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USER MANUAL 
 
 Read the Handbook carefully before installing the device or using it for the first time. 

 
 Comply with all important instructions and warnings in this Handbook, particularly the 

"Safety instructions" in section 2. 

 
 The serial number for your device, which you will need for spare part orders, and the 

correct voltage supply are given on the name plate. It is located on the inside of the door 
and to the right on the outside of the device. 

 
 Installation, start-up, operation and maintenance may only be performed by specialist 

personnel. Applicable guidelines must be followed at the place of installation. 

 
 For personal protection reasons, maintenance work must only be performed when the 

safety switch is switched off.  

 
 Only original spare parts from the manufacturer must be used, to ensure operational 

security. 

 
Technical developments may lead to deviations from the details in this Handbook. If you would 
like more information or have particular problems that are not dealt with in detail in this 
Handbook, then you can get information from the following address: 

 
UNION Instruments GmbH 
Zeppelinstr. 42 
D-76185 Karlsruhe 

 
+49 (0)721-95243-0 
+49 (0)721-95243-33 
INCA.Support@union-instruments.com 

http://www.union-instruments.com 
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Sensor names 

The sensors that are installed in the INCA Gas Analysers have the following abbreviations: 

 
EC sensor: electro-chemical sensor to measure hydrogen sulphide and hydrogen  
EC-µPulse sensor: electro-chemical sensor with µPulse technology to measure hydrogen 
sulphide and hydrogen  
NDIR sensor: sensor according to the principle of non-dispersive infrared spectroscopy 
(occasionally also abbreviated to IR) to measure methane and carbon dioxide 
Parox sensor: paramagnetic oxygen sensor 

 
All sensors may not be used depending on the area of use and configuration of the individual 
analyser models. However, as the firmware is identical in all Analysers, you will encounter 
these sensor names in sections 4 "Communicating with the device", 6 "Data output" and in 
Appendix 2 "Registration codes", regardless of whether your analyser is affected. 

 

Copyright notice 

This Handbook is protected by copyright. Duplication and dissemination are not permitted 
without written approval. 
© Union Instruments GmbH, Karlsruhe 

 
 
 
  



 Manual 

Gas Analyser INCA4001 Txxx-xx 

 

Seite 4 von 87 

Contents 
USER MANUAL .................................................................................................................... 2 
Contents ................................................................................................................................ 4 

Figures............................................................................................................................... 6 
Tables ................................................................................................................................ 7 

1 Technische Daten .......................................................................................................... 8 
2 Safety instructions .........................................................................................................10 
3 Installation and start-up .................................................................................................12 

3.1 Requirements for operation of the Analyser ...........................................................12 
3.2 Unpacking the device .............................................................................................13 
3.3 Installing the device ................................................................................................13 
3.4 Installing the gas connections ................................................................................14 
3.5 Electrical connections .............................................................................................18 

3.5.1 Power supply...................................................................................................18 
3.5.2 Analogue and relay outputs .............................................................................19 
3.5.3 Serial communication (RS232) ........................................................................20 

3.6 Starting the device..................................................................................................21 
4 Communication with the device .....................................................................................22 

4.1 Communication by means of the INCACtrl software ...............................................22 
4.1.1 Communication between INCACtrl and the INCA analyser..............................22 
4.1.2 Saving the INCACtrl setup to the INCA analyser .............................................24 
4.1.3 Adjusting the analog and relay outputs .................................................................25 

4.2 Control panel and display .......................................................................................28 
4.2.1 Control buttons ................................................................................................29 
4.2.2 Display during warm-up phase ........................................................................33 
4.2.3 Menu structure ................................................................................................34 
4.2.4 Settings ...........................................................................................................34 
4.2.5 Parameters .....................................................................................................37 
4.2.6 Commands ......................................................................................................38 
4.2.7 System info .....................................................................................................39 
4.2.8 System messages ...........................................................................................40 

5 Calibration .....................................................................................................................41 
5.1 Calibration gases ...................................................................................................41 
5.2 Preparing for calibration .........................................................................................42 
5.3 Calibration settings in the INCACtrl software ..........................................................43 
5.4 Automatic calibration ..............................................................................................47 
5.5 Manual calibration ..................................................................................................48 

6 Data output ....................................................................................................................50 
6.1 Cyclical data output via the RS232 interface ..........................................................50 

6.1.1 Data structure..................................................................................................50 
6.1.2 Interface parameters .......................................................................................51 
6.1.3 Data description ..............................................................................................51 

6.2 H-Bus (master slave) and Profibus-DP/Modbus-RTU .............................................55 
6.2.1 Data structure..................................................................................................55 
6.2.2 Command description .....................................................................................55 

7 Maintenance ..................................................................................................................60 
7.1 Membrane pump ....................................................................................................61 
7.2 Jet pumps with valves ............................................................................................62 
7.3 EC and EC-µPulse sensors ....................................................................................62 
7.4 NDIR sensors .........................................................................................................62 

8 Spare Parts ...................................................................................................................63 
8.1 Pump......................................................................................................................63 
8.2 Sensors ..................................................................................................................63 
8.3 Flame arrestor / Filter .............................................................................................64 



Manual   

Gas Analyser INCA4001 Txxx-xx 

 

 Seite 5 von 87 

8.4 Fan .........................................................................................................................64 
9 Appendix 1: Error analysis .............................................................................................65 

9.1 NDIR measurement (carbon dioxide or methane) begins to rise or to drop ............65 
9.2 Carbon dioxide values rise or fall over time ............................................................65 
9.3 Analyser does not start and remains in the "Warm-up" phase ................................66 
9.4 Hydrogen sulphide values too high .........................................................................66 
9.5 Hydrogen sulphide values too low ..........................................................................66 
9.6 Hydrogen sulphide is always measured .................................................................67 
9.7 Oxygen is always measured or is showing too high a value ...................................67 
9.8 Pump error measuring gas (error code: 0x030E) ....................................................67 
9.9 Pump error purge gas (error code: 0x030D) ...........................................................68 
9.10 No data on the fieldbus gateway (Profibus-DP, Modbus-RTU) ...............................68 
9.11 Data on the fieldbus gateway (Profibus-DP, Modbus-RTU) change .......................69 
9.12 Calibration is not working .......................................................................................69 
9.13 INCACtrl connection to the INCA Analyser not possible .........................................69 

10 Appendix 2: Message codes .........................................................................................70 
10.1 Finite state machine errors .....................................................................................70 
10.2 Communication errors ............................................................................................70 
10.3 Error when reading from or writing to EEPROM .....................................................72 
10.4 Sensor error ...........................................................................................................73 
10.5 Error from command and task request list ..............................................................75 
10.6 Menu error .............................................................................................................76 
10.7 Memory errors ........................................................................................................77 
10.8 SD card errors ........................................................................................................77 
10.9 H-Bus error ............................................................................................................78 
10.10 Event messages (no error) .....................................................................................78 

11 Appendix 3: ...................................................................................................................79 
11.1 EC type-examination certificate ..............................................................................79 
11.2 certificate of non-objection ......................................................................................85 
11.3 EC declaration of conformity .............................. Fehler! Textmarke nicht definiert. 

 
  



 Manual 

Gas Analyser INCA4001 Txxx-xx 

 

Seite 6 von 87 

Figures 

Figure 1–1: Control panel and display of the INCA Analyser ................................................. 9 
Figure 3–1: Case, rear view..................................................................................................13 
Figure 3–2a: INCA-Analyser mit 3 pneumatischen Anschlussventilen ..................................15 
Figure 3–2b: INCA Analyser with 10 measurement points ....................................................16 
Figure 3–3: Connection plate inside of the enclosure ...........................................................18 
Figure 3–4: I/O board ...........................................................................................................19 
Figure 4–1: COM port setup .................................................................................................23 
Figure 4–2: Establishing the connection to INCACtrl ............................................................23 
Figure 4–3: The configuration has changed ..........................................................................24 
Figure 4–4: Transferring the configuration changes to the INCA analyser ............................24 
Figure 4–5: The configuration changes have been successfully transferred and saved ........25 
Figure 4–6: I/O configuration ................................................................................................26 
Figure 4–7: Adjusting the analog outputs..............................................................................26 
Figure 4–8: Adjusting the relay outputs ................................................................................26 
Figure 4–9: Saving the settings to the device .......................................................................27 
Figure 4–10: The settings have been successfully saved .....................................................27 
Figure 4–11: Control panel and display of the INCA analyser ...............................................28 
Figure 4–12: INCA analyser display for continuous measurement configuration...................29 
Figure 4–13: Menu buttons ...................................................................................................29 
Figure 4–14: Buttons for displaying measurement data ........................................................31 
Figure 4–15: Display during warm-up phase ........................................................................33 
Figure 5–1: Materials for calibrating ......................................................................................42 
Figure 5–2: Calibration configuration ....................................................................................43 
Figure 5–3: Entering the calibration gas composition ...........................................................44 
Figure 5–5: Setting the calibration points ..............................................................................45 
Figure 5–6: Checking calibration duration .............................................................................45 
Figure 6–1: Data structure with frame ...................................................................................50 
Figure 6–2: Data structure of H-Bus .....................................................................................55 
 
  



Manual   

Gas Analyser INCA4001 Txxx-xx 

 

 Seite 7 von 87 

Tables 

Table 3–1: Status relays .......................................................................................................20 
Table 4–1: Buttons for displaying measurement data ...........................................................31 
Table 5–1: Calibration gas examples ....................................................................................41 
Table 5–2: Possible calibration points compatible with the applicable calibration gas ...........42 
Table 6–1: Data description ..................................................................................................54 
Table 6–2: Command description .........................................................................................59 
Table 7–1: Maintenance work ...............................................................................................61 
 
  



 Manual 

Gas Analyser INCA4001 Txxx-xx 

 

Seite 8 von 87 

1 Technische Daten 
Gas inlets:  
 
Sample gas inlets: 1 – 10 Measuring points (depending on model) 
Calibration gas inlets: 1 
Purge gas inlets: 1 
Gas connections: Compression fitting 6 mm 
 
Max. distance between 
measure point and analyser  100 m 
 
max. Inlet pressure: 20 mbar gauge. 
min. Inlet pressure: -100 mbar gauge 
 
Atex Flame arrestor:  ATEX-certified G IIC 
rel. gas humidity:  ≤ 100% (condensate allowed) 
condensate trap:  yes 
 
 
Sample gas cooler: 
cooling principle:  thermoelectrical 
dew point:  3–30 °C adjustable 
Condensate extraction:  jet pump 
 
 
Pneumatic  
Control pressure: 6–8 bar (87–145 psi) 

min. buffer volume of the  
compressor: 10 l 
 
 
Calibration gas: see section 5 "Calibration" 
Calibration interval: manually or automatically (configurable between one hour 

and up to several weeks) 
Calibrating time: 10 minutes (recommended by the manufacturer) 
Gas consumption: 5 l/calibration 

 
 
Interfaces: RS232 
 3 relay outputs (adjustable on customer-specific basis) 
 optional: 
 8 additional relay outputs 
 4 or 8 analogue outputs (0–20 mA or 4–20 mA) 
 BHKW monitor or 
 fieldbus gateway module: 
 - Ethernet 
 - Profibus 
 - Modbus 
 - Modbus-RTU 
 - Modbus-Plus or 
 - Profinet   



Manual   

Gas Analyser INCA4001 Txxx-xx 

 

 Seite 9 von 87 

Power supply: acc. name plate (usually alternating voltage, 100–240 V, 
50/60 Hz) 

 
Protective class: IP42 

 
Environmental conditions 
Ambient temperature: 5–40 °C 
Air humidity: 0–95 % relative air humidity 
Ambient pressure: 900–1,250 hPa (0.9–1.2 bar) 

 
Dimensions 
Height: 630 mm 
Width: 740 mm 
Depth: 220 mm 

 
Weight: approx. 29 kg 

 
Control panel 
The Gas Analyser has a control panel and a display with 4 x 20 characters. 

 

 

MEASURING 4:57 
Channel : 1/3 

07/22/2009 
14:42:21 

 

 

 

1 

2 

3 

 

 

Figure 1–1: Control panel and display of the INCA Analyser 

 1 Buttons for measuring data display 3  Menu buttons 
 2 Display 
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2 Safety instructions 
Read the Handbook before starting the device and comply with the instructions and warnings. 

 

The safety switch 

The power plug must be removed before opening the door of the device. The safety switch is in 
the device. It should be removed during installation and maintenance. 

 

Start-up 

The electrical connection for the device must only be effected by specialist personnel. You 
must comply with the applicable laws and regulations at the place of installation. The power 
supply is usually effected with alternating voltage, 100–240 V, 50/60 Hz. However, devices are 
also available with other input voltages. The correct power supply for your device is given on 
the name plate, which is located on the inside of the door and to the right on the outside of the 
device. 

