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Preliminary Remarks 

  
Content of the 
Supplementary 
Operator’s Manual 

This operator’s manual for the Advance Optima AO2000 Series Gas Analyzers 
with Uras26, Magnos206, Caldos25, Caldos27 in Category 3G for measurement 
of flammable gases (“safety concept”) and non-flammable gases is a supplement 
to the operator’s manual for the Advance Optima AO2000 Series Continuous Gas 
Analyzers. 

It should always be used in conjunction with the primary operator’s manual and 
contains all additional information necessary for the safe installation, start-up and 
operation of the gas analyzers in compliance with applicable regulations. 

Note the information on the “Analyzer Data Sheet” shipped with every gas 
analyzer. 

 
The Advance Optima AO2000 Series Gas Analyzer with Limas11 in Category 3G 
is described in the supplementary operator’s manual with the document number 
42/24-14 EN Rev. 2. 

  

This Operator’s Manual is protected by copyright. The translation, duplication and distribution in any form, 
even in a revised edition or in extracts, in particular as a reprint, by photomechanical or electronic repro-
duction or in the form of storage in data processing systems or data networks are prohibited without the 
consent of the copyright holder and will be prosecuted under civil and criminal law. 
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Description 

  
“Safety Concept”  
Gas Analyzers 

The “Safety Concept” gas analyzers include the analyzer modules 
• Uras26 in the version with safety cell and purged sample cell windows, 
• Caldos25, Caldos27, Magnos206 in the versions with direct connection of the 

sample chamber and purged thermostat chamber, 
each installed in the 19-inch rack-mount housing (Model AO2020) or wall-mount 
housing (Model AO2040). 

Monitoring of the purge gas flow rate is a feature of the “Safety Concept”. It is 
fully integrated into the gas analyzer, together with the controls and signal 
processing. 

  
Intended Use These gas analyzers are suited and intended for measurement of gas concentra-

tions in  
• non-flammable gases and vapors, 
• flammable gases and vapors belonging to Group IIC and Temperature Class T4 

that form explosive atmospheres rarely and then only briefly (Zone 2). 

The temperature class of the gas analyzer is T4. 

The measurement function of the gas analyzer has not been tested to be suited 
for interaction with other devices in explosion hazard areas. 

Note: A non-flammable gas is a gas mixture the flammable content of which is 
always – even in the event of a fault – below the lower explosive limit (LEL). 

  
Construction The gas analyzer consists of: 

• the central unit (housing with display and controls, power supply and electronics 
module) and 

• the analyzer module.  

The analyzer module is installed either in the housing containing the central unit or 
in a separate housing. 

Construction complies with the specifications contained in Directive 94/9/EG 
(ATEX Directive). The analyzers also comply with EN 60079-15 and EN 60079-2. 

  
In compliance with Directive 94/9/EG  II 3G Identification 

In compliance with EN 60079-15 Ex nA py II T4 

  
Type Examination 
Certificate 

BVS 07 ATEX E 013 X 
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Internal and External Explosion Protection 

  
No Release of 
Flammable Sample 
Gas 

The following measures reliably prevent the release of flammable sample gas from 
the sample gas path (containment system) into the analyzer housing: 

• The sample gas paths in the analyzer modules are designed to be gas-tight, 
constructed of metal tubing and tested to be free of leaks. 

• The sample cell in the analyzer module Uras26 (except for the windows and the 
seals) is designed to be fail-safe. Interconnecting tubing and the sample cell are 
metal and welded together, with no additional fittings prior to leaving the 
analyzer housing. 

• A curtain of inert gas encloses all non-fail-safe portions of the sample gas path, 
e.g. windows and seals. The design utilizes pressurized enclosure type “py”. 
When operated in accordance with the “Technical Data” (see page 5), the purge 
gas pressure lies at least 0.5 hPa above the sample gas pressure. In this way, 
the sample gas path fulfills the basic requirements for “no release” as specified 
in IEC 60079-2, Section 11.1. 

• At suitable time intervals, the sample gas pressure and functionality of the 
simplified pressurized enclosure are tested. 

• At suitable time intervals, the sample gas path and purge gas path are tested for 
leaks. 

 Note: In this operator’s manual, “purge gas” is used in terms of “ignition 
suppression gas” according to EN 60079-2. 

  
No Electrical Ignition 
Sources in the 
Analyzer Housing 

The electrical components inside the analyzer housing are non-sparking assem-
blies and components or “sealed devices” as per EN 60079-15, so that no 
electrical ignition sources are present in the analyzer housing during normal 
operation. 

