as follows. 

Click the device configuration for which you wish to define a new monitoring configuration in the 
left part of the X1 - Explorer. 

Open the context menu with the right mouse button and  

select the option Create a New Monitoring Configuration in the New sub - menu. 
 
A folder with the name of the new monitoring configuration now appears under the name of the device 
configuration in the structure of the configurations. There is a register where the desired settings can be 
made in the right side of the window. 

 

  DTECT®X1 - Explorer with new monitoring configuration and the register "General data". 
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9.3.2 The register "General data" 
This is where you can set  

the type of monitored parameter for the input channel used, 

a characteristic value type as listed in section “Monitoring types in the frequency domain”, 

the cut - off frequency of the low-pass filter, 

the amplification, 

the overlaod detection, 

the window evaluation of the time signal for the FFT calculation, 

the suppression of equal parts and 

the cut - off  frequency of the high - pass filter if enveloping is to be carried out. 
 
Input channel 
Select the channel whose signals are to be processed from the list field of the same name. The numbers 
of the channels and sensor types are shown in the entries. 
 
Monitored parameter  
If an RMS - value is selected as a characteristic value type as wel las an acceleration sensor the 
acceleration signal can be converted into a speed or displacement signal through integration. Make the 
corresponding selection in the group field. This selection possibility only exists for RMS - values 
calculated from the frequency spectrum, i.e. not for the characteristic values from the time domain 
monitoring. 
 
An LdZN - value can only be monitored with an acceleration signal, monitoring according to VDI 2056 only 
with a speed signal. 
 
LdZ-value in g 
When for a characteristic value one of the LdZ-values is chosen, it is possible to switch the unit between g 
and dB. For g, the option “LdZ values in [g]” must be enabled.  
 
Keep in mind that the unit is also used with the speed dependant alarm limits. If a dB-value is used, the 
calculated value from the supporting points is added to the alarm limits (because the value is logarithmic). 
Using values in g, the alarm limits are multiplied. 
 
 
Characteristic value mode 
This is where you can enter the characteristic value types presented in section “Monitoring types in the 
frequency domain”. All characteristic values apart from the time domain monitoring are calculated from the 
frequency spectrum of the recorded time signal. With time domain monitoring, the characteristic values 
are monitored directly from the time, the frequency spectrum is not calculated in this case. 
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Characteristic value type Meaning 

VDI 2056 RMS of vibration acceleration between 10 Hz and 1 kHz 
 

LdZ Broad band LdZN - value between 0 Hz and the cut - off 
frequency of the low - pass  
 

RMS Broad band RMS - value between 0 Hz and the cut - off 
frequency of the low - pass 
 

selective LdZ LdZN - value in fixed frequency bands   
 

selective RMS RMS in fixed frequency bands  
 

selective LdZ speed-dependent LdZN - value in speed - dependent frequency bands. An 
auxiliary channel has to be defined with a speed signal in 
this case (see section 9.3.3). 
 

selective RMS speed-dependent  RMS - value in speed - dependent frequency bands. An 
auxiliary channel has to be defined with a speed signal in 
this case (see section 9.3.3). 
 

Time domain monitoring  Monitoring of the time signal with corresponding 
characteristic values. 

 
LdZ-value in g 
When for a characteristic value one of the LdZ-values is chosen, it is possible to switch the unit between g 
and dB. For g, the option “LdZ values in [g]” must be enabled.  
 
Keep in mind that the unit is also used with the speed dependant alarm limits. If a dB-value is used, the 
calculated value from the supporting points is added to the alarm limits (because the value is logarithmic). 
Using values in g, the alarm limits are multiplied. 
 
Cut - off frequency of low - pass filter   
The low-pass filter filters the useful frequency range for monitoring out of the time signal, i.e. either the 
raw signal or the envelope signal.  
The cut-off frequency must thus be adjusted to the frequency ranges which are monitored. 
 
These can be set in the list field "LP cut-off frequency". The possible values depend on the low-pass 
module which you have selected for your X1 - device. 
 
The low-pass cut-off frequency is automatically set to 1000 Hz for the characteristic value type VDI 2056. 
In the case of "tracked" characteristic values the system automatically sets the low-pass cut-off frequency 
to the optimum frequency range resulting from the configuration of the monitored frequency bands. 
 
Sample rate and number of measured values  
The sample rate is always set to three times the cut - off frequency of the low - pass. 4069 measured 
values are registered in each measurement. The duration of a measurement is the number of measured 
values divided by the sample rate. 
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 Please recognize that the low-pass cut-off frequency and the sample rate are set up 
automatically when speed dependent LdZ - values and RMS - values are used. 
Please note that the maximum low - pass cut-off frequency is limited if you use auxiliary 
channels in a monitoring configuration: 
 
The so-called sum sample rate of a DTECT®X1 - device at which all signals received with a DTECT®X1 - 
device are recorded is limited. The maximum limit of the low-pass cut-off frequency is thus limited if the 
auxiliary channels (trigger channels) are used in a monitoring configuration. To 13 kHz, if the 1st trigger 
channel is used and to 9 kHz if both trigger channels are used. 
 
Amplification setting 
The input signal is amplified in a first stage directly after the input. There is a second amplification stage 
after the low - pass. 
 
The amplifications are set automatically if "automatic" is selected in the list field "1st stage". An initial 
measurement determines the suitable amplification factors which are then used for the measurement. 
 
The amplification factors for both stages can also be set manually. The following possibilities are 
available: 
 

Amplification stage Amplification factor 

1st stage 1, 2, 4, 8, 32, 64, 128 

2nd stage 1, 2, 4, 8 

 
The exact amplitudes of the input signal must be known with a manual setting so as to prevent 
overloading. 
 
Overload detection 
The automatic overload detection can be activated or deactived with this control box. If the input signal 
contains single pulses of a higher amplitude this can lead to an overload of the signal chain. The X1 - 
device interrupts the measurement of the monitoring configuration and starts with the next one. If a 
configuration is always to be measured this can be achieved by deactivating the overload detection. 
 
Windowing the time signal  
When monitoring in the frequency domain you can specify whether the time signal is to be evaluated by a 
Hanning - Windowing. 
 
High - pass  cut - off frequency 
If an LdZ - value is chosen for monitoring the envelope signal is formed from the raw signal using a high 
pass before demodulation.  
The cut - off frequency of the high - pass can be specified in the group field "High - pass cut - off 
frequency". The values 2 kHz and 750 Hz are possible. 
 
Suppression of equal shares 
Mark this item if you wish to suppress the equal share of the recorded time signal. This is carried out 
automatically for enveloping. 
 
Signal configuration 
If an LdZN - value is used for monitoring, "Envelope signal" is marked in place of "Raw signal". 
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9.3.3 The register "Validation" 
The auxiliary channels, if fitted in the X1 - device, for speed - dependent monitoring, alarm threshold-
dependent monitoring and validation are defined in the register "Validation". 
 

 If working with speed - depending monitoring, you must specify to which auxiliary 
channel a speed sensor is connected in the "General settings" register of the device 
configuration. 
 

 

The register "Validation". 

Auxiliary channel for speed - dependent monitoring 
If you wish to select the speed - dependent characteristic values in the register "General data" (see 
section 9.2.2) or wish to sue the alarm threshold-dependent monitoring (see section 9.3.6) you first have 
to specify the auxiliary channel which is to be used as the command variable: 

Select the auxiliary channel with the command variable in the list field "Auxiliary channel input" 
under the heading "Validation 1". The auxiliary channels are listed here with the names which you 
have assigned them in the device configration. 

Enter a conversion factor if desired. The conversion factor is ueed to re-scale the command 
variable. The command variable will be multiplied by the conversion factor before evaluation by 
the X1 - device. This conversion factor is required, for example, for gears if the measured speed 
is not identical to that of the monitored component due to a transmission. 

If you do not wish to use the auxiliary channel for validation make sure that the three control 
boxes below the "Linked auxiliary channel" list field are not marked. 

 
Validation with an auxiliary channel 
Validation can be used to ensure that measurements are only valid under pre - defined working conditions 
and alarm messages are only sent under these conditions. If the validation condition becomes invalid, the 
pending alarms will be reset if the "Manual reset" option is not activated (see 9.2.3). 
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You will have to determine a condition for the auxiliary signal by marking the individual control boxes and 
entering the corresponding limit values. The measuring result will be accepted if the condition has been 
fulfilled during the entire measurement. 
A maximum of one validiser per auxiliary channel is allowed. The validisers are defined under the 
headings "Validation 1" and "Validation 2" and are linked by a logic "and" operation. 
 
Creating a validation  

Enter the auxiliary channel to be used in the list field "Linked auxiliary channel". The channels are 
then called the name you have given them in the device configuration. 

Enter a conversion factor if necessary (see above). 

Compile a validation condition. 
 
A validation condition results from three individual conditions and the corresponding limit values. The 
conditions are linked by a logical "and", though are only taken into account if the control box is marked. 

Individual condition Meaning 

Maximum signal change  Maximum permissible change in auxiliary signal during a 
measurement. 
 

Upper limit  Maximum permissible value for the auxiliary signal. 
 

Lower limit  Minimum permissible value for the auxiliary signal. 
 
Linking validations  
If two validations have been created they will be linked by a logical "and". A logical "or" can be chosen as 
a link in the group field "Links between triggers". 
 
Validating at high sampling rates 
The A/D-converter of the X1 - device has a sum sampling rate of about 80kHz. Because of that it is not 
possible to sample both validator signals and measuring signal at sampling rates above 15kHz (for a 
lowpass greater than 5kHz). When using these higher sampling rates, it is not likely that the rotational 
speed will change a lot during a measurement, because the measurements only take a short period of 
time (e.g. only 137ms at a sampling rate of 30kHz). Because of that it is sufficient to measure the 
validation signal before and after the actual measurement. 
 

9.3.4 The register "Window options" 
This register only appears if you have selected a characteristic value for monitoring in the frequency 
domain in the "General data" register. The frequency bands - for selective characteristic values - and the 
alarm limits are defined here. The choices will be explained in more detail below. 
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The register "Window options". 

 
Alarm limits for broad band characteristic value types "VDI 2056", "RMS" and "LdZ" 
The characteristic value types VDI 2056, RMS and LdZ are broad band (cf. section “Monitoring with 
broad band characteristic values”), so that only the limits for the pre and main alarm have to be 
defined. 
 
Enter 

the size of the main alarm limit in the units of the characteristic value in the field called "Main 
alarm" and  

specify the pre - alarm limit as a % of the main alarm limit in the field called "Pre - alarm [%]". 
 

 Remember that the LdZ - values are standardised and then output in dB. The main 
alarm limit should thus also be defined in dB.  
The pre - alarm limit on the other hand relates to the LdZ - value before standardisation. 
For example, if the main alarm limit is 10 dB, a pre - alarm limit of 50% means that the 
pre - alarm is triggered from an LdZ - value of 7 dB. The pre-alarm limit is calculated 
according to the following formula: 
Pre-alarm limit = Main alarm limit- 10  log (percentage) 
 
Frequency bands and alarm limits for the characteristic value types "selective LdZ" and "selective 
RMS" 
If you have chosen the characteristic value types "selective LdZ" and "selective RMS" in the register 
"General data", you can now 

define the frequency bands to be taken into account, 

specify whether a single characteristic value is to be calculated for each frequency band or a 
common value for all bands,  

assign a name for the individual frequency bands and  

define the corresponding alarm limits. 
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Proceed as follows: 
First enter the number of frequency bands which are to be taken into account in the top of the 
register under "Number of windows". 

Select one common or individual characteristic values for each frequency band in the group field 
"Characteristic value calculation". 

 Assign names to the frequency bands if desired. 
 
If a common characteristic value is to be calculated,  

specify both alarm limits in the right of the register and the upper and lower limits of the frequency 
band in the table at the bottom. 

Otherwise, for individual characteristic values,  
enter the upper and lower limits of the frequency bands and corresponding alarm limits in the 
table at the bottom. 

 
Frequency bands and alarm limits for the characteristic value types "selective LdZ speed-
dependent" and "selective RMS speed-dependent"  
If you have chosen the characteristic value types "selective LdZ dependent" and "selective RMS 
dependent" in the register "General data", you can now 

define the frequency bands to be taken into account relative to the rotary frequency, 

specify whether a single characteristic value is to be calculated for each frequency band or a 
common value for all bands  

specify names for the freuqency bands and 

define the corresponding alarm limits. 
 
Proceed as follows: 

First enter the number of frequency bands which are to be taken into account in the top of the 
register under "Number of windows". 

Select one common or individual characteristic values for each frequency band in the group field 
"Characteristic value calculation". 

 
If a common characteristic value is to be calculated,  

specify both alarm limits in the right of the register and the mean frequency and width of the 
frequency bands relative to the speed in the table at the bottom.  

Otherwise, for individual characteristic values,  
enter the center frequency and width of the frequency bands relative to the speed together with 
the corresponding alarm limits in the table at the bottom. 

 
The center frequencies and widths of the frequency bands to be entered in the table can be determined 
as follows. Let us assume that you expect a noticeable signal between the frequency fS - f/2 and the 
frequency fS + f/2 for a machine part rotating at the frequency fD. Thus, fS is the mean frequency and f 
the width of the frequency interval. In the case of speed - dependent frequency bands the value fS/fD has 
to be entered in the table for the mean frequency and the value f/fD for the width of the frequency band. 
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Max Peak 
In the window options for a monitoring configuration it is possible to enable the option “Use max peak 
mode”. When enabled, the calculated value of a window is no longer the RMS value over all frequency 
lines in that window. Instead, only the highest peak of the window will be used for the calculation. If one 
characteristic value is calculated for all windows the highest peak of each window will be used for the 
RMS calculation. 
 