 

Gas connections 

The gas connections must only be effected by specialist personnel. Applicable guidelines must 
be followed at the place of installation. 

 
The device may only be positioned and operated in closed rooms. The effect of moisture 
destroys the device. All gas-carrying parts have to be checked after assembly for leak 
tightness.  Take the local conditions into account. 

 
The device may only be operated within the permissible temperature range. Therefore, it may 
be necessary to supplement the device with a heater or cooler. You must ensure there is 
sufficient ventilation if the Analyser is installed in a case. An interrupted supply of fresh air is 
needed for correct measurement. 

 

Formation of explosive mixes in the device 

The Analyser has been checked for leak tightness during production.  The gas flow in the 
device is mechanically limited to 20 l/hr. There are two independent ventilators (case ventilator 
and power supply ventilator). The case ventilator has a performance of 58 m³/hr. The air is also 
circulated within the case by the power supply ventilator. Thus, no explosive gas mix can form 
when the device is installed in well-ventilated areas and the ventilators are functioning 
properly. 

 

Operation and maintenance 

The user must comply with all instructions in the Handbook during operation and maintenance. 

 
Maintenance work may only be performed when the power supply is disconnected for personal 
safety reasons. Before switching on the device ensure that the power supply matches the 
operating voltage that is specified in this Handbook. 
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Purpose of use 

This device is not a device for industrial safety and to identify WEL (workplace exposure limit) 
or LEL (lower explosion limit), but rather is a process gas analyser. 

 
Comply with the applicable safety regulations at the place of installation for toxic and explosive 
gases. 

 

Safety symbols 

Warning 

 

Non-compliance with this symbol can lead to serious accidents, which may 

result in life-threatening injury or death for the persons present. 

 
 

Caution 

 

Non-compliance with this symbol can lead to accidents, which may result in 

injury for the persons present. In any event you must consider if there is any 

damage to the device. 

 
 

Important 

 

This symbol denotes important instructions, details, descriptions etc. 
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3 Installation and start-up 
3.1 Requirements for operation of the Analyser 

Place of installation 

The INCA Process Gas Analyser must be installed away from direct sunlight in a clean and dry 
location, which is sufficiently protected against the weather. The location should be ventilated 
and offer sufficient space. The device is designed for wall installation. 

 
 

Important 

 

The INCA Process Gas Analyser is only designed for installation indoors. 

 
 
Environmental conditions 
Ambient temperature: 5–40 °C 
Air humidity: 0–95 % relative air humidity 
Ambient pressure: 900–1,250 hPa (0.9–1.2 bar) 

 
Stability of the place of installation 
The installation wall must be sufficiently stable to take the weight of the device. 

 

Power supply 

The power supply is usually effected with alternating voltage, 100–240 V, 50/60 Hz. However, 
devices are also available with other input voltages. The correct power supply for your device 
is given on the name plate, which is located on the inside of the door and to the right on the 
outside of the device. 

 

Process gas 

For devices without gas conditioning system (or gas cooler), the process gas must be free from 
condensate and dust. 
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3.2 Unpacking the device 

 
Important 

 

In the event of transport damage that may suggest improper handling, an 

investigation of fault should be initiated by the transporter (rail, post, shipping 

company) within seven days. 

 
 

Caution 

 

The INCA Analyser can weigh up to 30 kg. Two people are required for 

unpacking and transporting! 

 
 

3.3 Installing the device 

The INCA Analyser is intended for wall installation. The wall bracket is included in the scope of 
delivery. 

 
The wall bracket (1) is fixed to the wall as shown in the diagram. The wall bracket has oval 
holes (spacing 500 mm) so that the mounting can be aligned horizontally. The device is then 
attached through the holes (4). 

 

 

Figure 3–1: Case, rear view 

 1 Wall bracket 4 Holes for attachment 
 2 Fixing holes on the wall bracket 5 Ventilation slits 
 3 Hook, fixing bracket  6 Spacer bolt 
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3.4 Installing the gas connections 

Caution 

 

The connectors must be clean and free from residue. Impurities could get into 

the device and lead to damage. 

 
 

Warning 

 

The incoming pressure for the gas connections must not exceed the 

specifications of the label on the device. 

 
 

Warning 

 

The hose for processed gas must be led away over a separate line to the 

outside and may not be pressurized. 

 
 

Warning 

 

The hose for leakage gas must be led away over a separate line to the outside 

and may not be pressurized. 

 
 

Warning 

 

Each connection point must be carefully checked for leak tightness. If there 

are any leakages the system will draw in air and give false values. 

 
Important 

 

Do not use sealing compound to seal the gas connections. The ingredients in 

the sealing paste may distort the measuring results. Use PTFE sealing tape. 

 
Important 

 

Only suitable hoses may be used. We recommend, e.g. a PTFE hose, 4 x 6 mm. 

6-mm screw connections of V4A material are fixed into the device. 

 
Important 

 

Separate lines must be installed to discharge the isolated condensate and the 

processed gas. 

 
Important 

 

The pneumatic valves (1 – 10) must be mounted higher than the process gas 

inlet of the device (33). 
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The pneumatic valves (1 – 10) are directly controlled by the pneumatic unit via pneumatic 
control lines (11 – 20. Depending on the model used, there can be 2 to 10 pneumatic valves. 
The number of process gases to be measured determines the number of pneumatic valves.

 

10 9 8 7 6 5 4 3 2 1 

20 11 12 13 14 15 16 17 18 19 

30 21 22 23 24 25 26 27 28 29 

31 
32 

33 

34 

 

Figure 3–2a: INCA-Analyser mit 3 pneumatischen Anschlussventilen 

1 – 10 Pneumatic valves for the measuring points 1 – 10 
11 – 20 Pneumatic control lines for the measurement points 1 – 10 (6 mm hose) 
21 – 30 Inlet for the measurement points 1 – 10 (compression fitting, 6 mm) 
31 Output pneumatic unit (compression fitting, 6 mm) 
32 Process gas line (PTFE-hose 4 x 6 mm recommended) 
33 Inlet process gas max. 20 mbar (compression fitting, 6 mm) 
34 Connection pneumatic valve 1 – 10 (see Figure 3–2b) 

   
 
Caution 

 

The compressed air must be dry and free of dust, otherwise the valves might 

get damaged.  

 
Caution 

 

Control pressure: 6–10 bars (87–145 psi).  

Minimum buffer volume of the compressor: 10 litres. 
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19 
20 
21 
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10 

 

Figure 3–2b: INCA Analyser with 10 measurement points 

 1 Ventilator case 13 Input purge gas (6 mm) 
 2 Cable feedthrough for power supply 14 Connection pneumatic valve 1 (6 mm) 
 3 Output leakage gas (6 mm) 15 Connection pneumatic valve 2 (6 mm) 
 4 Cable feedthroughs 16 Connection pneumatic valve 3 (6 mm) 
5  Output process gas (6 mm) 17 Connection pneumatic valve 4 (6 mm) 
6  Intake air filter 18 Connection pneumatic valve 5 (6 mm) 
7  Sample gas cooler 19 Connection pneumatic valve 6 (6 mm) 
8  Ventilator Sample gas cooler 20 Connection pneumatic valve 7 (6 mm) 
9  Inlet compressed air supply unit (6 mm) 21 Connection pneumatic valve 8 (6 mm) 
10 Output condensate (6 mm) 22 Connection pneumatic valve 9 (6 mm) 
11 Input process gas (6 mm) 23 Connection pneumatic valve 10 (6 mm) 
12 Input calibration gas (6 mm) 
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Leakage line 

The leakage line (3) indicated in the illustration 3-2b must be led separated from the process 
gas output line (5) to the outside and may not be used together. 
 

 
Warning 

 

The leakage line may not be pressurized with pressure under any fuss. This 

line is an exit which must be led away by the device to the outside! 

 

 

 
Important 

 

The leakage line must be transferred to the outside so that the gas can flow 

away freely at every time. This line should be regularly checked for possible 

blockages. 

 
 

Output process gas 
 
The process gas output line (5) indicated in the illustration 3-2b must be led separated from the 
leakage line (3) to the outside and may not be used together 

  
 

Warning 

 

The processed gas by the output process gas must be removed through a 

separate line to the outside and must not be pressurized. 

 

 
Important 

 

The leakage line must be transferred to the outside so that the gas can flow 

away freely at every time. This line should be regularly checked for possible 

blockages. 

 

 
Important 

 

At temperatures around the freezing point a possible closure of the process 

gas output line by freeze should be prevent. 

 

Leak tightness inspection 

The gas-carrying parts are checked for leak tightness in the factory. However, as they could be 
impaired during transport of the device, it is recommended that they are checked at the place 
of installation before start-up. 

 
Warning 

 

Each connection point must be carefully checked for leak tightness. A gas 

leak may cause a fire or an explosion. 
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3.5 Electrical connections 

3.5.1 Power supply 

The power supply is located on the internal mounting plate and is accessible by opening the 
door. The connection plate and the fuse switch are located on the upper side of the power 
supply unit. A mains filter has been installed to prevent actuation.  
 
The INCA analyser is usually supplied with alternating current (100-240 V/50/60 Hz). To find 
the right input voltage for your device, refer to the nameplate that is located inside the door and 
on the outer right side of the device. The connection is shown in figure 3-3. A 3m power cable 
with plug is supplied together with the device.  
 
Caution 

 

The power supply unit is under a tension of up to max. 250 V (input: 100-240 V, 

50/60 Hz). Therefore, work should only be performed in accordance with VDE 

0100 or the applicable local laws and regulations.  

 
 
It is recommended to use an earth-leakage circuit breaker. The socket is protected by a 10/16A 
fuse. 

 

 

Top-hat rail 

Phase (L) 

Neutral conductor (N) 

Fuse switch 

Mains filter 

Earth lead (PE) 

 

 

 
  

 

 

Figure 3–3: Connection plate inside of the enclosure 
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3.5.2 Analogue and relay outputs 

The analogue and relay outputs are on the I/O board. Figure 3–4 shows the arrangement of the 
interfaces. 

 

 
 

Figure 3–4: I/O board 

 1 Not used 5 Analogue outputs 1 and 2  
 2 Relay output K1 6 Analogue outputs 3 and 4 
 3 Relay output K2 7 Analogue outputs 5 and 6 
 4 Relay output K3  8 Analogue outputs 7 and 8 
 
 
The analog outputs (5, 6, 7, and 8) are optionally available. There are max. 8 non-isolated 
outputs (0-20 mA or 4-20 mA), which are arranged in two modules, each with 4 outputs. 
 
 

 
 

Caution 

 

All 8 connections are non-galvanised isolated analogue outputs (0–20 mA or 

4–20 mA). 

 
Important 

 

The output modules are active modules and, thus, do not require a booster 

module. 
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The status information (2, 3, and 4) is transmitted through normally closed relay. 

Relay outputs Status Description 

K1 Operation 
INCA Analyser operating (default) 
Configurable via INCACtrl software 

K2 Error 
System error (default) 
Configurable via INCACtrl software 

K3 Customer-specific  output 
OFF (default) 
Configurable via INCACtrl software 

Table 3–1: Status relays 

 
Contacts for relay control: 
Left-centre: normally closed 
Centre-right: normally open 

 
All relay outputs can be inverted with the INCACtrl software or configured as needed (see 
section 4 "Communicating with the device"). 
 

Relay expansion card (optional) 

An expansion card with 8 additional relay outputs can be built-in to the device. All outputs can 
be configured on a customer-specific basis via the INCACtrl software. 

 

3.5.3 Serial communication (RS232) 

The serial interface for communication with a PC or a fieldbus gateway module is located on 
the main board on the back of the door. With a closed door the cable can be fed through an 
opening on the bottom of the device. A memory card (SD card) is optionally available to store 
messages and measured data. 

 

  bus 
 RS-232 

 battery 

 Memory card slot 

Figure 3–5: Main board 

 
Important 

 

The SD card can only be installed in the factory by the manufacturer. 
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3.6 Starting the device 

Use the following checklist: 

 
1. Do the environmental conditions and place of installation meet the requirements? 
2. Is the INCA Analyser installed in a closed room? 
3. Is the INCA Analyser securely mounted? 
4. Have all gas lines been connected properly and checked for tightness? 
5. Are the process gas and calibration gas connected properly? 
6. Is the current incoming pressure (process gas, calibration gas, purge gas) in the 

permissible range (min. -20 mbar, max. 20 mbar)? 
7. Does the power supply meet the specifications on the name plate? 

