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V For efficient gas composition
analysis

Innovative analysis technology. Customized system design. Sound
knowledge of customer applications. As a leading supplier of process
analyzers and process analysis systems, we offer our global customers
the optimum solutions for their gas analysis.
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& Process Analytics | Continuous Gas Analyzers — Extractive

Processes under control

From flue gas monitoring in waste incineration and power plants to
analysis in the chemical industry or the monitoring of rotary kilns in
cement works — our high-precision, reliable analyzers get the job do

Our comprehensive range of process analytic products meets all your
requirements for complete measuring instrument solutions. Device operation

is menu-driven and designed in accordance with NAMUR guidelines.
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SIPROCESS GA700 - the new standard for flexibility in gas
analytics. Depending on the measuring task, the SIPROCESS
GA700 can be individually adapted to the respective
requirements of the process by fitting selectable modules.

* A simple plug-and-measure operating concept

* Reliable measurement, optimized for numerous appli-
cations with internal correction of cross-interference

* An analyzer consisting of a basic device and one or two
analyzer modules is ready for measurement

* The basic device can be operated in a 19" rack-mounted
enclosure that is three units high or in a wall-mounted
version

* The communication interfaces present in the basic units
can be adapted to the respective process environment or
process control system using optional interface adapters
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The new SIPROCESS GA700 series for
gas analysis lets you accommodate up
to two modules in a single enclosure:
either in a housing for wall mounting
orina 19" rack-mounted enclosure
that is three units high.

SIPROCESS GA700 - OXYMAT 7

* For measurement of oxygen
concentrations

e Measuring range 0-0.5%
(smallest measuring range) or
0-100% (largest measuring range)

e Extremely high measuring accuracy
based on a paramagnetic alternating
pressure principle

» For ambient temperatures up
to 50°C

Overview of wall- and rack-mounted
enclosure options:

e The wall and rack enclosure with
IP65 degree of protection has ATEX
and IEC Ex approval

With its Ex p degree of protection,
the pressurized wall unit can be

operated in combination with an SIPROCESS GA700
approved purging unit in Zone 1  Ex-field device for Zone 1 and
and Zone 2, with combustible Zone 2 applications (only OXYMAT 7)

and occasionally explosive samples
or non-combustible sample gases

e With its Ex eC degree of protection,
the wall unit can be operated in
Zone 2 with sample gases whose
concentration is below the lower
explosive limit (LEL)

* The 19" rack-mounted enclosure
with Ex eC degree of protection can
be operated with a suitable outer

SIPROCESS GA700 - CALOMAT 7

e With thermal conductivity detector
for quantitative determination of
H2 and He in binary or quasi-binary
gas mixtures

* Measuring range 0-0.5%
(smallest measuring range) or

housing in Zone 2 with combustible 0-100% (largest measuring range)
or non-combustible gases
SIPROCESS GA700 - ULTRAMAT 7

 For boiler control measurements in
incineration plants or process gas
measurements in chemical plants

* High measurement accuracy with
complex gas mixtures based on a
dual-beam NDIR method

¢ Integrated option for interfering
gas correction

* Equipped with preventive
maintenance function

Siemens AP 01 - 2022
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& Process Analytics | Continuous Gas Analyzers — Extractive

Process gas analysis — Extractive
Continuously, samples are extracted
from the process line, prepared and
supplied to the analyzer for close and
precise monitoring of the process. This
way, deviations are managed within
seconds.

CALOMAT 6

* Suitable for installation in Ex Zone 1
or Ex Zone 2

* For all areas of gas purity measure-
ment up to use in processes for
controlling production methods

* Approved to Safety Integrity Level 1
(SIL 1)

» For measuring the concentration of
gas components such as Hz, Clz, HCl,
or NHs in binary or quasi-binary
mixtures

CALOMAT 62

* Specifically designed to measure
hydrogen and noble gases in corro-
sive environments, such as chlorine

e Uses the principle of thermal con-
ductivity (TCD) and is designed
specifically for measurements in
corrosive gases, such as chlorine

FIDAMAT 6

e Measures total hydrocarbon concen-
tration in the air or in gas mixtures
with high boiling points

Ideal solution for almost all meas-
urement needs — from emission
control to measurement of hydro-
carbon traces in pure gas analysis to
measurement of high hydrocarbon
concentrations even in the presence
of corrosive gases

OXYMAT 6/61

e Oxygen analyzer for standard
applications

e Can be operated with ambient
air as the reference gas that is
passed to the analyzer unit by
the built-in pump

e Approved to Safety Integrity Level 2
(SIL 2)

OXYMAT 64

¢ Special analyzer for measurement of
trace oxygen in the ppm range

e For air-separation systems or
technical gas production

n Siemens AP 01 - 2022



ULTRAMAT 23

e For standard applications in various

industries

Benchmark for emission monitoring

tasks

Innovative multi-component gas

analyzer with unique combination

of UV and IR in one device

e For measuring UV-active and/or

infrared-sensitive gases by means

of the NDIR, as well as oxygen

through the use of electrochemical

or paramagnetic oxygen measuring

cells

Calibration with ambient air - no

extra calibration gases needed

e Minimal maintenance efforts
guarantee high availability

© Siemens 2022

ULTRAMAT 6

e Can be used from emissions moni-
toring to process control, even with
highly corrosive gases

e Analyzer in 19" rack design or field
housing

¢ Measurement of up to four infrared-
sensitive components in a single unit

* Approved to Safety Integrity Level 2 Ex versions

(SIL 2) * Possible with an additional monitor-
ing unit for CALOMAT, OXYMAT, and
] ULTRAMAT gas analyzers in field

housings
¢ Measurement of non-flammable and
flammable gases

ULTRAMAT/OXYMAT 6
e Combines the features of the
ULTRAMAT 6 and OXYMAT 6 in a

19" analyzer
e Extremely space-saving and compact
design SIPROCESS UV600
e Approved to Safety Integrity Level 2 e Particularly suitable for measure-
(SIL 2) ment of very low concentrations of
NO, NO2, SOz, or H2S

* UV gas analyzer

* Measurement of up to three
components simultaneously

e Simultaneous measurement of NO
and NO: allows determination of the
NOy total concentration without
need for additional devices such as
NO: converters or CLD analyzers

Siemens AP 01 - 2022
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Process gas analysis —

In situ (TDLS)

In situ analytical procedures conduct physical measurements directly in the
process gas line. In contrast to extractive gas analysis, a sample is not taken.
Process data can be generated without contact and in real time.

SL

measurement of gas concentrations even with
in the zero range through patented technology
aser gas analyzer for measurement of flue and 3
s gas concentrations, including in hazardous areas '
ion directly at sensor with built-in local user

ce (LUI) i
ated reference cells facilitate “laser locking” com- &
independent of the process gas concentration, L
ng in extremely stable operation, negligible drift, o ‘ i}
ng maintenance intervals = :
or oxygen measurements in harsh environments
le for use in SIL 1 safety systems according to
508/IEC 61511




In situ analytical procedures feature
physical measurements within the
flow of process gas directly in the
actual process gas line. This means
gases can also be measured under
extreme conditions. Gas measure-
ments with diode lasers are charac-
terized by exceptional selectivity and
flexibility. Neither high process tem-
peratures nor high and varying con-
centrations of particles in the gas
influence the quality of the results.

© Siemens 2022

LDS 6

e Combines the compact, mainte-
nance-friendly design, simple opera-
tion, and network capability of the
six series analyzers with the proven,
exceptional performance of in situ
gas analysis using tunable diode
laser spectrometers (TDLS) and fiber
optics

Precise, reliable measurement of
gases even under extreme conditions,
e.g. up to 600°C or with very high
dust concentrations

e Measurement of NHs, HCI, HF, H20,
CO, or COz in flue gas, e.g. before
and after gas purification

e Applications in cement and paper
plants

Siemens AP 01 - 2022 n



& Process Analytics | Process Gas Chromatographs
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Efficiency meets 8

unsurpassed performance

The application of Siemens’ MAXUM gas chromatographs provides the user with
a number of benefits resulting from our innovative technologies combined with
years of experience in the field of process gas chromatography. The flexibility of
our products enables us to custom engineer the perfect solution for any application.
The powerful and efficient chromatographs solve a wide variety of measuring tasks
in various sectors including the chemicals, petrochemicals, refining, natural gas,
gas processing, and LNG industries.

MAXUM Ed. Il is the result of decades of experience and
technological developments. It sets the standard in the
industry when it comes to flexibility, versatility, and
reliability.

* Measures the chemical composition of gases and @’ ;
vaporized liquids

* Meets the requirements for reliable on-line

measurement in harsh process environments




MAXUM Ed. Il

Our highly adaptable MAXUM Ed. Il
process gas chromatographs are the
perfect match for a wide variety of
process analytics applications, even
with varying user requirements for
each analyzer.

Extremely rugged with specially

designed hardware and software,

simultaneous applications, parallel

chromatography, and reduced

analysis times

Valveless column switching

e Smart Sampling System Interface
(SSSI)

¢ New thermal conductivity detector

for MAXUM airbath/airless GC

© Siemens 2022

MAKLM

e With MAXUM Ed. Il modular ovens,
parallel chromatography simplifies
even the most complex analytical
systems and significantly reduces
measuring times

e The modular design enables fast
maintenance and higher analyzer
availability during measurement and
process optimization

¢ Open network with TCP/IP and
Ethernet for communication with PC
workstations, other chromatographs,
or a process control system

Siemens AP 01 - 2022 n



& Process Analytics | Analytical Application Sets

Analytical application sets
trend toward standardization

The same application is required time and again in different branches

of industry. To minimize effort, we have developed standardized system
solutions for industry-specific applications. These complement the range
of individual system solutions. Ready-to-use systems also help minimize
the technical risk for customers.

Set CEM CERT

* Reliable, continuous emission measurement of the
components CO, NO, NOz, SOz, COz, and Oz ,’t i
* Modular analysis system for cold-extractive measuring tasks -
* Simple operation and calibration by means of an operator
panel integrated in the cabinet door +
* The innovative CEMS is tested and certified in accordance m
with EN 15267 and EN 14181 and is suitable for IED
2010/75/EU applications
* Up to three analyzers possible, based on IR, UV, paramagnetic,
and electrochemical sensors

12
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Set CEM 1

e Efficient emission measuring system
for continuous measurement of CO,
NO, NOz, N20, SOz, CO2, Oz, HCl, HF,
NHs, and H20

e The proven ULTRAMAT 23 and LDS 6
analyzers are at the core of the
system

* Attractive price-performance ratio

¢ High degree of flexibility through
system integration of all
ULTRAMAT 23 module versions

Set GGA

¢ The GGA Set is a complete solution

for monitoring hydrogen-cooled

turbo generators

Easy handling based on two

redundant analyzers

e Cost-efficient solution that is safe
to operate and has low initial
investment costs

¢ High-precision and reliable purity
monitoring of hydrogen with the
CALOMAT 6 analyzer

¢ Measurement of COz and argon as
an inert gas is possible

Set BGA

e The BGA Set is based on the four-

component ULTRAMAT 23 gas

analyzer with selectable equipment

and /O components

Safe monitoring and measurement

of the major biogas components

CHa and COz, and critical associated

components Oz and H2S

» TUV-tested design with high safety
standard

e Modular sample preparation for
interfacing of multiple measuring
points can be configured

e Very rugged and durable industrial
design

Siemens AP 01 - 2022




& Process Analytics | Solution Concepts

o

How key industries benefit from
single-source analyzers

.‘

Siemens offers a complete service package as well as all measuring instruments
to assist you in engineering, designing, supplying, installing, and commissioning
measurement solutions for complete industrial plants. Our “one-stop shop” con-
cept supports selection of all process instrumentation and analytics all the way
to integration with your process control system. Additional industrial compo-
nents and systems are easily incorporated into the overall plant and ensure
smooth process flows. In addition, user-friendly documentation of the plant en-

sures seamless after-sales service.

| solution concepts — Continuous planning from
ling point, including sample preparation, up to
lete analysis system in a cabinet or large shelter.
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Overview of our services portfolio

* Service experts consult you during
the entire lifecycle, starting with the
selection of the right analyzer to
emerging operational challenges

e Commissioning and start-up in the
field by contracts specialists all
around the world

 Service contracts tailored to your
individual needs

e Comprehensive training courses in
our worldwide training centers or
on site

* Provison services of rental
equipment

e On-call services to ensure fast sup-
port through experts in case of need

* Siemens AP offers customers
extended warranties services for up
to 5 years

e Remote services with pro-active
checks and rapid reactive assistance
through remote access

* Fast, dependable, worldwide supply
of spare parts ensures optimal
availability

Siemens AP 01 - 2022 n
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Increasing performance with
Analyzer System Manager (ASM)

In the present time, it is more and more important to have accurate data and
use them for further optimization of the plant. The Analyzer System Manager
(ASM) offers comprehensive data collection, validation functions, maintenance
planning and reporting functions, which enables enhanced data analytics.

Benefit from the Analyzer System Manager through an optimized performance,
reduced maintenance costs and higher data quality.

il —

t the fruits of digitalization with Analyzer System
er and open the door for a new performance level
r analyzer measurement systems.




© Siemens 2022

M
il

Data Acquisition and Handling System
for monitoring and optimization of
analyzer measurement systems sup-
porting maintenance management
and providing reporting of perfor-
mance and service KPl and other
relevant analyzer information

Key features

Collection of important analyzer
performance data over a variety of
communication interfaces and
storage in a central database
Validation/Calibration of analyzers
through centralized system
Monitoring of analyzer measure-
ment system data including sample
preparation according to ASTM rules
and deviations

Maintenance Planning and
Documentation

Gas Bottle Management
Comprehensive reporting module is
available for evaluation documenta-
tion and further analysis
State-of-the-art network solutions in
a client-server architecture support
even complex plant structures with
distributed workstations

Broad range of analyzers including
3rd party devices are supported
through ASM

Siemens AP 01 - 2022
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1/2 Introduction
SIPROCESS GA700
Basic unit
ULTRAMAT 7 module
OXYMAT 7 module
CALOMAT 7 module

Parts for the SIPROCESS GA700 modules wet-
ted by sample gas

Series 6
ULTRAMAT 6
19" rack unit
Field device

Suggestion for spare parts
ULTRAMAT/OXYMAT 6
19" rack unit

Suggestion for spare parts
OXYMAT 6

19" rack unit

Field device

Suggestion for spare parts
OXYMAT 61

19" rack unit

Suggestion for spare parts
OXYMAT 64

19" rack unit

Suggestion for spare parts
CALOMAT 6

19" rack unit

Field device

Suggestion for spare parts
CALOMAT 62

19" rack unit

Field device

Suggestion for spare parts
FIDAMAT 6

19" rack unit

Suggestion for spare parts
ULTRAMAT 23

19" rack unit and portable version

Suggestion for spare parts
(/P38 SIPROCESS UV600
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Extractive continuous process gas analysis
Introduction

. Overview

Siemens process gas analyzers have been used in the process industry for more than 40 years, and are renowned for their quality, reliability
and measuring accuracy. The flexibility provided by the continuous process gas analyzers with respect to enclosure design, explosion protec-
tion, corrosion resistance and communications capability means that optimum solutions can be found for all applications.

Nowadays, the communications capability of analyzers is becoming increasingly important. Siemens process gas analyzers are an integral
component of Siemens’ "Totally Integrated Automation" concept which is globally unique. This concept permits design of uniform process
communication from the operations management level down to the field level. The simple integration of analyzers into the host control sys-
tems is the basis for a uniform automation and analysis solution.

Many years of experience in the development and production of analyzers as well as in the planning and installation of analyzer systems dis-
tinguishes Siemens as a solution provider - reliable, innovative and with global presence.

Schematic representation of the measuring procedure of extractive site installations

Extractive procedures for process gas analysis

Extractive process gas analyzers are used for continuous determination of the concentrations of one or more gases in a gas mixture. Determ-
ination of the concentration of gases in a process is used to control and monitor process flows, and is therefore decisive for the automation
and optimization of processes and ensuring product quality. In addition, process gas analyzers are used to check emissions, thus making an
important contribution to environmental protection, as well as for ensuring compliance with statutory directives.

With extractive measuring procedures, the sample to be analyzed is extracted from the process line and applied preconditioned to the ana-
lyzer via a sample line and a sample preparation system. This system, for example, adjusts the pressure, temperature and flow of the sample
preparation, and frees the sample gas of dust and moisture if necessary. This guarantees that the measurement can be carried out under
defined conditions. Furthermore, the analyzer is protected from damaging influences.

Various measuring procedures with different physical and electrochemical methods are used depending on the type of components to be
measured and the measuring point. Siemens offers a range of measuring procedures for extractive gas analysis in two device families, SIPRO-
CESS GA700 and series 6 | ULTRAMAT 23. Each device family provides peak analytical performances for its class.

