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WARNING! All servicing of the equipment is to be performed by Qualified 
Service Personnel only. 

 No user/operator adjustments inside the equipment are necessary 
or recommended by the manufacturer. 

© 2003 ABB Bomem Inc. All Rights Reserved. No information contained in this 
document may be reproduced in any form, in full or in part, without prior written 
permission from ABB. 

This document contains product specifications and performance statements that may be 
in conflict with other ABB published literature, such as product flyers and product 
catalogs. All specifications, product characteristics, and performance statements included 
in this document are given as suggestive specifications only. In case of conflict between 
product characteristics given in this document and specifications given in the official 
ABB product catalogs, the latter take precedence. 

ABB reserves the right to make changes to the specifications of all equipment and 
software, and to the contents of this document, without obligation to notify any person or 
organization of such changes. Every effort has been made to insure that the information 
contained in this document is current and accurate. However, no guarantee is given or 
implied that the document is error-free or that the information is accurate. 

ABB provides product support services throughout the world. To receive product 
support, either in or out of warranty, contact the ABB  Inc. office that serves your 
geographical area, or the office shown below: 

ABB Inc. 
Analytical and Advanced Solutions 
585, boul. Charest Est, suite 300 
Québec, QC G1K 9H4 
CANADA 

Phone.: 418-877-2944 
North America:  800-858-3847 
France:  0810 020 000 
Fax: 418- 877-2834 
E-mail: bomem_service@ca.abb.com 

  

Important: Please be prepared to provide the serial numbers of all units. 

You can also visit  ABB’s web site at www.abb.com/analytical  

 

Copyright 

Disclaimer 

Customer support 
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ABOUT THIS MANUAL 
This manual is written to provide experienced analytical technicians with 
the requirements necessary for safe installation and maintenance of the FTPA2000-400 
Series Process FT-IR Spectrometers. 

A basic understanding of safety concepts applied to hazardous locations such as 
pressurization, flame proofed and intrinsically safe design is required for the audience of 
this manual. 

For information on: Refer to chapter(s): 

Description of the FTPA2000-400 Series 
Process FT-IR Spectrometers and of 
the pressurization system 

1. Introduction 

Overriding the purge protection system 
Sample/Optics compartment temperature 
control 
Other precautions 

2. Safe use of the Analyzer 

Conditions for safe installation and use of 
the Automatic Purge Unit 

3. Safe use of the Automatic Purge 
Unit 

Dialog box names are shown in italics. 

				    This symbol refers you to another manual or document. 

Note: Supplemental information to help the reader. 

Important: Information that is important, but that does not concern the safe use of the 
equipment. 

This symbol shows that Caution is required. Follow the instructions 
carefully to avoid damage to the equipment. 

WARNING! Failure to comply with warnings can result in serious injury or loss 
of life. 

 

Audience 
and purpose 

Conventions used 
in ABB  manuals 
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INTRODUCTION 
WARNING! Be sure to obey all warning labels on and inside the analyzer. 

The FTPA2000-400 Series Process FT-IR Spectrometer has three separate compartments 
and has an external Analyzer Purge Unit (APU) as shown in Figure 1-1 below. 
The compartments are: 

• the Electronic Enclosure (EE) 

• the Data Processor (DP) compartment, containing: 

the FT-IR spectrometer 

the data processor (a computer running Windows® 2000) 

the power supplies 

• the Sample/Optics compartment, containing: 

the sample cell and optics 

the fluid switching kit 

 

 

Figure 1-1. FTPA2000-400 Series Process FT-IR Spectrometers with Automatic 
Purge Unit (APU) 

1.1 The FTPA2000-400 
Series Process FT-
IR Spectrometer 

Data Processor (DP)
compartment

Automatic Purge \Unit
(APU)

Electronic Enclosure 
(EE) 

Sample/Optics 
compartment 

Spectrometer 
(SPEC) compartment 
(indide DP)
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The Electronic Enclosure (EE), the Data Processor (DP) compartment, and 
the spectrometer compartment (SPEC) are purged to protect against potentially explosive 
atmospheres (see Table 1-1). The SPEC compartment is purged at a higher pressure than 
the DP compartment in which it is located.   The Sample/Optics compartment is not 
purged. 

Compartment Purge gas 

Electronic Enclosure and Data Processor Instrument air (clean, oil free, dry air, – 20°C 
dew point) 

Spectrometer cabinet FT-IR air (clean, oil free , dry N2 or air, – 40°C 
dew point) 

Table 1-1. Purge gas 

Pressurization is monitored by three differential pressure switches in the EE 
(see Figure 1-2 below). 

 
Figure 1-2. Purge pressure switches (inside the EE) 

The Anlayzer is equiped with a X-purge pressurization system, designed for a potentially 
explosive environment. In case of a loss of purge pressure in any of the Electronic 
Enclosure, the Data Processor compartment, or the spectrometer compartment, the APU 
cuts the power to the FTPA200-400 Series Process FT-IR Spectrometers. 