 
The safety switch is located in the device (see Figure 3–3). Set the safety switch to ON once all 
the points on the checklist been checked off.  Reclose the door and connect the power supply. 
The device starts automatically with a self-test. The warm-up phase begins now on devices 
whose sensors require a specific operating temperature. There is more information in section 4 
"Communicating with the device". 
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4 Communication with the device 
4.1 Communication by means of the INCACtrl software 

The INCA analyser can easily be reparameterised with a Windows XP/Vista™-based software, 
INCACtrl. The software serves as auxiliary programme to:  
- Configure the device  
- parameterise the device  
- read the measurement data from the device 
- enter the current measurement data from the device 
- set the calibration gas composition and calibration configuration  
 
Requirements:  
1. INCA analyser  
2. INCACtrl software  
3. A PC/laptop (operating system: MS Windows XP/ VistaTM)  
4. Null modem cable and serial interface (eg. via USB serial converter) 
 
To install the software, connect the included USB stick to your PC. If setup does not start 
automatically, run the setup.exe file located in the root directory of the USB stick. Follow the 
instructions on the screen.  
 
The RS232 interface is located on the motherboard of the analyser at the back of the door. It is 
connected via a null modem cable to a PC. The cable can be routed through a cut-out at the 
bottom of the device when the door is closed. 
 
The INCACtrl softwares and the firmwares of all analysers of the INCA Series essentially have 
the same structure. Depending on your configuration - while reading this section and working 
on the device - you can therefore come across adjustment options that are not relevant to your 
device and have no effect on it. This is true when you work using the software and adjust the 
device via the control panel. Please always bear in mind the equipment with which the device 
comes (see section 1 "Technical data") when working.  

 

4.1.1 Communication between INCACtrl and the INCA analyser 

Do the following steps to establish a communication between a PC and the INCA analyser:  
 
1. The communication via the RS232 interface must be set to "INCACtrl" on the control panel 
(Main menuSettingsCommunication), see section 4.2.4 "Options".  
 
2. Connect a PC or laptop to the INCA analyser using the null modem cable.  
 
3. Start the INCACtrl software.  
 
4. In the "Options" menu, an appropriate COM port can be manually selected under "COM 
port Settings" or "Autodetect COM port" is selected.  
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Figure 4–1: COM port setup 

 
5. Click on the highlighted button in figure 4–2 to establish the connection to the analyser. 

 

Figure 4–2: Establishing the connection to INCACtrl 

 
If a connection attempt fails, check all cable connections and the power supply. The COM port 
settings should also be checked (change, for example, the COM port setup by switching from 
Autodetect to manually and eventually search for an appropriate COM port). 
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4.1.2 Saving the INCACtrl setup to the INCA analyser 

 
Note 

 

Any changes to INCACtrl will only become effective after transfer of data to the 

INCA analyser. 

 
Do the following steps to save the configuration data to the INCA analyser: 

 
1. Any changes made to the configuration using the INCACtrl software are displayed, as 

shown in figure 4-3.  

 

 

 

Figure 4–3: The configuration has changed 

 
2. Click on the highlighted button in figure 4–4 to transfer the configuration changes to the 

INCA analyser and save them there. 

 

 

 

Figure 4–4: Transferring the configuration changes to the INCA analyser 
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3. A green check mark in the INCACtrl software indicates a successful transfer. The 
configuration on the device and the configuration shown in the INCACtrl software are now 
identical.  
 

 
 

Figure 4–5: The configuration changes have been successfully transferred and saved 

 

4.1.3 Adjusting the analog and relay outputs 

The analog and relay outputs can be configured via the INCACtrl software.  
1. Start INCACtrl. Establish the connection to the INCA analyser.  
2. Select the tab "IO config".  
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Figure 4–6: I/O configuration 

3.  Select "Settings" for the analog outputs and configure the analog outputs. 

 

 

 

Figure 4–7: Adjusting the analog outputs 

 
 Close the window. 

 
4. Select "K1 – K3" for the relay outputs and configure the relay outputs. 

 

 

 

 Figure 4–8: Adjusting the relay outputs 

 
 
 Close the window. 
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5. Click on the highlighted button in figure 4–9 to transfer the current settings to the INCA 
analyser. 

 

 

 

 

Figure 4–9: Saving the settings to the device 

 

 

 

Figure 4–10: The settings have been successfully saved 
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4.2 Control panel and display 

Menu structure: 

 
Main menu 

Settings 
Language 
Password 
Cal. purge gas (only available for certain device configurations) 
Send data 
Communication 

Parameters 
Gas cooler temp. (only available for analysers with gas cooler) 
EC measurement cycle (only available for certain device configurations) 

Commands 
Channel change (only available for analysers with several measuring 
points) 
Restart system 
Delete mess. 
Cal. purge gas 
Cal. gas I 
Cal. gas II (not available yet) 
Reset cal. 

System info 
System messages 

 

 

MEASURING 4:57 
Channel : 1/3 

07/22/2009 
14:42:21 

 

 

Figure 4–11: Control panel and display of the INCA analyser 

 
The device has a 4 x 20 character display. The figure 4-11 shows the display during 
discontinuous measurement. The analyser switches to the next state in 4 minutes 57 seconds. 
The channel number appears at the top right of the screen. Channel 1 of 3 available channels 
is active and currently measured. The total measuring time of a channel can only be modified 
by authorized personnel. The configuration menus can be protected by a password. 
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For a continuous measurement configuration, the display shows an asterisk ("*") instead of the 
elapsed time.  

 

MEASURING    * 
Channel : 1/1 

01/01/2009 
11:41:01 

 
 

 

Figure 4–12: INCA analyser display for continuous measurement configuration 

 
 

Note 

 

All the buttons only become active when the display lights up. Press any 

button to activate the display (brightness automatically increases). 

 
 

4.2.1 Control buttons 

Menu buttons  

The menu buttons are located at the bottom of the screen. The arrow buttons up, down, 
left, right permit the user to move the cursor in the appropriate direction. The MENU/  button 
leads to the next lower level, the ESC button leads to the next higher level.  

 

  

Figure 4–13: Menu buttons 
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In the ground state of the display (the time is displayed), the arrow buttons left  and 
rightare used to switch between the individual parameters of the current measuring 
channel. Two parameters are always displayed in the 2 lower lines.  
 

 

MEASURING 4:57 
Channel : 1/3 

07/22/2009 
14:42:21 

The display shows that the measuring state is active. 
 
The buttons left  and right  are used to switch 
between the parameters. 

 
REMARK: 
An asterisk ("*") indicates that a saved value is being 
displayed. The values are updated in the display 
after each measurement phase.  
 
For continuous measurement, no asterisk is 
displayed since the value is continuously measured 
and updated.  
 
Bei kontinuierlicher Messung wird kein Sternchen 
angezeigt, da der Wert laufend gemessen und 
aktualisiert wird. 

MEASURING 4:55 
Channel : 1/3 
CO2 : 20.8 vol% 
CH4 : 30.8 vol% 
 
MEASURING 4:53 
Channel : 1/3 
H2S :* 23  ppm 
O2 :* 20.8 vol% 

 In the ground state of the display (the time is displayed), the arrow buttons up or down  
are used to switch between other device data such as pressures, temperatures, or messages 
and errors. 

 

MEASURING 4:57 
Channel : 1/3 

07/22/2009 
14:42:21 

 
The buttons up  and down  permit the user to 

display other device data. 
 
"Err" and "MSGS" show the number of messages or 
errors that are stored in memory and can be displayed 
via the menu or using INCACtrl.  
   
„PAir" and "pGas" are differential pressures for the 
individual gas paths, measured within the device (air 
or process gas). 
 
„T_IR“ is the current temperature of the infrared 
measurement unit.   
„TCool“ is the current temperature of the gas cooler. 
 
„TCase“ is the current temperature within the 
enclosure. "Tout" is the current ambient temperature.  
 REMARK: 
The arrow keys up  and down  only work when  
date/time is displayed. Once the output of parameters 
is chosen (see above), these arrow buttons do not 
modify the display.  

MEASURING 4:53 
Channel : 1/3 
Err :  0 Errors 
MSGS :    7 Messages 

MEASURING 4:50 
Channel : 1/3 
pAir : 1.8 mbars 
pGas : 0.3 mbars 
 
 
 
MEASURING 4:45 
Channel : 1/3 
T_IR : 49.2 °C 
TCool : 5.3 °C 
 
MEASURING 4:45 
Channel : 1/3 
TCase : 49.2 °C 
Tout : 5.3 °C 
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Buttons for displaying measurement data 

The six buttons for displaying the measurement data are located at the top of the screen. 

 

 

   

1 2 3 

 

Figure 4–14: Buttons for displaying measurement data 

 1 Buttons for displaying measurement values   
3  Buttons for saved measurement values 
 2 Buttons for displaying measuring channels 

 
Buttons Description  

 
Displays the current measurement values of the individual sensors  

 Displays the current measurement values of the individual channels 

 Switches between the last 10 stored measurement values 

Table 4–1: Buttons for displaying measurement data 

 

 

MEASURING 4:32 
Channel : 1/3 

07/22/2009 
14:42:21 

 
 The buttons plus + and minus – are used to select 

the individual parameters. 
  
REMARK: 
An asterisk ("*") indicates that a saved value is being 
displayed. The values are updated in the display 
after each measurement phase.  
 
For continuous measurement, no asterisk is 
displayed since the value is continuously measured 
and updated.  

O2 (Channel 1) 

*  10.0 vol% 

H2S (Channel 1) 

*   31  ppm 
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MEASURING 4:12 
Channel : 1/3 

07/22/2009 
14:42:21 

 
 
 

The buttons up  and  down  are used to select 

the individual channels. 

 

O2 (Channel 1) 

*  10.0 vol% 

O2 (Channel 2) 

*  14.0 vol% 

 
 

 
 

 

MEASURING 4:12 
Channel : 1/3 

07/22/2009 
14:42:21 

 
 
 
 

The buttons forward  and back  are used to 
display the last 10 stored measurment values. 

O2 (Channel 1) 

*  10.0 vol% 

01 08/03/2009-12:21 
 

O2 (Channel 1) 

*  12.0 vol% 

02 08/03/2009-11:21 
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4.2.2 Display during warm-up phase 

After all the connections have been checked once again, the device is supplied with power. 
The device will automatically start the self-test. 

 

 

WARM-UP    * 
T(IR) : 49.2°C - OK 
--- 
T(POX) : 0x0400 - 
 
 

 

Figure 4–15: Display during warm-up phase 

 
Devices with NDIR (infrared) and Parox sensor need a longer warm-up time (10-20 minutes) to 
reach the operating temperatures of the measuring electronics.  
 
The figure 4-15 shows the display during the warm-up phase. In the figure shown, the 
operating temperature of the infrared electronics, T (IR), is reached (OK). Depending on the 
sensor type, it is 49 or 64 ° C. The Parox sensor, T (POX), is not operational yet. As soon as it 
reaches its operating temperature, the display shows T (POX) = 0x0000 and OK.  
 
Devices with sensors, that require no specific operating temperature start running without a 
warm-up phase. They directly start the measurement after switch-on.  
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4.2.3 Menu structure 

The MENU/  button is used to display the main menu. In the main menu or submenu, the MENU/  
button serves as a confirmation button. The ESC button is used as cancel button or to exit the 
menu and to browse through it. 

 

 

Main menu 
 Settings           
   Parameters 


 Commands 
 
 The buttons  and  are used to select the 

submenu. Press MENU/ to enter the submenu. 

 
The symbols  and  in the display indicate that  

further submenus are available by scrolling up or 
down. 

 

Main menu 
 Parameters           
   Commands 


 System info 
 
 Main menu 
 Commands           
   System info 
 System messages 

 

 

Main menu 
 Settings           
   Parameters 


 Commands 
 
 
 

Press the MENU/ button to enter the highlighted 

submenu. 
 
The ESC button is used as cancel button or to exit the 
menu. 

Settings 
 Language           
   Password 


 Cal. purge gas 
 
 
 
Main menu 
 Settings           
   Parameters 


 Commands 
 
 
 

 
Note 

 

The menu depends on the configuration of the INCA analyser. 

 
 

4.2.4 Settings 

Language 

The dialog box permits the user to select the language (German, English, and Italian). 
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Settings 
 Language           
   Password 


 Cal. purge gas 
 
 
 
 

Under Settings :   
Select Language and press  MENU/ . 

 
The buttons  and  permit you to select the 

desired language. 

 
Press MENU/ to confirm your choice. 

 
 

Language 
 German           
 English 
 Italian 
 

Saving... 
  

   OK 
 
 

 

Password 

The dialog box is used to enter a password. The password has a maximum of 4 characters.  
 