SIPROCESS GA700

The SIPROCESS GA700 device family is the latest generation of Siemens gas analyzers, and features a modular design. Up to two modules
can be used per basic unit.

Basic unit

The basic unit is available in three versions: As a 19" rack unit with 3 height units, in an enclosure for wall mounting, and as an Ex-d field
device. The communications interfaces present in the basic units can be adapted to the respective process environment or the process con-
trol system using additional optionally available electronic modules.

UPAR  Siemens AP 01 - 2022
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Extractive continuous process gas analysis
Introduction

.Overview (Continued)

Modules

Depending on the measuring task, the SIPROCESS GA700 can be individually adapted to the respective analytical or process requirements by
fitting selectable modules.

Module Measuring task

ULTRAMAT 7 The ULTRAMAT 7 module is used for highly-selective measurement of infrared-active components such
as CO, CO,, NO, CH4 or SO,. In general, the application area covers many areas, e.g. the use in processes.
These are used to control production processes and ensure product quality, even in the presence of
highly corrosive gases.

OXYMAT 7 The OXYMAT 7 module is used to measure oxygen between 0 to 0.5% (smallest measuring range) and 0
to 100% (largest measuring range). It is designed for use as a field device at ambient temperatures up to
60 °C and allows highly exact measurements through application of the paramagnetic alternating pres-
sure principle. Thanks to the modular design, the OXYMAT 7 module can be combined with an additional
module.

CALOMAT 7 For determining the concentration of hydrogen and inert gases in binary mixtures by measuring the
thermal conductivity. The CALOMAT 7 module features a high dynamic measuring range (e.g. 0 ... 0.5%
and 0 ... 100% H,, configurable) and a short Tgg time.

Field control unit

The field control unit with Ex-d explosion protection and flameproof enclosure is approved for use in Zone 1 (ATEX |/ IECEx approval). Togeth-
er with the OXYMAT 7 analyzer module it can be used for measuring the oxygen content of flammable or non-flammable gases.

Series 6 / ULTRAMAT 23
The classic analyzers from Siemens, series 6 and ULTRAMAT 23, have been proven at our customers all over the globe in many years of use.

ULTRAMAT 6

For highly-selective measurement of infrared-active components such as CO, CO,, NO, SO, NH3, H,0, CH, and other hydrocarbons. The
ULTRAMAT 6 is a high-end analyzer in 19" format or in a sturdy field enclosure for use in harsh atmospheres. In general, the application area
ranges from all types of emission measurements to use in processes. These serve to control production processes and guarantee product
quality, even in the presence of highly corrosive gases.

ULTRAMAT 23

The ULTRAMAT 23 is an innovative multi-component gas analyzer for measuring up to three infrared-sensitive gases using the NDIR prin-
ciple. Use of a UV photometer enables you to measure even smaller concentrations of SO, and NO,. Measurement of oxygen (0O,) is also pos-
sible through the use of electrochemical oxygen sensors or measuring cells operating according to the paramagnetic measuring principle
("dumbbell”). The use of an additional electrochemical H,S measuring cell permits use in biogas applications.

ULTRAMAT/OXYMAT 6
For combined measurement of infrared-active components and oxygen in complex applications.

OXYMAT 6

For measurement of oxygen concentration according to the paramagnetic principle in complex applications. The OXYMAT 6 measures oxy-
gen according to the paramagnetic alternating pressure principle. This guarantees absolute linearity and allows parameterization of very
small measuring ranges from 0 to 0.5% (detection limit 50 vpm), up to O to 100%, and even 99.5 to 100% in one device.

Suitable materials in the gas path even permit the analyzers to be used for measurement of corrosive gas mixtures. The detector unit does
not come into contact with the sample gas, and therefore permits use in harsh conditions while simultaneously guaranteeing a long service
life.

OXYMAT 61

For measurement of oxygen concentrations according to the paramagnetic principle in standard applications. Ambient air can be used as the
reference gas for OXYMAT 61. This is supplied by a pump integrated in the analyzer enclosure.

OXYMAT 64

For measurement of oxygen concentrations in the trace range by means of ZrO, sensor technology. The OXYMAT 64 can be used to measure
very small traces in the oxygen concentration, down to the smallest measuring range of 0 to 10 vpm. This is particularly interesting in sys-
tems for air separation. A catalytically inactive ZrO, sensor or a catalytically active ZrO, sensor can be selected, depending on the application.
CALOMAT 6

For determining the concentration of hydrogen and inert gases in binary mixtures by measuring the thermal conductivity. The CALOMAT 6
features a high dynamic measuring range (e.g. 0 ... 1% and 0 ... 100% H,, configurable) and a short Tgg time.

CALOMAT 62

The CALOMAT 62 is a thermal conductivity analyzer that has been specially designed for applications with corrosive gases. It is possible to
directly measure the concentration of gas components such as Cl,, HCl and NHs, as well as e.g. H, and N; in a corrosive atmosphere.

Siemens AP 01 - 2022 UE
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Extractive continuous process gas analysis
Introduction

.Overview (Continued)

FIDAMAT 6

For measurement of total hydrocarbons according to the flame ionization principle.

The FIDAMAT variants feature a highly varied application area. From monitoring for traces of hydrocarbons in ultra-pure gases - made pos-
sible by the high resolution and small differences in response factors - up to measurements of total hydrocarbons in the % range.

The widely adjustable operating temperature for the sample gas path and detector also allows measurement of high-boiling mixtures and of
hydrocarbons at water vapor concentrations up to 100%.

SIPROCESS UV600
Gas analyzer based on UV resonance absorption spectrometry for measuring even very low NO, NO,, SO,, and H,S concentrations.

General information

Introducing flammable gases

Introducing frequently or permanently explosive gas mixtures to the gas analyzers mentioned in this section is not permitted.

The introduction of gases with flammable components at concentrations above the lower explosive limit (LEL) should only be carried out
with devices fitted with piping. Purging of the enclosure as well as further measures must be carried out depending on the application. You
can find more on this in the section "Extractive continuous process gas analytics" under "Ex-versions". When using SIPROCESS UV600, please
contact the technical department. An inert gas must be used for purging (see manual for further information).

Cross-sensitivity

Exact measurement results with regard to the technical specifications can only be expected if a sample gas is free to the greatest possible
extent of gases exhibiting a cross-sensitivity with the measured gas component. The influences of these interfering components can be
reduced using various measures. Please contact our specialists if you have any questions.

General installation guide and operating conditions

* Protected against low temperatures and thermal radiation (see technical specifications)

* Protected against temperature fluctuations

* To achieve the best possible measuring quality, the mounting location should be free from vibrations
* Protection of electronics from corrosive environments (use field devices with purging if necessary)

* Observation of regulations for installation in hazardous areas (see manual)

* Observation of regulations for measurement in the presence of toxic gases, provide purging of enclosure and further safety measures if
necessary (see manual)

* The analyzers in the basic version are set to an interference gas influence of water vapor with a dew point of 4 °C (standard cooler temper-
ature for sample preparation).

* When calibrating with zero gas and span gas, these must be connected via the sample gas cooler analogous to the sample gases to allow
correct adjustment.

* In special cases (test measurements or long-term adjustments), it is recommendable to connect the calibration gases via a humidifier
upstream of the cooler to avoid "drying-out" of the gas cooler and thus changes in the concentration of the water vapor.

* Correction of cross-interference which may be activated is canceled for the duration of a calibration procedure (zero point and sensitivity).

Calibration/adjustment

The series 6 analyzers (ULTRAMAT 6, OXYMAT 6, CALOMAT 6) as well as the SIPROCESS GA700 analyzers (ULTRAMAT 7, OXYMAT 7, CALO-
MAT 7) should be calibrated with zero and span gas at least every 14 days.

Calibration of the analyzers
Standard Zero gas N (5.0)
Span gas Sample gas with approx. 60 to 90% of measuring range in residual N, (5.0)

Note: With OXYMAT 6/61 and OXYMAT 7, the zero gas and the reference gas must be the same.

* Pre-purging of sample gas path via the sample gas inlet with nitrogen (N,, quality 5.0), duration: min. 1 min, one further minute in addi-
tion for each 10 m of sample gas line.

* Calibration gases for zero-point calibration (ULTRAMAT 6, OXYMAT 6, CALOMAT 6, ULTRAMAT 7, OXYMAT 7, CALOMAT 7)

Sufficient supply of inert gas via the sample gas inlet (free from measured component and free from gases with a cross-interference on the
measured component), usually N5, quality 5.0.

* Gases for calibration of deflection
Connection of calibration gas via the sample gas inlet (approx. 60 to 90% of the measuring range of the measured component with inert
gas as the residual gas (e.g. Ny, quality 5.0)).
* Gases for calibration of the CALOMAT 62
Since every residual gas (including nitrogen) has a specific thermal conductivity, the gases used for calibrating the zero point and measur-
ing range end values of the CALOMAT 62 must take this into account. When calibrating e.g. H, in HCl, HCl can be used as the zero gas (or
an appropriate substitute in accordance with the data sheet enclosed with the device) and H; in HCI (or a substitute gas) as the span gas.
You can find details on FIDAMAT 6, OXYMAT 64 and ULTRAMAT 23 (AUTOCAL) in the sections describing the respective device.
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Extractive continuous process gas analysis
Introduction

.Overview (Continued)

Explosion protection
Refer to the separate manuals, references and standards concerning the topic of explosion protection.

. More information

Supplied product documentation on DVD and safety notes

i F BE B3 B

[e——

Analytical products

-

The scope of delivery of the Siemens products for process analytics
includes a multilingual instruction sheet with safety notes as well
as a uniform DVD - "Analytical products".

This DVD contains the most important manuals and certificates for
the Siemens process analytics portfolio. The delivery may also con-
tain product-specific or order-specific printed materials. For more
information, see section 7 "Appendix".

Download catalogs

The entire documentation is available for download free of charge
in various languages at:
http://lwww.siemens.com/processanalytics/documentation

Certificates

All available certificates are listed on the internet at:
http://lwww.siemens.com/processanalytics/certificate

Siemens AP 01 - 2022 -
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Basic unit

. Overview

The entire SIPROCESS GA700 device is configured in a modular fash-
ion and consists of a basic unit and at least one — maximum two —
modules. It can optionally be fitted with up to two interface mod-
ules.

. Benefits

The basic unit provides:

¢ Transmission and evaluation of measurement results
* Display and transmission of device parameters

* Operation (parameterization, configuration)

In addition to the modules, the basic unit contains the interfaces for
the peripherals.

. Application

Depending on the modules installed, the device is predominantly
used in the following sectors:

* Chemical industry

* Petrochemicals

* Steel

* Cement

* Power generation

* Environmental protection
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. Design

Special keys
Display Numeric keypad

SIPROCESS GA700

AT5411 | showl/3¢ | weas TN Bl (99
0 ?B BBB mg/m’ e 4 5 6
0.000 i 1009 o34 | B EREHE
i B? BBB ma/m’ el D B
0.000 ] 100090 go3q| = A A P

UNDO ESC v ENTER

Cursor and command keys
HELP and UNDO keys

Display and operator panel of the SIPROCESS GA700 devices

19" rack unit
* 19" rack unit with 3 height units (U) for installation
- In hinged frame
- in cabinets
¢ Gas connections directly on the analyzer module for sample gas inlet and outlet: for pipe diameter 6 mm
* Purging gas connections (optional), purging gas connection for 6 mm or 1/4" hose (optional)
¢ ATEX/IECEx approval for Zone 2

Wall-mounted device

* Gas connections directly on the analyzer module for sample gas inlet and outlet: Pipe union for pipe diameter 6 mm
* Purging gas connections (optional): Pipe diameter 12 mm

* ATEX/IECEx approval for Zones 1 and 2

Field device

* Field control unit: Flameproof encapsulated enclosure with mounted Ex e connection enclosure (IP55)
* Ex-d field module with installed module (IP65)

¢ ATEX/IECEx approval for Zone 1

* Maximum cable length of the connection cable between field module and field control unit: 7 m

Display and operator panel
¢ LCD panel for simultaneous display of:
- Measured value
- Status bar
- Measuring ranges
* Menu-driven operation for parameterization, test functions, adjustment
* User help in plain text
* Operating software in six languages (English, German, French, Italian, Spanish, Portuguese)
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Basic unit

. Design (Continued)

Inputs and outputs

* 19" rack unit and wall-mounted unit

- 8 digital inputs, designed for 24 V, floating, freely configurable (e.g. for measuring range switchover, processing of external signals from
sample preparation)

- 8 relay outputs, with changeover contacts, freely configurable (e.g. for faults, maintenance demanded, limit alarms, external solenoid
valves)

- Ethernet connection contained in the basic unit (connection on the rear side, Ethernet RJ45, 100 Mbit)
- Service interface (front side); Ethernet RJ45, 100 Mbit.
* Field control unit
- 1 analog output for each component 0/4 to 20 mA
- 5 relay outputs, with changeover contacts, freely configurable, e.g. for faults or measuring range identification
- 5 digital inputs, designed for 24 V, floating, freely configurable, e.g. for measuring range switchover

Interface modules

* 19" rack unit and wall-mounted unit
- Interface module 1.1:
12 relay outputs and 8 digital inputs

- Interface module 2.1:
1 analog output for each measuring component (0/4 to 20 mA or configurable according to NAMUR), plus 3 relay outputs for each mod-
ule

- Interface module 2.2:
1 analog output for each measured component (0/4 to 20 mA or configurable according to NAMUR), 4 analog inputs and 4 digital inputs

¢ Field control unit

- Interface module 2.2:
4 analog inputs 0/4 to 20 mA

. Function

Essential characteristics
* Measuring range identification
* Storage of measured values possible during adjustments

¢ Four freely parameterizable measuring ranges, also with sup-
pressed zero point

¢ Autoranging possible; remote switching is also possible

* Wide range of selectable time constants (static/dynamic noise sup-
pression); i.e. the response time of the analyzer can be matched
to the respective measuring task

* Measuring point switchover for up to 12 measuring points (pro-
grammable)

* Parameterizable measuring point identification
¢ Automatic, parameterizable measuring range calibration
* Operation based on the NAMUR recommendation

* Three control levels with their own authorization codes for the
prevention of accidental and unauthorized operator interventions
¢ Simple handling using a numerical membrane keyboard and oper-
ator prompting
¢ Customer-specific analyzer options such as:
- Customer acceptance
- TAG labels
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.Selection and ordering data

Article No.
SIPROCESS GA700 7MB3000- o000 o0- 0000
Click on the Article No. for online configuration in the PIA Life Cycle Portal.
Unavailable combinations are shown in PIA Life Cycle Portal as "not permitted".
Basic device version
19 inch rack enclosure 0
Wall box 3
Wall box (bushing with support for shielding) 4
Field control unit Ex-d (incl. 3 analog outputs and 3 digital outputs) 6
Module 1 (slot 1)
Without X
ULTRAMAT 7 B
OXYMAT 7 C
CALOMAT 7 E
ULTRAMAT 7 heated (65 °C) J
OXYMAT 7 high temperature (130 °C) K
Module 2 (slot 2)
Without X
ULTRAMAT 7 B
OXYMAT 7 C
CALOMAT 7 F
Interface module 1
Without 0
Interface module 1.1 (12 digital outputs + 8 digital inputs) 1
Interface module 2
Without 0
Interface module 2.1 (6 analog outputs + 6 additional digital outputs) 1
Interface module 2.2 (6 analog outputs, 4 analog inputs + 4 additional digital inputs) 2
Interface module 2.2 for field control unit (4 analog inputs) 6
Language of the compact operating instructions/explosion protection manuals
Language of the compact operating instructions Language of the explosion protection manuals
* German * German, English A
¢ English * German, English B
¢ French ¢ French, Dutch C
o [talian o Italian, Spanish, Portuguese D
* Spanish o Italian, Spanish, Portuguese E
¢ Portuguese o Italian, Spanish, Portuguese G
 Finnish, Swedish, Danish M
« Estonian, Latvian, Lithuanian N
* Czech, Polish, Slovakian P
* Romanian, Bulgarian, Greek Q
* Hungarian, Slovenian, Croatian R
Ex version
Standard, operation in non-hazardous zone A
Standard, operation in non-hazardous zone with purging gas connection (wall unit only) B
Setup in hazardous zone 2 (IECEx, ATEX Il 3G), flammable or non-flammable gases Ex nA IIC Gc (rack unit only) C
Setup in hazardous zone 2 (IECEx, ATEX Il 3G), non-flammable gases Ex nR IIC Gc (wall unit only) D
Setup in hazardous zone 1 and 2 (IECEx, ATEX Il 2G, 3G) flammable or non-flammable gases Ex pyb IIC Gb (wall unit only) E
Setup in hazardous zone 1, 2, 22 (IECEx, ATEX Il 2G, 2G, 3D) flammable or non-flammable gases G
Ex pyb IIC Gb Ex ec IIC Gc Ex pyb HIC/IIC Dc/Gb Ex tc I1IC Dc
Setup in hazardous zone 1 and 2 (IECEx, ATEX Il 2G) flammable or non-flammable gases Ex db IIC Gb (field device only) H