If there is a lot of noise or smaller peaks next to a high peak in a frequency window, a significant change 
of this peak will not be clearly visible, if the characteristic value is calculated for the whole window. The 
reason is that the calculated value is an average value of all frequency lines in that window, so that all 
noise in the window will have an influence on the result. When using the “max peak mode”, a change of 
the highest peak of the window will result in an equal change of the characteristic value. 
 

 When you right-click on the table, you can copy its values into the clipboard or paste 
them from the clipboard into the table. e.g. This can be usefull to copy values from one 
configuration into another or copy the values of the table to and from Excel. 
 

9.3.5 The register "Alarm limits" 
This register only appears if you have selected time domain monitoring in the "General data" register. 

 

The register "Alarm limits“ 

Mark the characteristic values with which the time signal is to be monitored (all characteristic 
values will always be calculated, but only those which are marked will used for setting an alarm). 

enter the main alarm limit for the selected characteristic values and the limit for the pre-alarm as a 
percentage of the main alarm limit. 
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9.3.6 The register "Speed - dependent alarm limits" 
All valid alarm limits can be related with the speed via an auxiliary channel as a command variable if this 
auxiliary channel has been activated for frequency relating in the register "Validation" (see section 9.3.3), 
i.e. as the first validiser in the monitoring function. 

 

The register "speed - dependent alarm limits". 

If you choose to relate the alarm limits, the settings for the fixed alarm limits in the register "Window" are 
retained. Speed - depending consists of multiplying the fixed alarm limits by a speed - dependent factor. 
In order to calculate this scaling factor, pairs of values consisting of a speed and the corresponding factor 
are saved for the speed range to be monitored. At least the two value pairs for the limits of the speed 
range must be specified. The scaling factor is then calculated for all speeds in the speed interval through 
linear interpolation. 
 

 If the monitored characteristic value is the LdZN - value measured in dB, the change in 
the characteristic values is saved in dB and used for interpolation. It should be 
remembered with the LDZ - value that multiplication changes to addition through 
standardisation and scaling in dB. 
 
These value pairs can be entered in the register "Speed - dependent alarm limits", where they are called 
support points. The command variable of the two outermost support points is given by the validation 
settings. A maximum of eight further support points can be defined between these. 

Open the register "Validation", mark the control boxes "lower" and "upper limit" under the heading 
"Validation 1" and enter the lower and upper limit of the command variable to be monitored. 

Change to the register "Speed - dependent alarm limits" and select the option "Speed - dependent 
alarm limits". 

 
A table with two support points for the two limits of the command variable range appears in the register. 
The X values are the command variables, the Y values the scaling factors. 

First select the desired number of support points. 

Now enter the data for the support points, i.e. the command variables under "X" and the scaling 
factors under "Y". 
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 Since the program checks whether the X values of the support points increase with an 
increasing support point number after every speed input, the entry should start 
downwards, i.e. starting from the highest support point number. 
Please note that the change in alarm limit should be specified in dB for LdZN - values. 
 

 When you right-click on the table, you can copy its values into the clipboard or paste 
them from the clipboard into the table. e.g. This can be usefull to copy values from one 
configuration into another or copy the values of the table to and from Excel. 
 

9.3.7 The register "Storage options" 
The storage behaviour of the X1 - device for characteristic values is set and adjusted in this configuration 
area. Characteristic values are always saved if they have triggered an alarm irrespective of the settings. 
This compulsory storage ensures that no important characteristic values are. The configuration register is 
split into two parts. The upper part of the register specifies the storage options, the lower part shows 
which validisers have been saved with the characteristic values. The following possibilities are available 
as storage options. 

 

The register „Savings“. 

 
Always save characteristic values  
The characteristic values of a monitoring configuration are saved in this setting if this has been measured. 
The time between two subsequent characteristic values is the time needed to run a complete monitoring 
cycle. 
Proceed as follows to configure this option: 

Activate the control box in front of the option "Always save characteristic values". 
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Save characteristic values of all N measurements  
The characteristic values of a monitoring configuration are saved in this setting after the monitoring 
configuration has been measured N-number of times. The time between two subsequent characteristic 
values corresponds to N-times the time of a complete monitoring cycle. 
Proceed as follows to configure this option: 

Activate the control box in front of the option "Save characteristic values of all N measurements". 

Enter the number of measurements after which the characteristic values of this monitoring 
configuration are to be saved in the field which is now active. 

 
Save characteristic values after a certain period  
You can specify the time between the storage of two subsequent characteristic values with this setting. 
The pre-set time is hereby understood as the minimum time between two characteristic values. This 
minimum time can be prolonged by a maximum of the time needed for one monitoring cycle. 
Proceed as follows to configure this option: 

Activate the control box in front of the option "Save characteristic values after..."“. 

Enter the desired minimum time between two characteristic values in the activated fields for 
hours, munutes and seconds. The maximum time is 47 hours 59 minutes and 59 seconds. 

 

 Please remember that the pre-set time interval is a minimum time which may be 
prolonged in each case by the duration of a monitoring cycle. The use of time intervals 
shorter than a monitoring cycle in particular make no sense since the characteristic 
values for the monitoring configuration will then always be saved. 
 
Save characteristic values if characteristic values change by X% from the frequency spectrum  
In this setting, the characteristic values are only saved if they differ by at least X percent from the previous 
characteristic value. A correct selection of this parameter concentrates the data in the characteristic value 
loop and indicates trends more clearly. The "absolute" option determines that changes by X percent in 
both a positive and negative direction will be saved. If the "absolute" option is not activated the sign of the 
pre-set percentage determines whether the characteristic value is to be saved with only an increase 
(positive sign) or decrease (negative sign) by X percent. If a number of characteristic values are 
calculated in a monitoring configuration, all characteristic values will be saved if the storage condition is 
met for at least one characteristic value. 
Proceed as follows to configure this option: 

Activate the control box in front of the option "Save characteristic value if change...". 

Activate the "absolute" control box if characteristic values are to be saved for both a positive and 
negative change. 

Now enter the desired percentage in the field in front of the percentage sign. If the "absolute" 
option has not been activated please pay attention to the sign preceding the input value. 

 
Save characteristic values if characteristic values change by X% from the time domain   
If you have selected characteristic value calculation from the time domain in your monitoring configuration 
the input mask is slightly different to that for characteristic values from the frequency spectrum (see 
above). The mode of operation is in principle the same. However, in this characteristic value mode you 
can define your own change threshold for every characteristic value. 
The "absolute" option hereby relates to all change thresholds. Here again, all characteristic values in a 
monitoring configuration will be saved if the storage condition for at least one characteristic value is met. If 
no change thresholds are to be taken into account for individual characteristic values you should set the 
corresponding change threshold correspondingly high. 
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To configure this option, proceed analogous to the manner described above under storage options for 
characteristic values from the frequency spectrum. 
 

 Please remember that on account of the percentage specified, the change threshold 
depends on the size of the characteristic value. Thus, if characteristic values are small, 
correspondingly small changes can lead to the characteristic value being saved. 
 
Save characteristic value with time stamp. 
This option activates and/or deactivates storage of the X1 - system time together with storage of the 
characteristic values. If the option is activated the time of the measurement is saved with every 
characteristic value. 
This option thus affects the display of the characteristic values in the trend memory. If storage with time 
stamp has been activated the trend data are shown linear in time. Accordingly, the gaps between the 
characteristic values represent the real times between measurements. If storage with time stamp has not 
been activated all characteristic values are shown equidistant, irrespective of the time elapsed between 
two measurements.  
Please remember too that storage with a time stamp is a condition for characteristic value cumulation (see 
section “Storage options”). 

9.3.8 The register "Remote" 
Please refer to chapter 12 “The remote mode”. 
 

9.3.9 The register "Image" 
You can save a matching image, e.g. for a device configuration, here. 

Press the <Image> button and select the Change image command in the menu which is opened. 

Select the file containing the desired image using the selection dialogue. 
Proceed in exactly the same way to edit the image,. 
 
If you wish to delete the image select the Delete image command, and to print this the Print command. 

9.3.10 The context menu for monitoring configurations 
Functions which are listed in section “The context menu for monitoring configurations” are allowed in the 
context menu of monitoring configurations marked or opened in the structure X1 - devices and 
configurations. 
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9.4 Making a connection to an X1 - device 

If you wish to 
transfer a new device configuration to an  X1 - device or 

load measured data, alarm statuses and configurations from an X1 - device into the Administrator  
you have to make a data connection to the corresponding X1 - device. 
 
Making a connection 
First open the "Make connection" window by  

marking the device in the list of X1 - devices and configurations in the X1 - Explorer and then   
either 

open the context menu with the right mouse key  

and select Connect to selected device  
or 

press the  button in the button bar. 

Start the connection directly in the "Make connection" window with the <OK> button if it is to be 
made in the same way and with the same settings as the last connection. 

Otherwise you change the type of connection or settings in the manner described in chapter 
“Communiaction between X1 - device and X1 - Administrator”. 
Once the connection has been made configuration information and alarm statuses are initially transferred. 
You can then perform the desired operations. 
 
Break the connection 
Break an existing connection to an X1 - device, 
by pressing the  button in the button bar. 
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9.5 Send the device configuration to an X1 - device 

If an X1 - device is to be configured anew, a new device configuration first has to be created in the 
X1 - Administrator (see sections 9.2 and 9.3) and this then sent to the X1 - device. 
 
First establish a data connection between the X1 - Administrator and the X1 - device in the manner 
described in section 9.4. 

Then open the context menu of the device configuration which you wish to send with the right 
mouse button in the X1 - Explorer. 

Select the command Send Device Configuration to X1 and wait until the transfer has been 
completed. 

Break the connection if no further actions are to be performed. 
 

 First-time users can now skip to section 9.7, where they will find an explanation of how 
to reset an alarm with the X1 - Administrator. 

 

9.6 Retrieving a device configuration from the X1 - device 

As described in section “Manual operation of the X1 - device”, certain changes can be made to the device 
configuration with the buttons on X1 - device. In order to update the counterpart of this configuration in the 
X1 - Administrator, the device configuration can be retrieved by the X1 - Administrator from the X1 - 
device. 
Similarly, the configuration of an X1 - device can be loaded into the X1 - Administrator as a new device 
configuration. 
 
Load the configuration of the X1 - device into the X1 - Administrator  
Proceed as follow to  load the configuration of the X1 - device into the X1 - Administrator: 

First establish a data connection between the X1 - Administrator and the X1 - device in the 
manner described in section 9.4. 

Open the context menu under the name of the X1 - device in the X1 - Explorer and then the 
corresponding sub-menu with the command New. 

Select the command Read Device Configuration from Device and Create  from this sub-menu. 
 
The configuration will now be read from the X1 - device and saved as a device configuration in the X1 - 
Administrator. 
 
If you wish to alter the configuration proceed in the manner described in section 9.2. 

If you wish to restart monitoring, terminate the data link. 
 
Updating the configuration of an X1 - device in the X1 - Administrator  
This action is important if you have changed a device configuration at the X1 - device yourself and then 
wish to adjust the corresponding configuration in the X1 - Administrator. 

First establish a data connection between the X1 - Administrator and the X1 - device in the 
manner described in section 9.4. 
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Open the context menu on the name of the updated device configuration in the X1 - Explorer and 

select the command Overwrite Device Configuration with Contents of Device. 
The configuration will now be updated. 
 
Terminate the data link to restart measurements. 

9.7 Reset and update an alarm status 

If you have selected the option manual deletion of a pre and main alarm in the "General settings" of a 
device configuration (see section 9.2.3), the triggering monitoring configuration will be excluded from 
monitoring in the event of a main alarm. Measurement with this configuration will only be restarted after 
the alarm has been reset. 
 
The alarms can be reset at the X1 - device (see sections “Reset a pre - alarm” and “Reset a main alarm”). 
These describe how to delete the alarms with the X1 - Administrator via a data link to the X1 - device. 
 

9.7.1 Updating the alarm status  
Before an alarm can be deleted with the X1 - Administrator, the alarm status of the corresponding X1 - 
device first has to be transferred to the X1 - Administrator. 

First make sure that data communication is possible (see section 9.4). 

Then open the context menu for the device configuration active in the X1 - device in the X1 - 
Explorer with the right mouse button. 

Select the command Update Alarm Status. 
 
The alarm statuses of all monitoring configurations are now transferred and the folder alongside the 
configuration name in the X1 - Explorer turns yellow in the event of a pre-alarm and red in the event of a 
main alarm. 
The folders alongside the names of the device configurations and alongside the X1 - devices also turn the 
corresponding colour in the X1 - Explorer in the event of an alarm. 
 

 Please note that as soon as you create a data link to a connected X1 - device in the X1 - 
Explorer, the current alarm status will first be transferred. 

 

9.7.2 Reset the alarm status  
Only when the alarm status of an X1 - device has been updated in the X1 - Administrator can it be deleted 
with Administrator. 
 
To reset all alarms for an X1 - device, 

open the context menu on the name of the  X1 - device with the right mouse button in the X1 - 
Explorer and 

select the command Reset All Alarms for X1 - Device. 
The alarms are reset in the X1 - device via the data link and the folder symbols in the X1 - Administrator 
turn green again. 
 
Terminate the data link to restart monitoring. 
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9.8  The Export-Wizard 

The X1 - Administrator allows you to,  
save device information, configurations and measured data in an external file, i.e. export this, and 
vice versa  

read these files into the Administrator, i.e. import them 
 
Export and import in the Administrator format enables data and configurations to be exchanged between 
various Administrator installations. Files in the Administrator format have the file ending "*.x11". 
 
The X1-Administrator offers a Wizard which guides you step by step through the process of exporting 
data. 
  