As soon as a number is defined and saved, the password becomes active. In order to access 
the menu the next time and make changes, you will have to enter the correct password. Setting 
the password to "0" will disable the password lock of the menu.  

 
 

 

Settings 
 Password           
   Cal. purge gas  
 Send data 

Under Settings :   
Select Password and press MENU/ . 

 
The buttons , ,  and  allow you to set the 

password. 
 
Press MENU/ to confirm. 

 

Password 
  
      15 
 
 
 Saving... 
  

   OK 
 
 
  

Caution 

 

If you forget the password, you won’t be able to change the configuration. 
There is no master password. Use the INCACtrl software to restore the 
password.  

 
Note 

 

If the chosen password is 0, the system can be modified without first entering 

a password. 
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Calibration using purge gas (On/Off) 

This command allows you to activate the calibration with purge gas (after the purge phase). 
For further details, see section 5 "Calibration".  

 

 

Settings 
 Password 
 Cal. purge gas           
   Send data 

Under Settings :   
Select Cal. purge gas and press MENU/. 

 
The buttons  and  allow you to select ON or 
OFF. 

 
Press MENU/  to confirm your choice. 

Cal. purge gas        
  
 On           
 
 

Saving... 
  

   OK 
 
 
  

Send data (On/Off) 

This command allows you to activate the unidirectional data output via the RS232 port.  
 
The unidirectional data output is always transmitted at 9600 bps, regardless of the setting 
made in the Communication submenu. However, it is mandatory to disable this setting when 
using the H-Bus protocol (eg. for a connection to Profibus-DP or Modbus-RTU).  
 
See also section 6 "Data Output".  
 

  

Communication 

This command allows you to select the bidirectional data output via the RS232 port:  
 
1. INCACtrl for configuration and H-Bus protocol running at 115200 bps  
2. H-Bus (9600) for the H-Bus protocol running at 9600 bps  
3. H-Bus (2400) for the H-Bus protocol running at 2400 bps  
 
See section 6 "Data Output 
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4.2.5 Parameters 

Gas cooler temperature 

The temperature of the gas cooler is set here. The menu item only becomes active when a gas 
cooler is installed 

 

 

Parameters 
 Gas cooler temp. 
   Measurement cycle EC 

Under Parameters :   
Select Gas cooler temp. and press MENU/. 

 
The buttons , ,  and  allow you to set the 

temperature. 
 
Press MENU/  to confirm. 
 

Gas cooler temp. 
 

12.0 C 
 
 
 Saving... 
  

   OK 
 
 
  

 

Measurement cycle of the EC sensor 

The measurement cycle of the EC sensor subject to wear can be set here. “1” means that the 
EC sensor works in every measuring phase. "2" means that the EC sensor works in every 
other measuring phase and the corresponding gas (eg. for H2S or H2) is measured.  

 

 

Parameters 
 Gas cooler temp. 
 EC measurement cycle  

Under Parameters :   
Select Measurement cycle and press MENU/. 

 
The buttons  and  allow you to set the 
measurement cycle.  

 
Press MENU/ to confirm. 
 

EC measurement cycle         
  

1 
 
 

Saving... 
  

   OK 
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4.2.6 Commands 

Channel change 

A special measure can be launched here. The measurement cycle with the last channel is then 
resumed. The menu item only becomes active when the device has several measuring points. 

 

 

Commands 
 Channel change           
   Restart system  


 Delete messages 

Under Commands :   
Select Channel change and press MENU/. 

 
The buttons  and  allow you to set the channel. 

 
Press MENU/ to confirm. 
 

Channel change 
 
 ENTER...  
  
 
 Executing... 
 

   OK 
 
 
  

 

Restart system 

The Restart system command allows you to restart the system. 

 
Note 

 

This command can also be used to interrupt an ongoing calibration. 

 
 

Delete messages 

The Delete mess. command deletes all your stored messages.  
 

Calibration using purge gas 

The Cal. purge gas command starts a calibration using purge gas. 
 

Calibration using calibration gas I 

The Cal. gas I command starts a calibration using the calibration gas I. 
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Calibration using calibration gas II (not available yet) 

The Cal. gas II command starts a calibration using the calibration gas II. 

 
 

Reset calibration 

The Reset cal. command allows you to reset the calibration of a parameter to factory setting. A 
restoration of factory calibration is done separately for each parameter. The buttons  and 
allow you to select the parameter. Press MENU/  to confirm the reset. 

 

4.2.7 System info 

Different system information is output in the System Info menu item. 

 

Main menu 
 Commands 
 System info 
 System messages 

Under Main menu : 

Select System info and press MENU/ . 
System info 


01 Firmware version  1.04 
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4.2.8 System messages  

The stored messages and errors are output in the System messages menu item. If there is no 
SD card installed on the system, there won’t be any message text, but just message codes. 
The decoding to the message codes can be found in the appendix to this manual. 

 

Main menu 
 Commands 
 System info 
 System messages 

Under Main menu :   
Select System messages and press MENU/. 

 
 and  allow you to display the next messages. 

 
 and  allow you to switch between message time 

display and message code display. 

System messages 
 Message 1           
 EVENT 


 BOOTING SYSTEM 
 
System messages  
 Message 2           
 EVENT 


 ENTER WARM-UP 
 
 
 
 
 
 
 

System messages  
 Message 2           
 06/29/2009-09:08 


 0x5001 
 
 
  

Note 

 

If there is no SD card installed, the display shows only message codes but not 

message texts. 
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5 Calibration 
The Analyser is precalibrated by the manufacturer and, thus, can be used immediately after 
installation. The Analyser can be calibrated automatically and manually in the field of work. 
Calibration gas is permanently connected to the Analyser for auto-calibration. 
 

 
Warning 

 

The incoming pressure for the gas connections must not exceed 20 mbar (0.29 

psi). 

 
 

5.1 Calibration gases 

There are two calibrations: 

 
1. Calibrating with purge gas (purge gas calibration) 
2. Calibrating with calibration gas (hereafter referred to as calibration) 

 
 

Calibration gas 
Gas composition  

CO2 CH4  H2S  O2 N2 

Purge gas  -- -- -- 20.9 vol.-% 79.1 vol.-% 

Calibration gas A -- 100 vol.-% 25 ppm -- -- 

Calibration gas B 48 vol.-% 52 vol.-% 25 ppm -- -- 

Calibration gas C 100 vol.-% -- -- -- -- 

Table 5–1: Calibration gas examples 

 
Set calibrating points on the sensors are measured and assessed using the calibration gases. 
At least one calibration gas is required for a complete calibration depending on the sensors in 
the Analyser. Furthermore, there is always a second gas (purge gas) available for setting the 
calibration points. Air is normally used as the purge gas (20.9 vol.-% O2; 79.1 vol.-% N2). The 

above table shows examples of gases that could be used to calibrate different calibration 
points. These gases relate to an Analyser with the measurements: 

 
Carbon dioxide (CO2)  0–100 vol.-%, 

Methane (CH4)   0–100 vol.-%, 

Hydrogen sulphide (H2S)  0–10000 ppm and 

Oxygen (O2)    0–25 vol.-%. 
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The following calibration points can be set with the specified calibration gases: 

 

Measurement 
CO2  CH4  H2S  O2  

Calibration point 

Zero Calibration gas A 
Purge gas, 

calibration gas C 
Purge gas, 

calibration gas C 

Calibration gas A, 
calibration gas B, 
calibration gas C 

Span Calibration gas C Calibration gas A 
Calibration gas A, 
calibration gas B 

Purge gas  

Mid Calibration gas B Calibration gas B   

Table 5–2: Possible calibration points compatible with the applicable calibration gas 

 
 

Caution 

 

Calibration of the CO2 sensor with ambient air is not possible due to the 

cross-sensitivity of CO2 and CH4. Zero calibration of the CO2 sensor is only 

possible with 100 vol.-% CH4. 

 
 

5.2 Preparing for calibration 

 

 
 

1 2 3 

4 5 6 

 

Figure 5–1: Materials for calibrating 
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The following materials should be available for proper calibration of the machine (1 to 6 see 
Figure 5–1): 
1. Calibration gas bottle with upstream pressure regulator and manometer, so that the gas 

can be removed from the gas bottle on a regulated basis (see list of calibration gases) 
2. Downstream pressure regulator, with input 1–10 bar and output 0–60 mbar 
3. Some stainless steel tubing with 6 mm threaded joints or hose connections 
4. Manometer with mbar display 
5. PTFE hose, 4 x 6 mm, of sufficient length to connect the device and gas bottle 
6. Null modem cable (RS232) 
7. Leak tightness inspection devices 
8. PC or laptop with RS232 interface 
9. Spanner 9/16 inch for hose connections 
10. Current INCACtrl software 

 

5.3 Calibration settings in the INCACtrl software 

The calibration is configured with the INCACtrl software via the PC. The Analyser is connected 
to the PC or the Notebook using a null modem cable. See section 4 "Communicating with the 
device". 

 

Important 

 

Attention!!! 

The following description is only an example for calibrating with calibration 

gas A (100 vol.-% CH4, 25 ppm H2S). Other calibration gases and calibration 

settings may be required depending on the applicable sensors and 

measurement ranges of the device used. 

 
The gas composition of the calibration gas is configured with the INCACtrl software. 

 
1. Start INCACtrl.exe and connect to the device. 

 
2. Select the "Calibration" tab 

 

 
 

Figure 5–2: Calibration configuration 

 
 and click on "Purge gas", to set the calibration gas composition of the purge gas, or on 

"Calib.-Gas I", to set the calibration gas composition of calibration gas I. 
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3. Setting the gas composition. 
The following illustration shows an example for calibration setting with calibration gas A 
(100 vol.-% CH4, 25 ppm H2S). 

 
Important 

 

When using a different calibration gas, please enter the appropriate 

composition here. 

 

  

Figure 5–3: Entering the calibration gas composition 

 
4. Close the window once you are finished. Then choose "Calibration settings", to 

configure the possible calibration points for the selected gas. 

 

 

Figure 5–4: Calibration configuration 

 
Important 

 

The calibration setting depends on the composition of the calibration gas. See 

section 5.1 "Calibration gases" 
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5. Mark the calibration points for the selected gas in the following window. 
 

 

 
 
 
 
 
 
 
 
 
 
CO2 : Null 
CH4 : Spanne 
H2S  : Spanne 
O2 : Null 
 

 

 

 

 

 

 

 

 

 

 
 
 
. 
 

 

 

Figure 5–5: Setting the calibration points 

 
6. Close the window. 
 
7. Check the time settings for "Calibration gas I" on the "General" tab.  There should be a 

set value of 600 s (10 mins). 

 

  

Figure 5–6: Checking calibration duration 
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8. Save the settings in the device. 
Click on the points marked in Figure 5–7 to transfer the current settings to the Analyser 
and to save them there. 

 

 

Figure 5–7: Saving settings in the device 

 

 

Figure 5–8: Settings were saved successfully 

 
9. Close the INCACtrl software. 
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5.4 Automatic calibration 

The Analyser is programmed to perform automatic calibration after each purge gas cycle. The 
purge process is performed every 15 minutes or every 12 hours depending on the device type 
and configuration. The calibration gas must be permanently connected to the Analyser for 
auto-calibration with calibration gas (differing from air). 
 

You can set the intervals for auto-calibration with the INCACtrl software (tab: "Calibration"  
"CALIBRATION INTERVALS"). 

 

 
  
Figure 5–9: Auto-calibration intervals  
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5.5 Manual calibration 

Calibrating with purge gas 

The command – Cal. purge gas can be used to start calibration manually. 

 

 

Commands 
 Cal. purge gas          
  Cal. gas I 
 Reset calibration  

Under Command :   
Select Cal. purge gas and press MENU/. 

 
Then press MENU/ again to start calibration. 
 
 

Cal. purge gas 
 
 ENTER...  
  
 
 Executing... 
    

   OK 
 
 
 
 

Cal. purge gas  7:19 
Channel :      1/1 
CH4 :  0.03 vol.% 
CO2 :  0.00  vol.% 
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Calibrating with calibration gas 
The command – Cal. Gas I can be used to start calibration manually. 

 

 

Commands 
 Cal. purge gas 
 Cal. gas I           
  Reset calibration 

Under Command :   
Select Cal. gas  I and press MENU/. 

 
Then press MENU/  again to start calibration. 
 

Cal. gas I 
 
 ENTER...  
  
 
 Executing... 
    

   OK 
 
 
 
 

CAL. GAS I 9:47 
Channel :   1/2 

Fri. 30.10.2009 
12:10:12 

 
 

Important 

 

The current calibration can always be interrupted with the "System restart" 

command in the INCA menu. 