Options Order code

Add "-Z" to article number and then add order
code
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.Selection and ordering data (Continued)

Options

Order code

Settings

Tag plates (specific inscription based on custom- B03

er information)

Gonnheimer Ex p control unit (ATEX and IECEx)

continuous purging

SIMATIC PDM software with single point license

Plug set D-sub for 19" rack enclosure

Basic unit module assignment number

E72

E73
E74
D00 ... D99

.Technical specifications

19" rack unit enclosure Wall box Field control unit
General information
Operating position Horizontal Vertical Horizontal
Design, enclosure
Weight without module 8.6 kg 23 kg 27 kg

Degree of protection
Electrical characteristics
Auxiliary power

Power consumption

EMC interference immunity (electro-
magnetic compatibility)

Electrical safety

IP20 according to EN 60529

100 ... 240 V AC (nominal range of use
85 ...264 V), 50 ... 60 Hz (nominal
range of use 47 ... 63 Hz)

Max. 280 VA

In accordance with the standard
requirements of NAMUR NE21
(05/2006) and EN 61326-1

In accordance with EN 61010-1, over-
voltage category Il

IP65 according to EN 60529

100 ... 240 V AC (nominal range of use
85 ...264 V), 50 ... 60 Hz (nominal
range of use 47 ... 63 Hz)

Max. 280 VA

In accordance with the standard
requirements of NAMUR NE21
(05/2006) and EN 61326-1

In accordance with EN 61010-1, over-
voltage category Il

IP55 according to EN 60529

100 ... 240 V AC (nominal range of use
85 ...264 V), 50 ... 60 Hz (nominal
range of use 47 ... 63 Hz)

Max. 280 VA

In accordance with the standard
requirements of NAMUR NE21
(05/2006) and EN 61326-1

In accordance with EN 61010-1, over-
voltage category Il

Gas inlet conditions,
purging gas pressure

Continuous (recommended)
Continuous (maximum)
Transient (maximum)
Electrical inputs and outputs
Analog outputs

Relay outputs

Digital inputs

Ethernet interface Ethernet RJ45,
100 Mbit

Service port Ethernet RJ45, 100 Mbit
Interface module 1.1

8, with changeover contacts, can be
freely configured, e.g. for measuring
range identification; max. load rating:
24V ACIDC/1.7 A (total load for all

8 relay outputs in continuous operation
max. 160 W), floating, non-sparking

8, designed for 24 V, floating, freely
configurable, e.g. for measuring range
switchover

Rear

Front (behind door)

12 relay outputs, with changeover con-
tacts, load rating: 24 V AC/DC/1.7 A
(total load for all 12 relay outputs in
continuous operation max. 244 W),
floating, non-sparking

8 digital inputs, designed for 24V,
floating, freely configurable

30 hPa above atmospheric pressure
< 100 hPa above atmospheric pressure
165 hPa above atmospheric pressure

8, with changeover contacts, can be
freely configured, e.g. for measuring
range identification; max. load rating:
24 V ACIDC/1.7 A (total load for all

8 relay outputs in continuous operation
max. 160 W), floating, non-sparking

8, designed for 24 V, floating, freely
configurable, e.g. for measuring range
switchover

Underside

Inside on the processing unit

12 relay outputs, with changeover con-
tacts, load rating: 24 V AC/IDC/1.7 A
(total load for all 12 relay outputs in
continuous operation max. 244 W),
floating, non-sparking

8 digital inputs, designed for 24 V,
floating, freely configurable

1 for each component 0/4 ... 20 mA,
floating; load =100 Q, R < 750 Q

5, with changeover contacts, can be
freely configured, e.g. for measuring
range identification; load rating:

24V ACIDCI1.7 A, floating, non-spark-
ing

5, designed for 24 V, floating, can be
freely configured, e.g. for measuring
range switchover

Underside

Inside on the processing unit
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.Technical specifications (Continued)

19" rack unit enclosure

Wall box

Field control unit

Interface module 2.1

Interface module 2.2

Climatic conditions
Permissible operating altitude

Permissible ambient temperature
(with one module; application-depend-
ent with two modules)

Permissible humidity

1 analog output for each component
0/4 ... 20 mA, floating; load 100 Q <R,
<750Q;

3 relay outputs per module, load rating:

24V ACIDC/1.7 A (total load for all 6
relay outputs in continuous operation
max. 122 W), floating, non-sparking

1 analog output for each component
0/4 ... 20 mA, floating; load 100 Q <R,
<750 Q;

4 analog inputs 0/4 ... 20 mA, non-isol-
ated, internal resistance < 100 Q

4 digital inputs, designed for 24V,
floating

3 000 m above sea level

Depends on application, See technical
specifications of the modules
Ventilation slots must not be covered
(recommended minimum clearance
upward from the next device when
installing 2 modules and at maximum
ambient temperature: min. 1 U)

< 90% RH (RH: relative humidity), dur-
ing storage, transportation and opera-
tion (must not fall below dew point)

1 analog output for each component
0/4 ... 20 mA, floating; load 100 Q <R,
<750Q;

3 relay outputs per module, load rating:

24V AC/DC/1.7 A (total load for all 6
relay outputs in continuous operation
max. 122 W), floating, non-sparking

1 analog output for each component
0/4 ... 20 mA, floating; load 100 Q <R,
<750 Q;

4 analog inputs 0/4 ... 20 mA, non-isol-
ated, internal resistance < 100 Q

4 digital inputs, designed for 24 V,
floating

3000 m above sea level

Depends on application, See technical
specifications of the modules

< 90% RH (RH: relative humidity), dur-
ing storage, transportation and opera-
tion (must not fall below dew point)

4 analog inputs 0/4 ... 20 mA, non-isol-
ated, internal resistance < 100 W

2 000 m above sea level

-30 ... + 70 °C during storage and trans-
portation

5 ... 55 °C for regular operation with
OXYMAT 7

5 ... 60 °C for operation with OXYMAT 7
and with limited measuring accuracy

< 90% RH (RH: relative humidity), dur-
ing storage, transportation and opera-
tion (must not fall below dew point)
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Basic unit

Dimensional drawings

SIPROCESS GA700, rack unit, dimensions in mm
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Basic unit

. Dimensional drawings (Continued)

Slot 1 Slot 2

SIPROCESS GA700, wall enclosure, dimensions in mm
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Basic unit

. Dimensional drawings (Continued)

SIPROCESS GA700, wall enclosure, drilling pattern, dimensions in mm

SIPROCESS GA700, field module, dimensions in mm
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Basic unit

. Dimensional drawings (Continued)

SIPROCESS GA700, field control unit, dimensions in mm
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Basic unit

.Circuit diagrams

Connection of the signal cables: Expansion options for interface modules; example of rear wall of rack unit

Possible combinations

You can install a maximum of two analyzer modules in the wall-mounted and rack-mounted enclosures of the SIPROCESS GA700 series. No
fixed allocation rules apply. Every module can be operated in every slot.
The following restrictions must be observed:

* Change to measuring frequency required:
- [07 and O7]: 8.33 Hz (O7 No. 1) - 10 Hz (O7 No. 2)
- [07 and U7]: 10 Hz (O7) - 12.5 Hz (U7)]

* Restricted temperature range:
[U7 and O7] or [U7 and C7]: 5 to 45 °C

* Restricted smallest measuring range:
[U7 and O7]

* NAMUR NE21 does not apply in combination:
[C7 and U7] or [C7 and O7]

UAGH  siemens AP 01 - 2022



© Siemens AG 2022

Extractive continuous process gas analysis
SIPROCESS GA700

ULTRAMAT 7 module

.Overview . Design

The ULTRAMAT 7 module functions according to the NDIR dual- (1) sample gas inlet
beam differential mode process and measures gases whose absorp- (2) Sample gas outlet
tion bands in the infrared wavelength range are between 2 and (®) Reference gas CIiE
9 pm, such as CO, CO,, CH,4, SO, or NO. Up to two components can % E::':I’;is Bt

be measured per module.

. Benefits

. o ULTRAMAT 7 design
High selectivity due to double-layer detector

* Reliable measurements even in complex gas mixtures
Low detection limits

* Measurements with low concentrations

Analyzer cells can be cleaned as required on site

¢ Cost savings due to reuse after contamination
Corrosion-resistant materials in gas path (option)

* Measurement of highly corrosive sample gases possible
* Heating possible

.Application

* Measurement for boiler control in combustion plants

* Process gas concentrations in chemical plants

* Trace measurements in pure gas processes

* Environmental protection

* TLV (Threshold Limit Value) monitoring at the workplace
* Quality monitoring

¢ introduction of flammable gases possible

Special versions

Flow-type reference cell

The flow through the reference cell should be adapted to the
sample gas flow.
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ULTRAMAT 7 module

. Design (Continued) . Design (Continued)

ULTRAMAT 7, gas path, without flow-type reference cell .
gasp P ULTRAMAT 7, gas path, with flow-type reference cell
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ULTRAMAT 7 module

. Mode of operation

Measuring principle

The measurements are based on the molecular-specific absorption
of infrared radiation bands (absorption bands).

ULTRAMAT 7 modules use a spectral range which includes
wavelengths of 2 to 9 pm. Although the absorbing wavelengths are
characteristic of individual gases, they may partially overlap. This
results in cross-sensitivities which are reduced to a minimum by the
following measures:

* Beam splitter (gas filter)

* Double-layer detector, each gas compartment with adjustable
weighting between the first and second detector layer

* Application-specific pre-installed interference filter

Principle of operation

ULTRAMAT 7 modules operate according to the infrared push-pull
chopped radiation principle and are equipped with a double-layer
detector.

A source with a temperature of approx. 600 °C generates infrared
radiation which is emitted in the beam splitter. The beam splitter
acts as a filter chamber and divides the beam equally between the
sample gas and reference gas compartments.

The chopper produces a periodic modulation of the infrared radi-
ation, and thus enables relaxation of the detector.

The reference beam passes through the reference chamber and
enters the detector chamber virtually unattenuated. The detector
chamber is filled with a precisely defined concentration of the gas
component to be measured. The sample beam, in contrast, passes
through the sample chamber filled with sample gas and enters the
detector chamber attenuated to various degrees. The degree of
attenuation depends on the respective sample gas concentration.
The detector is designed as a double-layer detector. The detector
layer at the source end serves primarily to absorb the middle of the
band. The band edges, however, are absorbed equally by both of
the layers.

The detector layers at both compartments of the detector are pneu-
matically connected to each other via a microflow sensor. This
sensor element converts the pressure difference in the detector into
an electrical signal.

The weighting between the first and second detector layer is preset
at the factory depending on the application. The influence of inter-
fering components is minimized as a result. To ensure the long-
term stability of the measured value, the ULTRAMAT 7 module sup-
ports the predictive self-diagnostics of the analyzer. This function
enables you to plan maintenance measures in a timely manner.

. Mode of operation (Continued)

o— i h

%ﬁﬁ/& -

|

Source, adjustable
Optical filter

Beam splitter
Chopper

Sample gas inlet
Sample chamber
Reference chamber
Sample gas outlet
Detector chambers (measurement/reference compartment)
Microflow sensor
Decoupler

Slider, adjustable

FREEERDEEEEE)

ULTRAMAT 7, principle of operation of the infrared channel
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ULTRAMAT 7 module

. Function

Main features

* Dimension of measured value freely selectable (e.g. vpm, mg/m3)
* Four freely parameterizable measuring ranges per component

* Measuring ranges with suppressed zero point possible

* Measuring range identification

¢ Automatic or manual measuring range switchover selectable;
remote switching is also possible

¢ Differential measuring ranges with flow-type reference cell
* Storage of measured values possible during calibration

* Time constants selectable within wide limits (static/dynamic noise
damping); i.e. the response time of the device or component can
be adapted to the respective measuring task

¢ Short response time
* Low long-term drift

* Measuring point switchover for up to 4 measuring points (para-
meterizable)

* Measuring point identification

* Internal pressure sensor for correction of variations in atmospheric
pressure in the range 700 to 1 200 hPa absolute

* Automatic measuring range calibration parameterizable
* Operation based on NAMUR recommendation
* Preventive maintenance - IR source monitoring

¢ Sample chamber for use in presence of highly corrosive sample
gases, e.g. tantalum inlay sheet or Hastelloy C22 (special applica-
tion)

.Selection and ordering data

Article No.

ULTRAMAT 7 module 7MB3010- © 06000 - 0A oo
For measuring IR-absorbing gases

Click on the Article No. for online configuration in the PIA Life Cycle Portal.
Unavailable combinations are shown in PIA Life Cycle Portal as "not permitted".

Module version

Standard module for 19 inch rack unit enclosure and wall box 0

Heated module 65 °C for wall box 1
Standard module for hazardous zone 19 inch rack unit enclosure and wall box 2

Heated Ex module 65 °C for wall box 3
Measured components” Possible with measuring range identification

co B?,C...P A

CO (selective) CD..P B
CO, A2,B...P C
CH4 D2,E..P D
CoHa F2,G..P E
SO, D2,E...P F

NO E?,F..J G
N>O D2,E...P H
NH; (dry) E),F..P J

CO, NO E?,F, H,R,S Q
CO,, CO E,F,H J L MP R
Smallest measuring range Largest measuring range

0..5vpm 0...100 vpm A
0...10 vpm 0...200 vpm B
0...20 vpm 0...400 vpm C
0...50 vpm 0...1000 vpm D
0...100 vpm 0...1000vpm £
0...300 vpm 0...3 000 vpm B
0...500 vpm 0...5000 vpm G
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ULTRAMAT 7 module

.Selection and ordering data (Continued)

w o PO vV zZZ - RS- I

1 CoH,, CoHg, C3Hg, C3Hg, C4Hg, C4Hyo, CeHaa, H20 and additional measured components possible as 7MB3017.. special application.
2 Not possible in combination with an OXYMAT 7 module.
3) Only for chamber length 20 ... 180 mm.

B04
B06
Y11

Y12

Y13

D00 ... D99

Note
See order example under "More information".
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ULTRAMAT 7 module

.Technical specifications

The technical specifications are based on the definitions

of EN 61207-1.

Unless specified otherwise, the data listed below relates to the fol-

lowing measurement conditions:

Measuring conditions

Ambient temperature
Atmospheric pressure
Sample gas flow
Sample gas humidity
Site of installation

25°C

Atmospheric (approx. 1 000 hPa)
0.6 I/min (or NI/min)

Dew point < -40 °C

Vibration- and impact-free

ULTRAMAT 7 module

General information
Weight

Max. 5.2 kg (standard version)

Measuring ranges
Number of measuring ranges

Parameters can be assigned in the measur-
ing ranges

* Smallest possible measuring span

 Largest possible measuring span

Max. 4; parameters can be assigned freely

CO:0... 10 vpm
CO,:0...5vpm

CHy: 0 ... 50 vpm
CoHg: 0... 300 vpm
S0O,:0... 50 vpm

NO: 0 ... 100 vpm
N,0:0 ... 50 vpm
NH3:0 ... 100 vpm
COINO: 0 ... 100 vpm
C0,/CO: 0 ... 100 vpm

CO:0... 100%

C0O,: 0 ... 100%

CHy4: 0 ... 100%

CoH4: 0 ... 100%

S0,: 0 ... 100%

NO: 0 ... 30 000 vpm
N,0:0 ... 100%
NH3: 0 ... 100%

COINO: 0 ... 10 000 vpm
CO,/CO: 0 ... 100%

Gas inlet conditions
Sample gas pressure

 Standard pressure (atmospheric pressure
compensation)

Pressure drop between sample gas inlet and
sample gas outlet

Sample gas flow
Sample gas temperature
Sample gas humidity (rel. humidity)

500 to 1 500 hPa (absolute)

<10 hPaat 1.5 l/min

18...901/h (0.3 ... 1.5 lImin)
0...50°C

< 90% (condensation inside the gas path is
to be avoided)

Time response

Warm-up period at room temperature
Response characteristics

« Dead time (Tqo)

« Signal rise time (T,) or fall time (T;) with

application-specific electronic damping of
0s

 Time for device-internal signal processing
T

* Delayed display Too

<2h

Application-specific (max. 3.6 s)

Application specific< 14 s

Approx. 1s

Too < T1o + Ty + T, applies

Measuring response
Output signal fluctuation

Zero point drift

Measured value drift

<+ 1% of smallest measuring range acc. to
nameplate

<+ 1%/week of smallest measuring range
acc. to nameplate

< 1% of the current measuring range per
week

. Technical specifications (Continued)

ULTRAMAT 7 module

Repeatability

Linearity error

<= 1% of the current measuring range end
value

< +0.5% of the current measuring range end
value

Influencing variables
Ambient temperature
¢ Measured value

Sample gas pressure
¢ Without pressure compensation

* With pressure compensation switched on
Sample gas flow

Supply voltage

< 1% of the current measuring range/10 K
(at constant receiver cell temperature)

< 1.5% of the current measuring range/1%
pressure variation

=0.15% of the current measuring range/1%
pressure variation

< 1% of the current measuring range end
value/0.1 I/min change in flow

= 0.1% of the current measuring range
(within the nominal range of use)

Electrical outputs
Analog and digital interfaces

See basic unit

Climatic conditions
Storage and transport

Permissible ambient temperature (during
operation in basic unit)"

Relative humidity (RH) during storage, trans-
port or operation

-30...70°C
5...45°C

< 90% (condensation on the installed com-
ponents is to be avoided)

Gas connections
Connection fittings

Pipe connection with 6 mm outer diameter

Materials of wetted parts
Bushing

Pipe

Sample chamber
¢ Body

e Lining

¢ Window

Stainless steel mat. no. 1.4571, Hastelloy

Stainless steel mat. no. 1.4571, Hastelloy
O—riﬁg: FKM (e.g. Viton) or FFKM (Kalrez
6375)

Aluminum

Aluminum, tantalum

CaF,, adhesive: E353, O-ring: FKM (e.g.
Viton) or FFKM (Kalrez 6375)

" Applies also in combination with OXYMAT 7 or CALOMAT 7 modules
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ULTRAMAT 7 module

.Circuit diagrams

Gas connections

The sample gas connections and the reference gas connections are made of stainless steel, mat. no. 1.4404. The gas connections are
designed as connection fittings with a pipe diameter of 6 mm.