9.8.1  Export-Wizard - Step 1: Choose a filename 

Please select the menu item Export file in menu File of the X1-Administrators in order to run the 
Export-Wizard. The following window will appear: 

 

 

Window "Export Wizard" showing step 1: "Choosing a filename" 

Please click the button Filename and select a path and filename in the file-dialogue. E.g. 
"C:\my_data.X11". 

If you are satisfied with the filename, please hit the button next to go on with step 2: Selecting the 
data. 
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Window "Export Wizard" showing step 2: "Selecting data" 

Please choose between these three possibilies at the left-hand side of the window: 
 

Select no data if you wish to export only the configurations of the X1-Devices. No data will be 
exported, 

All data, if you wish to export both the configurations of the X1-devices and measuring data, 

Data in date/time range, if you only wish to export data sets of a specific interval. 

If you are satisfied with your selection please hit the button next. Depending on your selection the 
export process will continue with one of the three following steps. If you have made a mistake at 
entering the filename you can hit the button back. You can then change the filename once again. 

 

9.8.2 No data 
If you have chosen only to export the configurations of the X1-Devices the wizard continues with the 
summary of your selections . (See paragraph 9.8.5: Summary of selections and commencing export) 
 

9.8.3 All Data 
If you wish to export both the configurations and the measuring data the wizard continues with the next 
step: "Additional Export settings": 
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Window "Export Wizard" with additional options. 

Select Only not yet exported data if you have previously exported data and you wish to export 
only new datasets. This makes the exported file a lot smaller but please note that the recipient of 
the data must have an exported database of the same type. 

Hit back if you have made a mistake in your previous selections and wish to change them once 
again. 

Please click the button Next, to move on to the summary of your selections (Paragraph 9.8.5). 
 

9.8.4 Data in date/time range 
If you have chosen to export data in a date/time range the wizard continues with the next step: "Additional 
Export settings": 
 

 

Window "Export Wizard" with additional options. 

Select Only not yet exported data if you have previously exported data and you wish to export 
only new datasets. This makes the exported file a lot smaller but please note that the recipient of 
the data must have an exported database of the same type. 
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Hit back if you have made a mistake in your previous selections and wish to change them once 
again. 

Please click the button Next, to move on to the the next step: 
 

 

Window "Export Wizard" to edit the date/time range. 

Here you can specify the date/time range of which the data will be exported. Both Start and End define 
the boundaries of the interval, including date and time. If you wish to export data from a certain day in the 
past to the specified end date, you can easily decrease or increase the value in the field No. of days. The 
start date will then be changed automatically. 
 

Hit back if you have made a mistake in your previous selections and wish to change them once 
again. 

Please click the button Next, to move on to the summary of your selections (Paragraph 9.8.5). 
 

9.8.5 Summary of settings and export procedure 

 

Window "Export Wizard" showing your selections. 
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Please klick Finish to start the export procedure. 

Hit back if you have made a mistake in your previous selections and wish to change them once 
again. 

 
After the export procedure the following report window will appear which displays detailled information 
and/or error messages concerning the export procedure: 
 

 

Fenster "Report" mit dem Ergebnis des Exports 

Click OK to close the report window and continue working with the X1-Administrator. 

9.9  Importing data 

Files in the X1 - export format ".X11" containing information on X1 - devices, configurations and measured 
data can be imported from the main menu. 

Select the item Files -> Import file from the main menu to open the file selection window. 

Enter the file you wish to import. 

Confirm you choice with the <Open> button. 
 
This starts the import and the data in the file will be put in order in the structure of the X1 - devices and 
configurations. 
 

9.9.1 Exporting measured data in an ASCII format. 
The X1 - Administrator in principle allows two types of ASCII export. Automatic and manual export. 
During an automatic export the measured data are exported to a specified directory during every save 
routine, in addition to saving in the database. 
During a manual export only the currently open data set will be exported by calling the function "Save as 
ASCII file". This function can be called from the X1 - Viewer and data administration (see section “The 
context menu in the X1 - Data Manager”). 
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The ASCII export creates a separate file consisting of a header segment and data segment for every type 
of data present. The header segment contains the configuration data for the measurement. This 
information is saved as a Windows - InI - file. The data segment contains the measured data. The file 
name consists of the name of the measured data and a file ending. The file endings are assigned 
automatically by the X1 - Administrator depending on the type of data. The file endings and data type 
asignment is shown in the following table. 
 

File ending  Data type 

.X1AscActTime Time signal 

.X1AscActFFT FFT 

.X1AscAlarmFFT Alarm FFT 

.X1AscCharacteristics Characteristic value data  

.X1AscAlarms Alarm data 

 
Automatic data export 
Automatic data export is a global setting and relates to all devices administered by the X1 - Administrator. 
Proceed as follows to activate automatic data export. 

Open the dialogue for general settings in the X1 - Explorer with the command "Extras  
Options". 

Select the option "Export", 

activate the control box "Activate automatic data export" and  

Enter the path for the directory to which the data is to be exported in the "Export path" field or 
select a directory with the selection button. 

Close the dialogue with the <OK> button. 
 
All data transferred and saved from X1- devices will now be automatically exported to the specified 
directory, even during remote operation. 
 
Manual data export from the X1 - Viewer 
A data record shown in the X1 - Viewer can be exported manually to a random directory. Proceed as 
follows. 

Select the command "Extras  ASCII - Export" from the menu in the open X1 - Viewer  

or in the button bar . 

Select the path to which the data record is to be exported in the newly opened dialogue "Select 
export directory". 

Close the dialogue with the <OK> button. 
 
The current data set has now been exported to the directory of your choice. The name of the data set is 
used as the file name. 
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Export from data administration  
One or more data records can also be exported from the data administration. Proceed as follows. 

Select the desired data records from the list in the right of the window. 
 
Instructions on working with the data administration can be found in Section “The X1 - Data Manager”. 

Select the entry Save as ASCII file from thecontext menu  

or from the button bar . 

Select the path to which the data record is to be exported in the newly opened dialogue "Select 
export directory". 

Close the dialogue with the <OK> button. 
 
The current data set(s) has (have) now been exported to the directory of your choice. 

9.10 X1 - Device 

9.10.1 Status log 
In communication mode the log-file of the X1 - device can be read by using the menu item X1 Device -> 
Device log. In this file all important operations of the X1 - device are logged for diagnostic purposes. The 
following messages can occur: 

 

Message Meaning 

System started The X1 - device was started or restarted. 
 

Total system reset A total system reset was performed. 
 

Error in global config An error occurred in the global configuration.. 
 

Error in modem config An error occurred in the modem configuration. 
 

Loading default configuration The default configuration was loaded. 
 

PIN lock counter After a start of the X1 - device the value of the PIN lock counter is written 
to the log file. If an illegal pin number is entered when using a GSM-
modem, the counter is decreased by one. After two illegal pins, the 
counter reaches zero and the X1 doesn’t try to send a pin to the modem. 
The user has one chance left to send the right PIN. If it is correct, the PIN 
lock counter is reset, if not, the PIN is locked in the modem and the user 
has to use the PUK to clear the PIN lock and enter a new PIN. This 
procedure is decribed in your modem manual. If the PUK is needed, this 
is stated in an error message from the modem, shown in the X1 - display 
and in the status log. 
 

Modem found A modem was found. 
 

No modem found No modem was found. 
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GSM modem registered The GSM-modem was registered in the GSM network 
 

GSM modem not registered The GSM modem could not register in the GSM network, the cause is 
also shown. 
 

GSM status unknown The X1 - device tried to check if the GSM-modem is registered in the 
GSM network, but the modem sent a wrong answer. 
 

Can't reset GSM modem The X1 - device tried to reset the GSM-modem, but it didn’t work. 
 

Init modem done The modem has been successfully initialised. 
Init modem error The modem could not be initialised. 

 
Modem deactivated The modem was deactivated. 

 
Can't detect modem features The X1 - device tried to find out the possible modem commands, but the 

modem reacted wrong or not at all. 
 

Modem reset disabled The modem doesn’t support the reset command, it will not be used. 
 

Baudrate set to ….. The baud rate had been changed. 
 

Invalid baudrate, setting 
default value 

An illegal baud rate has been saved, therefore the default baud rate will 
be used. 
 

Start communication A connection to the X1 - device has been established. 
 

Reset configurations The X1 - Administrator sent the command to load the default 
configuration, which will be loaded after reset. 
 

Stop communication The communication was terminated. 
 

Reboot system The X1 - device will restart after the connection is terminated. 
 

Received new modem 
configuration 

The X1 - device has received a new modem configuration. 
 

Rejected new modem 
configuration 

The new modem configuration, which was received by the X1 - device, 
had an error. 
 

Set device clock The system clock of the X1 - device has been set. 
 

Set update mode The X1 - device changed to update mode. 
 

Login failed A wrong password was sent when trying to login 
 

Start remote communication The X1 - device established a connection to the remote server. 
 

Remote connect error The attempt to connect to the remote server failed. The reason for that is 
shown. 
 

Application connect error A connection to the PC/modem of the remote server was established, but 
the remote server software doesn’t answer. 
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Incomplete remote call The connection with the remote server was interrupted while sending 

data. 
 

GSM Status: Status of GSM-modem. 
 

Fast COM-Port found At startup the possibility to communicate at up to 115200 baud was 
detected. 
 

Standard COM-Port found At startup the possibility to communicate at up to 38400 baud was 
detected. 
 

96KB Overlay RAM detected The optional built in overlay memory has been found. 
 

Overlay RAM Test failed There was an error when testing the overlay memory. 
 

1MB RAM detected 1MB memory has been found 
 

256KB RAM detected 256kB memory has been found 
 

9.10.2 Device version 
Using the menu X1 Device -> Device Version the firmware version of the X1 - device can be shown. 
 

9.10.3 X1 - Reboot 
Using the menu X1 Device -> Reboot Device it is possible to reboot the X1 - device. If the option “Load 
System-Default-Configuration after reboot” is enabled, the default configuration will be loaded after reboot, 
but without changing the communication setting. This means, that the modem configuration, pin number, 
telephone number, baud rate, etc. are maintained and communication is still possible after the reboot. 
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10 Working with the X1 - Viewer  

The X1 - Viewer is a tool to visualise the saved and transferred signal and characteristic value data. The 
data display can be altered and analysed with the aid of additional tools. 
 
The X1 - Viewer is started automatically after the transfer of measured data. It is used in data 
administration to show the data records saved in the database. 

10.1 Saving measured data and graphic display with the X1 - Viewer 

The last measured time and frequency signals are always saved in the X1 - device for every monitoring 
configuration. The characteristic values of the saved signals are saved in a loop memory for each 
monitoring configuration so that this always contains a certain number of last saved characteristic values. 
The exact number depends amongst others on the number of monitoring configurations in the device 
configuration or the type of characteristic values (see section “Monitoring in the time domain”). 
 
The current time and frequency signals are the data from the last saved measurement, i.e. the last 
measurement before measuring was interrupted.  
Measurement in all monitoring configurations is interrupted if data communication between the X1 - 
device and X1 - Administrator commences. 
Measurement for an individual monitoring configuration is stopped if a main alarm is triggered and the 
option "Manual reset of main alarm" has been activated. The last measurement is then a so-called alarm 
measurement. 
 
If an alarm is triggered in a monitoring configuration an "Alarm - FFT" will also be saved. This FFT is 
constantly overwritten if further alarms occur. It thus represents the FFT of the last alarm which has 
occurred in a monitoring configuration. 
Summing up, the measured data for a monitoring configuration consists of the signal data and the 
contents of the characteristic value loop. This can 

be transferred to the X1 - Administrator, 

shown there graphically and 

evaluated. 
 
This section describes how to perform these actions. 
 

10.1.1 Cumulate characteristic values 
By enabling the option „Cumulate characteristic values“ in the menu Extras -> Options -> General -> 
Miscellaneous, all trend data sets which are loaded manually or - in remote mode - automatically from 
the X1 device, are appended to the previous data sets (cumulated). This makes it possible to store trend 
data over a very long period of time, although the memory size of the X1 device is limited. To save hard 
disk space the administrator will store the cumulated trend data in one single file, even if there are multiple 
data sets displayed in the data management module. So if a single data set is displayed in the viewer, the 
trend data is nevertheless shown for the whole measuring time, from the first to the last measurement. A 
vertical grey line in the trend data display marks the point in time for which the time signal and FFT are 
displayed. 
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The cumulation of characteristic values only works as long as there is no change in the corresponding 
monitoring configuration. After the monitoring configuration has been changed, a new trend data file will 
be created and all new data will be cumulated in this file. 
 
In the same options dialogue it is possible to set a maximum length for the cumulated trend data files. 
After this length has been reached a new trend data file will be created. 
 
The settings in this dialogue are global and apply to all X1 devices managed by the administrator. 
 

10.1.2 Retrieving and saving the measured data from an X1 - device  
Proceed as follows to transfer the measured data from the X1 - device to the X1 - Administrator. 

First establish a data connection between the X1 - Administrator and the X1 - device in the 
manner described in section “Making a connection to an X1 - device”. 

Open the context menu of the monitoring configuration whose measured data is to be transferred 
with the right mouse button in the X1 - Explorer. 

Start to transfer the measured data to the X1 - Administrator with the command Retrieve Data 
from X1. 

 
A selection window appears after a short while in which you can specify which data is to be transferred to 
the X1 - Administrator. The meanings are as follows: 
 

Data type Meaning 

Current time data record  last saved time signals, 

Current FFT last saved frequency signals, 

Alarm FFT FFT saved during last alarm  

Alarm Array characteristic values calculated from the last saved frequency 
signals  

Characteristic value data all  characteristic values last saved in the loop memory 

 

 Please note that before data transfer you should check whether the configuration of the 
X1 - device and the corresponding configuration in the X1 - Administrator are identical. 
If not, the configuration in the Administrator will be automatically updated. 
 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - B to F - OM Manual

Q-Pulse Id TMS1420 Active 08/10/2015 Page 863 of 927



Working w ith the X1 -  View er 
 

 101 

 

Select data to be transferred from the X1 - device to the  X1 - Administrator. 