Note: To open the purged compartments for maintenance purposes while the analyzer 
continues operation, refer to Section 2.1 on page 9. 

The pressurization system has a purge failure, fast purge and normal purge mode. At 
startup of the analyzer, the APU switches the Electronic Enclosure, the Data Processor 
compartment, and the spectrometer compartment into the fast purge mode. After a delay 
of minumal 7 minutes, which is sufficient to change the volume of air inside the analyzer 
7 times, the APU switches into the normal purge mode.  

The Analyzer Purge Unit serves as the customer connection point for power in to the  
FTPA2000-400 Series Process FT-IR Spectrometers and provides 11 signal isolation 
relays that can be used for isolation of signals in purge failure condition. Figure 1-3 on 

1.2 Pressurization 

1.3 X-purge 
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page 4 shows the wiring details. Figure 1-4 on page 5 and Figure 1-5 on page 6 show the 
functional flow chart of the Automatic Purge Unit. 
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Figure 1-3. EE and APU wiring diagram showing customer connection points (example) 

Customer 
connection 
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Start Up

Switch
Fast Purge Valve

ON

Pressure in
SPEC, DP, EE

sufficient ?

YES

NO

Flow through EE
and DP cabinet

sufficient ?
YES

NO

Start
Fast Purge Timer

Flow through EE
and DP cabinet

sufficient ?

YES

NO

Pressure in
SPEC, DP, EE

sufficient ?

YES

NO

Fast Purge Timer
reached 7 minutes ?

YES

NO

Switch Fast Purge Valve
OFF

Switch Power to
Analyzer

ON

Switch
Fast Purge Valve

OFF

 
Figure 1-4. APU Start up sequence 



S e c t i o n  1 . 3  X - p u r g e   

6 FTPA2000-400 Series Process FT-IR Spectrometers Manual For Safe Use 

N o rm al O p eratio n

S w itch po w er to
A na lyzer

O FF

P ressure in
S PE C , D P , E E

su ffic ient ? Y E S

N O

 
Figure 1-5. APU normal operation 
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The Analyzer is marked in accordance with the EN50014 standards. The marking code is 
as followed: 

EEx p d [ib] ib II B + H2 T4 
  

 

 

 

 

 

 

 

 

 

 

For more details and the correct interpretation of the marking please refer to the 
following European standards: 

 EN50014  or IEC79-0  General Rules  

 EN50016 or IEC79-2  Pressurized apparatus 

 EN50018 or IEC79-1  Flameproof Enclosures 

 EN50020 or IEC79-11 Intrinsic safety  

  

  

 

 

1.4 Marking 

Temperature Class
T4 (<135˚C) 

Gas Group 

Used in Surface Industry Type of Protection  

European 
Standard  
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SAFE USE OF THE ANALYZER 
 

WARNING! Only authorized personnel are permitted to use the purge override 
mechanisms. 

 During the period of overriding, the appropriate work permits and 
the plant authorizations are required. Ambient monitoring tools 
should be used to insure detection of hazardous conditions during 
the override period. 

As stated in Section 1.3 on page 3, in case of a loss of pressure in any of the Electronic 
Enclosure, the Data Processor compartment, or the spectrometer, the APU cuts the power 
to the FTPA2000-400 Series Process FT-IR Spectrometers. 

For maintenance purposes, however, it may be necessary to open the Electronic 
Enclosure (EE), Data Processor (DP) compartment or Spectrometer (SPEC) compartment 
while the FTPA2000-400 Series Process FT-IR Spectrometers is maintained in operation. 
For this purpose, the analyzer has a system override mechanisms: 

• The Purge Override button on the EE 

• The Purge Override plug (inside the EE) 

To override the purge protection system in order to open the analyzer while the analyzer 
continues operation, use the following procedure: 

1. Press and hold the Purge Override button on the EE (the button accessible from the 
outside of the EE on the right hand side) 

2. Open the EE door. 

3. Unplug the Purge Override plug (inside the EE) from its normal position and plug it 
into its override position (see Figure 2-1 below). 

 
Figure 2-1. Purge Override Plug 

2.1 Overriding 
the purge 
protection system 

2.1.1 Opening the 
Analyzer 

Purge Override 
Plug in normal 
position 

Override position 
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4. Release the Purge Override button on the EE. 

In case access to the Data Processor compartment or to the Spectrometer compartment is 
required the doors can now be opened. 

To reactivate the purge protection system, use the following procedure: 

1. Close SPEC and DP doors. 

2. Press and hold the Purge Override button on the EE. 

3. Unplug the Purge Override plug (inside the EE) from its override position and plug it 
into its normal position (see Figure 2-1 on page 9). 