 
 

Important 

 

The INCACtrl software is always required for setting the calibration gas 

composition and setting the calibrating points. It is not possible to set these 

values via the display menu on the device. 
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6 Data output 
In principle, the firmware for all Analysers in the INCA series is designed in the same way. This 
section describes the full scope of the possible data and commands. Therefore, depending on 
the configuration of your device, you may encounter data and command descriptions in this 
section that are not relevant to your device in practice. Be aware of which equipment your 
device has when reading this section (see section 1 "Technical data"). 

 

6.1 Cyclical data output via the RS232 interface 

6.1.1 Data structure 

The data are transferred in a block of 240 bytes, as this data quantity fits into a Profibus-DP 
telegram. These 240 bytes are sent in a frame to enable data capture for the HMS Anybus 
Communicator (ABC). 

 

 

Frame Header 
1 Byte (0xAA) 

 

Daten 
240 Bytes 

Frame-Tail 
1 Byte (0xAA) 

 
 

Figure 6–1: Data structure with frame 

 
The Frame Header and the Frame Tail are filtered out of this when using the HMS Anybus 
Communicator Fieldbus Module and are not displayed for data evaluation in its data buffer. 

 
The 240 bytes are sent in the following structure (C-notation) in the Intel format (little-endian or 
LSB - least significant byte): 

 
ST_TIME_INT dateTime; 

_WORD   currChnl; 

_WORD   currValues[10]; 

_WORD   enclosureTemp; 

_WORD   ambPressure; 

_BYTE   relayServiceRequest[6]; 

_WORD   status; 

_WORD   fatalErrorMessage; 

_WORD   errorMessages[10]; 

_BYTE   dataValid; 

_WORD   airPumpPressure; 

_WORD   gasPumpPressure; 

_BYTE   measureState; 

_DWORD  secondsInState; 

_BYTE   dataValidDiscontChnls; 

_WORD   gasCoolerTemp; 

_WORD   irTemp; 

_WORD   paroxState; 

_WORD   outerCaseTemp; 

_BYTE   useValidFlagDiscontChnls; 

_BYTE   reserve[156]; 

 
 
  



Manual   

Gas Analyser INCA4001 Txxx-xx 

 

 Seite 51 von 87 

The structures have the following scope: 

_BYTE   corresponds to 1 byte (8 bit) 

_WORD   corresponds to 2 bytes (16 bit) 

ST_TIME_INT corresponds to 8 bytes (see below) 

 
 
The structure ST_TIME_INT for the time specification is composed as follows: 

_BYTE seconds; 

_BYTE minutes; 

_BYTE hours; 

_BYTE day; 

_BYTE weekday; 

_BYTE month; 

_WORD year; 

 
The individual bytes are sent in the described structure sequence and are stored in that way in 

the memory. The bytes of the reserve are not relevant and do not need to be evaluated. 

 

6.1.2 Interface parameters 

Communication settings 
Configuration: 9600 bits/s, 8 databit/n, 1 stop bit, no parity. 

 
Send interval 
If the cyclical output is activated then the data are updated every 15 seconds and outputted to 
the interface. 

 

6.1.3 Data description 

The transferred data in the structure are defined as follows: 

 

Name Bytes Description 

dateTime 8 Current data-time information from the measurement device 

 
 1. byte: Seconds (decimal) 
 2. byte: Minutes (decimal) 
 3. byte: Hours (decimal) 
 4. byte: Day (decimal) 
 5. byte: - not defined - 
 6. byte: Month (decimal) 
 7-8 byte (1 word): Year (decimal) 

currChnl 2 Currently measured channel/measurement point 

 
 Value range: 1…8 
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Name Bytes Description 

currValues[10] 20 Currently data (values that are also shown in the display of the 
measurement device while the device is in the "MEASURE" state) 
Values that are transferred with 2 decimal places information (NKI) 
are divided by 100 and then displayed. 
Example CH4: a transferred value of 4921 corresponds to 

49.21 vol.-%) 

 
  1. word: CO2  NKI: yes (2) Unit: vol.-% 

 2. word: CH4 NKI: yes (2) Unit: vol.-% 

 3. word: H2S NKI: no  Unit: ppm 

 4. word: O2 (EC) NKI: yes (2) Unit: vol.-% 

 5. word: H2  NKI: no  Unit: ppm 

 6. word: O2 (Parox) NKI: yes (2)  Unit: vol.-% 

 7. word: n.d.  NKI: n.d.  Unit: n.d. 
 8. word: n.d.  NKI: yes (2)  Unit: --- 
 9. word: Hi  NKI: no  Unit: kJ/(2*nm³) 
 10. word: Wi  NKI: no  Unit: kJ(/2*nm³) 

 
Hi and Wi are values that are transferred in kJ/2*nm

3
, i.e. to show 

the value in kJ/nm
3
, the received value must be multiplied by  2. 

enclosureTemp 2 Case temperature 
(check whether value is in the valid range, e.g.  
-25.00 °C – 75.00 °C)  

 
The value is transferred with 2 decimal places information (NKI). 

 
 word: T_ENC  NKI: yes (2) Unit: °C 

ambPressure 2 Ambient pressure 
Value is transferred without decimal places information (NKI). 

 
 word: P_AMB  NKI: no  Unit: mbar 

relayServiceRequest[6] 6 Maintenance requirement 
Each byte stands for one relay. 3 relays have previously been 
defined and integrated in the device. 

 
 1. byte: K1 
 2. byte: K2 
 3. byte: K3 
 4. byte: - not defined - 
 5. byte: - not defined - 
 6. byte: - not defined - 

status 2 Device status 
Shows the device status. 

 
 Value Meaning 
 0 OK – Device is running without problems 
 1 Device is in the warm-up phase (wait) 
 2 Fatal error (read fatalErrorMessage) 
 

fatalErrorMessage 2 Fatal error 
Outputs the corresponding error code (see Appendix). 

errorMessages[10] 20 Device errors 
The last 10 error messages from the error memory of the 
measurement device. These errors may not lead to a device status 
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Name Bytes Description 

of 2 (fatal error). 

dataValid 1 Validity of the measured data in currValues[10] 
Is displayed when the transferred measured data match the 
currently measured data. 
The data of one value should be taken for a control, if the device is 
in the measure state (measureState = 3) and this value is shown as 
valid. 
 Value Meaning 
 0 Values not valid 
 1  Values valid 

airPumpPressure 2 Pump pressure (air and purge gas) 
The value is transferred with 2 decimal places (NKI) 

 
 word: P_AIR  NKI: yes (2) Unit: mbar 

gasPumpPressure 2 Pump pressure (process and calibration gas) 
The value is transferred with 2 decimal places (NKI). 

 
 word: P_GAS  NKI: yes (2) Unit: mbar 

measureState 1 Current state of the Analyser 

 
 Value Meaning 
 0 Warm-up 
 1  Purge 
 2 Drain 
 3 Measure 
 4 Measurement point change/channel change 
 5 Calibrating with purge gas 
 6 Calibrating with calibration gas I 
 7 Calibrating with calibration gas II 
 15 Error 

secondsInState 4 Shows the time in seconds, for how long the Analyser has been in 
the current state (measureState). 

dataValidDiscontChnls 1 Validity of some measured data in currValues[10] for  
discontinuously measured channels (e.g. H2S or H2) –  

only relevant for devices that are configured for continuous 
measurement, but also have some channels that are measured 
discontinuously. 
Is displayed when the measured data are valid and can be accepted. 
Then corresponds to the values that are accepted by the device in its 
internal memory. 

 
 Value Meaning 
 0 Values not valid 
 1  Values valid 
 
 

gasCoolerTemp 2 Gas cooler temperature 
If no gas cooler is present, then 65535 and 0xFFFF  
are displayed. 
The value is transferred with 2 decimal places (NKI). 

 
 word: T_COOL NKI: yes (2) Unit: °C 

irTemp 2 Temperature of the infrared electronics 
If no infrared sensor is present, then 65535 and 0xFFFF  
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Name Bytes Description 

are displayed. 
The value is transferred with 2 decimal places (NKI). 

 
 word: T_IR  NKI: yes (2) Unit: °C 

paroxState 2 Status of the Parox sensor 
If no Parox sensor is present, then 65535 and 0xFFFF  
are displayed. 

 
 Value Meaning 
 0x0000 OK 
 0x0400 Parox sensor in the warm-up phase 

outerCaseTemp 2 Outer temperature 
(check whether value is in the valid range, e.g.  
-25.00 °C – 75.00 °C)  
The value is transferred with 2 decimal places (NKI). 

 
 word: T_OUT  NKI: yes (2) Unit: °C 

useValidFlagDiscontChnls 1 Flag, which shows whether the flag ‘dataValidDiscontChnls‘ is to be 
evaluated for the validity of the measured data or not. 

reserve[156] 156 - not defined - 

Table 6–1: Data description 
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6.2 H-Bus (master slave) and Profibus-DP/Modbus-RTU 

6.2.1 Data structure 

Communication with the Analyser is effected with a data structure following a protocol: 

 

Blocklänge N 
WORT 

 

DATENBLOCK 
N*WORT 

CRC16 
WORT 

 

 

nicht in der 
Datenstruktur vom 
Profibus-DP 
gebildet 

 

Blocklänge N 
WORT 

 

DATENBLOCK 
N*WORT 

CRC16 
WORT 

 

 

 

Figure 6–2: Data structure of H-Bus 

 
Maximum N:  256 
Configuration RS232: 2400 or 9600 bits/s, 8 databit/n, 1 stop bit, no parity 

 
The data package includes the commands and poss. reference data that are to be transferred. 
Coding of the data in the Intel format (little-endian). The CRC16 is generated for H-Bus in the 
data. 

 
For Profibus-DP 
Output buffer  5 words (10 bytes) 
   2-word command; 3-word command 
Address  can be set on the module (DIP switch) 

 
For Modbus-RTU 
Output buffer   5 words 

2-word command; 3-word command 
2-word command  Register no. 1025, 1026 
3-word command  Register no. 1027, 1028, 1029 
Address and baud rate  can be set on the module (DIP switch) 

 
Caution 

 

For Profibus-DP/Modbus-RTU the baud rate 9600 bits/s must be set: 

On the INCA Analyser: Main menu Settings Communication 

H-Bus (9600). 

Communication with INCACtrl is not possible for this configuration! 

 

6.2.2 Command description 

 
Important 

 

The figures in the brackets highlight the difference between a direct RS232 

transfer and a transfer with a fieldbus connection (Profibus-DP/Modbus-RTU). 

 
Important 

 

No CRC16 needs to be calculated by the Bus Master for communication via 

Profibus-DP/Modbus-RTU. The CRC16 calculation is performed by the 

Profibus-DP/Modbus-RTU slave. 
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Command Bytes Description 

0x0000 6 
(4)* 

Anybus Flush 

 
Format: 0x0001 0x0000 (CRC16)* 
Response: 0x0001 0x0000 (CRC16)* 

 
Is only required as a dummy command for connection of an Anybus interface, as 
the interface via the Profibus-DP must never get 2x the same command one after 
another. 

0x0011 88 
(86)* 

Send all measured data 

 
Format: 0x0001 0x0011 (CRC16)* 
Response: 0x002A 0x0011 measured data status (CRC16)* 

 
Currently data (values that are also shown in the display of the measured device). 

 
Values that are transferred with 2 decimal places information (NKI) are divided by 
100 and then displayed. 
Example CH4: a transferred value of 4921 corresponds to  
49.21 vol.-%) 

 
Measured data: 
 1. word: channel 1 - CH4 NKI: yes(2) Unit: vol.-% 

 2. word: channel 1 - CO2 NKI: yes(2) Unit: vol.-% 
 2. word: channel 1 - O2 NKI: yes(2) Unit: vol.-% 
 3. word: channel 1 - H2S  NKI: no Unit: ppm 
 4. word: channel 2 - CH4  NKI: yes(2) Unit: vol.-% 
 5. word: channel 2 - CO2 NKI: yes(2) Unit: vol.-% 

 …  …  … 
 39. word: channel 10 - O2 NKI: yes(2) Unit: vol.-% 
 40. word: channel 10 - H2S NKI: no Unit: ppm 
 41. word: status 

 
A value -1 (hexadecimal 0xFFFF) means that there is no valid measured data or a 
sensor error is preventing correct measurement. 

 
Status: 
 Status = 1; Warm-up 
 Status = 0; OK 
 Status = -1; Message 
 Status = -2; Error (fatal) 

 
Example:  "0x01 0x00 0x11 0x00 0x0D 0xE0"; 
   Valid enquiry command 0x0011 (broken down by bytes) 
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Command Bytes Description 

0x0012 128 
(126)* 

Send all measured data (6 gases) 
Structure is identical to command 0x11 only with additional H2 and O2 (Parox). 