Proceed as follows: 
Mark the desired data types or press the <All> button if you wish to transfer all data types and 

start transfer of the measured data with the <OK> button. 
 
The data, i.e. the time and frequency signals as well as characteristic values will be automatically saved in 
a clipboard and shown in the so-called X1 - Viewer of the X1 - Administrator. 

 

Time and frequency signals and characteristic values with the Alarm Array of the transferred measured 
data. 

The X1 - Viewer will be described in more detail in the next section 10.2. This will also explain how to 
evaluate data with the aid of the graphic and cut - out functions. 
 
When the evaluation has been completed you can save the data with the next commands and quit the X1 
Viewer. 

Press the <Save> button to finally save the data. 

Quit the Viewer, even if you have not saved the data, with the <OK> button. 

Terminate the data link to restart monitoring,  
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10.1.3 Retrieving all measured data for a device configuration from the X1 - 
device. 

Proceed as follows to transfer and save all measured data stored in the X1 - device directly to the 
database: 

First create a data link between the X1 - Administrator and the X1 - device as described in section 
“Making a connection to an X1 - device”. 

Open the context menu for the device configuration whose measured data you wish to transfer in 
the X1 - Explorer with the right mouse key. 

Start to transfer the measured data to the X1 - Administrator with the command Export all 
measured data. 

 
All measured data saved in the X1 - device for the individual monitoring configurations will now be saved 
directly in the database. The X1 - Viewer will not be opened. You will have to change to data 
administration to analyse the transferred measured data (see section “The X1 - Data Manager”). If the 
configuration saved in the X1 - device has not yet been saved in the database or if it differs from this a 
new one will be created automatically. 
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10.2 The X1 - Viewer 

There is a menu bar along the top of the window and a further bar below this with symbol buttons to 
control and call the Viewer functions.  
There is an info line (blue background) below the button bar. The name of the X1 - device and the 
monitoring configuration is shown in the left part of this line and the name of the data record in the right. 
The upper part of the window below the info line shows the time and frequency signals, these can be 
selected by the corresponding register cards.  
 
The contents of the characteristic value loop memory is shown below this. If a time stamp has also been 
saved with the characteristic values the abscissa show the measuring time, otherwise the number of the 
measurement. If a number of characteristic values have been calculated for a monitoring configuration 
these are similarly shown in different registers. 
If auxiliary channels have been activated for a configuration these are shown as characteristic values in 
their own register. 
 
The right side of the window shows a list of alarm values. Each characteristic value has a coloured symbol 
and the characteristic value name. 
The colour of the symbols, red, yellow or green, shows whether the characteristic value has triggered a 
main alarm, pre - alarm or no alarm. 
Apart from the symbol, the characteristic value itself and certain additional information such as time 
stamp, validiser and frequency range are also shown. 

10.3 The viewer controls  

The menu and button bar  
You can access the functions described in the table below from the menu bar of the X1 - Viewer. The 
same functions can be accessed via the button bar, the symbols are shown in the table in front of the 
command. 

Menu Button Commands and function   

File  Close 

Close the X1 - Viewer. 

  Save 

Save the data record. 

View  Time signal 

Activates or deactivates the time signal display. 

  FFT 

Activates or deactivates the FFT display. 

  Alarm FFT 

Activates or deactivates the Alarm FFT display 

  Characteristic values 

Activates or deactivates the characterisrtic value data 
display. 
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  Alarm values  

Activates or deactivates the alarm characteristic 
values display. 

Extras  Configuration 

Opens the info window to show the configurations 
data  

  Report 

Opens the dialogue to output the measured data on 
the printer. 

  Export to ASCII - file  

Starts export of the measured data to an ASCII file. 
 
The buttons in the signal window. 
Certain buttons appear in the windows in which the signal data is shown, depending on the type of signal 
shown, which can be used to edit or extend the signal data display. 
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Signal type Button Function 

Time signal 
 

 

Info 

Shows an info field showing the following additional data 
to the measurement: 

Time of the measurement 

Sampling rate 

Amplification 
(Alarm)-FFT  

 Info   

Shows an info field showing the following additional data 
to the measurement: 

Time of the measurement 

Sampling rate 

Amplification 

Position of frequency bands  
 

 All frequency bands  

Shows all frequency bands in the FFT. 
 

 Selected frequency bands  

Opens a selection box and shows the selected frequency 
bands. 

 
 One selected frequency band   

Opens a selection box and shows the selected frequency 
band. 

 
 Acceleration spectrum 

Show frequency spectrum of the acceleration. 
 

 Spectrum of the vibration speed * 

Simple integration of the frequency spectrum. Shows the 
vibration speed. 

 
 Spectrum of the vibration path * 

Double integration of the frequency spectrum. Shows the 
vibration path. 
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Characteristic 
value data   Show main-alarm threshold  

Show the main alarm threshold in the characteristic 
value data. If alarm threshold tracking is active, the alarm 
threshold is shown as a function of the command 
variable. 

  Show pre-alarm threshold 

Show the pre-alarm threshold in the characteristic value 
data. If alarm threshold tracking is active, the alarm 
threshold is shown as a function of the command 
variable. 

  Select validation range 

With this button you can select the range of the first or 
second validation channel for which the characteristic 
values are shown. For example only those characteristic 
values will be shown that haven been measured while 
the speed or the load was in the selected range. 

  

 

 

Plot characteristic values over validation 

With these buttons the characteristic values can be 
plotted against the first (T1) oder second (T2) validation 
channel. E.g. the variation of the characteristic values for 
changing loads or speeds is shown. Right-click on the 
diagram to copy the values of the diagram to the 
clipboard to paste them into Excel for example. 

 
Cursor and cut - out functions  
Below the displays of the signal data and characteristic value curves you will find buttons to call various 
cursor and cut - out functions. 
 

Symbol Meaning 

 
Normal cursor - cursor position 
 
The cursor is set to the measured value above or below the mouse cursor 
by clicking the mouse in the diagram. The position of the cursor is shown 
below the diagram. 
 

 
Differential cursor 
 
A vertical line appears at the current cursor position or by clicking the left 
mouse button. A second line can be drawn by holding the mouse button 
down. At the same time the distance between the lines is shown below the 
diagram. The first line is deleted by clicking with the right mouse button. 
 

 
Select horizontal cut-out with mouse (X - Zoom) 
 
That part of the measuring curve between two vertical lines is enlarged. 
Press the left mouse button at the desired position on the first line and keep 
pressed whilst  drawing out the second line. 
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Symbol Meaning 

 

 
Select rectangular cut-out with the mouse 
 
That part of the measuring curve within a rectangle is expanded to diagram 
size. Specify one corner of the rectangle with the left mouse button and pull 
out the diagonally opposite corner whilst holding the button down. 
 

 
Show harmonics  
 
The multiples of the frequency marked with the cursor (harmonics) are 
shown in the envelope spectrum. 
 

 
Select cut - out to enlarge via dialogue box. 
 

 
Return all diagrams to original size.  
 

 
Move graphic cursor to the left  
 
The graphic cursor is moved one measuring point to the left every time to 
the left mouse button is pressed. 

 
Move graphic cursor to the right  
 
The graphic cursor is moved one measuring point to the right every time to 
the left mouse button is pressed. 
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11 The X1 - User management 

The X1-User management allows you to create users, to which you can assign individual usage rights. By 
default no users are defined in the software and all features of the X1-Administrator are fully accessible. 
With the X1-User management you can create any number of users and give them rights that allow or 
forbid them the use of certain features of the software. 
 

By selecting "Extras -> User management" in the main menu of the X1-Administrator you can view the 
following dialogue: 

11.1 The X1 - User management dialogue 

 

The X1 - User management 

The dialogue is subdivided into two sections. The upper section contains administrative features which 
allow you to create, delete or change users and their passwords. The lower section contains the rights-
settings, which can be configured for each user individually. 
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On the right side of the user selection field you can find the following buttons: 
 

Button Function 
 

 
Adds a new user and opens a dialogue where you can specifiy the new user 
name. 

 
Opens a dialogue where you can change the name of the selected user to a new 
one. 

 
Deletes the user and all rights from the user management. 
 

11.2 Creating / Changing users and setting user rights 

11.2.1 Adding a user 

Click the button "Add user" . 

A dialogue will open where you can edit the user name. Hit "Ok" to close the dialogue and add the 
user to the user management. 

Enter a password for this user in the edit field "password". 

Confirm the password in the field "Retype the password". 

 
You can then go on with editing the user rights. 
 

 Caution! If you add a user for the first time you will be logged on to X1-Administrator 
with this user name and password automatically! Please be sure to allow this user to 
add, change and delete users. Otherwise you will be LOCKED OUT from the user 
management. If you missed to do that please contact our technical support. 
 

11.2.2 Rights management 
You can set user rights by marking the appropriate checkboxes. The rights and options are described in 
the following overview: 

11.2.2.1 Edit- / Change rights 

Name Description 

Configuration If this right is checked, the user will be able to change 
configurations. 
 

Alarm Allows the user to reset alarms. 
 

User rights If this option is checked the user will be able to change other 
users rights. 

Measuring comments The user can edit the comment of a measurement. 
 

Database Allows the user to edit already existing databases. 
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11.2.2.2 Delete rights 

Name Description 

Configuration If this right is set the user can delete configurations. 
 

Alarm data Permits the user to delete alarm data from the alarm list in the 
options menu. 
 

User If this right is given to a user, the user will be able to delete 
other users from the user management. 
 

Measuring data The user can delete measuring data. 
 

Database Allows the user to delete a whole database from the X1-
Administrator. 

 

11.2.2.3 Start service rights 

Name Description 

Manual service If this option is enabled, the user can connect to an X1-device 
to download and save measurement data. 
 

Remote Service Allows the user to start the remote server. 

11.2.2.4 Create rights 

Name Description 

Configurations If this right is checked, users can create new configurations. 
 

User Allows the user to add new users to the user management. 
 

Database Allows the user to create new databases. 
 

11.2.2.5 Import- / export rights  

Name Description 

Export If this right is set, users can export data from the database. 
 

Import Allows the user to import data into an existing database. 
 

EService Allows the user to send data by e-mail. 
 
 

 Please note that the menu item "Extras/Options" in the X1-Administrator main window 
will be disabled if you have not set the right to start the Remote Service. This denies 
unauthorised persons to change the settings of the Remote Service in the options 
dialogue. 
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11.3 Exiting the X1 - User management 

You can exit the X1-User management with one of the following commands, 
either 

with saving of the changes by clicking "Ok" 

or  

without saving by clicking "Abort". 
 

11.4 Login 

After adding users to the user management the following dialogue will appear when you start the X1-
Administrator for the next time: 

 

Login-dialogue of the X1-Administrator 

Here you can select your user name from the user list and enter your password. It is also possible to 
change your pasword here. Click "Ok" to run the X1-Administrator. 
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12 The X1 - Data Manager 

As soon as the measured data has been transferred from the X1 - device to the  X1 - Administrator 
and then saved they are transferred to the X1 Data Manager where they are listed according to X1 - 
devices, device configurations and monitoring configurations. 
You have various possibilities here,  

you can load the measured data back into the X1 - Viewer, 

add comments to the measured data or  

shift older measured data into the paper bin or delete these. 

12.1 Open the X1 Data Manager  

You can open the Data Manager from the X1 - Explorer by  
either  

selecting the Data Manger command in the View menu, 
or 

pressing the  button in the button bar. 
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12.2 The X1 - Data Manager window 

The window is split into two areas below a menu bar and a bar with special command buttons. 

 

The X1 - Data Manager 

To the left you find a tree structure for the X1 - devices and configurations for which measured data has 
been saved. These can also be configurations which have already been deleted in the X1 - Explorer. The 
X1 - devices, devices and the monitoring configurations are shown as folders in descending hierarchic 
order. Each X1 - device also has a data store on the device configuration level. 
 
The right of the window contains a list of the names of the measured data records. As soon as a folder is 
opened in the device and configuration structure the corresponding data records are listed. In the data 
record lists the name is followed by further file features such as: date, time and a list of data types saved 
in the data record. By clicking on name, date, time or type it is possible to sort the data by those criteria. A 
second click switches between ascending and descending, like it is in the Windows Explorer. 
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The data types are abbreviated in this list. 

Data type abbreviation  Meaning 

ZD Time data, i.e. time signal, 

FFT FFT, i.e. frequency signal, 

ALFFT FFT, i.e. frequency spectrum in which the alarm was triggered, 

ALW characteristic values of last saved frequency signal, 

KWR contents of characteristic value loop memory. 

 
A context menu can be opened from every data record name with the right mouse button and a function of 
the X1 - Data Manager called. 

12.3 The functions of the X1 - Data manager 

The most important functions of the X1 - Data Manager can be called via the context menus which can be 
opened on every marked data record. However, some of these functions can also be accessed via the 
button bar or the menu bar. 
 

12.3.1 The context menu in the X1 - Data Manager 
Re-name, comment, show and delete data  
The context menu can be used to re-name, comment on, show and delete the data records. The menu is 
opened with the right mouse button on the name of the data record. The commands are executed for the 
marked data record. 
 

Command Function 

Edit Comment  Edit or add comments on data record, 
Delete Delete data record, 

 
To Filing Tray  Shift data record to the filing tray of the X1 - device, 

 
Export File Opens the Export-Wizard. 
Show Data in Viewer  Show measured data in the X1 - Viewer, 

 
Show Features Show the device and monitoring configuration with which the 

measured data was recorded and drafted. 
Save as ASCII-file Saves measuring data to an ASCII-file. 
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12.3.2 The toolbar 
Use the elements in the button bar for fast and easy access to frequently used functions. To access data 
record functions, a data record must first be marked. 
 