If sample gas is released in spite of the measures described above and a danger-
ous explosive atmosphere forms briefly inside the analyzer housing, explosion 
protection is nevertheless assured. 

  
No Ignition Source in 
the Sample Gas Path 

There are no ignition sources in the sample gas path during normal operation. 

  
External Explosion 
Protection 

Only non-hot assemblies and components are located inside the analyzer 
housing. 

  



 

42/24-14 EN Rev. 3 AO2000 Series Gas Analyzers in Category 3G Operator’s Manual 5 

Technical Data 

  
Power supply • Analyzer housing with central unit and analyzer module: 

100 to 240 V AC (– 15 %, + 10 %), 2.2 to 0.7 A, 47 to 63 Hz

• Analyzer housing with 2 analyzer modules:  
24 V DC, max. 80 W per module,  
Operating low voltage with secure isolation “PELV” 

Signal inputs and 
outputs 

Operating low voltage with secure isolation “PELV” 

System bus, 
computer interfaces 

Operating low voltage with secure isolation “PELV” 

Electrical Data 

Refer to Data Sheet “Advance Optima AO2000 Series” for additional electrical 
data. 

  
Analyzer Housing Degree of protection IP54 as per EN 60529 

  
 Ambient temperature during operation with analyzer 

module installed in the analyzer housing 
 without electronics module with electronics module 
Uras26 +5 to +45°C +5 to +40 °C 
Caldos25 +5 to +45 °C +5 to +45 °C 
Caldos27 +5 to +50 °C +5 to +45 °C 

Ambient Temperature 

Magnos206 +5 to +50 °C +5 to +45 °C 

  
• Flammable and non-flammable gases and vapors 
• under atmospheric conditions (pabs ≤ 1.1 bar, oxygen 

content ≤ 21 Vol.-%), 
• Sample gas Temperature Class T4, 
• not potentially explosive under normal conditions, 
• if potentially explosive in the event of a fault, then only 

seldom and briefly (in accordance with Zone 2). 

• Mixtures of flammable gases and vapors and oxygen 
that are not explosive under normal conditions or in the 
event of a fault. As a rule, these can be achieved if the 
oxygen content is reliably limited to max. 2 Vol.% or the 
flammable component is reliably limited to max. 
50 % LEL. 

Sample Gas Path 
(Containment System) 

Sample gas 

• Flammable gases and vapors that are explosive under 
the conditions encountered during analysis, even when 
oxygen is excluded, may be present in the mixture to be 
analyzed only in concentrations that are considered 
non-critical according to safety regulations. 

 
Continued on next page 
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Technical Data, continued 

  
Flow rate max. 40 l/h 

Pressure at sample gas inlet: max. 3 hPa positive pressure 
at sample gas outlet: atmospheric 

Sample Gas Path 
(Containment System) 

Sample gas supply 
cutoff 

by the operator 
• When shutting down the gas analyzer 
• In the event of an alarm (failure of the pressurized 

enclosure) in accordance with section “Additional 
special conditions during operation with a flammable 
sample gas”, see page 7 

  
Identification of 
gas connections 

Purge gas inlet: “Analyzer Purge In” 
Purge gas outlet: “Analyzer Purge Out” 

Purge gas Inert gas (N2) 

Flow rate during operation: 15 to 20 l/h 
during initial purge: 15 to 40 l/h 

manually controlled; initial purge duration: 

Uras26: 1.6 minutes at min. 15 l/h 

Caldos25, Caldos27 
and Magnos206: 

18 minutes at min. 15 l/h or  
6.8 minutes at min. 40 l/h 

Initial purge 

An initial purge is not necessary if it has been verified that 
no flammable sample gas is present in the sample gas 
path or in the purge gas path. 

Operation A capillary located in the purge gas path monitors that the 
required positive pressure of the purge curtain is ≥ 0.5 hPa 
above that of the sample gas at the above-specified purge 
gas flow rates. 

Inert Gas Curtain/ 
Purge Gas/ 
Pressurized 
Enclosure 

Monitoring • The above-specified purge gas flow rates are monitored 
in the gas analyzer. 

• Alarm signal at digital output in accordance with data 
listed in the “Analyzer Data Sheet”. 