Wall-mounted device

Wall-mounted device, bottom

Siemens AP01-2022  [LIPZE]
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ULTRAMAT 7 module

. More information

Ordering example

ULTRAMAT 7 module installed in rack-mounted enclosure
7MB3000-0BX00-1AA0-Z+D03

7MB3010-0AB10-0AA0-Z+D03

ULTRAMAT 7 module and rack-mounted enclosure supplied unas-
sembled

7MB3000-0BX00-1AA0

7MB3010-0AB10-0AA0

UPLE  Siemens AP 01 - 2022
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OXYMAT 7 module

. Overview

The function of the OXYMAT 7 module is based on the paramagnet-
ic alternating pressure method and is used to measure oxygen in
gases.

. Benefits

Paramagnetic alternating pressure principle

* Small measuring ranges (0 to 0.5% or 99.5 to 100% O,)

* Absolute linearity

Detector element has no contact with the sample gas

* Applicable in the absence of corrosive sample gases

* Long service life

¢ High-heated variant

Physically suppressed zero point possible, e.g. in the measuring
range 98% or 99.5% to 100% O,

Ex (p) for Zones 1 and 2 according to ATEX-/IECEx approval, intro-
duction of flammable gases possible

.Application

* For boiler control in combustion plants
¢ In chemical plants

* For ultra-pure gas quality monitoring

¢ In environmental protection

* For quality control

* Purity control/air separator

* Versions for analyzing flammable and non-flammable gases or
vapors for use in hazardous areas

Siemens AP 012022  [UZE)
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Design of high-pressure version, field module, sample gas path with pipes

OXYMAT 7 module




OXYMAT 7 module

. Design (Continued)
Gas path

High-pressure version with optional pressure switch for monitoring reference gas pressure

Gas path plan, high-pressure version with optional pressure switch for monitoring reference gas pressure

2000 ... 4 000 hPa above sample gas pressure, but max. 5 000 hPa

500 ... 1 500 hPa (abs.)

500 ... 2 500 hPa (abs.) with internal pressure sensor
500 ... 3 000 hPa (abs.) with external pressure sensor

With hoses or with pipes

Siemens AP01-2022  [UZ¥/



OXYMAT 7 module

. Design (Continued)

Low-pressure version with external reference gas pump

Gas path plan, low-pressure with external reference gas pump, with hoses

100 hPa above the sample gas pressure (low-pressure version) for the connection of an external pump
Atmospheric pressure = 50 hPa

With hoses

With hoses

PN siemens AP 01 - 2022



© Siemens AG 2022

Extractive continuous process gas analysis
SIPROCESS GA700

OXYMAT 7 module

. Mode of operation

Oxygen is highly paramagnetic. This outstanding property of para-
magnetism is used as a physical measuring effect for oxygen analys-
is.

Oxygen molecules in an inhomogeneous magnetic field always
move toward the higher field strength. This results in a higher oxy-
gen concentration where the field strength is higher (higher oxygen
partial pressure). If two gases with differing oxygen content are
combined in a magnetic field, a (O partial) pressure difference
arises between them.

Since the measuring effect is always based on the difference of the
oxygen content of the two gases, one refers to the sample and ref-
erence gases.

For measuring oxygen in the OXYMAT 7, the reference gas (N, O;
or air) flows through two channels into the sample chamber (6).
One of these partial flows enters the measuring chamber (7) in the
area of the magnetic field. If the sample gas is O,-free, the refer-
ence gas can flow out freely. If the sample gas does contain O,
however, the oxygen molecules concentrate in the area of the mag-
netic field. The reference gas can then no longer flow off freely. An
alternating pressure results between the two reference gas inlets.
This pulsates in step with the magnetic field and depends on the
oxygen concentration. This causes an alternating flow in the micro-
flow sensor (4).

The microflow sensor consists of two nickel-plated grids heated to
approximately 120°C, which, along with two supplementary resist-
ors, form a Wheatstone bridge. The alternating flow results in a
change in the resistance of the nickel-plated grids. The resulting off-
set in the bridge is a measure of the concentration of oxygen in the
sample gas.

Because the microflow sensor is located in the reference gas flow,
the measurement is not influenced by the thermal conductivity, the
specific heat or the internal friction of the sample gas. Additionally,
the microflow sensor is protected through this arrangement from
corrosion caused by the sample gas.

Further information

The oscillating magnetic field (8) means that the basic flow at the
microflow sensor is not detected. The measurement is, thus, inde-
pendent of the module's operating position or the position of the
sample chamber.

The sample chamber is directly in the sample path and has a small
volume, and the microflow sensor is a low-lag sensor. As a result,
extremely short response times are realized.

Vibrations at the installation site can interfere with the measured
signal (e.g. large fluctuations in the output signal). This behavior
can be compensated for by a second (optional) microflow sensor
(10), which functions as a vibration sensor. Since large differences
in density between the sample and reference gases further amplify
the undesired influence of vibration, reference gas is channeled to
both the compensation microflow sensor (10) and the sample
microflow sensor (4).

The sample gases must be fed into the analyzers free of dust. Con-
densation in the sample chambers must be prevented. Therefore,
the use of gas modified for the measuring task is necessary in most
application cases.

Flowing reference gas prevents the microflow sensor from being
damaged and maintains the measurement capability of the module.

. Mode of operation (Continued)

r O

o

el

40

Reference gas inlet

Restrictors

Reference gas channels

Microflow sensor for measured signal

Sample gas inlet

Sample chamber

Source of the paramagnetic measuring effect
Electromagnet with alternating current strength
Sample gas and reference gas outlet
Microflow sensor in the vibration compensation system
(order variant)

CEERE@EWEE)

©)

Compensation circuit (optional)

OXYMAT 7, principle of operation
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OXYMAT 7 module

. Function

Main features

Technical features

Depending on the reference gas, the physical zero point can be set between 0% and 100% oxygen.

* Smallest measuring spans (down to 0.5% O,) possible

* Measuring ranges with physically suppressed zero points possible (e.g. 99.5% to 100%)

* Short response time

* Low long-term drift

* Monitoring of reference gas pressure with reference gas connection 2 500 to 5 000 hPa (abs.) (option): reference gas pressure must be
2 000 = 150 hPa higher than the sample gas pressure

Features

* Internal pressure sensor for correction of pressure variations in sample gas in the range from 500 to 2 500 hPa (absolute)

* External pressure sensor - only with piping as the gas path - can be connected for correction of variations in the sample gas pressure up to
3 000 hPa absolute (option)

* Monitoring of reference gas (option)
* Analysis part with flow-type compensation circuit as an order variant for reducing the vibration impact at the installation site
* For sample gas path with hoses: Connection cable to the pressure sensor with hoses
* Hardware adapted to application
* Customer-specific device designs, such as:
- Clean for O, service (specially cleaned gas path)
- Kalrez-6375 gaskets

Reference gases for OXYMAT 7

Measuring range Recommended reference gas Reference gas connection pres- Comments
sure

0to...vol.% O, N, 2000 ... 4 000 hPa above sample gas  The reference gas flow is set automatic-
pressure (max. 5 000 hPa absolute) al!y to 5 ... 10 ml/min (up to 20 ml/min

... 10 100 vol.% O," 0, 2000 ... 4 000 hPa above sample gas with flow-type compensation branch)
pressure (max. 5 000 hPa absolute)

Approx. 21 vol.% 0,2 Air 100 hPa with respect to sample gas

pressure, which may vary by
max. 50 hPa around the air pressure

D Suppressed zero point with measuring range end value 100 vol.% O,.
2 Suppressed zero point with 21 vol.% O, within the measuring span.

Correction of zero-point error/cross-sensitivities

Accompanying gas Zero point deviation
(concentration 100 vol.%) in vol.% O, absolute
Organic gases

Ethane CyHg -0.49

Ethene (ethylene) CoHa -0.22

Ethine (acetylene) CoH, -0.29

1,2-butadiene C;Hg -0.65

1,3-butadiene C;Hg -0.49

N-butane C4H1o -1.26

Isobutane C4Hqo -1.30

1-butene C4Hg -0.96

Isobutene C4Hg -1.06
Dichlorodifluoromethane (R12) CCI,F, -1.32

Acetic acid CH3COOH -0.64

N-heptane C;Hq6 -2.40

N-hexane CgHq4 -2.02

Cyclo-hexane CgH1, -1.84

Methane CH, -0.18

Methanol CH30H -0.31

UEIE  sicmens AP 01 - 2022
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OXYMAT 7 module

. Function (Continued)

Accompanying gas Zero point deviation
(concentration 100 vol.%) in vol.% O, absolute
N-octane CgHig -2.78
N-pentane CsHq» -1.68
Isopentane CsHq2 -1.49
Propane CsHg -0.87
Propylene C3Hg -0.64
Trichlorofluoromethane (R11) CCIsF -1.63
Vinyl chloride C;HsCl -0.77
Vinyl fluoride C;HsF -0.55
1,1 vinylidene chloride C;H,Cl, -1.22
Inert gases

Helium He +0.33
Neon Ne +0.17
Argon Ar -0.25
Krypton Kr -0.55
Xenon Xe -1.05
Inorganic gases

Ammonia NH3 -0.20
Hydrogen bromide HBr -0.76
Chlorine Cl, -0.94
Hydrogen chloride HCI -0.35
Dinitrogen monoxide N,O -0.23
Hydrogen fluoride HF +0.10
Hydrogen iodide HI -1.19
Carbon dioxide CO, -0.30
Carbon monoxide CO +0.07
Nitrogen oxide NO +42.94
Nitrogen N, 0.00
Nitrogen dioxide NO, +20.00
Sulfur dioxide SO, -0.20
Sulfur hexafluoride SFg -1.05
Hydrogen sulfide H,S -0.44
Water H,O -0.03
Hydrogen H, +0.26

Zero point error due to diamagnetism or paramagnetism of some accompanying gases with reference to nitrogen at 60 °C und 1 000 hPa absolute (according to
IEC 1207/3)

Conversion to other temperatures:

The zero point deviations listed in the table must be multiplied by an adjustment factor (k):
* with diamagnetic gases: k=333 K/ (8 [°C] + 273 K)

* with paramagnetic gases: k = [333 K/ (& [°C] + 273 K)]?

All diamagnetic gases have a negative deviation from zero point.

Siemens AP 01-2022  [UEA
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OXYMAT 7 module

.Selection and ordering data

Article No.

OXYMAT 7 module 7MB3020- e ¢ ¢ ¢ 0 - ¢ A A o

For measurement of oxygen

Click on the Article No. for online configuration in the PIA Life Cycle Portal.

Unavailable combinations are shown in PIA Life Cycle Portal as "not permitted".

Module version

Standard module (for 19 inch rack unit enclosure and wall box) 0

Standard module, high temperature 130 °C (for wall box) 1

Standard module for hazardous zone (for 19 inch rack unit enclosure and wall box) 2

Standard module, high temperature for hazardous zone 130 °C (for wall box) 3

Field module for field enclosure Ex d without purging gas connections 4

Field module for field enclosure Ex d with purging gas connections 5

Reference gas pressure

Low-pressure version 100 hPa (for connecting an external pump; without pressure switch) A

High pressure (2 000 ... 4 000 hPa above sample gas pressure) C

High pressure (2 000 ... 4 000 hPa above sample gas pressure), with pressure switch D

Smallest possible measuring span

0.5% B

1% C

2% D

5% E

Material: gas paths, sample chambers, gaskets

Gas path Sample chamber Gasket

* Hose made of FKM (Viton) o Stainless steel (1.4571) * FKM (Viton) 0

 Pipe made of stainless steel « Stainless steel (1.4571) o FKM / Ex: Kalrez (6375) 1
(1.4404)

 Pipe made of Hastelloy C22 » Hastelloy C22  Kalrez (6375) 2

* High-temperature gas path, pipe « Stainless steel (1.4571) * Kalrez (6375) 4
made of stainless steel (1.4571)

« High-temperature gas path, pipe * Hastelloy C22  Kalrez (6375) 5
made of Hastelloy C22

Vibration compensation

Without 0

With 1

Version

Standard 0

Options Order code

Add "-Z" to article number and then add order

code

Settings

Kalrez (6375) gaskets in sample gas path B04

Clean for O2 service (specially cleaned gas path) B06
Emission software for Korea B51

Measuring range indication in plain text, if differ- Y11
ent from default setting

Exclusively for measuring non-toxic sample gases Y16
(field device only)

Basic unit module assignment number D00 ... D99

Note
See order example under "More information”.

UEVA  Sicmens AP 01 - 2022
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OXYMAT 7 module

.Technical specifications

The technical specifications are based on the definitions

of EN 61207-1.

Unless specified otherwise, the data listed below relates to the fol-

lowing measurement conditions:

. Technical specifications (Continued)

OXIMAT 7 module

Measuring conditions

Ambient temperature
Atmospheric pressure
Sample gas flow
Reference gas

Site of installation

25°C

Atmospheric (approx. 1 000 hPa)
0.6 I/min (or NI/min)

Nitrogen

Vibration- and impact-free

« At the zero point

¢ For span gas

Repeatability
¢ At the zero point

« For span gas

Linearity error with dry ambient air”

< 0.5% of the smallest measuring
span/month or < + 50 vpm O,/month,
whichever is greater

=< =+0.5% of the current measuring

span/month or < + 50 vpm O,/month,
whichever is greater

< +0.5% of the smallest measuring span or
<=+ 50 vpm O, whichever is greater

< 0.5% of the current measuring
span/month or < + 50 vpm O,, whichever is
greater

<0.1%

OXIMAT 7 module

General information
Weight

Approx. 5.5 kg (standard version)

Measuring ranges
Number of measuring ranges

Parameters can be assigned in the measur-
ing ranges

* Smallest possible measuring spans

¢ Largest possible measuring span

Max. 4; parameters can be assigned freely

0.5%, 1%, 2% or 5% O,
100% O,

Gas inlet conditions

Sample gas pressure

» Standard devices with hoses

e Standard devices with hoses and ext. RG
pump

» Standard devices with pipes

« Field module
- For non-flammable gases

- For flammable gases up to gas mixtures
which are occasionally explosive

Reference gas pressure
* High-pressure connection

* Low-pressure connection with external ref-
erence gas pump

Pressure drop between sample gas inlet and
sample gas outlet

Sample gas flow
Sample gas temperature
Sample gas humidity (rel. humidity)

500 ... 1 500 hPa (abs.)
Atmospheric pressure = 50 hPa

500 to 3 000 hPa (abs.);
short-term max. 5 000 hPa (abs.)

500 ... 2 500 hPa (abs.)
800 ... 1 100 hPa (abs.)

2 000 hPa above sample gas pressure (with-
in the permissible reference gas pressure
range 2 500 ... 5 000 hPa, abs.)