Button Meaning 

 

 

Quit the X1 - Data Manager and change to the X1 - Explorer. 
 

 

 

Delete marked element. 
 

 

 

Only show names of data records. 
 

 

 

Show all features of data records, name, date, time and types. 
 

 

 

Show data record in X1 - Viewer. 
 

 

 

Show the device and monitoring configuration with which the measured 
data was recorded and drafted. 
 

 
Export the marked elements to ASCII files. 

 

12.3.3 The menu bar 
Some commands in the context menu can also be accessed via the menu bar. 
 

Menu Commands and function 

File Exit  

Exit the X1 - Data Manager and change to the X1 – 
Explorer 

View Configuration Module 

Exit the X1 - Data Manager and change to the X1 – 
Explorer 

File Info 

Show the device and monitoring configuration with 
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which the measured data was recorded and drafted. 

Show File in Viewer  

Show data record in the X1 - Viewer. 
 

12.4 Exit the X1 - Data Manager  

You can exit the X1 - Data Manager with one of the following commands, 
either 

select one of the commands File -> Exit or View -> Configuration module, 
or 

press the  button in the button bar. 
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13 The X1 - Alarm list management 

The alarm list management shows an overview of some sorts of events and changes applied to the X1-
System in chronological order. 

13.1 Opening the X1 - Alarm list management 

You can reach the alarm list management by selecting "Alarm list" in the "View"-menu of the X1-
Administrator. 

13.2 The alarm list-dialogue 

 

The X1 - alarm list management 

The alarm list-view is located below the menu bar and a toolbar with special features and consists of 
several columns. The meaning of these columns is described as follows: 
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13.2.1 Description of the data fields 
 

Field name Description 

The symbol illustrates the type of the event, which has caused 
this entry to be added to the alarm list. The meaning of the 
symbols is described below: 

Symbol 

 blue i:  
 
                  

 yellow box: 

 red box:          

 red/green box: 

General information. I.e. if the X1-
Device did not call during the last 24 
hours. 

A pre-alarm has been raised. 

A main-alarm has been raised. 

The alarm has been reset. 

Date The field date shows information about the day and time on 
which this event was added to the alarm list. 

Action This field reflects a short summary of the event that has 
caused logging this entry to the alarm list. 

X1 - Serial number This field contains the serial number of the involved X1-device. 

X1 - name X1-name shows the name of the X1-device 

Device configuration This field contains the name of the device configuration. 

Monitoring configuration This field shows you the name of the monitoring configuration. 

Frequency band The name of the affected frequency window. 

User name User name is the name of the person who created or altered a 
device configuration. 

Comment You can enter a comment for this event here by double-
clicking on this field. 

 
You can open a context menu on every data field by hitting the right mouse button. Then you can select 
several features of the X1-Alarm list management. 

13.3 Features of the X1 - Alarm list management 

The most important features of the X1-alarm list management can be accessed by using the context 
menu. Furthermore it is possible to access some of them by clicking the toolbar buttons or the items of the 
menu bar. 
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13.3.1 Context menu  
Using the context menu you can navigate through data sets, specify a data filter or you can edit the 
comment of the data field. 
 

Menu items Function 

Use current data-set to filter 
the list 

Selecting this option will cause the alarm list to be filtered 
according to the properties of the actual data-set. 
 

Reset filter settings. Resets the filter settings. All data sets-will be displayed again. 
 

Edit comment Opens a dialogue where you can edit the comment.  
 

First Jumps to the first data set. 
 

Next Moves the cursor to the next data-set. 
 

Previous Moves the cursor to the previous data-set. 
 

Last Jumps to the last data-set. 
 

13.3.2 The toolbar 
Using the tool bar you can easily access frequently used functions of the alarm list management. To 
access data-set functions you have to select a data-set first. 
 

Button Meaning 
 

 
Closes the X1 - Alarm list management and switches back to the X1 - Explorer. 
 

 
Jumps to the first data set. 
 

 
Moves the cursor to the previous data-set. 
 

 
Moves the cursor to the next data-set. 
 

 
Jumps to the last data-set. 
 

 
Opens a dialogue where you can edit the comment. 
 

 
Selecting this option will cause the alarm list to be filtered according to the 
properties of the actual data set. 

 
Resets the filter settings. All data sets will be displayed again. 
 

 
Opens the print-preview dialogue. 
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13.3.3 The menu bar 
Some of the functions of the alarm list management can be accessed through the menu bar. 

Menu Menu items and functions: 

File Export data  

Saves the data sets of the alarm-list to a CSV-file. 

Close  

Closes the X1 - Alarm list management and switches  
back to the X1 - Explorer. 

Alarm list Use current data set to filter the list 

Selecting this option will cause the alarm list to be 
filtered according to the properties of the actual data 
set. 

Reset filter settings 

Resets the filter settings. All data sets will be displayed 
again. 

Edit comment 

Opens a dialogue where you can edit the comment. 

First 

Jumps to the first data set. 

Next 

Moves the cursor to the next data-set. 

Previous 

Moves the cursor to the previous data-set. 

Last  

Jumps to the last data-set. 
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13.3.4 Filter settings 
To display the current filter settings, please click on the button named "Filter settings" By modifying the 
filter settings you can specify which data will be displayed in the alarm list.  You can choose between the 
following options: 

Option Function 

Time range Select this option if you wan to specify a time range. All 
data within this range will be displayed. 

Filter Serial number 

Enter a serial number to display events raised by a 
specific X1-device only. 

Device config. name 

Enter the name of a device configuration to display the 
alarms that have been raised by an X1-device whith this 
device configuration. 

User name 

If you want to display events which depend on a certain 
person's X1-device setup, please enter the user name 
here. 

X1 name 

Enter the name of an X1-device to display events that 
have been raised by that device. 

Monitoring configuration name 

Enter a monitoring configuration name to show events 
that belong to this monioring configuration only. 
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13.4 Print preview 

Please click the print preview-button  located at the right side of the toolbar to call the print preview-
dialogue: 
 

 

The print preview-window 

In this dialogue you can navigate through the report by using the toolbar located on top of the window. If 

you are satisfied with the appearance of the report please click the button  to print it. 

13.5 Exiting the X1 - Alarm list management 

You can exit the X1 - alarm list management with one of the following commands, 
either, 

select File -> Exit, 
or  

press the button  in the button bar. 
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14 The remote mode  

The X1 - Administrator allows a number of X1 - devices to be monitored online from one central 
station. The X1 - devices send alarm mesages and data, triggered by various events, to the X1 - 
Administrator. The following sections explain  

the mode of operation of the remote server, 

its configuration 

and its operation  

14.1 The mode of operation  

If the X1 - Administrator is configured as a remote server it functions as a receiving station for alarm 
messages and measured data sent by the X1 - devices due to events which have occurred. The 
connection to send the data is always established by the X1 - devices, the remote server thus simply 
waits for incoming connections. 
Possible communication paths include the serial link, modem link and TCP/IP link. These types of 
connections can all be used in parallel. 
Events always control when alarm messages and measured data are sent from the X1 - devices. Possible 
events which can occur at an X1 - device include: 

the expiry of a timer, 

the occurrence of an alarm and 

characteristic value memory overflow in a configuration. 
 
The event "Expiry of remote timer" isa global event. This means that a single timer is administered in the 
X1 - device. This triggers the event "Remote timer expired" after a pre-set interval which can then be 
evaluated by the individual monitoring configurations.  
The events alarm and characteristic value memory overflow are so-called local events. The behaviour for 
these local events can be configured separately in each monitoring configuration. 
You can specify which data is to be sent to the remote server for each monitoring configuration if an event 
occurs irrespective of the type of event. 
Events are always evalutated and a connection made to the remote server at the end of a monitoring 
cycle to minimise the number of connections made. It is thus possible to compile the messages for a 
number of events. 
 
If operated as a remote server, the X1 - Administrator performs the following tasks: 

receives incoming messages, 

saves data in the database, 

keeps a log book. 
 
If the X1 - Administrator is in the "Remote server" mode it waits for incoming connections from X1 - 
devices at all configured input channels. Connections can be received in parallel at the input channels. 
Thus, data can be received simultaneously via TCP/IP and modem.  
If an X1 - device reports to the remote server and sends data or alarm messages the data is saved in the 
database and the alarm status is updated in the device tree of the X1 - Explorer.The data can then be 
visualised and evaluated at a later time with the data administrator. 
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In addition, the X1 -Administrator provides a log book function. This log book lists all incoming 
connections, the event leading to the establishment of the connection as well as the alarm status and the 
transferred measured data. 
 

 If the remote server mode has been activated no manual connection can be established 
to the X1 - devices. The remote mode first has to be stopped before this can be carried 
out. 
 
 

14.2 Configuring the remote mode 

The X1 - device and X1 - Administrator first have to be configured for the remote mode. This configuration 
is described in the following sections. 
 

14.2.1 Configuration of the X1 - device  
The X1 - device is configured for remote operation in three stages: 

configuration of the communication 

configuration of the general features  

configuration of the monitoring configuration options. 

14.2.1.1 Configuration of the communication and connection parameters 

Als already mentioned, all types of connection which are also used in the manual mode are available in 
the remote mode. First configure the X1 - device for the desired type of conenction as explained in 
chapter “Setting up the modem on the X1 - device”. 
 
In order for an X1 - device to connect to the remote server it must have information as to how it can reach 
the remote server. With a modem connection this is telephone number of the modem connected to the 
remote server. This must be entered in the modem configuration as described in chapter “Setting up the 
modem on the X1 - device”.  
 
During remote operation via TCP/IP the COM - server is responsible for addressing the remote server. 
The COM - server hereby has to be configured as a "Socket Client". Details can be found in the operating 
instructions of the COM - Server.  
The parameters necessary to configure the socket client include the IP address of the computer on which 
the remote server is running and the port number at which the remote server receives the connection. 
This port number also has to be specified when configuring the remote server (see below). The standard 
port number is 9000. 
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14.2.1.2 Settings for the remote mode in the device configuration 

Switch to the "General settings" register for the further configuration and activate the X1 - online mode. 

 

X1 - online mode in the "General settings" register in the device configuration. 

You can now configure the following options in the active areas of the input mask: 
 
X1 Online communication device  
Select the connection type with which the connection is to be made to the remote server from the list.  
 

 The settings for the X1 online communication device must correspond to those 
selected in the "Device settings" register in the communication configuration. 

 
Online timer runs every... h ... min 
This option sets the time after which the global event Timer runs is to be triggered. Intervals between 1 
minute and 48 hours can be set. The start of the time interval is either the time the X1 - device is switched 
on or the last event "Timer expiry". 
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Send "Still alive" message  
This activates the transmission of a "Still alive" message. If the "Timer expiry" event is not evaluated in 
any monitoring configuration (i.e. The "X1 reports on expiry of remote timer" option is deactivated in the 
monitoring configuration), the X1 - device only reports to the remote server if the "Still allive" option has 
been activated. This option thus allows monitoring of the perfect remote operation even if no data or 
alarms are sent. 
 
Maximum repeats for connections  
This option limits the number of connection attempts. If a new even occurs in the X1 - device the X1 - 
device attempts to connect to the remote server on expiry of a monitoring cycle. If the connection is made, 
the data and messages for all events which have occurred up to this time are sent to the remote server 
and internally checked as "reported". Events which have already been reported are not reported the next 
time a connection is made to the remote server. If a connection cannot be made to the remote server, for 
example because the telephone line is busy, the X1 - device re-trys after the time set under "Delay 
between connections". The number of renewed attempts at conenction is limited by this option.  
If no connection can be made within this limited number of attempts a new attempt to make a connection 
will only be started after a new event has a occurred. 
 
Minimum time between connections  
After a failed attempt by an X1 - device to connect to the remote server the X1 -device waits at least the 
time set here before a new connection attempt is made at the end of a monitoring cycle. 
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14.2.1.3 Setting the monitoring configuration 

You can set the events after which data and messages are to be sent to the remote server in the 
"Remote" register of the monitoring configuration, independently for each monitoring configuration. 

 

The "Remote" register of the  monitoring configuration. 

The upper part of the register shows an overview of the remote settings for the device configuration. This 
is for information purposes only, the settings cannot be changed here. The further configuration options 
are: 
 
X1 reports if ... 
This setting determines which events are to trigger a remote connection. If the control box  

Main alarm is activated this monitoring configuration triggers a remote connection at the end of a 
monitoring cycle if a main alarm has occurred. 

Pre-alarm is activated this monitoring configuration triggers a remote connection at the end of a 
monitoring cycle if a pre-alarm has occurred. 

MWR overflow is activated this monitoring configuration triggers a remote connection when the 
characteristic value memory is full. 

Remote time interval expired is activated this monitoring configuration triggers a remote connection 
when the remote timer has expired. 

 
X1 sends on call. .. 
This option specifies which data is to be sent to the remote server if one of the aforementioned events 
occurs.  
 
Once all settings for the remote mode have been carried out at the X1 - device the new configuration has 
to be sent to the X1 - device. At the end of the connection the X1 -device is re-booted. The remote mode 
is now active in the X1 - device. 
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14.2.2 The configuration of the remote server 
The remote server is configured in two steps. The so-called "Remote sockets" first have to be created. A 
remote socket is an input channel through which communication occurs with the X1 - devices. As already 
mentioned above the remote server can administer a number of remote sockets and make a number of 
connections with X1 - devices in parallel via these. 
In a second step, all of thise X1 - devices are now added to the remote server which is should administer. 
The remote server can only connect to an X1 -device if the X1 - device has been added to the remote 
server administrator. 
 