 
Format: 0x0001 0x0012 (CRC16)* 
Response: 0x003E 0x0012 measured data status (CRC16)* 

 
Measured data: 
 1. word: channel 1 - CH4 NKI: yes(2) Unit: vol.-% 
 2. word: channel 1 - CO2 NKI: yes(2) Unit: vol.-% 
 2. word: channel 1 - O2 NKI: yes(2) Unit: vol.-% 
 3. word: channel 1 - H2S NKI: no Unit: ppm 
 4. Word: channel 1 - H2 NKI: no Unit: ppm 
 5. Word: channel 1 - O2-Parox NKI: yes(2) Unit: vol.-% 

 6. word: channel 2 - CH4 NKI: yes(2) Unit: vol.-% 
 7. word: channel 2 - CO2 NKI: yes(2) Unit: vol.-% 

 …  …  … 
 59. word: channel 10 - H2 NKI: no Unit: ppm 
 60. word: channel 10 - O2-Parox NKI: yes(2) Unit: vol.-% 
 61. word: status 

 
A value -1 (hexadecimal 0xFFFF) means that there is no valid measured data or a 
sensor error is preventing a correct measurement. 

 
Status: 
 Status = 1;  Warm-up 
 Status = 0;  OK 
 Status = -1;  Message 
 Status = -2;  Error (fatal) 
 

0x0016 26 
(24)* 

Read old data for the individual measurement cells/channels (minutes) 

 
Format: 0x0001 0x0016 (CRC16)* 
Response: 0x000B 0x0016 data block (CRC16)* 

 
Data block: 
 1. word: measured value 1 
 2. word: measured value 2 
 …  … 
 10. word: measured value 10 

 
A value -1 (hexadecimal 0xFFFF) means that there is no valid measured data or a 
sensor error is preventing a correct measurement. 
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Command Bytes Description 

0x0017 26 
(24)* 

Read error numbers 

 
Format: 0x0001 0x0017 (CRC16)* 
Response: 0x000B 0x0017 data block (CRC16)* 

  
Data block:  
 1.word: Error 1 
 2.word: Error 2 
 …  … 
 10.word: Error 10 

 
An error is stored for each channel separately. Error numbers   
are defined hexadecimally in the error list (see Appendix) 

 
Example of an error message 
Error number (in dec): 785 
Error number (in hex): 0x0311 
Description: min. pump pressure not achieved, pump must be checked 

0x0018 --- - not defined -  

0x0021 --- - not defined - 

0x0022 --- - not defined - 

0x0023 --- - not defined - 

0x0031 8 
(6)* 

Start measurement 

 
Format: 0x0002 0x0031 channel (CRC16)* 
Response: 0x0002 0x0031 channel (CRC16)* 

 
Channel = 0…9 

0x0032 --- - not defined - 

0x0033 --- - not defined - 

0x0040 8 
(6)* 

Read firmware version 

 
Format: 0x0032 0x0040 (CRC16)* 
Response: 0x0002 0x0040 SWVERSION (CRC16)* 

 
(U_WORD) Exponent -2 i.e. 100 = Version 1.00 (V1.00) 

0x0050 6 
(4)* 

Start calibrating with calibration gas I 

 
Format: 0x0001 0x0050 (CRC16)* 
Response: 0x0001 0x0050 (CRC16)* 
 
 
 
 
 
 
 
 
 
 

0x0051 22 Read calibration deviation 
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Command Bytes Description 

(20)*  
Format: 0x0001 0x0051 (CRC16)* 
Response: 0x0009 0x0051 data block (CRC16)* 

 
Data block: (16 bytes) data 

 
Time

1)
 of the last span calibration (in sec.) 0xFFFFFFFF = no calibration  

(4 bytes) 
 1. word: CO2 zero error (value-10000) NKI: yes (2) 

 2. word: CO2 last span deviation (value-10000) NKI: yes (2) 

 3. word: CO2 penultimate span deviation (value-10000) NKI: yes (2) 

 4. word: CH4 zero error (value-10000) NKI: yes (2) 
 5. word: CH4 last span deviation (value-10000) NKI: yes (2) 
 6. word: CH4 penultimate span deviation (value-10000) NKI: yes (2) 

 
1)

 Unix time, since the 1.1.1970 00:00. 
 Can also be used to calculate the relative time between two  
 calibrations. This can show that a   
 calibration was performed. 
 

0x0052 6 
(4)* 

Start calibrating with calibration gas II 

 
Format: 0x0001 0x0052 (CRC16)* 
Response: 0x0001 0x0052 (CRC16)* 

 

Table 6–2: Command description 

 
*) No CRC16 calculation required for Profibus-DP and Modbus-RTU  

 
 

 

 

 

 

 

  



 Manual 

Gas Analyser INCA4001 Txxx-xx 

 

Seite 60 von 87 

7 Maintenance 
 
 

Warning 

 

Disconnect the gas and power supplies before starting maintenance work. 

 
 

Warning 

 

If maintenance is not performed, hazardous gas may escape under certain 

circumstances, which could be injurious to health and could cause corrosion 

damage. 

 
 

Warning 

 

All gas-carrying parts of the device must be inspected for leak tightness every 

six months. 

 
 

Important 

 

Only original spare parts from the manufacturer must be used, to ensure 

operational security. 

 
 

Important 

 

If parts have to be replaced during a repair or maintenance, you must specify 

the serial number of the device on the order. The serial number is on the name 

plate (inside of door and to right on outside of the device). 

 
 

Caution 

 

If you do not comply with the specified replacement intervals, total 

breakdowns could occur under certain circumstances, which could lead to 

device downtime of several weeks. 
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Time interval Maintenance work / replacement 

6 months 
 
 
 
 
 
 
 

- Check leak tightness 
- Check calibration 
- Check pump pressure 
- Check filter in front of case ventilator, replace if required 
- Check water traps 
- Check case ventilator 
- Check cooler ventilator 

 

12 months 
 
 
 
 
 
 
 
 
 
 

- Check leak tightness 
- Replace water traps 
- Check pump pressure 
- Check flame trap (detonation guard) 
- Replace electrochemical O2  sensor (cont. measuring) 

- Check calibration 
- Check jet pump, replace if required 
- Replace intake air filter (grey nozzle) 
- Replace filter in front of case ventilator 
- Check case ventilator 
- Check cooler ventilator 

 

18 months 
 
 
 
 
 
 
 
 
 

- Check leak tightness 
- Check calibration 
- Check pump pressure 
- Check filter in front of case ventilator, replace if required 
- Check water traps 
- Check case ventilator 
- Check cooler ventilator 
- Replace electrochemical H2S sensor  
- Replace electrochemical O2 sensor (discont. measuring) 
 

24 months 
 
 
 
 
 
 
 
 
 
 

- Check leak tightness 
- Replace water traps 
- Replace pumps, check pump pressure 
- Replace flame trap (detonation guard) 
- Check calibration 
- Check jet pump, replace if required 
- Replace intake air filter (grey nozzle) 
- Replace filter in front of case ventilator 
- Check case ventilator 
- Check cooler ventilator 

 

Table 7–1: Maintenance work 

 

7.1 Membrane pump 

The service life is limited and corresponds under normal conditions to approx. 16,000 hours 
(approx. 24 months). 

 
The air pump has no valves. The gas pump has a magnetic valve to avoid air getting into the 
system. 

 
The gas and air pumps are available as spare parts and may only be replaced by specialist 
personnel. 
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7.2 Jet pumps with valves 

The jet pumps must be inspected every 2 years and replaced if necessary. 

 

7.3 EC and EC-µPulse sensors 

The service life of the electrochemical sensors is limited (H2S, H2 and O2). The electrochemical 

sensors will wear out more quickly due to higher concentrations. 

 
H2S and H2: 

The average service life of the H2S and H2 sensors amounts to approx. 18 months with 

standard concentration. 

 
The O2 sensor has a service life of approx. 12 months with continuous measuring and approx. 

18 months with discontinuous measuring. 

 
Only specialist personnel may replace the electrochemical sensors. A precalibrated sensor 
can be obtained as a spare part to replace the old sensor. Measuring can continue 
immediately. 

 

7.4 NDIR sensors 

The NDIR and infrared sensors (CH4 and CO2), have an almost unlimited service life. They are 

only sensitive to dirt and moisture. Damaged sensors can only be repaired to a limited extent. 
In most cases the entire sensor block with heating and detectors needs to be replaced. The 
whole block is available as a spare part and may only be installed by specialist personnel. 
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8 Spare Parts 
8.1 Pump 

Description Part-no. Picture 
Operating-
time 

    
PUMPS 

Pump (P1-V2) 
Membrane pump with connections and pressure 
regulator 
 

08400199986 

 

36 months 

Pump (P2-V2) 
Membrane pump with connections, pressure 
regulator and 2/3-way-valve  
 

08400199985 

 

36 months 

Jet pump INCA for condensate 
Compressed air: 6-8 bar 
Volume flow: 40 l/min 
 

08400199993 
 

24 months 

 

8.2 Sensors 

 

Description Part-no. Picture 
Operating-
time 

    
SENSORS (depending on T-model) 

EC-Sensor H2S 
for Version 2 and INCA-Series 1000-8000, 
pre-calibrated 
Measuring range H2S (without µPulse): 0-100 ppm 
Measuring range H2S (with µPulse): 0-10000 ppm 

  

08403299994 

 no µPulse: 
15 months 

with 
µPulse: 

18 months 

EC-Sensor H2S 
for Version 2 and INCA-Series 1000-8000, 
pre-calibrated 
Measuring range H2S: 0-2000 ppm 

 

08403299984 

 

15 months 

EC-Sensor O2 
for Version 2 and INCA-Series 1000-8000, 
pre-calibrated 
Measuring range O2: 0-25 Vol% 

 

08403299995 

 

24 months 

EC-Sensor H2 
for Version 2 and INCA-Series 1000-8000, 
pre-calibrated 
Measuring range H2S: 0-4000 ppm 

 

08403299983 

 

15 months 
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8.3 Flame arrestor / Filter 

 

Description Part-no. Picture 
Operating-
time 

    
Flame arrestor / Filter 

Flame arrestor with ATEX approval 
for INCA4000 (with gas cooler) 
 

08400199995  24 months 

Water trap for INCA (internal) 
complete mounted, for mounting inside of 
enclosure, 
6mm hose connecting nut  
 

08301199999 
 

12 months 

Air filter for INCA 
screwing 1/8“ 
 

08401199999  12 months 

Air filter for purge gas input for INCA 
air filter with plug nipple and connecting nut , for 
mounting on purge gas input  
 

08401299995 
 

12 months 

Filter for INCA enclosure fan  
Dimensions: 80 x 80 mm 
 

08400199996 
 

12 months 

 
 

8.4 Fan 

Description Part-no. Picture 
Operating-
time 

    
Fan 

Fan for INCA gas cooler 
Voltage: 24 VDC 
Series: 3400 N  
Dimensions: 92 x 92 x 25 mm  
 

08403299998 

 

24 months 

Fan for INCA enclosure 
Voltage: 24 VDC 
Dimensions: 80 x 80 x 25 mm 
 

08403099999 

 

24 months 
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9 Appendix 1: Error analysis 
Peculiar measurements or other faults may occasionally be observed depending on the 
operating conditions. This Appendix provides instructions to identify the quickest solution in 
such situations. 

Error analysis 

9.1 NDIR measurement (carbon dioxide or methane) begins to rise or to drop 

9.2 Carbon dioxide values rise or fall over time 

9.3 Analyser does not start, but remains in the "Warm-up" phase 

9.4 Hydrogen sulphide values too high 

9.5 Hydrogen sulphide values too low 

9.6 Hydrogen sulphide is always measured 

9.7 Oxygen is always measured or is showing too high a value 

9.8 Pump error measuring gas (error code: 0x030E) 

9.9 Pump error purge gas (error code: 0x030D) 

9.10 No values on the fieldbus gateway (Profibus-DP, Modbus-RTU) 

9.11 Values on the fieldbus gateway (Profibus-DP, Modbus-RTU) change 

9.12 Calibration is not working 

9.13 INCACtrl connection to the INCA Analyser not possible 

 

9.1 NDIR measurement (carbon dioxide or methane) begins to 
rise or to drop 

The NDIR measurements rise or fall during measurement for unknown reasons, but there is no 
erratic change. 

 
Possible cause 
Ambient temperature over 40 °C 

 
Check/change 
If the ambient temperature is too high, you should choose a more suitable place of installation 
where the ambient temperature does not exceed 40 °C.  An air-conditioned room would be 
ideal. 