100 hPa above sample gas pressure
<100 hPa at 1 l/min

18...601/h (0.3 ... 1 I/min)
0...60°C

< 90% (condensation inside the gas path is
to be avoided)

Influencing variables
Ambient temperature
 Deviation at zero point

« Deviation of the span gas

Sample gas pressure
« Deviation at zero point

« Deviation of the span gas

Sample gas flow

¢ Deviation at zero point

 Deviation of the span gas

Accompanying gases

Supply voltage

< 0.5% of the smallest measuring span/ 10 K
or = 50 vpm 0,/10 K, whichever is greater

< 0.5% of the current measuring span/ 10 K
or <50 vpm 0,/10 K, whichever is greater

< 0.2% of the smallest measuring span/1%
pressure variation or < 50 vpm O,/1% pres-
sure variation, whichever is greater

= 0.2% of the current measuring span/1%
pressure variation or < 50 vpm O,/1% pres-
sure variation, whichever is greater

< 1% of smallest measuring span per

0.1 l/min change in flow or < 50 vpm O, per
0.1 I/min change in flow within the permiss-
ible flow range (0.3 to 1 I/min), whichever is
greater

< 1% of current measuring span per

0.1 I/min change in flow or < 50 vpm O, per
0.1 I/min change in flow within the permiss-
ible flow range (0.3 to 1 I/min), whichever is
greater

Zero point deviation (cross-sensitivity) in
accordance with Table A.1 of EN 61207-3

< 0.1% of the current measuring span (with-
in the nominal range of use)

Electrical inputs and outputs
Analog and digital interfaces

See basic unit

Gas connections
Connection fittings

Pipe connection with 6 mm outer diameter

Sample chamber temperature
Standard version

Approx. 72 °C

Time response
Warm-up period at room temperature
Response characteristics

« Delayed display Tgo with an electronic
damping setting of O s and a sample gas
flow of 1 NI/min.

¢ Dead time Tyo

<2h

<1.9s; < 2.4 s (field module including flame
arrestor)

<1.15; < 1.6 s (field module)

Measuring response

Output signal fluctuation with static damp-
ing constant of 0 s and dynamic noise damp-
ingof 5% /10 s

Detection limit

Measured value drift

< +0.5% of smallest measuring span (noise
bandwidth corresponds to 1% = 60 value or
0.333% = 20 value), with vibration compens-
ation activated: < 1.5 times the value

< 1% of smallest measuring span according
to nameplate (with vibration compensation
activated: < 1.5 times the value)

Climatic conditions
Storage and transport
Permissible ambient temperature?

Relative humidity (RH) during storage, trans-
port or operation

-30...70°C
0..50°C

< 90% (condensation on the installed com-
ponents is to be avoided)

1) Untreated ambient air contains less than 20.95% O, (literature value) since
existing humidity of the oxygen content is decreased relatively.
2) Restriction for installing together with an ULTRAMAT 7 module: 5 ... 45 °C.

Siemens AP 01 - 2022
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OXYMAT 7 module

Circuit diagrams

Gas connections for sample gas inlet and outlet, reference gas: Fittings, 6 mm pipe diameter

QRO CO0O

Gas connections of the field module
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OXYMAT 7 module

. Circuit diagrams (Continued)

\
—

@ Purging gas stub @

(2) Slot of module 1: OXYMAT 7
@ Slot of module 2

Wall-mounted device, bottom

. More information

Ordering example

OXYMAT 7 module installed in wall box
7MB3000-3AX00-1AA0-Z+D02
7MB3020-0CE00-0AA0-Z+D02

OXYMAT 7 module and ULTRAMAT 7 module built into rack-moun-
ted enclosure

7MB3000-0AA00-1AA0-Z+D05
7MB3020-0CE00-0AA0-Z+D05
7MB3010-0CA10-0AA0-Z+D05

OXYMAT 7 module and wall box supplied unassembled
7MB3000-3CX00-1AA0

7MB3020-0CE00-0AAQ

Siemens AP 012022  [UEE]
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CALOMAT 7 module

. Overview

The CALOMAT 7 module is primarily used for quantitative determin-
ation of H, or He in digital or quasi-digital non-corrosive gas mix-
tures.

Concentrations of other gases can also be measured if their thermal
conductivity differs significantly from their accompanying gases,
such as Ar, CO,, CH,.

. Benefits

* Small Tgp time due to micromechanical-produced Si sensor

* Universally applicable hardware basis, high measuring range
dynamics (e.g. 0 to 0.5%, O to 100%, 95 to 100% H>)

* Open interface architecture (analog, digital, Ethernet)

¢ SIMATIC PDM network for maintenance and servicing information
(optional)

¢ Introduction of flammable gas possible

.Application

* Pure gas monitoring (0 to 0.5% H, in Ar)
* Protective gas monitoring (O to 2% He in N,)
* Hydroargon gas monitoring (0 to 25% H; in Ar)
* Forming gas monitoring (0 to 25% H, in Ny)
¢ Gas production:

- 0to2%HeinN;

- 0to 10% Arin Oy
* Chemical applications:

- 0to 2% Hy in NHs

- 5010 70% H; in N>
* Wood gasification (0 to 30% H; in CO/CO,/CHy4)
* Blast furnace gas (0 to 5% H; in CO/CO,/CH4/N3)
* Bessemer converter gas (0 to 20% H, in CO/CO,)

UEI  siemens AP 01 - 2022
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. Design

Structure of CALOMAT 7

CALOMAT 7, gas path
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CALOMAT 7 module

. Mode of operation . Function (Continued)
The measuring method is based on the different levels of thermal Cross-interferences
conductivity of gases. CALOMAT 7 modules work with a To determine the cross-interferences of accompanying gases with
micromechanically produced Si chip, the measuring membrane of several interfering gas components, you must know the sample gas
which is equipped with thin-film resistors. composition. The following table contains the zero offsets for the
The resistors contained in the diaphragm are regulated for constant carrier gas N5 as H, equivalent values with 10 % interference gas.

temperature. The amperage required fluctuates in accordance with
the thermal conductivity of the sample gas. This raw value determ-

ined in this way is processed further electronically to calculate the Interference gas H; equivalent values with 10 %
gas concentration. interference gas
The sensor is in a thermostatically controlled stainless steel enclos- CHs +1.77 %
ure in order to suppress the effect of the ambient temperature. To CHe +0.47 %
rule out flow influences, the sensor is mounted in a bore hole next C3Hg -0.28 %
to the flow channel. o 0.10%
Note o, -0.84 %
i . 0, +0.19%
The sample gases must be fed into the analyzers free of dust. Con- .
densation (dew point sample gas < ambient temperature) is to be N20 ek
avoided in the sample chambers. Therefore, the use of gas modified N HAB%
for the measuring tasks is necessary in most application cases. An 1.22%
He +6.32%
@) SFs 2.15%
S0, 1.47 %
Synth. Air +0.40 %
b ) H,0 (3 %) +0.38 %
>3 :
;’ );:}‘} Zero offset in the system H, in N,
O ST S S NS R C R I DR e ©)
If you are using accompanying gas concentrations = 10 %, you can
use the corresponding multiples of the respective table value as an
approximation. This procedure applies depending on the type of
gas for an accompanying gas concentration range up to approx.
25 %.
@ Sample gas inlet The thermal conductivity of most gas mixtures has a non-linear
Measuring membrane with thin-film resistors response. Even ambiguous results can occur in specific concentra-

tion ranges, e.g. with H; in He mixtures.

In addition to the zero offset, the accompanying gas can also affect
the characteristic curve. For most gases, however, the effect on the
characteristic curve is negligible.

@ Sample gas outlet

CALOMAT 7, mode of operation

. Function

Main features
* Four freely parameterizable measuring ranges, also with sup-
pressed zero point; all measuring ranges are linear

* Smallest measuring spans down to 0.5 % H, (with suppressed zero
point: 95 to 100 % H;) possible

¢ Automatic or manual measuring range switchover selectable;
remote switching is also possible

* Storage of measured values possible during calibration

* Time constants selectable within wide limits (static/dynamic noise
damping); i.e. the response time of the device can be adapted to
the respective measuring task

* Short response time
¢ Low long-term drift

* Measuring point switchover for up to 6 measuring points (para-
meterizable)

* Measuring range identification
* Measuring point identification

* External pressure sensor can be connected — for correction of vari-
ations in sample gas pressure

¢ Automatic measuring range calibration parameterizable
* Operation based on the NAMUR recommendation

UELER  Siemens AP 01 - 2022
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CALOMAT 7 module

.Selection and ordering data

Article No.
CALOMAT 7 module 7MB3040- e ¢ o 0 0 - 0 o o o
For the measurement of gases in binary or quasi-binary gas mixtures
Click on the Article No. for online configuration in the PIA Life Cycle Portal.
Unavailable combinations are shown in PIA Life Cycle Portal as "not permitted".
Module version
Standard module for 19 inch rack unit enclosure and wall box 0
Standard module for hazardous zone for 19 inch rack unit enclosure and wall box 2
Measured components, corrosive gas mixtures
Non-corrosive gas mixtures only X
Measuring range, corrosive mixtures
Non-corrosive gas mixtures only X
Material of gas path
Stainless steel 1.4571 0
Reference gas chamber
None (for non-corrosives gas mixtures) 0
Measured components, non-corrosive mixtures
H, in N; A
Hy in Ar B
He in N, C
Hein Ar D
Hein H, E
Arin N, F
Arin O, G
CHsin N, H
CHg in Ar J
COin N K
Special version: H, in N, (for blast furnace gas, converter gas, wood gasification) Q
Smallest measuring range Largest measuring range
0...0.5% 0... 100% A
0...1% 0... 100% B
0..2% 0... 100% C
0...5% 0... 100% D
0...10% 0... 100% E
0... 10% 0 ... 80% F
Version
Standard 0

The following mixtures are available as a special application

(7MB3047):

H, in He N in 02

H, in CO, Ny in H2

H, in synthetic air Synthetic air in Ar
H, in CHy Synthetic air in CO,
He in synthetic air Synthetic air in H,
Arin He Synthetic air in He
Arin CO, CO, in Ar

Ar in synthetic air CO; in synthetic air
Arin Hy COyinH;

Ny in Ar CHy in synthetic air
N, in He CHgin Hy

N, in CHy 0zin Ny

Options Order code
Add "-Z" to article number and then add order

code

Settings

Clean for O2 service (specially cleaned gas path) B06

Measuring range indication in plain text, if differ- Y11

ent from default setting
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CALOMAT 7 module

.Selection and ordering data (Continued)

Options

Order code

Special setting (only in conjunction with applica- Y12

tion no.)

Extended special setting (only in conjunction

with application no.)

Basic unit module assignment number

Note

Y13

D00 ... D99

See order example under "More information”.

.Technical specifications

The technical specifications are based on the definitions

of EN 61207-1.

Unless specified otherwise, the data listed below relates to the fol-

lowing measurement conditions:

Measuring conditions

Ambient temperature
Atmospheric pressure
Sample gas flow
Reference application
Site of installation

25°C

Atmospheric (approx. 1 000 hPa)
0.6 I/min (or Nl/min)

H, in Ny*

Vibration- and impact-free

* The technical specifications for time and measuring response as well as for
the influencing variables can sometimes differ significantly for other gas mix-

tures.

CALOMAT module

General information
Weight

Approx. 3 kg

Measuring ranges
Number of measuring ranges

Parameters can be assigned in the measur-
ing ranges

« Smallest possible measuring span
o Largest possible measuring span

¢ Smallest possible measuring span with
suppressed zero point

Max. 4; parameters can be assigned freely

0.5% H; in N,
100% H, in N,
5% (e.g. 95% ... 100%) H, in N

Gas inlet conditions
Sample gas pressure

Pressure drop between sample gas inlet and
sample gas outlet

Sample gas flow
Sample gas temperature
Sample gas humidity (rel. humidity)

700 ... 1 200 hPa (abs.)
<50 hPaat 1.5 I/min

30...901/h (0.5 ... 1.5 l/min)
0 o Z0C

<90% (condensation inside the gas path is
to be avoided)

Sample chamber temperature
Standard version

Approx. 72 °C

Time response
Warm-up period at room temperature
Response characteristics

« Delayed display Too with device-internal
signal damping (low pass filter) of 1's

* Dead time (Typ) at 1 I/min

» Adjustable signal damping range

< 30 min (max. accuracy after 2 h)

<25s

<0.5s
0to100s

Measuring response

Output signal fluctuation with device-intern-
al signal damping of 1's

<+ 0.5% of the smallest measuring span acc.

to nameplate (0 < + 8.33 vpm Hy)

l Technical specifications (Continued)

CALOMAT module

Detection limit

Measured value drift

Repeatability

Linearity error

< 1% of the smallest measuring span accord-
ing to nameplate

<+ 1%/week of smallest measuring span
according to nameplate or
<50 vpm H,/week, whichever is greater

<+ 1% of the current measuring span or
100 vpm Hy

<=+ 1% of the current measuring span or
100 vpm H,

Influencing variables
Ambient temperature

Sample gas pressure

Sample gas flow

Accompanying gases (interference gases)

Supply voltage

<=+ 0.5%"/10 K of the current measuring
span or <+ 50 vpm H,/10 K

<+ 0.5%" of the current measuring span/1%
pressure variation or < =+ 50 vpm H,/1% pres-
sure variation

<+ 0.2% of the smallest possible measuring
span with a change in flow of 1 dl/min with-
in the permissible flow range

The interference gas sensitivity depends on
the application and must be determined in
each case except for applications with blast
furnace gas / converter gas / wood gasifica-
tion (pre-adjusted).

<=+ 0.1% of characteristic curve end value
(within the nominal range of use)

Electrical inputs and outputs
Analog and digital interfaces

See basic unit

Climatic conditions
Storage and transport

Permissible ambient temperature (during
operation in basic unit)?

Relative humidity (RH) during storage, trans-
port or operation

-30...70°C
0...50°C

< 90% (condensation on the installed com-
ponents is to be avoided)

Gas connections
Connection fittings

Pipe connection with 6 mm outer diameter

Materials of wetted parts

Gas connection

Clamping rings and union nut (set)
Sample gas pipes

Sensor mounting block

Sensor

Gasket, contained in the sensor module

Stainless steel material no. 1.4571
Stainless steel material no. 1.4401
Stainless steel material no. 1.4404
Stainless steel material no. 1.4571
Si, SiOxNy, Au, epoxy resin, glass
Perfluorelastomere FFKM

" Values less than the detection limit are not useful
2) Restriction for installing an ULTRAMAT 7 module: 5 ... 45 °C.
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Extractive continuous process gas analysis
SIPROCESS GA700

CALOMAT 7 module

. Circuit diagrams

o o
o o
@ Sample gas inlet

@ Sample gas outlet

(3) N

(4) NcC.

CALOMAT 7 gas connections

The sample gas connections are made of stainless steel with material no. 1.4571 and are designed as connection fittings with a pipe diamet-
er of 6 mm.

@ Purging gas stub @
(2) Slot of module 1: CALOMAT 7
@ Slot of module 2

Wall-mounted device, bottom

. More information

Ordering example

CALOMAT 7 module installed in wall box
7MB3000-3FX00-1AA0-Z+D12
7MB3040-0XX00-0BB0-Z+D12
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Extractive continuous process gas analysis
SIPROCESS GA700

Parts for the SIPROCESS GA700 modules wetted by sample gas

. Overview
Gas path ULTRAMAT 7 OXYMAT 7 CALOMAT 7
With hoses Bushing - PVDF -
(Viton) Hose - FKM (Viton) -
Sample chamber - Stainless steel 1.4571 -
Nozzle (sample cham- — Stainless steel 1.4571 -
ber)
Restrictor - PTFE (Teflon) -
O-ring - FKM (Viton) -
With pipes Bushing Stainless steel 1.4571 Stainless steel 1.4571 Stainless steel 1.4571
(stainless steel) Pipe Stainless steel 1.4571 Stainless steel 1.4404 Stainless steel 1.4404
Sample chamber
* Body Aluminum Stainless steel 1.4571 -
e Lining Aluminum or tantalum - -
¢ Window CaF2, adhesive: E353 - -
Sensor mounting - - Stainless steel 1.4571
block
Sensor - - Si, SiO4Ny, AU, epoxy resin, glass
Sample gas restrictor — Stainless steel 1.4571 -
0-rings FKM (Viton) or FFKM (Kalrez 6375) FKM (Viton) or FFKM (Kalrez 6375) FFKM (Kalrez 6375)
With pipes Bushing Hastelloy C22 Hastelloy C22 -
(Hastelloy) Pipe Hastelloy C22 Hastelloy C22 -
Sample chamber
* Body Aluminum Hastelloy C22 -
* Lining Tantalum = =
* Window CaF2, adhesive: E353 = =
Sample gas restrictor — Hastelloy C22 -
0-rings FKM (Viton) or FFKM (Kalrez 6375) FFKM (Kalrez 6375) -
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Extractive continuous process gas analysis
Series 6

ULTRAMAT 6

. Overview

The ULTRAMAT 6 single-channel or dual-channel gas analyzers
operate according to the NDIR two-beam alternating light principle
and measure gases highly selectively whose absorption bands lie in
the infrared wavelength range from 2 to 9 pm, such as CO, CO,,
NO, SO,, NH3, H,0 as well as CH4 and other hydrocarbons.
Single-channel analyzers can simultaneously measure up to 2 gas
components, while dual-channel analyzers can simultaneously
measure 3 (or 4 on request) gas components.