4. Close the EE door and wait a minimum of 30 seconds so that the pressure in the 
enclosures can be built up. 

5. Release the Purge Override button on the EE. 

 

 

Important: Proper operation of the following safety features is essential to the safe 
operation of the FTPA2000-400 Series Process FT-IR Spectrometer. 

 

WARNING! Only authorized personnel trained by ABB are permitted to carry out 
the installation, replacement, or modification of safety relevant 
parts.  

 Proper operation of the following safety features is essential to the 
safe operation of the FTPA2000-400 Series Process FT-IR 
Spectrometer and needs to be verified on a routine base. 

 

An Air Bath heater is used in the Sample/Optics compartment to insure proper 
temperature control of the sample and sampling cell. The Air Bath heater is protected 
against excessive surface temperature by temperature sensors located at the inside of 
the heater outlet. These sensors are connected to two temperature switches (relays) in 
the EE: the Over Temperature Limit (OTL) switch and the Over Temperature Shutoff 
(OTS) switch. 

If the temperature is high enough to trigger the OTL switch, the power to the Air Bath 
heater is switched off and the yellow OTL LED lights (see Figure 2-2 on page 11). 
The OTL switch resets automatically when the temperature in the Air Bath heater has 
decreased to a lower limit. 

If the OTL switch fails to trigger and the temperature continues to increase, the OTS 
switch will switch off the power to the Air Bath heater before the surface temperature of 

2.2 Sample/Optics 
compartment 
temperature control 
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the heater exceeds the allowed limit for the hazardous area (T4 rating). The red OTS LED 
will light to indicate this condition. The OTS switch must be reset manually using 
the RESET button (see Figure 2-2 below). 

In addition to the two temperature switches there is a pressure switch that switches off 
the Air Bath heater if there is not enough airflow through it. The yellow PRES SW LED 
will light to indicate this condition (see Figure 2-2 below). The pressure switch resets 
automatically when the pressure in the Air Bath heater has been restored. 

 
Figure 2-2. Temperature and pressure indicator LEDs 

Solenoid Valves are mounted in the inside of the Electronic Enclosure (EE). Those 
solenoid valves are used for operating pneumatic activated valves inside the analyzer 
sample compartment or externally to the analyzer for e.g. auto collect function or stream 
selection at secondary sample systems.  In case of an improper operating valve sample 
may enter the air activation line and reach the solenoid valve. A leakage of the Solenoid 
valve may result in sample entering the Electronic Enclosure.   

WARNING!  Proper maintenance of the pneumatic operated valves is essential to 
the safe operation of the FTPA2000-400 Series Process FT-IR 
Spectrometer and needs to be verified on a routine base.  

 

Barrier Windows are used to separate the spectrometer compartment from the sample 
compartment. They are hold in place by window holders. In case of a broken or leaking 

2.3 Solenoid Valves 

2.4 Barrier Windows 

Over Temperature 
Limit (Yellow) 

Pressure switch 
(Yellow) 

Over Temperature 
Shutoff (Red) 

OTS reset button 
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barrier window sample may enter the spectrometer cabinet if a sample Cell window is 
broken or if sample is leaking into the optical conduits. 

WARNING! The barrier windows have an essential safety function in a case of a 
broken or leaking sample cell window since they prevent sample 
from entering the spectrometer compartment.  

 The barrier windows and o-rings holding the barrier windows in 
place need to be checked for damage and the air tightness needs to 
be verified on a routine base.   

 

 

The LCD screen is a sensitive device. Be sure to observe the following precautions  

WARNING! Cleaning the LCD screen can create electrostatic discharge. To 
prevent this, clean the screen with a dry cloth only. 

  The screen must be protected against mechanical shocks above 
2 Joules. 

 

 

2.5 LCD Screen  
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SAFE USE OF THE AUTOMATIC PURGE UNIT 
WARNING! Only authorized personnel trained by ABB are permitted to carry out 

the installation, replacement, or modification of safety relevant 
parts. 

 

WARNING! Make sure the following conditions are respected. 

The APU must be protected against mechanical shocks above 2 Joules. 

The APU must not be used above a pressure of 1.14 times the atmospheric pressure. 

Certified flameproof cable entries or threaded metal conduits may be connected to 
the APU enclosure. These accessories must be screwed in with at least 5 threads engaged 
on a length of engaged threads of at least 8 mm. Unused threaded holes must be plugged 
with certified threaded plugs only. 

Refer to Figure 1-3 on page 4 for wiring details. 

3.1 Mechanical 
protection 

3.2 Atmospheric 
conditions 

3.3 Installation 
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CERTIFICATIONS 
 

 

4.1 Certificate of 
Conformity  
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4.2 Variation  
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4.3 EC Type 
Examination 
Certification   
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