 

9.2 Carbon dioxide values rise or fall over time 

Carbon dioxide values clearly change over time, poss. also erratically. The CH4 value in 

contrast, does not change or readjusts after a purge gas cycle. 

 
Possible causes 
Contamination in the component 

 
Check/change 
- Perform zero calibration on the CO2 channel (use CH4 not air! See section 5.1 "Calibration 

gases"). 
- If not available, install a water trap in the calibration gas branch. 
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9.3 Analyser does not start and remains in the "Warm-up" phase 

The operating temperature for the individual components (NDIR optics or gas cooler) has not 
been achieved. 

 
Possible causes 
- Ambient temperature under 5 °C 
- Gas cooler control (I/O board) defective 

 
Check/change 
Check which components do not show "OK" in the display. 
NDIR optics: The NDIR optics usually requires an operating temperature of approx. 
50 °C ± 1 °C. This can be checked in the display. You must find a more suitable place of 
installation if the ambient temperature is less than 5 °C. 
Gas cooler: If the gas cooler is not able to cool to the set operating temperature, this is most 
likely due to the I/O board (board for control) and this must be replaced. 

 

9.4 Hydrogen sulphide values too high 

H2S values are too high compared to previous measurements.  

 
Possible causes 
1. Intake air filter blocked 
2. Exhaust conduit blocked or frozen 
3. Purge gas pump defective 
4. H2S in the ambient air 

5. Device wrongly calibrated 

 
Check/change 
1. Remove the intake air filter on the bottom of the device (check pump pressure in the 

display, see section 4.2.1(, replace intake air filter if required. 
2. Remove the exhaust conduit for inspection (check purge gas and measuring gas pressure 

in the display), poss. check for continuity by blowing out. 
3. Check the purge gas pump is working, check the membrane on the purge gas pump for 

damage, replace purge gas pump if necessary. 
4. Check connections for leak tightness. 
5. Reset the calibration data for H2S (Main menu  Commands  Cal. Reset  H2S  

MENU/  ), see section 4.2.6. 

 

9.5 Hydrogen sulphide values too low 

H2S values are too low compared to previous measurements.  

 
Possible causes 
1. Device wrongly calibrated 
2. Sensor wear 
Check/change 
1. Reset the calibration data for H2S (Main menu  Commands  Cal. Reset  H2S  

 
2. If resetting the calibration data (see above) does not lead to improvement, then the sensor 

must be replaced. 
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9.6 Hydrogen sulphide is always measured 

Although it is known that there is no H2S in the measuring gas, a value for H2S is always 

displayed. 

 
Possible causes 
1. H2 (hydrogen) in the gas. The H2S sensor has cross-sensitivity to H2 (approx. 3 ppm H2S 

per 2,000 ppm H2) 

2. Device wrongly calibrated 

 
Check/change 
1. Check measuring gas for H2 (hydrogen). Purge the device with air and check whether an 

H2S value of 0 is displayed. 
2. Reset calibration data for H2S (see above). 

 

9.7 Oxygen is always measured or is showing too high a value 

Although it is known that there is no O2 or less than is displayed in the measuring gas, a value 

or too high a value is always displayed for O2. 

 
Possible causes 
1. Device wrongly calibrated 
2. Leakage in the measuring system before the pump 

 
Check/change 
1. The leak tightness of hoses and connections in front of the measuring gas pump (check 

whether connections on the measuring gas input leaking, water traps for measuring gas 
leaking, hose on the condensate pump cracked, line to the measuring gas pump cracked). 

2. Reset calibration data for O2 (see above). 

 

9.8 Pump error measuring gas (error code: 0x030E)  

Error 0x030E is shown in the error memory and the display shows a pump pressure for the 
measuring gas of 0.0 mbar. 

 
Possible causes 
1. Water traps dirty or full of water 
2. Exhaust conduit blocked or frozen 
3. Gas inputs or supply pipe blocked 
4. Measuring gas pump defective 
5. Measuring gas flow too low 
6. Calibration gas bottle turned off 
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Check/change 
1. Check whether water or dirt has collected in the internal water trap (round with yellow 

sticker) on the entry side, replace water trap if required. 
2. Remove the exhaust conduit for inspection (check purge gas and measuring gas pressure 

in the display), check for continuity by blowing out. 
3. Remove the supply pipe for inspection (check measuring gas pressure in the display), 

poss. check for continuity by blowing out. 
4. Check measuring gas pump is working, check membrane of the measuring gas pump for 

damage, replace measuring gas pump if required. 
5. Check for low pressure in a supply pipe.  
6. If a calibration gas bottle is connected, open this. 

 

9.9 Pump error purge gas (error code: 0x030D)  

Error 0x030D is shown in the error memory and the display shows a pump pressure for the 
purge gas (air) of 0.0 mbar. 

 
Possible causes 
1. Intake air filter blocked 
2. Exhaust conduit blocked or frozen 
3. Purge gas pump defective 

 
Check/change 
1. Remove the intake air filter on the bottom of the device (check pump pressure in the 

display), replace intake air filter if required. 
2. Remove the exhaust conduit for inspection (check purge gas and measuring gas pressure 

in the display), poss. check for continuity by blowing out. 
3. Check the purge gas pump is working, check the membrane on the purge gas pump for 

damage, replace purge gas pump if necessary. 

 

9.10 No data on the fieldbus gateway (Profibus-DP, Modbus-RTU) 

There is a connection to the fieldbus gateway, but no data can be read via the module. 

 
Possible causes 
- Communication in the device not set to "H-Bus (9600)"  
- Power supply of the gateway module not connected 
- Interface cable not connected (between INCA Analyser and gateway)  
- Protocol not implemented correctly 
- Configuration on fieldbus gateway was changed contact Union Instruments GmbH  

 
Check/change 
Check the above causes, resolve any faults, communication on the device must be set to 
"H-Bus (9600)" (Main menu SettingsCommunication). 
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9.11 Data on the fieldbus gateway (Profibus-DP, Modbus-RTU) 
change 

The protocol in use is the H-Bus protocol (request-response protocol). Values can be read 
briefly and then change abruptly, without further requests being sent to the device. 

 
Possible causes 
Device is sending data automatically 

 
Check/change 
Automatic sending on the device must be set to "off" (Main menu SettingsSend 
data). 

 

9.12 Calibration is not working 

Calibration does not improve the values and may even worsen them. 

 
Possible causes 
1. No calibration gas and bottle shut off 
2. Insufficient calibration gas pressure 
3. Wrong calibration settings 

 
Check/change 
1. Check whether bottle shut off. 
2. Check whether the pump pressure is over 0.05 mbar during calibration. 
3. Read and check calibration settings with INCACtrl. 

 

9.13 INCACtrl connection to the INCA Analyser not possible 

Not possible to establish a connection to the INCA Analyser. The INCACtrl PC programme 
constantly reports errors. 

 
Possible causes 
1. Communication setting on the INCA Analyser 
2. Driver for USB serial converter not correctly installed 
3. Wrong interface selected on the INCA Analyser 
4. Interface on the PC is not recognised (conflict with the other programme that is occupying 

the interface, e.g.  mobile read out software)  

 
Check/change 
1. Communication on the device must on "INCACtrl" (Main menu  Settings  

Communication). 
2. Check the driver for USB serial convert, reinstall if required. 
3. Connect the null modem cable to the RS232 interface on the main board on the rear of the 

Analyser door. 
4. Check the COM port setting, alter manually if required (see section 4.1.1). 
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10 Appendix 2: Message codes 
In principle, the firmware for all Analysers in the INCA series is designed in the same way. All 
possible message codes are listed in this Appendix. Not all message codes may be relevant to 
you in practice, depending on the configuration of your device. Be aware of which equipment 
your device has when working with this Appendix (see section 1 "Technical data"). 

 

10.1 Finite state machine errors 

 

Error code Display Description 

0x0100 EVENT OVERFLOW Processing error 
Too many events in the finite state machine configuration 

0x0101 STATE OVERFLOW Processing error 
Too many states in the finite state machine configuration 

0x0102 TIMER LOAD OVERFLOW Processing error 
Too many timers were initialised in the finite state machine 

 
 

Fatal finite state machine errors 

 

Error code Display Description 

0x0180 ERROR LIST FULL Error list is full 
Can be adjusted in INCACtrl, if this error is to be resolved 
using the software. If not, the software overwrites the 
oldest errors if new errors occur. 

 
 

10.2 Communication errors 

 

Error code Display Description 

0x0200 COMM OPEN PORT WIN32 exception error 
COM port cannot be opened, COM port either not available 
or already open 

0x0201 COMM CLEAR RW BUFFERS WIN32 exception error 
r-w buffer cannot be cleared and is creating an exception 

0x0202 COMM SEND DATA WIN32 exception error 
Send data attempt failed on the serial port and is creating 
an exception 

0x0203 COMM TIMEOUT RECEIVE Bus protocol communication error 
Not all data were received during communication because 
of a time-out. 

0x0204 COMM CLOSE PORT WIN32 exception error 
Closing the COM port failed and is creating an exception 

0x0210 COMM CMD NOT FOUND Bus protocol communication error 
A command was requested that is not supported/defined 
by the bus protocol 

0x0211 COMM CMD TIMEOUT Bus protocol communication error 
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Error code Display Description 

REC. HEADER The received protocol header failed due to a time-out 

0x0212 COMM CMD TIMEOUT 
REC. TAIL 

Bus protocol communication error 
The received protocol tail failed due to a time-out 

0x0213 COMM CMD CRC16 FAILED Bus protocol communication error 
Error on receipt of the correct data (checksum) 

0x0214 COMM CMD WRONG 
ADDRESS 

Bus protocol communication error 
Wrong address was received 

0x0215 COMM CMD WRONG 
LENGTH 

Bus protocol communication error 
An invalid length definition was received 

0x0216 COMM CMD SEND 
DATA 

Bus protocol communication error 
Data sending failed in the bus 

0x0217 COMM CMD CLEAR 
RW BUFFERS 

Bus protocol communication error 
Clearing the r-w buffer failed 

0x0218 COMM NO COM 
PORT OPEN 

Bus protocol communication error 
No COM port opened 

0x0219 COMM CMD BUFFER SIZE Bus protocol communication error  
Buffer size check failed 

0x021A COMM CMD TIMEOUT 
RECEIVE 

Bus protocol communication error 
Receipt of all data failed due to a time-out 

0x021B COMM CMD TIMEOUT 
HEADER PRT.2 

Bus protocol communication error 
Receipt of all data failed due to a time-out with extended 
bus communication 

0x0230 COMM CMD TIMEOUT 
RECEIVE ECHO  

Bus protocol communication error (fatal) 
No echo was received on the bus due to a problem with the 
bus hardware 

0x0231 COMM TIMEOUT 
NO ANSWER  

Bus protocol communication error (fatal) 
After requesting data no answer (from slave) was received 

0x0232 COMM SEND 
BUFFER OVERFLOW 

Bus protocol communication error (fatal) 
Length of the protocol command settings function is too 
large for the send buffer 

0x0233 COMM RECEIVE 
BUFFER OVERFLOW 

Bus protocol communication error (fatal) 
Length of the protocol command settings function is too 
large for the receive buffer 
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10.3 Error when reading from or writing to EEPROM 

 

Error code Display Description 

0x0220 COMM SAVE DATA 
OLD COPY FCTN. 

Error when reading the saved EEPROM data 
Error in the old copy function. Function error not more 
specified, because this function is no longer used in the 
more recent firmware versions (>V1.04) 

0x0221 COMM SAVE DATA 
READ NOT OK 

Error when reading the saved EEPROM data 
Slave reacts with the message "Not OK" 
Possible solution: 
More time required between writing and reading of 
EEPROM data 

0x0222 COMM SAVE DATA 
READ NOT CON. 

Error when reading the saved EEPROM data 
No slave-EEPPROM closed on required EEPROM count  

0x0223 COMM SAVE DATA 
READ NOT AVLB. 

Error when reading the saved EEPROM data 
Function is not supported by slave 

0x0224 COMM SAVE DATA 
READ RANGE 

Error when reading the saved EEPROM data 
Too many data were requested from EEPROM 

0x0225 COMM SAVE DATA 
WRITE NOT OK 

Error when writing the saved EEPROM data 
Slave reacts with the message "Not OK" 
Possible solution: 
More time required between writing and reading of 
EEPROM data 

0x0226 COMM SAVE DATA 
WRITE NOT CON. 

Error when writing the saved EEPROM data 
No slave-EEPPROM closed on required EEPROM count  

0x0227 COMM SAVE DATA 
WRITE NOT AVLB. 