. Benefits

High selectivity with double-layer detector and optical coupler

* Reliable measurements even in complex gas mixtures

Low detection limits

* Measurements with low concentrations

Corrosion-resistant materials in gas path (option)

* Measurement possible in highly corrosive sample gases
Analyzer cells can be cleaned as required on site

¢ Cost savings due to reuse after contamination

Electronics and physics: gas-tight isolation, purging is possible, IP65
¢ Long service life even in harsh environments

Heated versions (option)

* Use also in presence of gases condensing at low temperature
Ex(p) for Zones 1 and 2 (in accordance with to ATEX 2G and ATEX
3G)

.Application

* Measurement for boiler control in combustion plants

* Emission measurements in combustion plants

* Measurement in the automotive industry (test benches)
* Warning equipment

* Process gas concentrations in chemical plants

* Trace measurements in pure gas processes

¢ Environmental protection

* TLV (Threshold Limit Value) monitoring at the workplace
* Quality monitoring

* Ex versions for analyzing flammable and non-flammable gases or
vapors for use in hazardous areas

Special versions

Special applications

Besides the standard combinations, special applications concerning
material in the gas path, material in the sample chambers (e.g.
Titan, Hastelloy C22) and measured components are also available
on request

.Application (Continued)

Performance-tested version /| QAL

For measurements of CO, NO, SO, and O, according to sections 13
and 27 of the German Federal Immission Protection Regulations
and TA Luft, performance-tested versions according to EN 15267
are available.
Certified measuring range:
* 1-component analyzer

CO: 0 to 75 mg/m?; 0 to 10 000 mg/m?

NO: 0 to 100 mg/m3; 0 to 10 000 mg/m?

SO,: 0 to 75 mg/m3; 0 to 1 500 mg/m?
* 0,: 0to 5vol.%; 0 to 25 vol.%
In addition, performance-tested versions of the ULTRAMAT 6 meet
the requirements set forth in EN 14956 and QAL1 according to
EN 14181. Conformity of the analyzers with both standards is TUV-
certified.
Determination of the analyzer drift according to EN 14181 (QAL3)
can be carried out manually or also with a PC using the SIPROM GA
maintenance and servicing software. In addition, selected manufac-
turers of emission evaluation computers offer the possibility for
downloading the drift data via the analyzer's serial interface and to
automatically record and process it in the evaluation computer.

Flow-type reference cell

* The flow through the reference cell should be adapted to the
sample gas flow

* The gas supply of the reduced flow-type reference cell should
have a primary pressure of 3 000 to 5 000 hPa (abs.). The flow is
then automatically regulated at approximately 8 ml/min using a
restrictor
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Extractive continuous process gas analysis
Series 6

ULTRAMAT 6
. Design

19" rack unit

* 19" rack unit with 4 U for installation
- In hinged frame
- In cabinets with or without telescopic rails
* Front plate can be swung down for servicing purposes (laptop connection)
* Internal gas paths: hose made of FKM (Viton) or pipe made of titanium or stainless steel
* Gas connections for sample gas inlet and outlet: pipe diameter 6 mm or 1/4"
* Flow indicator for sample gas on front plate (option)
* Pressure switch in sample gas path for flow monitoring (option)

Field device

* Two-door enclosure with gas-tight separation of the electronics modules from parts conveying gas

¢ Individually purgeable enclosure halves

* Parts in contact with sample gas can be heated up to 65 °C (option)

* Gas path: hose made of FKM (Viton) or pipe made of titanium or stainless steel (further materials possible as special applications)
* Gas connections for sample gas inlet and outlet: pipe union for pipe diameter 6 mm or 1/4"

¢ Purging gas connections: pipe diameter 10 mm or 3/8"

Display and operator panel
¢ Large LCD panel for simultaneous display of:
- Measured value (digital and analog displays)
- Status bar
- Measuring ranges
¢ Contrast of LCD panel adjustable using menu
* Washable membrane keyboard with five softkeys
* Menu-driven operation for parameterization, test functions, adjustment
¢ User help in plain text
¢ Graphic display of concentration trend; programmable time intervals

¢ Bilingual operating software:
Germanl/English, English/Spanish, French/English, Italian/English, Spanish/English

Inputs and outputs

* One analog output per medium (from 0, 2, 4 to 20 mA; NAMUR parameterizable)

* Two analog inputs freely configurable (e.g. correction of cross-interference or external pressure sensor)

* Six digital inputs freely configurable (e.g. for measuring range switchover, processing of external signals from sample preparation)

* Six relay outputs freely configurable e.g. for fault, maintenance demanded, limit alarm, external solenoid valves

* Expandable with eight additional digital inputs and eight additional relay outputs e.g. for autocalibration with up to four calibration gases

Communication
RS 485 present in the basic unit (connection at the rear; for the rack unit also behind the front plate).

Options

* AK interface for the automotive industry with extended functions
* RS 485/RS 232 converter

* RS 485/Ethernet converter

* RS 485/USB converter

¢ Connection to networks via PROFIBUS DP/PA interface

* SIPROM GA software as the service and maintenance tool
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Series 6
ULTRAMAT 6

. Design (Continued)

LED backlit graphic

display and

membrane keyboard

with noticeable click

Display of
concentrations as
numbers and bargraph
for channel 1

Display of

concentrations as

numbers and bargraph
for channel 2

Display of
start-of-scale and
full-scale values

Keyboard to
enter values

CLEAR key

ULTRAMAT 6

Status line for display
of analyzer status
(programmable)

to delete inputs

ULTRAMAT 6, membrane keyboard and graphic display

Designs - Parts wetted by sample gas, standard

ENTER keyJ

to accept
input values

Two code levels
according to NAMUR
(maintenance and
specialist level)

Easy operation with

menu control
using five softkeys

Display of current
measuring ranges

Status line for channel 2
to display the unit
status (programmable)

ESC key
to abort inputs

INFO key
for help in plain text

MEAS key
to return to
measurement mode

Sample chamber:

* Body

O-ring: FKM (e.g. Viton) or
FFKM (Kalrez)

Aluminum

0-ring: FKM (e.g. Viton) or
FFKM (Kalrez)

Aluminum

Gas path 19" rack unit Field device Field device Ex
With hoses Bushing Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571 -
Hose FKM (e.g. Viton) FKM (e.g. Viton)
Sample chamber:
* Body Aluminum Aluminum
e Lining Aluminum Aluminum
* Fitting Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571 -
O-ring: FKM (e.g. Viton) or O-ring: FKM (e.g. Viton) or
FFKM (Kalrez) FFKM (Kalrez)
¢ Window CaF,, adhesive: E353, O-ring:  CaF,, adhesive: E353, O-ring:
FKM (e.g. Viton) or FFKM FKM (e.g. Viton) or FFKM
(Kalrez) (Kalrez)
With pipes Bushing Titanium Titanium Titanium
Pipe Titanium Titanium Titanium

O-ring: FKM (e.g. Viton) or
FFKM (Kalrez)

Aluminum
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Series 6

ULTRAMAT 6

. Design (Continued)

Gas path 19" rack unit Field device Field device Ex
With pipes * Lining Tantalum (only for cell length  Tantalum (only for cell length  Tantalum (only for cell length
20... 180 mm) 20...180 mm) 20... 180 mm)
¢ Window CaF,, adhesive: E353, O-ring:  CaF,, adhesive: E353, O-ring:  CaF,, adhesive: E353, O-ring:
FKM (e.g. Viton) or FFKM FKM (e.g. Viton) or FFKM FKM (e.g. Viton) or FFKM
(Kalrez) (Kalrez) (Kalrez)
With pipes Bushing Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571
Pipe Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571
O-ring: FKM (e.g. Viton) or O-ring: FKM (e.g. Viton) or O-ring: FKM (e.g. Viton) or
FFKM (Kalrez) FFKM (Kalrez) FFKM (Kalrez)
Sample chamber:
* Body Aluminum Aluminum Aluminum
* Lining Aluminum or tantalum (tan- Aluminum or tantalum (tan- Aluminum or tantalum (tan-
talum only for cell length talum only for cell length talum only for cell length
20 ... 180 mm) 20 ... 180 mm) 20 ... 180 mm)
¢ Window CaF,, adhesive: E353, O-ring:  CaF,, adhesive: E353, O-ring:  CaF,, adhesive: E353, O-ring:
FKM (e.g. Viton) or FFKM FKM (e.g. Viton) or FFKM FKM (e.g. Viton) or FFKM
(Kalrez) (Kalrez) (Kalrez)
Options
Gas path 19" rack unit Field device Field device Ex
Flow indicator Measuring tube Duran glass - -
Variable area Duran glass - -

Suspension boundary PTFE (Teflon) - -

Angle units FKM (e.g. Viton) - -
Pressure switch Diaphragm FKM (e.g. Viton) - -
Enclosure PA 6.3T - -

Versions - Parts wetted by sample gas, special applications (examples)

Gas path 19" rack unit Field device Field device Ex
With pipes Bushing e.g. Hastelloy C22 e.g. Hastelloy C22 e.g. Hastelloy C22
Pipe e.g. Hastelloy C22 e.g. Hastelloy C22 e.g. Hastelloy C22

Sample chamber:

* Body

e Window

O-ring: FKM (e.g. Viton) or
FFKM (Kalrez)

e.g. Hastelloy C22

CaF,, without adhesive
O-ring: FKM (e.g. Viton) or
FFKM (Kalrez)

O-ring: FKM (e.g. Viton) or
FFKM (Kalrez)

e.g. Hastelloy C22

CaF,, without adhesive
O-ring: FKM (e.g. Viton) or
FFKM (Kalrez)

O-ring: FKM (e.g. Viton) or
FFKM (Kalrez)

e.g. Hastelloy C22

CaF,, without adhesive
O-ring: FKM (e.g. Viton) or
FFKM (Kalrez)
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. Design (Continued)
Gas path (19" rack unit)

Gas path ULTRAMAT 6, dual-channel unit, 19" rack unit
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ULTRAMAT 6

. Design (Continued)

Legend for the figures "Gas path (19" rack unit)"

1 Sample gas inlet channel 1 8 Restrictor

2 Sample gas outlet channel 1 9 Purging gas inlet

3 Reference gas outlet (option) 10 Connection of atmospheric pressure sensor
4 Reference gas inlet (option) 11 Atmospheric pressure sensor

5 Sample gas inlet channel 2 12 Flow indicator in sample gas path (option)
6 Sample gas outlet channel 2 13 Pressure switch in sample gas path (option)
7 IR physical system

Gas path (field device)

© 5 6
m il min e

10

Electronic side Analyzing side

Gas path ULTRAMAT 6, field device, with flow-type reference cell (option)

Legend for figure "Gas path (field device)"

1 Sample gas inlet 7 Purging gas outlet (analyzer side)

2 Sample gas outlet 8 Purging gas inlet (analyzer side)

3 Reference gas inlet (option) 9 Connection of atmospheric pressure sensor
4 Reference gas outlet (option) 10 IR physical system

5 Purging gas inlet (electronics side) 11 Atmospheric pressure sensor

6 Purging gas outlet (electronics side)
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. Mode of operation

The ULTRAMAT 6 gas analyzer operates according to the infrared
two-beam modulated light principle with double-layer detector and
optical coupler.

The measuring principle is based on the molecule-specific absorp-
tion of bands of infrared radiation. The absorbed wavelengths are
characteristic to the individual gases, but may partially overlap. This
results in cross-sensitivities which are reduced to a minimum in the
ULTRAMAT 6 gas analyzers by the following measures:

* Gas-filled filter cell (beam divider)

* Double-layer detector with optical coupler

¢ Optical filters if necessary

The figure shows the measuring principle. An IR source (1) which is
heated to approx. 700 °C and which can be shifted to balance the
system is divided by the beam divider (3) into two equal beams
(sample and reference beams). The beam divider also acts as a filter
cell.

The reference beam passes through a reference cell (8) filled with
N, (a non-infrared-active gas) and reaches the right-hand side of
the detector chamber (11) practically unattenuated. The sample
beam passes through the sample chamber (7) through which the
sample gas flows and reaches the left-hand side of the detector (10)
attenuated to a lesser or greater extent depending on the concen-
tration of the sample gas. The detector chamber is filled with a
defined concentration of the gas component to be measured.

The detector is designed as a double-layer detector. The center of
the absorption band is preferentially absorbed in the upper detector
layer, the edges of the band are absorbed to approximately the
same extent in the upper and lower layers. The upper and lower
detector layers are connected together via the microflow sensor
(12). This coupling means that the spectral sensitivity has a very
narrow band.

The optical coupler (13) lengthens the lower detector chamber lay-
er optically. The infrared absorption in the second detector chamber
layer is varied by changing the slider position (14). It is thus possible
to individually minimize the influence of interfering components.

A chopper (5) rotates between the beam divider and the sample
chamber and interrupts the two beams alternately and periodically.
If absorption takes place in the sample chamber, a pulsating flow is
generated between the two detector levels which is converted by
the microflow sensor (12) into an electric signal.

The microflow sensor consists of two nickel-plated grids heated to
approximately 120 °C, which, along with two supplementary resist-
ors, form a Wheatstone bridge. The pulsating flow together with
the dense arrangement of the Ni grids causes a change in resist-
ance. This leads to an offset in the bridge, which is dependent on
the concentration of the sample gas.

Notes

The sample gases must be fed into the analyzers free of dust. Con-
densation in the sample chambers must be prevented. Therefore,
the use of gas modified for the measuring task is necessary in most
application cases.

As far as possible, the ambient air of the analyzer unit should not
have a large concentration of the gas components to be measured.
Flow-type reference cells with reduced flow must not be operated
with flammable or toxic gases.

Flow-type reference cells with reduced flow and an O, content

> 70% may only be used together with Y02 ("Clean for 0,").
Channels with electronically suppressed zero point only differ from
the standard version in the measuring range parameterization.
Physically suppressed zeros can be provided as a special application.

. Mode of operation (Continued)
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IR source, adjustable
Optical filter
Beam divider

(12 Microflow sensor
@ Optical coupler
Slider, adjustable
Eddy current drive

Chopper

Sample gas inlet

Sample cell

Reference cell

Sample gas outlet

Detector, meas. side

Detector, reference side

QREERE@E@EE)

ULTRAMAT 6, principle of operation
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ULTRAMAT 6

. Function

Main features

* Dimension of measured value freely selectable (e.g. vpm, mg/m3)
* Four freely parameterizable measuring ranges per component

* Measuring ranges with suppressed zero point possible

* Measuring range identification

* Electrically isolated measured value output 0/2/4 up to 20 mA per
component

¢ Automatic or manual measuring range switchover selectable;
remote switching is also possible

¢ Differential measuring ranges with flow-type reference cell
¢ Storage of measured values possible during calibration

* Wide range of selectable time constants (static/dynamic noise
damping); i.e. the response time of the device or component can
be adapted to the respective measuring task

¢ Short response time
* Low long-term drift

* Measuring point switchover for up to 6 measuring points (para-
meterizable)

* Measuring point identification
* Monitoring of sample gas flow (option)

¢ Internal pressure sensor for correction of variations in atmospheric
pressure in the range 700 to 1 200 hPa absolute

¢ External pressure sensor can be connected for correction of vari-
ations in the process gas pressure in the range 700 to 1 500 hPa
absolute (option)

* Two input levels with separate authorization codes to prevent
unintentional and unauthorized operator intervention

¢ Automatic measuring range calibration parameterizable

* Simple handling using a numerical membrane keyboard and oper-
ator prompting

* Operation based on NAMUR recommendation

¢ Custom-made device designs, such as:
- Customer acceptance
- TAG plates
- Clean for O, service (specially cleaned gas path)

¢ Easy device replacement since electrical connections can be
simply disconnected from the device

* Sample chambers for use in presence of highly corrosive sample
gases, e.g. tantalum layer or sample chamber made of Hastelloy
C22 (special application)

Additional features, dual-channel version

* Separate design of physical unit, electronics, inputs/outputs and
power supply for each channel

* Display and operation via common LCD panel and keyboard

* Measurement channels 1 and 2 can be converted to series con-
nection (linking of gas connections from channel 1 to channel 2 at
the rear of the device)
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ULTRAMAT 6/ 19" rack unit

.Selection and ordering data

Article No.