Open the configuration for the remote server by  

selecting the entry Remote  Configuration in the menu bar of the X1 - Explorer  

or pressing the   button in the button bar of the X1 - Explorer. 

 

The X1 Online Monitoring window with active "Configuration" register 

14.2.2.1 Adding remote sockets 

The remote sockets for the remote server are administered in the "Configuration" register of the X1 - 
Online Monitoring dialogue. New sockets can also be created, configured and deleted from here. 
The upper part of the register contains a list with all created remote sockets If an entry is selected from 
this list all fields for its configuration appear below the list. There are two buttons to add and delete the 
remote sockets to the right of the list of remote sockets.  
 
Creating a TCP/IP Remote Socket 
Proceed as follows to create a remote socket for TCP/IP connections: 

Press the <Add> button. 
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A selection list is opened showing all available remote sockets. 
Select the TCP/IP entry and confirm this choice with the <OK> button. 

You can enter a name under which this remote socket will be administered in the list in the 
configuration field Name which now appears. 

Enter the number of the port at which incoming connections from the remete server are to be 
accepted in the Port field. This port number must be the same as specified for the socket client 
during configuration of the Com - Server. (see section 14.2.1.1) 

Accept these settings by pressing the <Save> button. 
 
Creating a Modem Remote Socket 
Proceed as follows to create a remote socket for modem connections: 

Press the <Add> button. 
A selection list is opened showing all available remote sockets. 

Select the Modem entry and confirm this choice with the <OK> button. 

You can enter a name under which this remote socket will be administered in the list in the 
configuration field Name which now appears. 

Select the desired modem from the list field Device. 
The list field for modem selection shows all modems cretated under Windows. If no modem is offered for 
selection you will first have to create one in the Windows System Control. Instructions can be found in the 
Operating System documentation. 

Accept these settings by pressing the <Save> button. 
 
Creating a GSM Modem Remote Socket 
Proceed as follows to create a remote socket for connections via GSM modems: 

Press the <Add> button. 
A selection list is opened showing all available remote sockets. 

Select the GSM Modem entry and confirm this choice with the <OK> button. 

You can enter a name under which this remote socket will be administered in the list in the 
configuration field Name which now appears. 

Select the desired modem from the list field Device. 
If there is no manufacturer's TAPI driver for the GSM moden used, install the 9600 baud for a standard 
modem as an alternative. Details on setting up a modemn can be found in the Windows documentation. 

Enter the four-digit release code for the Sim card used in the GSM modem in the PIN field. This is 
needed to register the modem in the GSM network. 

Accept these settings by pressing the <Save> button. 
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Setting up a Remote Socket for direct serial connection  
Proceed as follows to set up a remote socket for serial connections: 

Press the <Add> button. 
A selection list is opened showing all available remote sockets. 

Select the Serial entry and confirm this choice with the <OK> button. 

You can enter a name under which this remote socket will be administered in the list in the 
configuration field Name which now appears. 

Select the Port Com to which the X1 - device is conencted from the "Port Com" list field. 

Select the baud rate at which the remote sever and X1 - device are to communicate with each 
other in the "Baud rate" list field. Remember to set the same baud rate at both the remote server 
and connected X1 - device. 

Accept these settings by pressing the <Save> button. 

14.2.2.2 Adding X1 - devices to a remote monitoring  

To enable the remote server to process measured data and alarm mesages from the X1 - devices in the 
remote mode these fuirst have to be entered in the remote sever configuration. A condition here is that 
device and monitoring configurations exist for the X1 - device to be monitored in the X1 - Explorer. If this 
is not the case, create corresponding configurations in the Explorer. New devices are automatically added 
to remote monitoring. In case that you have deleted a device from remote monitoring and you wish to add 
this device once again, please follow these instructions: 

Change to the "Devices" register. 
A list of X1 - devices registered for remote operation appears. There are two buttons to the right of this list 
with which X1 - devices can be added to or deleted from the list. 

Press the <Add> button. 

Select the X1 - device which you wish to add to remote monitoring from the list which appears. 

Confirm this choice by pressing the <OK> button. 
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X1 Online Monitoring window - "Devices" register“ 

The selected X1  -device now appears in the list of monitored X1- devices. 
 
This completes configuration of the remote mode. The next section explains how to start and stop the 
remote server.  
 

14.3 Start and operation of the remote server 

Following configuration of the remote server or a new start of the X1 - Administrator, the remote 
server has to be started to activate remote monitoring. 

Select the Remote  Start command in the X1 - Explorer menu. Alternatively the remote server 
can also be startet by pressing F5. 

or press the 'Start remote server' button in the button bar. 
Once the remote server has started the "X1 Online Monitoring" window appears in which the "Messages" 
register is activated. All procedures of the remote server are logged in this register. The following 
messages in particular are shown here: 

Start and stop of the remote server,  

when connections were received from the X1 - devices, 

the reason for the remote message, i.e., which event in the X1 - device triggered the remote 
message, 

which data was transferred, 

and error messages and irregularities which affect the remote operation. 
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Background operation  
The "X1 Online  Monitoring" window can be closed by pressing the <Close> button irrespective of the 
current operation of the remote server. The remote server then continues to run in the background.  
The user can still user the X1 - Explorer and data views normally in this mode. 
 

 When starting the remote server, you will be logged off when the user management is 
enable. Thus you can only use those functions of the Adminstrator which can be used 
when all flags in the user management are disabled. 
 
Switching off the remote server 
The remote server is stopped by pressing <Stop remote server> button of by pressing F8. When the user 
management is enabled, you have to login again. This is neccessary to check if the user has the right to 
stop the remote server. 
 
Automatically starting the Remote server 
In some situations it could be usefull to start the remote server by an external program, e.g. when the PC, 
on which the remote server runs, can be rebootet by a UPS (uninterruptable power supply). When the 
x1.exe is started with the command line parameter /start_remote_server (i.e. “x1 /start_remote_server”), 
the remote server is startet directy. 
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15 The Mail-Wizard 

The X1 - Administrator allows you to,  
save device information, configurations and measured data in an external file, i.e. export this, and 
vice versa  

read these files into the Administrator, i.e. import them 
 
Export and import in the Administrator format enables data and configurations to be exchanged between 
various Administrator installations. Files in the Administrator format have the file ending "*.x11". 
 
The X1-Administrator offers a Wizard which guides you step by step through the process of sending data 
via email. 
  

15.1  Mail-Wizard - Step 1: Choose the data to export 

 

Window "Mail Wizard" showing step 1: "Selecting data" 

Please choose between these three possibilies at the left-hand side of the window: 
 

Select no data if you wish to export only the configurations of the X1-Devices. No data will be 
exported, 

All data, if you wish to export both the configurations of the X1-devices and measuring data, 

Data in date/time range, if you only wish to export data sets of a specific interval. 

If you are satisfied with your selection please hit the button next. Depending on your selection the 
export process will continue with one of the three following steps. If you have made a mistake at 
entering the filename you can hit the button back. You can then change the filename once again. 
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15.2 No data 

If you have chosen only to export the configurations of the X1-Devices the wizard continues with the 
summary of your selections . (See paragraph 9.8.5: Summary of selections and commencing export) 
 

15.3 All Data 

If you wish to export both the configurations and the measuring data the wizard continues with the next 
step: "Additional Export settings": 

 

 

Window "Mail Wizard" with additional options. 

Select Only not yet exported data if you have previously exported data and you wish to export 
only new datasets. This makes the exported file a lot smaller but please note that the recipient of 
the data must have an exported database of the same type. 

Hit back if you have made a mistake in your previous selections to change them once again. 

Please click the button Next, to move on to the summary of your selections (Paragraph 9.8.5). 

15.4 Data in date/time range 

If you have chosen to export data in a date/time range the wizard continues with the next step: "Additional 
Export settings": 
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Window "Mail Wizard" with additional options. 

Select Only not yet exported data if you have previously exported data and you wish to export 
only new datasets. This makes the exported file a lot smaller but please note that the recipient of 
the data must have an exported database of the same type. 

Hit back if you have made a mistake in your previous to change them once again. 

Please click the button Next, to move on to the the next step: 
 

 

Window " Mail  Wizard" to edit the date/time range 

Here you can specify the date/time range of which the data will be exported. Both Start and End define 
the boundaries of the interval, including date and time. If you wish to export data from a certain day in the 
past to the specified end date, you can easily decrease or increase the value in the field No. of days. The 
start date will then be changed automatically. 
 

Hit back if you have made a mistake in your previous selections to change them once again. 

Please click the button Next, to move on to the summary of your selections (Paragraph 9.8.5). 
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15.5 Summary of settings and mailing procedure 

 

 

Window "Mail Wizard" showing your selections. 

Please klick Finish to start the mailing procedure. 

Hit back if you have made a mistake in your previous selections to change them once again. 
 

 You can cancel the Mail-Wizard at any time by clicking the button "Abort". 
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16 Questions and Answers on X1 and the Administrator 

This chapter helps you solve problems which may occur with the X1 device and the X1 Administrator. A 
current list with problem solutions can be found on our web site under http://www.fis-services.com/faq/. 
If you do not find your problem here or is the help we offer does not lead to the desired result, please 
contact our Support-Hotline under +49 2407 91 49 99. Please have the following information ready when 
you call Support: 

X1 serial number 

X1 firmware version 

Version number of the X1 Administrator 

Operating system used (which service pack?) 

Whether you use a multiplexer 

Communication path (serial, modem, TCP/IP) 
Some frequent problems and their solutions are described in the following section. 

16.1  No connection could be made with the X1 

16.1.1 Direct serial connection 

Is the X1 switched on? 

Is the serial cable connected to the X1 and to the COM port selected in the X1-Administrator? 

Is the same baud rate set in the Administrator and in the X1? You can select this when 
establishing the connection. If you no longer know what baud rate the X1 is set to you can reset 
the baud rate to 9600 baud with a Total-System-Reset (switch on X1 whilst holding down all three 
keys on the device and wait until System reset appears in the X1 display). After establishing the 
connection you can set the transmission speed in the tree under Transfer rate with the right 
mouse button on the device. 

Do the PC and the used cable support hardware handshake (RTS/CTS)? If you are using a serial 
cable in which only three wires are connected (ground, RX and TX) the handshake lines are open. 
Use a cable in which at least the RTS and CTS lines are connected additionally. You can find 
information about this in the technical appendix. No cable may be used in which RTS and CTS 
are bridged in the plug. Please contact our Support if it is not possible to use RTS and CTS. 
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16.1.2 Connection via Modem 

Are you using the right cable between X1 and the modem? You will find information about this in 
the technical appendix.  

Has X1 recognised the modem? The X1 device searches for a connected modem after switching 
on. If the No Modem found message appears in the DTECT-X1 display the modem could not be 
found. Check whether the modem is switched on and whether the serial cable between X1 and 
the modem is connected correctly. The baud rate is not recognised automatically with some 
modems. The baud rate must be the same as that of the X1. 

Is the initialisation string for the modem correct? Select the desired X1 device in the tree in the 
Administrator and click on the Device Settings tab on the right. The set AT command (the 
initialisation) may differ slightly from manufacturer to manufacturer. You will find the correct AT 
commands in the modem manual.  

16.1.3 Connection via GSM Modem 

Is GSM Modem entered as a communication path? Click the X1 device in the tree of the X1 
Administrator, select the Device Settings and select GSM Modem under The X1-Device 
communicates over. 

Is the right PIN entered in the X1? The PIN belonging to the SIM card used must be entered in the 
X1 Administrator in the device settings of the X1. 

16.1.4 Connection via TCP/IP through a COM Server 

Is the same baud rate set in the X1 and the COM server? 

Is an IP address entered in the COM server? 

Are you using dynamic IP addresses? Both the COM server and the Remote-Server-PC need 
fixed IP addresses. Therefore switch off the dynamic IP assignment (DHCP or Bootp) on both 
sides and set the IP address manually. 

Is the port number correct? The set port number on the COM server must match that in the 
Administrator when establishing the connection. 

Are the serial data format and the hardware handshake set correctly? The data format of the X1 is 
1-8-1 (1 start bit, 8 data bits and 1 stop bit). Hardware handshake or RTS/CTS must be switched 
on. 

Is the right gateway entered on the COM server? If the COM server and the PC are in different 
subnets, the IP address of the gateway must be entered in the COM server otherwise no TCP/IP 
connection can be established. 

Are you using the right network cable? If you want to connect a PC or laptop directly to the COM 
server with a network to test the connection, you need a cross-over cable. If both are connected 
to a hub or a switch you need a normal CAT5 network cable. 

16.1.5 All Connection Paths 

Is the Remote-Server running? When the remote-server is running the button or the menu for 
establishing the connection is grey (inactive) no connection to the X1 can be made manually. 
Switch off the Remote-Server to be able to establish a manual connection. 
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Is the X1 set to Remote mode? If you have switched off the remote-server the X1 may still try to 
get a connection to the server. During this time it is not possible to set up a manual connection 
from the Administrator to the X1. Try again a little later. 

Are the firmware and the Administrator version compatible? The following list shows all the 
possible combinations: 

Administrator Version  
3.0.x 3.2.x 3.4.x to incl. 

3.4.4 
3.4.x 
from 
3.4.6 

3.6.x 

3.0.0.6 x - x x x 
3.0.0.8 x - x x x 
3.0.2.0 x - x x x 
3.0.4.2 x - x x x 
3.2.0.0 - x x x x 
3.2.0.2 - x x x x 
3.2.0.6 - x x x x 
3.2.0.8 - x x x x 
3.2.0.10 - x x x x 
3.2.2.0 - x x x x 
3.2.2.4 - x x x x 

Fi
rm

w
ar

e 
V

er
si

on
 

3.4.0.2 - - - x x 
 

16.2 Although the Remote-Server was started, no data are sent to the 
PC by X1. 

Is communication generally working? If you cannot get a connection with the device manually with 
the -key, the remote connection cannot work either. You will find help under section 16.1. 