Error when writing the saved EEPROM data 
Function is not supported by slave 

0x0228 COMM SAVE DATA 
WRITE RANGE 

Error when writing the saved EEPROM data 
Too many data are to be written to the EEPROM 

0x0229 COMM SAVE DATA 
EEPROM NOT DEF. 

Error when reading or writing the saved EEPROM data 
EEPROM not defined – must be defined 

0x022A COMM SAVE DATA 
PTR. NOT SET 

Error when reading or writing the saved EEPROM data 
Data pointer not set 

0x022B COMM SAVE DATA 
BUF. TOO LARGE 

Error when reading or writing the saved EEPROM data 
Data buffer too large for communications buffer 
Solution: 
Enlarge the data buffer or reduce the data volume that is to 
be saved to EEPROM 

0x022C COMM SAVE DATA 
NO DATA 

Error when reading or writing the saved EEPROM data 
Data size not set, no data can be saved 

0x022D COMM SAVE DATA 
EEPROM NOT FND. 

Error when reading or writing the saved EEPROM data 
No EEPROM found – error code of the old copy function 
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10.4 Sensor error 

 

Error code Display Description 

0x0300 SENS CMD BUF FULL Processing error 
Command list for a sensor is full 

0x0301 SENS UNKNOWN 
DATA TYPE 

Processing error 
Unknown data type loaded with command – data cannot be 
copied 

0x0302 SENS DIVISION BY ZERO Processing error 
Data are preset so that division by zero does not occur 

0x0303 SENS UNKNOWN 
COMMAND 

Processing error 
Unknown command type was used with command 

0x0304 SENS CMD WRONG TYPE Processing error 
Type not supported by command list 

0x0305 SENS CAL STATUS ZERO IR1 Zero calibration for IR channel 1 could not be performed 
(curr. not used) 

0x0306 SENS CAL STATUS SPAN IR1 Span calibration for IR channel 1 could not be performed 
(curr. not used) 

0x0307 SENS CAL STATUS ZERO IR2 Zero calibration for IR channel 2 could not be performed 
(curr. not used) 

0x0308 SENS CAL STATUS SPAN IR2 Span calibration for IR channel 2 could not be performed 
(curr. not used) 

0x0309 SENS CAL STATUS ZERO EC1 Zero calibration for EC channel 2 could not be performed 
(curr. not used) 

0x030A SENS CAL STATUS SPAN EC1 Span calibration for EC channel 1 could not be performed 
(curr. not used) 

0x030B SENS CAL STATUS ZERO EC2 Zero calibration for EC channel 2 could not be performed 
(curr. not used) 

0x030C SENS CAL STATUS SPAN EC2 Span calibration for EC channel 2 could not be performed 
(curr. not used) 

0x030D SENS EC PRESSURE AIR Min. pump pressure not achieved 
Pump must be checked 

0x030E SENS EC PRESSURE GAS Min. pump pressure not achieved 
Pump must be checked 

0x030F SENS EC3 PRESSURE AIR Min. pump pressure not achieved 
Pump must be checked 

0x0310 SENS EC3 PRESSURE GAS Min. pump pressure not achieved 
Pump must be checked 

0x0311 SENS EC4 PRESSURE AIR Min. pump pressure not achieved 
Pump must be checked 

0x0312 SENS EC4 PRESSURE GAS Min. pump pressure not achieved 
Pump must be checked 

0x0313 SENS CALC. VALUE 
NOT DEFINED 

Processing error 
Method not defined in successor class 

0x0314 SENS FATAL CHNL. 
ERR NOT DEF. 

Processing error 
Method not defined in successor class 

0x0315 SENS ABORT MEAS. 
NOT DEF. 

Processing error 
Method not defined in successor class 

0x0316 SENS FACTORY 
CALIB. NOT DEF. 

Processing error 
Method not defined in successor class 
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Error code Display Description 

 

0x0317 SENS IR CALIB. NOT READ Processing error 
Sensor calibration was not read before resetting to factory 
calibration settings 

0x0318 SENS IR PRESS. 
PROCESS GAS 

Error for continuous devices 
Minimum pressure not achieved in the process gas flow 
Pressure is measured by absolute pressure sensor IR 
electronic 

0x0319 SENS IR PRESS. CALIB GAS Error for continuous devices 
Minimum pressure not achieved in the calibrating gas flow 
Pressure is measured by absolute pressure sensor IR 
electronic 

0x031A SENS SET FACT. 
CALIB NOT DEF. 

Processing error 
Method not defined in successor class 

0x031B SENS TYPE NOT DEFINED Calibration error 
Sensor type not defined 

 
 

Fatal sensor error 

 

Error code Display Description 

0x0380 SENS GLOB ERROR Error is returned by a sensor 

0x0381 SENS GLOB ERROR IO Global error occurred in IO board 

0x0382 SENS GLOB ERROR IR Global error occurred in IR board 

0x0383 SENS GLOB ERROR EC Global error occurred in EC board 

0x0384 SENS CHNL. ERROR IR1 Fatal channel error occurred in IR channel 1 

0x0385 SENS CHNL. ERROR IR2 Fatal channel error occurred in IR channel 2 

0x0386 SENS CHNL. ERROR EC1 Fatal channel error occurred in EC channel 1 

0x0387 SENS CHNL. ERROR EC2 Fatal channel error occurred in EC channel 2 

0x0388 SENS GLOB ERROR EC3 Global error occurred in EC3 board 

0x0389 SENS GLOB ERROR EC4 Global error occurred in EC4 board 

0x038A SENS ANLG. OUTPUT 
NOT VALID 

Processing error 
Analogue output too large 

0x038B SENS EC CALIB PTR NOT SET Processing error 
Span calibration for EC sensor aborted due to missing 
pointer 

0x038C SENS EC CALIB 
ABORT ZERO 

Zero calibration for EC sensor aborted 

0x038D SENS EC CALIB 
ABORT SPAN 

Span calibration for EC sensor aborted 

0x038E SENS EC CALIB 
ABORT MIXER 

Calibration aborted for EC-µPulse sensor  

0x038F SENS EC CALIB 
ABORT NO DEF. 

Calibration for EC sensor aborted 

0x0390 SENS NO SLAVE 
FOUND 

No slave found when booting up the device. 
Check the bus connections in the device and the slave 
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Error code Display Description 

firmware version 

0x0391 SENS IR BUFFER 
OVERFLOW 

Internal buffer overflow – calibration data do not conform 
to the definition. 
Device must be factory calibrated again  

0x0392 SENS IR OLD VERS. 
CALIBRATION 

Old version IR slave calibration – device must be factory 
calibrated again 

0x0393 SENS EC OLD VERS. 
CALIBRATION 

Old version EC slave calibration – device must be factory 
calibrated again 

0x0394 SENS IR WARMUP 
OVERRUN 

Warm-up of the IB board failed 

0x0395 SENS IR CHNL. 1 
ADC0 ERR 

Measuring signal ADC0 from IR sensor channel 1 too high 

0x0396 SENS IR CHNL. 1 
ADC1 ERR 

Measuring signal ADC1 from IR sensor channel 1 too high 

0x0397 SENS IR CHNL. 2 
ADC0 ERROR 

Measuring signal ADC0 from IR sensor channel 2 too high 

0x0398 SENS IR CHNL. 2 
ADC1 ERROR 

Measuring signal ADC1 from IR sensor channel 2 too high 

0x0399 SENS IR TEMP 
ADC ERROR 

Measuring signal ADC from temperature sensor too high 

0x039A SENS IR CHNL. 1 
REFERENCE ERROR 

Reference signal channel 1 (IR sensor) unstable 

0x039B SENS IR CHNL. 2 
REFERENCE ERROR 

Reference signal channel 2 (IR sensor) unstable 

0x039C SENS IR CHNL. 1 
REFERENCE LOW 

Reference signal underflow channel  1 (IR sensor) 

0x039D SENS IR CHNL. 2 
REFERENCE LOW 

Reference signal underflow channel 2 (IR sensor) 

0x039E SENS IR TEMP 
BROKEN 

Temperature sensor error occurred 

 
 

10.5 Error from command and task request list 

 

Error code Display Description 

0x0400 REQUEST LIST 
TASK NOT DEF. 

Processing error 
Task for request list not defined 
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Fatal error from command and task request list 

 

Error code Display Description 

0x0480 CLIST OVERFLOW Processing error 
Overflow when adding a command 

0x0481 REQUEST LIST OVERFLOW Processing error 
Overflow when adding a task to the request list 

0x0482 RESET CALIB. 
LIST OVERFLOW 

Processing error 
An undefined sensor was requested for resetting to factory 
calibration 

0x0483 DYN STR. 
LIST OVERFLOW 

Processing error 
Overflow when creating the dynamic signal list 

 
 

10.6 Menu error 

 

Error code Display Description 

0x0500 MENU OBJECT OVERFLOW Processing error 
Too many objects loaded in the menu 

0x0501 MENU VALUE 
NULL POINTER 

Processing error 
CMenuValue class object initialisation failed due to NULL 
pointer 

0x0502 MENU TYPE UNKNOWN Processing error 
Data type is not defined in the menu 

0x0503 MENU PARSE NUM 
WRONG ORDER 

Error occurred after entry of a number, probably too many 
digits or a minus sign after the number 

0x0504 MENU PARSE 
NUM TOO MANY DOTS 

Error occurred after entry of a number. The number was 
entered with two or more points 

0x0505 MENU PARSE 
NUM CONVERSION 

Error occurred after entry of a number. The entered 
number could not be converted 

0x0506 MENU ADD SAVE TASK Processing error 
Adding a task failed, an altered value was not saved 

0x0507 MENU ADD SEND 
COMM COMMAND 

Processing error 
Adding a task failed, an altered value was not sent to end 
slave 

0x0508 MENU ADD WAIT TASK Processing error 
Adding a task failed, a display task is not executed, restart 
system 

0x0509 MENU MAX 
INFO ELEMENTS 

Processing error 
Too many info elements were added to the menu 

0x050A MENU ADD 
SEND COMMAND 

Processing error 
Adding a task failed, an altered value was not sent to end 
slave 
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10.7 Memory errors 

 

Error code Display Description 

0x0600 STORE INIT Error when storing data 

0x0601 STORE OPEN FILE 
FOR READING 

WIN32 error 
Data opening for reading failed 

0x0602 STORE OPEN FILE 
FOR WRITING 

WIN32 error 
Data opening for writing failed 

0x0603 STORE ALLOCATE MEMORY WIN32 error 
Memory allocation error 

0x0604 STORE BUFFER NOT EMPTY Data buffer not empty 

0x0605 STORE BUFFER TOO SMALL Data buffer too small 

0x0606 STORE PTR. 
SAVE PARAMETERS 

Data pointer not set 

0x0607 STORE TYPE NOT DEFINED Memory type not defined 

0x0608 STORE NO STORED DATA Date storage failed 

 
 

10.8 SD card errors 

 

Error code Display Description 

0x0700 SDCARD POWER ON CMD0 Power on command failed 

0x0701 SDCARD INITIALIZE CMD1 Command initialisation failed 

0x0702 SDCARD READ SECT. 
SEND CMD 

Read section of card failed 

0x0703 SDCARD READ SECT. 
START BYTE 

Read section start byte failed 

0x0704 SDCARD WRITE SECT 
SEND CMD 

Write section to card failed 

0x0705 SDCARD WRITE SECT BUSY Time-out occurred when writing to card 

0x0710 SDCARD FILE IO MOUNT File mount error 

0x0720 SDCARD FILE IO OPEN File opening error 

0x0730 SDCARD FILE IO READ File read error 

0x0740 SDCARD FILE IO WRITE File write error 

0x0750 SDCARD FILE IO SEEK File seek error 

0x0760 SDCARD FILE IO UNLINK File delete error 
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10.9 H-Bus error 

 

Error code Display Description 

0x0801 HBUS CRC Error occurred during CRC16 check of the H-Bus 
communication 

0x0802 HBUS UNKNOWN 
COMMAND 

Unknown command found in the H-Bus 

 
 

10.10 Event messages (no error) 

 

Error code Display Description 

0x5000 EVENT BOOTING SYSTEM System booting 

0x5001 EVENT ENTER WARMUP System warm-up phase 

0x5002 EVENT TIME FORWARD Activate summer time 

0x5003 EVENT TIME BACKWARD Activate winter time 

0x5004 EVENT ENTER ERROR Message was saved when entered error state 

0x5005 EVENT CALIB STARTED Message was saved after calibration started (curr. not used) 

0x5006 EVENT CALIB FINISHED Message was saved after calibration finished (curr. not 
used) 
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11 Appendix 3: 
11.1 EC type-examination certificate 
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11.2 certificate of non-objection 
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