ULTRAMAT 6 gas analyzer 7MB2121- e e 06 060 - 0 A A e
Single-channel 19" rack unit for installation in cabinets
Click on the Article No. for online configuration in the PIA Life Cycle Portal.
Unavailable combinations are shown in PIA Life Cycle Portal as "not permitted".
Gas connections for sample gas and reference gas
Pipe with 6 mm outer diameter 0
Pipe with %" outer diameter 1
Measured component Possible with measuring range identi-

fication
co 11...30 A
CO highly selective (with optical filter)? 12...30 B
CO, 10...30 C
CHy 13...30 D
CH; 15...30 E
CoHq 15...30 F
CHe 14 ...30 G
C3He 14...30 H
C3Hg 13...30 J
C4He 15...30 K
C4H1o 14 ...30 L
CeHia 14...30 M
S0, 12...30 N
NO% 14 ...30 P
NH;3 (dry) 14...30 Q
H,O 17 ...22 R
N>O 13...30 S
CO? 13,15...17,19, 23, 25, 29 X
Smallest measuring range Largest measuring range Measuring range identification
0...5vpm 0...100 vpm 10 A
0...10 vpm 0...200 vpm 11 B
0...20 vpm 0 ... 400 vpm 12 C
0...50 vpm 0...1000vpm 13 D
0...100 vpm 0... 1000 vpm 14 E
0...300 vpm 0...3 000 vpm 15 [
0...500 vpm 0...5000 vpm 16 G
0...1000vpm 0...10000 vpm 17 H
0...3000 vpm 0...10000 vpm 18 J
0...3000 vpm 0...30 000 vpm 19 K
0...5000 vpm 0...15000 vpm 20 L
0...5000 vpm 0...50 000 vpm 21 M
0..1% 0...3% 22 N
0..1% 0...10% 23 P
0..3% 0...10% 24 Q
0...3% 0...30% 25 R
0..5% 0...15% 26 S
0..5% 0...50% 27 T
0...10% 0...30% 28 u
0...10% 0... 100% 29 \
0...30% 0 ... 100% 30 W
Internal gas paths Sample chamber? (lining) Reference chamber (flow-type)
Hose made of FKM (Viton) Aluminum Non-flow-type 0
Hose made of FKM (Viton) Aluminum Flow-type 1
Hose made of FKM (Viton) with sample ~ Aluminum Non-flow-type 2
gas monitoring
Hose made of FKM (Viton) with sample ~ Aluminum Flow-type 3
gas monitoring
Pipe made of titanium Tantalum Non-flow-type 4
Pipe made of titanium Tantalum Flow-type 5
Stainless steel pipe (mat. no. 1.4571)  Aluminum Non-flow-type 6
Stainless steel pipe (mat. no. 1.4571)  Tantalum Non-flow-type 8
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ULTRAMAT 6/ 19" rack unit

.Selection and ordering data (Continued)

Article No.
ULTRAMAT 6 gas analyzer 7MB2121- e e 06 060 - 0 A A e
Single-channel 19" rack unit for installation in cabinets
Add-on electronics
Without 0
AUTOCAL function with 8 additional digital inputs/outputs each 1
AUTOCAL function with serial interface for the automotive industry (AK) 3
AUTOCAL function with 8 digital inputs/outputs each and PROFIBUS PA interface 6
AUTOCAL function with 8 digital inputs/outputs each and PROFIBUS DP interface 7
Auxiliary power
100 ... 120 VAC, 48 ... 63 Hz 0
200 ... 240 VAC, 48 ... 63 Hz 1
Language of the operating software
German 0
English 1
French 2
Spanish 3
Italian 4

D Only for cell lengths 20 to 180 mm.

2 QAL1: See table "Performance tested according to EN 15267 (single component)".

3) QAL1T: See table "Based on QAL1 according to SIRAIMCERTS (single component)".

4 QAL1: See tables "Based on QAL1 according to SIRAIMCERTS (single component)" and "Performance-tested according to EN 15267 (single component)".

Options Order code

Add "-Z" to article number and then add order
code

Settings

Flow-type reference cell with reduced flow, ~ A20
6 mm

Flow-type reference cell with reduced flow,  A21
"

Telescopic rails (2 units) A31
Set of Torx screwdrivers A32
Tag plates (customized inscription) BO3
Kalrez gaskets in sample gas path B0O4

SIL Declaration of Conformity (SIL 2) Function- C20
al Safety according to IEC 61508 and

IEC61511

FMICSA certificate — Class | Div 2 E20
Clean for O, service (specially cleaned gas Y02
path)

Measuring range indication in plain text, if dif- Y71
ferent from default setting

Special setting (only in conjunction withan Y12
application no., e.g. extended measuring
range)

Extended special setting (only in conjunction Y13
with an application no., e.g. determination of
cross-interferences)

Hardware/software configuration conforming Y17
to QAL1 suitability test according to
EN 14181:2004

Performance-tested according to EN 15267 Y27

Accessories Article No.
RS 485/Ethernet converter A5E00852383
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Extractive continuous process gas analysis
Series 6

ULTRAMAT 6/ 19" rack unit

.Selection and ordering data (Continued)

Accessories Article No.
RS 485/RS 232 converter C79451-21589-U1
RS 485/USB converter A5E00852382

AUTOCAL function with serial interface for the €79451-A3480-D512
automotive industry (AK)

AUTOCAL function with 8 digital inputs/out- ~ €79451-A3480-D511
puts

AUTOCAL function with 8 digital inputs/out- ~ A5E00057307

puts and PROFIBUS PA

AUTOCAL function with 8 digital inputs/out- ~ A5E00057312
puts and PROFIBUS DP

Set of Torx screwdrivers A5E34821625
Article No.

ULTRAMAT 6 gas analyzer 7MB2123- ® 6 06 06 0 - o0 0 0 o
Two-channel 19" rack unit for installation in cabinets for measuring 2 IR components
Click on the Article No. for online configuration in the PIA Life Cycle Portal.
Unavailable combinations are shown in PIA Life Cycle Portal as "not permitted".
Gas connections for sample gas and reference gas
Pipe with 6 mm outer diameter 0
Pipe with 4" outer diameter 1
Channel 1 Measured component Possible with measuring range identi-

fication
co 11...30 A
CO highly selective (with optical filter)? 12...30 B
CO, 10...30 C
CH4 13...30 D
CHy 15...30 E
CoHa 15...30 F
CoHe 14 ...30 G
C3He 14 ...30 H
C3Hg 13...30 J
C4He 15...30 K
C4Hio 14...30 L
CeH1a 14 ... 30 M
S0, 12...30 N
NO# 14 ...30 P
NHs (dry) 14...30 Q
H,0 17 ...22 R
N,O 13...30 S
co¥ 13,15...17,19, 23, 25, 29 X
Smallest measuring range Largest measuring range Measuring range identification
0..5vpm 0...100 vpm 10 A
0...10 vpm 0...200 vpm 11 B
0...20 vpm 0 ... 400 vpm 12 @
0...50 vpm 0...1000 vpm 13 D
0...100 vpm 0... 1000 vpm 14 E
0...300 vpm 0...3 000 vpm 15 F
0...500 vpm 0...5000 vpm 16 G
0...1000vpm 0...10 000 vpm 17 H
0...3 000 vpm 0...10 000 vpm 18 J
0...3000vpm 0...30 000 vpm 19 K
0...5000 vpm 0...15000 vpm 20 L
0...5000 vpm 0...50 000 vpm 21 M
0...1% 0..3% 22 N
0...1% 0...10% 23 P
0...3% 0...10% 24 Q
0..3% 0...30% 25 R
0...5% 0...15% 26 S
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Extractive continuous process gas analysis
Series 6

ULTRAMAT 6/ 19" rack unit

.Selection and ordering data (Continued)

Article No.

ULTRAMAT 6 gas analyzer 7MB2123- e 06 06 060 - 0 0 0 0
Two-channel 19" rack unit for installation in cabinets for measuring 2 IR components
0..5% 0... 50% 27 T
0...10% 0...30% 28 U
0...10% 0...100% 29 Y
0...30% 0...100% 30 W
Internal gas paths Sample chamber? (lining) Reference chamber (flow-type)
Hose made of FKM (Viton) Aluminum Non-flow-type 0
Hose made of FKM (Viton) Aluminum Flow-type 1
Hose ma}:le of FKM (Viton) with sample ~ Aluminum Non-flow-type 2
gas monitoring
Hose made of FKM (Viton) with sample Aluminum Flow-type 3
gas monitoring
Pipe made of titanium Tantalum Non-flow-type 4
Pipe made of titanium Tantalum Flow-type 5
Stainless steel pipe (mat. no. 1.4571)  Aluminum Non-flow-type 6
Stainless steel pipe (mat. no. 1.4571)  Tantalum Non-flow-type 8
Add-on electronics
Without 0
AUTOCAL function with 8 additional digital inputs/outputs each for channel 1 1
AUTOCAL function with 8 additional digital inputs/outputs each for channel 2 2
AUTOCAL function with 8 additional digital inputs/outputs for channel 1 and channel 2 3
AUTOCAL function with serial interface for the automotive industry (AK) 5
AUTOCAL function with 8 additional digital inputs/outputs each for channel 1 and channel 2 and PROFIBUS PA interface 6
AUTOCAL function with 8 additional digital inputs/outputs each for channel 1 and channel 2 and PROFIBUS DP interface 7
Aucxiliary power
100... 120V AC, 48 ... 63 Hz 0
200 ... 240V AC, 48 ... 63 Hz 1
Channel 2 Measured component Possible with measuring range identi-

fication
co 11...30 A
CO highly selective (with optical filter)? 12...30 B
CO, 10...30 C
CH, 13...30 D
CHy 15...30 E
CoHa 15...30 E
CoHe 14 ...30 G
C3Hg 14...30 H
CsHg 13...30 J
C4He 15...30 K
C4H1o 14 ... 30 L
CeH1a 14 ... 30 M
S0, 4 12...30 N
NO# 14 ... 30 P
NH; (dry) 14 ...30 Q
H,0 17 ...22 R
N0 13...30 S
co¥ 13,15...17,19, 23, 25, 29 X
Smallest measuring range Largest measuring range Measuring range identification
0..5vpm 0...100 vpm 10 A
0...10 vpm 0...200 vpm 11 B
0...20 vpm 0 ... 400 vpm 12 C
0...50 vpm 0...1000 vpm 13 D
0 ... 100 vpm 0... 1000 vpm 14 E
0...300 vpm 0...3 000 vpm 15 F
0...500 vpm 0...5000 vpm 16 G
0...1000vpm 0...10 000 vpm 17 H
0...3 000 vpm 0...10 000 vpm 18 J
0...3 000 vpm 0...30 000 vpm 19 K
0...5000 vpm 0...15000 vpm 20 L
0...5000 vpm 0...50 000 vpm 21 M
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Extractive continuous process gas analysis
Series 6

ULTRAMAT 6/ 19" rack unit

.Selection and ordering data (Continued)

Article No.
ULTRAMAT 6 gas analyzer 7MB2123- e 06 06 060 - 0 0 0 0
Two-channel 19" rack unit for installation in cabinets for measuring 2 IR components
0..1% 0..3% 22 N
0..1% 0...10% 23 P
0..3% 0...10% 24 Q
0..3% 0...30% 25 R
0...5% 0...15% 26 S
0...5% 0...50% 27 T
0...10% 0...30% 28 U
0...10% 0... 100% 29 \
0...30% 0 ... 100% 30 W
Language of the operating software
German 0
English 1
French 2
Spanish 3
Italian 4

D Only for cell lengths 20 to 180 mm.

2 QAL1: See table "Performance tested according to EN 15267 (single component)".

3) QAL1T: See table "Based on QAL1 according to SIRAIMCERTS (single component)".

4 QAL1: See tables "Based on QAL1 according to SIRAIMCERTS (single component)" and "Performance-tested according to EN 15267 (single component)".

Options Order code

Add "-Z" to article number and then add order
code

Settings

Flow-type reference cell with reduced flow, A20
6 mm (channel 1)

Flow-type reference cell with reduced flow, A21
4" (channel 1)

Flow-type reference cell with reduced flow,  A40
6 mm (channel 2)

Flow-type reference cell with reduced flow,  A41
" (channel 2)

Connection pipes(can only be combined with
the appropriate gas connection diameter and
internal gas path materials)

¢ Made of titanium, 6 mm, complete with A22
screwed gland, for sample gas side

* Made of titanium, 6 mm, complete with A23
screwed gland, for reference gas side

* Made of titanium, 4", complete with A24
screwed gland, for sample gas side

¢ Made of titanium, 4", complete with A25
screwed gland, for reference gas side

* Made of stainless steel (mat. no. 1.4571), 6 A27
mm, complete with screwed gland, for
sample gas side

* Made of stainless steel (mat. no. 1.4571), A29
4", complete with screwed gland, for
sample gas side

Telescopic rails (2 units) A31
Set of Torx screwdrivers A32
Without Siemens logo B02
Tag plates (customized inscription) BO3

Kalrez gaskets in sample gas path (channel 1) B04
Kalrez gaskets in sample gas path (channel 2) BO05
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Extractive continuous process gas analysis
Series 6

ULTRAMAT 6/ 19" rack unit

.Selection and ordering data (Continued)

Options Order code

SIL Declaration of Conformity (SIL 2) Function- C20
al Safety according to IEC 61508 and

IEC61511
FMICSA certificate — Class | Div 2 E20
Clean for O, service (specially cleaned gas Y02

path, channel 1+2)

Measuring range indication in plain text, if dif- Y11
ferent from default setting

Special setting (only in conjunction withan Y12
application no., e.g. extended measuring

range)

Extended special setting (only in conjunction Y13

with an application no., e.g. determination of
cross-interferences)

Hardware/software configuration conforming Y17
to QAL1 suitability test according to
EN 14181:2004 (Channel 1)

German Technical Inspectorate version Y18
according to 13th and 17th German Federal
Immission Protection Regulations (channel 2)

Performance-tested according to EN 15267 Y27

(channel 1)

Performance-tested according to EN 15267 Y28

(channel 2)

Accessories Article No.

RS 485/Ethernet converter A5E00852383

RS 485/RS 232 converter C79451-Z1589-U1
RS 485/USB converter A5E00852382

AUTOCAL function with serial interface for the C79451-A3480-D33
automotive industry (AK)

AUTOCAL function with 8 digital inputs/out- ~ €79451-A3480-D511
puts each

for channel 1 or channel 2

AUTOCAL function with 8 digital inputs/out- ~ A5E00057307

puts and PROFIBUS PA for channel 1 or chan-

nel 2

AUTOCAL function with 8 digital inputs/out- ~ A5E00057312

puts and PROFIBUS DP for channel 1 or chan-

nel 2
Set of Torx screwdrivers A5E34821625

Article No.
ULTRAMAT 6 gas analyzer 7MB2124&- o © © © © - o o o o
Single-channel or dual-channel 19" rack unit for installation in cabinets for measuring 2 or 3 IR components
Click on the Article No. for online configuration in the PIA Life Cycle Portal.
Unavailable combinations are shown in PIA Life Cycle Portal as "not permitted".
Gas connections for sample gas and reference gas
Pipe with 6 mm outer diameter 0
Pipe with %" outer diameter 1
Measured component Smallest measuring range Largest measuring range
CO and NO" 0... 100 vpm 0...1000vpm A A
CO and NO" 0...300 vpm 0...3 000 vpm A B
CO and NO" 0...1000vpm 0...10 000 vpm A C
CO, and CO 0...100 vpm 0...1000 vpm B A
CO, and CO 0...300 vpm 0...3 000 vpm B B
CO, and CO 0...1000vpm 0...10000 vpm B C
CO, and CO 0...3000 vpm 0...30000 vpm B D
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Extractive continuous process gas analysis
Series 6

ULTRAMAT 6/ 19" rack unit

.Selection and ordering data (Continued)

Article No.

ULTRAMAT 6 gas analyzer 7MB2124&- o © © © © - o o o o
Single-channel or dual-channel 19" rack unit for installation in cabinets for measuring 2 or 3 IR components
CO; and CO 0..1% 0...10% B E
CO, and CO 0..3% 0...30% B F
CO and CO 0...10% 0...100% B G
CO; and CHy4 0...10% 0...100% C G
CO, and NO 0...300 vpm 0...3 000 vpm D B
Internal gas paths Sample chamber? (lining) Reference chamber (flow-type)
Hose made of FKM (Viton) Aluminum Non-flow-type 0
Hose made of FKM (Viton) Aluminum Flow-type 1
Hose ma}:ie gf FKM (Viton) with sample  Aluminum Non-flow-type 2
gas monitoring
Hose made of FKM (Viton) with sample ~ Aluminum Flow-type 3
gas monitoring
Pipe made of titanium Tantalum Non-flow-type 4
Pipe made of titanium Tantalum Non-flow-type 5
Stainless steel pipe (mat. no. 1.4571) Aluminum Non-flow-type 6
Stainless steel pipe (mat. no. 1.4571) Aluminum Non-flow-type 8
Add-on electronics
Without 0
AUTOCAL function with 8 additional digital inputs/outputs each for channel 1 1
AUTOCAL function with 8 additional digital inputs/outputs for channel 1 and channel 2 2
AUTOCAL function with serial interface for the automotive industry (AK), channel 1 3
AUTOCAL function with serial interface for the automotive industry (AK), channel 1 and channel 2 4
AUTOCAL function with 8 additional digital inputs/outputs each for channel 1 and PROFIBUS PA interface 5
AUTOCAL function with 8 additional digital inputs/outputs each for channel 1 and channel 2 and PROFIBUS PA interface 6
AUTOCAL function with 8 additional digital inputs/outputs each for channel 1 and PROFIBUS DP interface 7
AUTOCAL function with 8 additional digital inputs/outputs each for channel 1 and channel 2 and PROFIBUS DP interface 8
Auxiliary power
100 ... 120 VAC, 48 ... 63 Hz 0
200 ... 240 VAC, 48 ... 63 Hz 1
Channel 2 Measured component Possible with measuring range identi-

fication
co 11...30 A
CO highly selective (with optical filter) 12...30 B
CO, 10...30 C
CHy 13...30 D
CH, 15...30 E
CoHa 15...30 F
CHe 14 ...30 G
C3He 14 ...30 H
C3Hg 13...30 J
C4He 15...30 K
C4H1o 14 ...30 L
CeH1a 14 ...30 M
SO 12...30 N
NO? 14 ...23, 25,29 P
NH; (dry) 14 ...30 Q
H,O 17 ...30 R
N>O 13...30 S
Without channel 2 w
co? X
Smallest measuring range Largest measuring range Measuring range identification
0...5vpm 0... 100 vpm 10 A
0..10 vpm 0...200 vpm 11 B
0...20 vpm 0...400 vpm 12 C
0...50 vpm 0...1000vpm 13 D
0...100 vpm 0...1000 vpm 14 B
0...300 vpm 0...3000 vpm 15 F
0...500 vpm 0...5000 vpm 16 G
0...1000vpm 0...10 000 vpm 17 H
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Extractive continuous process gas analysis
Series 6

ULTRAMAT 6/ 19" rack unit

.Selection and ordering data (Continued)

Article No.