Have you set a remote socket for the data connection to X1? Open the overview of the remote 
socket under the Remote -> Configuration menu. Here a socket must be set for every 
connection path from X1 to the PC. If not, press the  -key to add a socket. Select the data 
connection (serial, modem, TCP/IP, etc.) with which the X1 is to transfer data. 

Are the communication settings in X1 correct? The right telephone number for the remote-server 
must be set in the modem. If a COM server is used, the right IP address and port number of the 
Remote-Server must be set in the COM server.  

Are the remote triggers set correctly? In the Administrator in the monitoring configuration on the 
Remote tab you can set under what circumstances the X1 is to establish a connection with the 
remote-server. The settings under X1 calls when ... are known as remote triggers. 

Has the maximum number of repetitions been reached? In the device configuration on the 
General Settings tab under Max. number of Retries you can set how often an X1 attempts to 
call when a connection does not work. When this number is reached for a certain remote trigger, 
this trigger cannot trigger a connection set-up. If another trigger triggers a connection set-up and 
this works or a connection from the Administrator to X1 is established, the repetition counters are 
reset. 

Does the X1 device exist in the active database? The Remote-Server can only answer calls from 
X1-devices which appear in the Administrator tree. If your X1 is not in the tree, you can add it with 
the  button. 
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16.3 A connected sensor does not work 

Are the sensor and the cable okay? If you have connected active sensors (ICP) via a multiplexer, 
the LEDs of all channels to which a sensor is connected must is green (or orange). If the LED is 
red, the connecting cable or the sensor are defective.  

Are ground and shield connected correctly? One or two wires and one or two shields are installed 
depending on the sensor used. You should make sure that there are no ground loops. If a shield 
is connected to the sensor housing, it may not be connected to the X1 input.  

16.4 No measured data are displayed although communication works 

Is the validation met? For as long as the validation is not in the set range during the 
measurement, no measured data are saved, the measurements are rejected. If data are to be 
read out, no measured data are available for this monitoring configuration and none are 
displayed. 

Has overloading occurred during the measurement? If Overload / Overvoltage appears in the 
display of the DTECT-X1 during a measurement, the measurement was overloaded and has been 
rejected. If this condition is permanent, the Amplification setting must be changed in the 
monitoring configuration under General data. If this is set to automatic you can try to find out 
whether the overload still occurs with a manual setting. If it does, you should set the amplifier 
setting one step lower. 

16.5 Database is very slow 

Are you still using the demo database? It is advisable to create a new database for a new 
application and not to work with the demo database. To do this, export the configuration of the old 
database with the last measured data (File -> Export file -> Select filename -> Data in date/time 
range -> time period for example the last few days), create a new database (File -> New -> select 
folder) and import the configuration of the old database (File -> Import file). 

Is your database very big? If a database gets so big that it slows down working with the PC, you 
should create a new database (see above). Depending on the data volume it is worth considering 
creating a new database at regular intervals (a few months, every six months). Separate 
databases for different applications (for example for different customers) would also be a useful 
way to distribute data. 
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Enclosure 

17 General information on vibration monitoring 

Condition - based maintenance has proven itself to be particularly advantageous for production plants 
where an unforeseeable failure leads to enormous costs. Consequential damages, system downtimes and 
the costs of maintenance can thus be reduced to a minimum. However, a prompt detection of machine 
damages is a pre-requisite in this case, in other words at a time when the machine is still operative and 
will remain so for some time to come. This then allows repair work to be planned and performed in the 
scheduled downtimes. This goal can only be achieved through a reliable determination of the machine 
status. The monitoring and investigation of machine vibrations is an excellent method. 
 
The operation of machines always entails mechanical vibrations, caused for example by component 
imperfections or the production process. These machine vibrations spread from their origin via 
neighbouring machine parts. Apart from these solid propagation media, the vibrations are also transferred 
to the ambient air at the interface machine – air. A differentiation is thus made between structure-borne 
and air-borne noise depending on the vibrating medium. An investigation of structure-borne noise is more 
suitable than that of air-borne noise for machine monitoring since the influence of external interfering 
variables such as ambient noise is lower. Displacement, velocity or acceleration are used as measuring 
parameters. 
 
Structure-borne noise is recorded with a vibration sensor, generally an acceleration sensor, on the surface 
of the machine. The sensor converts the mechanical vibrations into an electrical signal which is then 
amplified, filtered and forwarded to an evaluation unit, e.g. a vibration monitor, where either the broad 
band vibration level is monitored (e.g. RMS of the vibration velocity according to VDI2056) or where 
selected frequencies of the vibration signal are monitored for characteristic features of machine damage. 
 
Reliable monitoring and diagnosis is only possible through suitable signal processing. According to VDI 
3841, machine vibrations should be judged according to their absolute size and appearance. 
 
What are required here are  

dimension figures and 

patterns of known vibration events. 
The dimension figures are determinations of the vibration path, velocity or acceleration. These enable a 
statement on the running quality of a machine and serve as limits for alarming or shutdown  
 
An evaluation of the vibrations according to their appearance is largely independent of the absolute 
vibration level. In other words: irregularities are still taken into account even if the vibration level is low and 
the limits for an alarm or shutdown have not yet been reached. 
The various evaluation methods can be split into two groups: 

analysis methods 

methods to determine characteristic parameters. 
A number of characteristic values and parameters can be used for vibration monitoring. Some of these 
characteristic values will be presented in more detail in section 17.3. However, we shall first of all turn our 
attention to the analytical methods of frequency analysis and envelope analysis. 
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17.1 Frequency analysis 

Monitoring of the overall vibration levels is often inadequate for an early detection of damage. Rather, the 
overlying vibration components have to be separated and individually investigated or monitored. The 
vibration signal is hereby split into its frequency components by a Fourier transformation. In certain cases 
machine errors can be reliably identified through a classification of characteristic frequency shares. For 
example, a residual unbalance always causes a higher amplitude at the rotary frequency. The higher the 
amplitude, the greater the residual unbalance. Fig. 1 shows the frequency spectrum of an intact machine 
with a small residual unbalance.  

 

Fig. 1:  Frequency spectrum of a machine with a low residual unbalance (rotary frequency fn = 25 Hz) 

The amplitude of the rotary frequency at 25 Hz is small. Fig. 2 shows the frequency spectrum of a 
machine with a greater unbalance. The higher amplitude at the rotary frequency can be clearly seen (25 
Hz). 

 

Fig. 2: Frequency spectrum of a machine with a great residual unbalance (rotary frequency fn = 25 Hz) 

17.2 Demodulation analysis or envelope analysis 

However, the majority of damages or faults cannot be detected as easily as unbalances since a damage 
is normally not indicated by simply one frequency. It usually leads to a frequency pattern consisting of 
various frequency shares whose intensities can fluctuate. A reliable detection and classification is then 
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difficult. In the following we will pay particular attention to faults or damage which are accompanied by 
impact pulses during operation. 
 
A number of machine damage leads to impacts which cause the machine structure or other neighbouring 
machine parts to vibrate. These impact-like excitations can be caused, for example, through cavitation or 
a rotor which knocks against a machine housing. These impacts also occur in roller bearing damage 
where either the roller rolls over a damage on the inner or outer race or where the roller itself is damaged. 
Impact-like excitations can also occur in intact machines, e.g. teeth meshing in gears. 

 

Fig. 3: Excitation of a machine resonance through a periodic sequence of impacts  

These impacts excite a number of machine resonances, the natural vibrations. This can be compared to a 
tuning fork when struck, which then vibrates at its own natural frequency.  
The machine resonances diminish exponentially. With a periodic excitation there is a basic temporal 
course as shown in Fig. 3, whereby the excitation of only one resonant frequency is simulated for 
simplicity sake. 
 
In a number of cases the impact-like excitations are also of a periodic nature in reality, i.e. the impacts are 
repeated at equal intervals in time, e.g. in roller bearing damage or in gears (assuming a constant speed). 
The resulting impact sequence frequency is characteristic for the corresponding machine part and/or 
machine damage. For example, if the outer race of a roller bearing is damaged, the impact sequence 
frequency is identical to that of the ball pass frequency of outer race. 
The frequency spectrum of this type of vibration signal consists of a number of frequencies, where all 
frequencies are multiples of the impact sequence frequency. The highest amplitudes appear in the range 
of the resonant frequency or resonant frequencies. Fig. 4 shows the corresponding frequency spectrum. 

 

Fig. 4: Frequency spectrum with excitation through a periodic impact sequence  

Periodic impact pulses can in principle be identified by monitoring the amplitude of the impact pulse 
sequence frequency for limit transgressions. However, the amplitude of the impact pulse sequence 
frequency is usually very low since it is not within the range of the resonance step - ups. Moreover, the 
lower frequency range (up to 1 kHz), in which the impact pulse sequence frequencies usually lie, is 
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disturbed by various machine noises. This makes it difficult, if not impossible to reliably detect impact 
pulse sequences. Low - intensity impact pulses such as frequently occur at the start of a damage are 
almost impossible to detect by this method. Fig. 5 shows the problem. The amplitude of the impact pulse 
sequence frequency is lost completely in the noise level. 

 

Fig. 5: Frequency spectrum with excitation through a periodic impact sequence taking into account the 
real noise level  

Fig. 6 and 7 show real frequency spectra for two identical roller bearings where one has serious and the 
other only minor damage to the outer race. In both cases the impact pulse sequence frequency, i.e. the 
ball pass frequency of the outer race fA, is around 105 Hz. It can be seen as base frequency in the 
seriously damaged bearing, but not in the slightly damaged bearing (note the different scales for the 
signal amplitudes of both spectra!). 

 

Fig. 6: Frequency spectrum of a bearing with serious outer race damage  

 

Fig. 7: Frequency spectrum of a bearing with minor outer race damage  

The impact pulse sequence is thus mainly identified by the higher multiples of the impact pulse sequence 
frequency which lie in the machine resonance range, in this case between 1 kHz and 1.5 kHz. The 
envelope analysis makes use of this fact. 
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Impact pulse sequences in a vibration signal can be detected and investigated very precisely by means of 
an envelope analysis. The formation of an signal envelope has been derived from radio technolgoy where 
it is used to demodulate amplitude - modulated signals /4/. Since the periodic impact excitation of machine 
resonances is very similar to an amplitude modulation1, there follows a brief description of the principle of 
amplitude modulation: 
An amplitude - modulated signal consists of a high - frequency carrier signal and a low - frequency wanted 
signal, whereby the amplitude of the carrier signal varies as a function of the wanted signal. The wanted 
signal can thus be transferred together with the high-frequency carrier signal. The wanted signal is then 
separated from the carrier signal by the receiver by means of enveloping. This procedure is called 
demodulation. 
In the case of machine resonances excited by periodic impact sequences, the machine resonances can 
be seen as the carrier signal and the low - pass filtered impact pulse sequences as the low - frequency 
modulation signal. Thus, demodulation separates the impact pulse from the resonant frequencies. 
Enveloping can be carried out by various methods, e.g. the use of the Hilbert transformation or through 
various types of rectification. The most common method of enveloping is shown in Fig. 8.  

 

Fig. 8: Principle of envelope analysis  

The high - pass filter before rectification, sometimes also designed as a band pass filter, hereby ensures 
that only the interesting carrier frequencies are demodulated. Lower - frequency shares of the original 
signal which would otherwise also be rectified and would pass through the subsequent low - pass filter 
unhindered can thus be effectively suppressed. Rectification separates the modulation signal from the 
carrier signal. The subsequent low-pass filter suppresses the signal share of the high - frequency carrier 
signal. The remaining signal then only consists of the modulation signal with a synchronous share. Figs. 
9, 10 and 11 demonstrate this process on the basis of the demodulation of a high - frequency sinusoidal 
vibration which has been amplitude modulated with a low-frequency sinusoidal vibration. 

 

Fig. 9: Amplitude - modulated sinusoidal vibration  

 

Fig. 10: Rectified, amplitude - modulated sinusoidal vibration 

                                                      
1 Although strictly speaking this is not an amplitude modulation, see /GER-95-1/ 
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Fig. 11: Low - pass filtered, rectified amplitude - modulated sinusoidal vibration 

After low - pass filtering only the modulation signal is present, namely the low-frequency sinusoidal 
vibration which is displaced by a synchronous share because of rectification. An impact-like excited 
machine resonance can also be demodulated in a similar manner. This is shown in Figs. 12, 13, 14. 

 

Fig. 12: Impact - like excited machine resonance 

 

Fig. 13: Rectified, impact - like excited machine resonance 

 

Fig. 14: Low-pass filtered, rectified impact - like excited machine resonance 

The frequency spectrum of the envelope signal is generally investigated using envelope analysis. The 
frequency spectrum of the low-pass filtered, rectified amplitude-modulated sinusoidal vibration in Fig. 11 is 
trivial since this is only a sinusoidal vibration. If the synchronous share is suppressed this leaves a 
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frequency spectrum which shows only one higher amplitude at the frequency of the low - frequency 
sinusoidal vibration, see Fig. 15. 
 

 

Fig. 15: Frequency spectrum of envelope signal from Fig. 11 (synchronous share suppressed) 

The envelope signal of the periodic, impact - like excited machine resonance in Fig. 14 on the other hand 
shows higher amplitudes at the impact pulse sequence frequency and its multiples, see Fig. 16. The 
intensity of the amplitudes hereby diminishes with increasing multiples.  