• Alarm signal in the event that the 
• Flow rate drops below a minimum value of 15 l/h 

(corresponds to approx. 7 hPa) 

• Flow rate exceeds a maximum value of 40 l/h 
(corresponds to approx. 50 hPa) 
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Special Conditions During Operation 

  
Special Conditions • All cables must enter via the specified cable fittings and be sealed by tightening 

the nuts in accordance with IP 54. Unused cable fittings must be closed off with 
plugs. 

• If the gas analyzer is installed in a location subject to explosion hazard, 
• the external “Power supply 24 V DC” and “System bus” connectors on the 

analyzer module, which are accessible without opening the housing, may not 
be plugged in or unplugged while the power is on. 

• the analyzer housing may not be opened while the power is on. 

  
Additional Special 
Conditions During 
Operation With a 
Flammable Sample 
Gas 

• The sample gas pressure inside the gas analyzer must correspond to atmos-
pheric values under all operating and fault conditions (positive pressure ≤ 3 hPa).

• If the pressurized enclosure (supply of inert gas to the purge curtain) fails and an 
alarm is triggered, the fault must be corrected quickly. The gas analyzer can 
remain in operation. If the fault cannot be eliminated quickly, supply of the 
sample gas must be cut off. 

• When the gas analyzer is not in operation, the sample gas supply must be cut 
off. 

• Tests: 
• At start-up of the analyzer, after failure of the pressurized enclosure and at 

regular time intervals, a test for proper functioning of the pressurized 
enclosure must be conducted by a technically competent person. At this time, 
the conditions stipulated in the section “Technical Data” (see page 5) should 
be checked and established. 

• The alarm output must be checked. 
• The integrity (i.e. absence of leaks) of the sample gas path and purge gas path 

must be checked in regular intervals. 

• If the gas analyzer contains several analyzer modules, the pressurized enclosure 
must be installed as well as monitored and checked separately for each indivi-
dual analyzer module. In the event of a fault, an alarm must be triggered in each 
individual analyzer module.  

  

 
The pressurized enclosure (supply of inert gas to the purge curtain) must be 
provided separately from the housing purge where applicable. 

  

 
The pressurized enclosure function is not required when the gas analyzer is used 
to measure non-flammable gases. 
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Analyzer Modules Caldos25, Caldos27, Magnos206 

  
Purging the 
Thermostat Chamber 

(see Fig. 1) 

The thermostat chamber that encloses the actual analyzer is flushed with purge 
gas at a slight positive pressure. The curtain of inert gas formed in this manner 
encapsulates all portions of the sample gas path. In the event of a leak in the 
sample gas path, the purge gas flows into the analyzer and, in this way, prevents 
flammable gases from emerging from the analyzer module. 

The purge gas is introduced into the thermostat chamber at a flow rate of 15 to 
20 l/h and a positive pressure of pe ≤ 50 hPa. As a result of the capillary, a positive 
pressure of pe = 7 to 20 hPa is established. The purge gas flow rate is measured 
by a flow sensor located downstream from the capillary in the sample gas path. 
The outlet of the flow sensor is open to atmospheric pressure. 

The signal from the flow sensor is monitored and evaluated by a function block 
application (see section “Monitoring the purge gas flow rate”, page 12). 

  
Fig. 1 

Purge Curtain in 
Caldos25, Caldos27, 
Magnos206 

Flow
p1p2

34 211314

Analyzer

Sample gas Purge gas  

  
 3 Purge gas inlet thermostat chamber “Analyzer Purge In” 

4 Purge gas outlet thermostat chamber, connected at the factory to the 
13 Purge gas inlet flow rate monitor 
14 Purge gas outlet flow rate monitor “Analyzer Purge Out” 

 1 Sample gas inlet 
2 Sample gas outlet 

 
Continued on next page 
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Analyzer Modules Caldos25, Caldos27, Magnos206, continued 

  
Fig. 2 

Gas Connections 
Caldos25, Caldos27 

12

3 4

7891012 11

1413

Analyzer
Purge In

Analyzer
Purge Out

 

  
Fig. 3 

Gas Connections 
Magnos206 

1 2

3 4

13 14

12 11 10 9 8 7

Analyzer
Purge In

Analyzer
Purge Out

 

  
 3 Purge gas inlet thermostat chamber “Analyzer Purge In” 

Install needle valve upstream to adjust purge gas flow rate to 15 to 20 l/h 
4 Purge gas outlet thermostat chamber, connected at the factory to the 
13 Purge gas inlet flow rate monitor 
14 Purge gas outlet flow rate monitor “Analyzer Purge Out” 

 1 Sample gas inlet 
2 Sample gas outlet 

7 Housing purge gas outlet 
8 Housing purge gas inlet 

9 Pressure sensor 
10 Pressure sensor 

11 not used, sealed 
12 not used, sealed 
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Analyzer Module Uras26 

  
Purging the Sample 
Cell Windows 

(see Fig. 4) 

Purge gas at a slight positive pressure flows through the sample cell windows of 
the safety cell. In the event of a leak in the sample gas path, e.g. cracking of the 
sample cell window, the purge gas flows into the sample cell and, in this way, 
prevents flammable gases from emerging from the analyzer module. 