 

Fig. 16: Frequency spectrum of the envelope signal from Fig. 14 (synchronous share suppressed) 

The appearance of multiples is typical for impact pulses. The intensity can fluctuate - nor must the impact 
pulse sequence frequency always have the same amplitude - but there are always a number of multiples. 
If the intensity of the impact pulses fluctuates periodically, further frequencies occur within the envelope 
spectrum, namely the base frequency of the intensity fluctuation and side bands around the impact pulse 
sequence frequency and its multiples. A knowledge of the frequency, intensity and characteristics of an 
impact pulse sequence enable the detection, localisation and estimation of the extent of machine damage. 
Enveloping is predestined to extract this information from the vibration signal.  
Enveloping has proven itself for the early detection of roller bearing damage in various applications. If a 
damage is rolled over on the running surface or body of a roller bearing at a constant speed, this leads to 
a periodic sequence of impact pulses which excite resonances of the bearing or neighbouring machine 
parts. Fig. 17 shows the typical vibration signal for a bearing with a seriously damaged outer race (strong 
local pitting on the running surface). The corresponding frequency spectrum can be seen in Fig. 6. Figs. 
18 and 19 show the envelope curves derived from this and the envelope spectrum. The impact pulse 
sequence frequency at 105 Hz and its multiples can be clearly seen.  
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Fig. 17: Vibration signal for a roller bearing with strong pitting on the outer race surface  

 

Fig. 18 Envelope of the vibration signal from Fig. 17 
Roller bearing with serious pitting damage on the outer race surface 

 

Fig. 19: Frequency spectrum of the envelope signal from Fig. 18 
Roller bearing with serious pitting damage on the outer race surface 

The superiority of enveloping compared to investigations in the conventional frequency spectrum is also 
demonstrated in Figs. 20, 21 and 22. Fig. 20 shows the vibration signal of the bearing with a slightly 
damaged outer race (minor pitting on the outer race surface). The impact pulse sequence frequency 
cannot be detected in the corresponding frequency spectrum, Fig. 7, so that damage detection proves 
difficult on the basis of a frequency analysis. On the other hand, the impact pulse sequence frequency 
and its multiples can be clearly seen in the envelope spectrum, whereby the amplitude is much lower than 
with a seriously damaged bearing (note the different scales). The signal-to-noise ratio is also lower. 
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Fig. 20: Vibration signal for a roller bearing with minor pitting damage on the outer race surface  

 

Fig. 21: Envelope of the vibration signal in Fig. 20 
Roller bearing with minor pitting damage on the outer race surface 

 

Fig. 22: Frequency spectrum of the envelope signal from Fig. 20 
Roller bearing with minor pitting damage on the outer race surface 

Enveloping can be used to diagnose even very slowly rotating roller bearings, provided impact-like 
excitation occurs when the bearing rolls over the damage. This is the case, for example, in large roller 
bearings. Damage here can even be detected at speed of 1 rpm /5/.  
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17.3 Vibration characteristic value  

A number of characteristic values are used in vibration monitoring. Simple characteristic values such as 
the arithmetical mean value, the peak-to-peak value though also the peak value of a signal are shown in 
Fig. 23.  

 

Fig. 23: Simple characteristic values for a vibration signal  

17.3.1 Arithmetical mean value 
The arithmetical mean value is not normally used to monitor the speed or acceleration signal since it 
results in 0 on account of the symmetry to the time axis.  

17.3.2 Peak values (peak, peak to peak) 
The peak to peak or peak values are monitored as characteristic values if a fast reaction is needed on a 
machine following a change in vibration, e.g. emergency shutdown if a break is detected.  

17.3.3 Root mean square value (RMS) 
The RMS (root mean square) is also called the effective value. It is often used to assess the vibration 
intensity. The RMS - value can be determined in both the time and frequency range. It is determined from 
the time signal as follows: 
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where x(t) are the amplitudes of the A/D converted time signal. N is the number of values used to 
determine the mean. The RMS - value can be calculated from the one - sided frequency spectrum (also 
called autocorrelation spectrum), e.g. 
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where X(0) is the synchronous share, X(f) the amplitudes in the frequency spectrum, T the FFT - window 
size and fabt the sample frequency. If the same vibration signal is taken as a basis the results are almost 
identical for both types of calculation. The RMS - value of the vibration velocity is generally expressed in 
the unit [mm/s], the RMS - value of the vibration acceleration in [g]. 
 
Broad band RMS - value 
A number of standards and guidelines quote limits for the broad band RMS value of the vibration velocity 
in the frequency range between 10 Hz and 1000 Hz,e.g. VDI 2056 or DIN ISO 10816. This effective value 
of the vibration velocity is a measure of the energy content of the vibration. 
In a broad band RMS - value all vibration shares are added together, for example the high vibration 
amplitudes of an unbalance just as well as the low vibration level of a pending roller bearing damage. This 
means that only strong deviations to the vibration shares can be detected by monitoring a broad band 
RMS value. Changes to individual vibration shares may be overlooked by broad band monitoring. An early 
and reliable detection of damages, e.g. roller bearing faults, is then impossible. 
 
Selective RMS - value 
The monitoring of individual frequency bands is thus sensible for an early detection of damage. The 
selective RMS - value can be used as a characteristic value for these frequency bands. This can be 
formed by selecting the desired frequency band with a suitable band pass filter before RMS calculation. 
However, a better and more exact calculation is possible by forming the selected RMS in the frequency 
range, whereby only the amplitudes within the narrow band frequency range are taken into account during 
summation: 
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where fu and fo are the lower and upper limit for the narrow band frequency range used for RMS 
formation. This means that selective RMS values can be calculated which take into account the 
amplitudes from a number of narrow band frequency ranges. 

17.3.4 LdZ - value 
The LdZ - value is formed from the envelope signal and is a measure of the impact pulse strength of a 
signal and/or a measure of the strength of the modulations in the signal. The abbreviation LdZ stands for 
Leistung des demodulierten Zeitsignals (strength of the demodulated time signal). The LdZ - value is 
generally calculated from the envelope signal of the vibration acceleration. It is quoted in the unit [g2]. 
The LdZ - value is obtained by squaring the amplitudes in a selected frequency band, adding these 
together and dividing the result by two in a single-sided frequency spectrum. The synchronous share is 
always suppressed and is thus not included in the evaluation.  
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Broad band LdZ - value 
If the LdZ - value is formed over the entire frequency range of the envelope signal, the formula is as 
follows: 
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Selective LdZ - value 
A narrow band LdZ is often desirable for a machine diagnosis. This can be formed by only taking into 
account amplitudes of the envelope signal which lie in the selected narrow band frequency ranges during 
summation. 
 
Standardised LdZ - values 
Since the LdZ - value is a measure of performance and the LdZ - value is usually very small, a 
standardised LdZ - value is used which has no unit and is quoted in dB. This also simplifies a 
comparison of the LdZ - values. The standardised LdZ - value is identified by a suffix to the normal LdZ - 
value: 
standardised LdZ - value = LdZN 

.

lg10
bez

N LdZ
LdZLdZ , 

where LdZbez = 1*10-6 g2 . 
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19 Technical Enclosure   

19.1 Connection between X1 - device and computer 

For this connection type you can use a customary cable for serial connections between two computers. 
Necessary assignment for a 9 - pin plug at the computer 
 

X1 sided 
9 - pin 

computer 
sided 
9 - pin 

plug 

 

socket 

function No. No. function 

- 1 1 - 

RxD 2 2 TxD 

TxD 3 3 RxD 

- 4 4 - 

GND 5 5 GND 

- 6 6 - 

RTS 7 7 CTS 

CTS 8 

   

8 RTS 

- 9    9 - 
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Necessary assignment for a 25 - pin plug at the computer 
 

X1 sided 
9 - pin 

computer 
sided 

25 - pin 

plug 

 

socket 

function No. No. function

- 1 20 - 

RxD 2 3 TxD 

TxD 3 2 RxD 

- 4 8 - 

GND 5 7 GND 

- 6 6 - 

RTS 7 4 CTS 

CTS 8 5 RTS 

- 9 

   

9 - 
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19.2 Connection between X1 - device and comserver 

Here are the same assignments valid as for the serial connection between the X1 - device and a control 
computer (see section 19.1). 
 

19.3 Connection between X1 - device and modem 

For the serial connection between the X1 - device and a dedicated circuit modem or das GSM mode, a 
special cable has to be used. 
 
Necessary assignment for a 9 - pin plug at the modem 
 

X1 sided 
9 - pin 

modem sided
9 - ping 

plug 

 

plug 

function No. No. function

- 1 4 - 

RxD 2 3 TxD 

TxD 3 2 RxD 

- 4 1 - 

GND 5 5 GND 

- 6 6 - 

RTS 7 8 CTS 

CTS 8 

   

7 RTS 

- 9    9 - 
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Necessary assignment for a 25 - pin plug at the modem 
 

X1 sided 
9 - pin 

modem sided
25 - pin 

plug 

 

plug 

function No. No. function

- 1 20 - 

RxD 2 2 TxD 

TxD 3 3 RxD 

- 4 8 - 

GND 5 7 GND 

- 6 6 - 

RTS 7 5 CTS 

CTS 8 4 RTS 
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19.4 Technical specifications  

Inputs: ICP-input (Standard) for ICP sensors [acceleration (standard), foirce, pressure and 
acoustic pressure] with supply 24V/4mA, optional: Voltage input +/-10V or input which 
can be switched between ICP and +/-10V for other sensors (total of 16 different input 
variables possible)  
Amplifier : ×1 to ×1024 or autoranging with switchable OVERLOAD detection 
Auxuliary channel (validiser) 0 - 10V e.g. for speed, load or other freely selectable 
parameters and units (up to 6 characters)  
optional: second auxiliary channel  

 
Meas. variables: three in the frequency range: acceleration (standard), convertible into vibration 

speed and vibration path or other measured variables and their 1st and 2nd integral if other 
sensors are connected (e.g. force, pressure or acoustic pressure) 
in the time domain: acceleration (standard) or other variables  

 
Char. values: four in the frequency range: switchable effective value (RMS) of the acceleration, 

vibration speed or vibration path [also for monitoring pursuant to ISO 10816 (replaces VDI 
2056/ISO2372)] or LDZ-value (bearing diagnosis characteristic value with enveloping) or 
equivalent parameters for other sensors 
five in the time domain: simultaneous calculation of peak, peak-to-peak, effective value, 
equivalent share and crest factor of the input variable  

 
No. of channels: 1, 2, 4 or 8  with 2 to a max. of 8 monitoring configurations which can be defined 

in the time or frequency range, for monitoring configurations in the frequency range up to 
12 frequency bands with adjustable cumulative alarm or individual alarm thresholds per 
band, in the time domain alarm triggered if a defined characteristic value threshold is 
exceeded 

 
Filter: analogue antialiasing filter for band limitation, Butterworth 24 dB/Oct. limit frequencies   

200 Hz, 1, 5 and 10 kHz, optional: 5, 10, 20, 50, 100, 200, 500 Hz, 1, 2, 5, 10 and 20 kHz, 
Filter envelope analysis: high-pass, Butterworth 12 dB/Okt. switchable between 750 Hz 
and 2 kHz 

 
 
A/D converter: 12 Bit, sum sampling rate 80 kHz maximum  
 
Memory: for device / monitoring configurations, spectrum and time signal as well as loop memory 

for characteristic values with 264 to 3834 data records (depending on the number of 
characteristc values and information to be saved together with the characteristic values, 
e.g. speed and time), freely selectable interval between storage, compulsory storage in 
the event of an alarm  

 
FFT:          2048 lines 
 
Outputs: 2 switching outputs: relay (NOC/NCC 30V/5A) for main and pre-alarm  

2 analogue outputs: 4 - 20 mA, each can be assigned to a characteristic value,  
optional: 0 - 20 mA, 0 - 10 or 0 - 5 V 
Sensor raw signal: unamplified and buffered at BNC jack on front  
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Display: LCD display, alphanumerical 2 lines each with 16 digits, LED "traffic light" 
red/amber/green for main alarm, pre-alarm and no alarm  

 
Setting keys:  three on the front to adjust the display during operation and for alarm reset 
 
Software:  ADMINISTRATOR software for configuration, diagnosis, documentation and data 

administration including data export to ASCII files to edit measured data with other 
programs (e.g. Excel) 
Support for remote monitoring via dedicated circuit, radio modem or TCP/IP network as 
well as Internet with suitable connection  

 
Tracking frequency bands: optional: when monitoring in the frequency range, software to track the 

position and width of frequency bands  
 
System test: automatic after switching on  
 
Interfaces: RS232 for connection of computer or dedicated circuit/radio modemn or COM server in a 

network/Internet  
 
Temperature range: working range 0-50 °C 
 
Housing: top-hat rail DIN 50022-35, size approx. 204 x 119 x 107 mm (W,H,D ) weight <1 kg, for 

1/2-channel device one housing, for 4/8-channel device two housings,  
 

Power supply: 24 VDC / 0.45A  (1/2-channel device), 1A (4/8-channel device) 
 

Subject to technical changes  
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19.5 Statement of Conformance to electrical safety & EMI 
requirements 

 

Statement of  

Conformance to  

electrical safety & EMI requirements 

 
FAG Industrial Services declares that the below specified equipment meets the requirements as set by 
the European Community for electro magnetic immunity (EN-50082-2) and electro-magnetic emission 
(EN-55011-A). 
 
Equipment name & Trade Mark:  DTECT X1 
Product definition:   Vibration Monitor 
Manufactured by:   FAG Industrial Services 
 
This statement of conformance is issued based on testing the EMC aspects of a representative product 
sample of the above mentioned product in conformity with the following standards. 
 
Electrical Emission : EN55011 class A 
Electrical Immunity : EN50082-2 
 
 
This certificate of conformity has been issued by: 
 
 
FAG Industrial Services 
Kaiserstr. 100 
52134 Herzogenrath  
Germany 
 
 
 
Herzogenrath, May 2001 
 
 
General Manager 
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19.6 Housing drawings  

(Shown smaller) 
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