The purge gas is introduced to the purge curtain at a flow rate of 15 to 20 l/h and a 
slight positive pressure of pe ≤ 50 hPa. As a result of the capillary, a positive 
pressure of pe = 7 to 20 hPa is established. The purge gas flow rate is measured 
by a flow sensor located downstream from the capillary in the sample gas path. 
The outlet of the flow sensor is open to atmospheric pressure. 

The signal from the flow sensor is monitored and evaluated by a function block 
application (see section “Monitoring the purge gas flow rate”, page 12). 

  
Fig. 4 

Purge Curtain in 
Uras26 

 

  
 3 Purge gas inlet sample cell windows “Analyzer Purge In” 

6 Purge gas outlet flow rate monitor “Analyzer Purge Out” 

1 Sample gas inlet 
2 Sample gas outlet 

 
Continued on next page 

p1p 2 
Flow

2 16 3

Sample cell 

Sample gas Purge gas
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Analyzer Module Uras26, continued 

  
Fig. 5 

Gas Connections 
Uras26 

 

  
 3 Purge gas inlet sample cell windows “Analyzer Purge In” 

Install needle valve upstream to adjust purge gas flow rate to 15 to 20 l/h 
6 Purge gas outlet flow rate monitor “Analyzer Purge Out” 

 1 Sample gas inlet beam path 1 
2 Sample gas outlet beam path 1 
8 Sample gas inlet beam path 2 
7 Sample gas outlet beam path 2 

4 Housing purge gas inlet 
5 Housing purge gas outlet 

9 Pressure sensor (Option) 
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Monitoring the Purge Gas Flow Rate 

  
Monitoring the  
Purge Gas Flow Rate 

The purge gas flow rate is monitored continuously by a flow sensor. The signal 
from the flow sensor is monitored and evaluated by the function block application 
shown in Fig. 6. This function block application is configured at the factory. 
Separate monitoring and evaluation are provided for each analyzer module. 

  
Output of the  
Status Signal 

In the event of a flow rate fault in the purge gas path, a status signal is generated 
at a digital output (see “Analyzer Data Sheet”). The user must wire this status 
signal so as to trigger an audible or visual alarm. 

  
Fig. 6 

Function Block 
Application for 
Monitoring the  
Purge Gas Flow Rate 

Detector
measured
value

‘Flow’
Unit: l/h

Fan

‘Flow purge gas’

Limit
monitor

‘Flow purge gas 1’
Threshold: > 50 l
Hysteresis: 3 l

Message no.: xxxxx

Message
generator

‘Flow purge gas 1’

Limit
monitor

Message
generator

‘Flow purge gas 2’

Message
input

‘Flow error’
Message no.: xxxxx

Negate

‘Flow error’

Digital
output

‘Flow error’
DOx

‘Flow purge gas 2’
Threshold: < 15 l
Hysteresis: 3 l

Message no.: xxxxx
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Declaration of Conformity (Extract) 

  

 
Continued on next page 
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Declaration of Conformity (Extract), continued 

  

 
Continued on next page 
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Declaration of Conformity (Extract), continued 

  

 
Continued on next page 
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Declaration of Conformity (Extract), continued 

  

 
Continued on next page 
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Declaration of Conformity (Extract), continued 
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Type Examination Certificate 

  

 
 

Continued on next page 
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Type Examination Certificate, continued 

  

 

  



 

ABB has Sales & Customer Support expertise  
in over 100 countries worldwide. 
 
www.abb.com 

 

The Company’s policy is one of continuous product 
improvement and the right is reserved to modify 
the information contained herein without notice.

Printed in the Fed. Rep. of Germany (04.07)
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ABB Automation GmbH 
Analytical Division 
Stierstaedter Strasse 5 
60488 Frankfurt am Main 
Germany 
Phone: +49 69 7930�40 
Fax: +49 69 7930�4566 
E�Mail: analytical�mkt.deapr@de.abb.com 
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