ULTRAMAT 6 gas analyzer 7MB2124&- o © © © © - o o o o
Single-channel or dual-channel 19" rack unit for installation in cabinets for measuring 2 or 3 IR components

0...3000vpm 0...10 000 vpm 18 J
0...3 000 vpm 0...30000 vpm 19 K
0...5000 vpm 0...15000 vpm 20 L
0...5000 vpm 0...50 000 vpm 21 M
0...1% 0...3% 22 N
0...1% 0...10% 23 P
0..3% 0...10% 24 Q
0..3% 0...30% 25 R
0..5% 0...15% 26 S
0...5% 0... 50% 27 T
0...10% 0...30% 28 U
0...10% 0... 100% 29 Vv
0...30% 0... 100% 30 w
Without channel 2 X

Language of the operating software

German 0
English 1
French 2
Spanish 3
Italian 4

") QAL1: See table "Based on QAL1 according to SIRA/IMCERTS (2 components in series)".
2 Only for cell lengths 20 to 180 mm.
3) QAL1T: See table "Based on QAL1 according to SIRAIMCERTS (single component)".

Options Order code

Add "-Z" to article number and then add order
code

Settings

Flow-type reference cell with reduced flow,  A20
6 mm (channel 1)

Flow-type reference cell with reduced flow,  A21
4" (channel 1)

Flow-type reference cell with reduced flow,  A40
6 mm (channel 2)

Flow-type reference cell with reduced flow, A41
4" (channel 2)

Connection pipes(can only be combined with
the appropriate gas connection diameter and
internal gas path materials)

* Made of titanium, 6 mm, complete with A22
screwed gland, for sample gas side

* Made of titanium, 6 mm, complete with A23
screwed gland, for reference gas side

¢ Made of titanium, 4", complete with A24
screwed gland, for sample gas side

* Made of titanium, %", complete with A25
screwed gland, for reference gas side

¢ Made of stainless steel (mat. no. 1.4571), 6 A27
mm, complete with screwed gland, for
sample gas side

¢ Made of stainless steel (mat. no. 1.4571), A29
/s", complete with screwed gland, for
sample gas side

Telescopic rails (2 units) A31
Tag plates (customized inscription) BO3
Kalrez gaskets in sample gas path (channel 1) B04
Kalrez gaskets in sample gas path (channel 2) B05
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Extractive continuous process gas analysis
Series 6

ULTRAMAT 6/ 19" rack unit

.Selection and ordering data (Continued)

Options Order code

SIL Declaration of Conformity (SIL 2) Function- C20
al Safety according to IEC 61508 and

IEC61511
FMICSA certificate — Class | Div 2 E20
Clean for O, service (specially cleaned gas Y02

path, channel 1+2)

Measuring range indication in plain text, if dif- Y11
ferent from default setting

Special setting (only in conjunction withan Y12
application no., e.g. extended measuring
range)

Extended special setting (only in conjunction Y13
with an application no., e.g. determination of
cross-interferences)

Hardware/software configuration conforming Y17
to QAL1 suitability test according to
EN 14181:2004 (Channel 1)

Hardware/software configuration conforming Y18
to QAL1 suitability test according to
EN 14181:2004 (Channel 2)

Accessories Article No.

RS 485/Ethernet converter A5E00852383

RS 485/RS 232 converter C79451-21589-U1
RS 485/USB converter A5E00852382

AUTOCAL function with serial interface for the €79451-A3480-D33
automotive industry (AK)

AUTOCAL function with 8 digital inputs/out- ~ C79451-A3480-D511
puts each for channel 1 or channel 2

AUTOCAL function with 8 digital inputs/out-  A5E00057307
puts and PROFIBUS PA for channel 1 or chan-
nel 2

AUTOCAL function with 8 digital inputs/out- ~ A5E00057312
puts and PROFIBUS DP for channel 1 or chan-
nel 2

Set of Torx screwdrivers A5E34821625

Note
See table QAL1 and order examples under "More information".
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Extractive continuous process gas analysis

Series 6

ULTRAMAT 6/ 19" rack unit

.Technical specifications

. Technical speci

cations (Continued)

ULTRAMAT 6, 19" rack unit

ULTRAMAT 6, 19" rack unit

General information
Measuring ranges

Smallest possible measuring range

Largest possible measuring span

Measuring range with suppressed zero
point

Operating position
Conformity

Influence of interference gases must be
considered separately

4, internally and externally switchable; auto-
matic measuring range switchover is also pos-
sible

Dependent on the application: e.g. CO:
0...10vpm, CO,: 0 ... 5vpm

Dependent on the application

Any zero point within 0 ... 100 vol.% can be
implemented; smallest possible span 20%

Front wall, vertical

CE mark in accordance with EN 50081-1, EN
50082-2

Design, enclosure
Weight

Degree of protection

Approx. 15 kg (with one IR channel)
Approx. 21 kg (with two IR channels)

1P20 according to EN 60529

Electrical characteristics
EMC (electromagnetic compatibility)

Electrical safety

Auxiliary power

Power consumption

Fuse ratings

In accordance with standard requirements of
NAMUR NE21 (08/98)

According to EN 61010-1, overvoltage cat-
egory Il

100 ... 120 V AC (nominal range of use
90...132V), 48 ... 63 Hz or

200 ... 240 V AC (nominal range of use
180 ... 264 V), 48 ... 63 Hz

1-channel device: approx. 40 VA
2-channel device: approx. 70 VA

100 ... 120 V: 1T/250 (7MB2121); 1.6T/250
(7MB2123)
200 ... 240 V: 0.63T/250 (7MB2121); 1250
(7MB2123)

Gas inlet conditions
Permissible sample gas pressure
¢ With hoses

- Without pressure switch
- With pressure switch
« With pipes (without pressure switch)

Sample gas flow
Sample gas temperature
Sample gas humidity

600 ... 1 500 hPa (absolute)
700 ... 1 300 hPa (absolute)
600 ... 1 500 hPa (absolute)
18...901/h (0.3 ... 1.5 /min)

Min. 0 ... max. 50 °C, but above the dew point
<90% RH (relative humidity), or dependent on

measuring task, non-condensing

Time response
Warm-up period

Delayed display (Tgo time)

Damping (electrical time constant)

Dead time (purging time of the gas path in

the device at 1 I/min)
Time for device-internal signal processing

At room temperature < 30 min (the technical
specification will be met after 2 hours)

Dependent on length of analyzer chamber,
sample gas line and configurable damping

0... 100 s, configurable
Approx. 0.5 ... 5 s, depending on the version

<1s

Pressure correction range
Pressure sensor
* Internal

¢ External

700 ... 1 200 hPa absolute
700 ... 1 500 hPa absolute

Measuring response

Output signal fluctuation

Zero point drift
Measured value drift
Repeatability
Detection limit
Linearity error

Based on sample gas pressure 1 013 hPa
absolute, 0.5 I/min sample gas flow and 25 °C
ambient temperature

<+ 1% of the smallest possible measuring
range according to nameplate

< = 1% of the current measuring range/week
<+ 1% of the current measuring range/week
< 1% of the current measuring range

1% of the smallest possible measuring range
+ 0.5% of the measuring range end value

Influencing variables

Ambient temperature

Sample gas pressure

Sample gas flow
Auxiliary power

Environmental conditions

Based on sample gas pressure 1 013 hPa
absolute, 0.5 I/min sample gas flow and 25 °C
ambient temperature

< 1% of current measuring range/10 K (with
constant receiver cell temperature)

« With enabled pressure compensation:
< 0.15% of the measuring span/1% change
in atmospheric pressure

¢ With disabled pressure compensation:

< 1.5% of the measuring span/1% change in
atmospheric pressure

Negligible

< 0.1% of the current measuring range with
nominal voltage + 10%

Application-specific measuring influences pos-
sible if ambient air contains measured com-
ponents or cross interference-sensitive gases

Electrical inputs and outputs
Analog output
Relay outputs

Analog inputs

Digital inputs

Serial interface
Options

0/2/4 ... 20 mA, floating; load <750 Q

6, with changeover contacts, freely configur-
able, e.g. for measuring range identification;
load rating: 24 V ACIDC/1 A, floating, non-
sparking

2, dimensioned for 0/2/4 ... 20 mA for external
pressure sensor and accompanying gas influ-
ence correction (correction of cross-interfer-
ence)

6, designed for 24 V, floating, freely configur-
able, e.g. for measuring range switchover

RS 485

AUTOCAL function each with 8 additional
digital inputs and relay outputs, also with
PROFIBUS PA or PROFIBUS DP

Climatic conditions
Permissible ambient temperature

Permissible humidity

-30 ... +70 °C during storage and transporta-
tion, 5 ... 45 °C during operation

<90% RH (relative humidity) as annual aver-
age during storage and transportation (must
not fall below dew point)
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ULTRAMAT 6/ 19" rack unit

. Dimensional drawings
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ULTRAMAT 6, 19" rack unit, dimensions in mm (example: 1-channel version)
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ULTRAMAT 6/ 19" rack unit

Circuit diagrams
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ULTRAMAT 6, 19" rack unit, pin assignment
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ULTRAMAT 6/ 19" rack unit

Circuit diagrams (Continued)
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ULTRAMAT 6, 19" rack unit, pin assignment of the AUTOCAL board and PROFIBUS plugs
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Extractive continuous process gas analysis
Series 6

ULTRAMAT 6/ 19" rack unit

. Circuit diagrams (Continued)

Channel 1 Channel 2 Channel 1 Channel 2
A A
~/ ] ~ —
Sample gas outlet — — Sample gas inlet 15-pin connector: 9-pin
Reference gas outlet Digital inputs and connector: Pressur_e sensor
analog inputs/outputs RS 485 connection
Reference gas inlet
T {
5 ) 3 2 1 o o o © [ & Purge gas
© connection
©) @ (©) o o ©) e
O G‘ ‘ / ) 9-pin
=~ 10 4@ interface
© © @ @ - @@ ] connector
oL ) o (option): e.g.
, , , , = A PROFIBUS
[ U O
° ‘ ° ‘ & & 37-pin connector:
)8 /8 J Digital inputs
TN - R - W— R N
o FR o o FR o ® relay outputs
@) — — (O | (option board)
J ©® (g
@ @ @ @ © Ig? Power supply
— ® © o 4 4and fuses
— 25-pin connector:
Digital inputs and
Gas connection: pipe connection with diameter 6 mm or 4" relay outputs
ULTRAMAT 6, 19" rack unit, gas connections and electrical connections (example: 2-channel version)
. More information
Based on QAL1 according to SIRA/MCERTS (single component)
Only in conjunction with order code Y17/Y18
Component CO (QAL1) SO, (QAL1) NO (QAL1)
Measuring range Smallest measuring Largest measuring Smallest measuring Largest measuring Smallest measuring Largest measuring
identification range fromOto... rangefromOto.. rangefromOto... rangefromOto.. rangefromOto... rangefromOto...
C - - 75 mg/m3 1500 mg/m3 - -
D 50 mg/m?3 1000 mg/m?3 300 mg/m?3 3 000 mg/m?3 = -
E - - 500 mg/im3 5000 mg/m3 100 mg/m3 2 000 mg/m3
F 300 mg/im3 3 000 mg/m3 1000 mg/m3 10 000 mg/m?3 300 mg/im3 3 000 mg/m3
G 500 mg/m?3 5 000 mg/m3 = - 500 mg/m?3 5000 mg/m3
H 1 000 mg/m3 10 000 mg/m3 3000 mg/m3 30 000 mg/m3 1000 mg/m3 10 000 mg/m?3
K 3000 mg/m3 30 000 mg/m3 10 g/m3 100 g/m3 3000 mg/m3 30 000 mg/m3

Ordering example

ULTRAMAT 6, QAL1

Component: CO

Measuring range: 0 to 50 / 1 000 mg/m3
With hoses, non-flow-type reference cell
Without automatic adjustment (AUTOCAL)
230V AC; German
7MB2121-0XD00-1AA0-Z +Y17
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Extractive continuous process gas analysis
Series 6

ULTRAMAT 6/ 19" rack unit

. More information (Continued)

Performance-tested according to EN 15267 (single component)

Only in conjunction with order code Y27/Y28

Component CO (QAL1) SO, (QAL1) NO (QAL1)

Measuring range Smallest measuring Largest measuring Smallest measuring Largest measuring Smallest measuring Largest measuring
identification range from0Oto... rangefromOto... vrangefromOto.. rangefromOto.. rangefromOto.. rangefromOto...
C - - 75 mg/m3 1500 mg/m3 - -

D 75 mg/im?3 1250 mg/m3 ° = = =

E 125 gim® 1250 mg/m?3 = = 100 mg/m?3 2 000 mg/m?3

F 300 mg/m3 3 000 mg/m3 - - 300 mg/im3 3 000 mg/m3

G 500 mg/m? 5 000 mg/m3 = - 500 mg/m?3 5000 mg/m3

H 1000 mg/m3 10 000 mg/m3 = - 1000 mg/m3 10 000 mg/m3

J 3000 mg/m3 10 000 mg/m?3 - - 3000 mg/m?3 10 000 mg/m3

Ordering example

ULTRAMAT 6 2-channel, performance-tested according to EN 15267
Components: CO + SO,

Measuring range: CO: 0 to 75/ 1 250 mg/m3, SO,: 0 to 75/ 1 500 mg/m3
With hoses, non-flow-type reference cell

With automatic calibration (AUTOCAL)

230 V AC; German

7MB2123-0BD03-1NCO-Z +Y27+Y28

Based on QAL1 according to SIRA/MCERTS (2 components in series)

Only in conjunction with order code Y17

Component CO (QAL1) NO (QAL1)

Measuring range identifica- Smallest measuring range Largest measuring range Smallest measuring range Largest measuring range
tion fromOto... fromOto... fromOto... fromOto...

AA 75 mg/m?3 1000 mg/m3 200 mg/m3 2 000 mg/m3

AB 300 mg/m?3 3 000 mg/m?3 300 mg/m3 3 000 mg/m3

AC 1000 mg/m3 10 000 mg/m?3 1000 mg/m3 10 000 mg/m3

Ordering example

ULTRAMAT 6 2-channel, QAL1

Components: CO/NO + SO,

Measuring range: CO: 0 to 75/ 1 000 mg/m3, NO: 0 to 200 / 2 000 mg/m?,50,: 0 to 75/ 1 500 mg/m3
With hoses, non-flow-type reference cell

Without automatic adjustment (AUTOCAL)

230V AC; German

7MB2124-0AA00-1NCO-Z+Y17+Y18

Ordering information measured component N,O

Certification in accordance with AM0028 and AM0034 (Kyoto Protocol) for measuring N,O, measuring range 0 ... 300 vpm / 3 000 vpm.
Version: Standard device
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Extractive continuous process gas analysis
Series 6

ULTRAMAT 6 / Field device

.Selection and ordering data

Article No.

ULTRAMAT 6 gas analyzer 7MB2111- e © 06 060 - 0 0 A o
For installation in the field, single-channel, 1 component
Click on the Article No. for online configuration in the PIA Life Cycle Portal.
Unavailable combinations are shown in PIA Life Cycle Portal as "not permitted".
Gas connections
Cutting ring fitting for pipe, outer diameter 6 mm 0
Cutting ring fitting for pipe, outer diameter 74" 1
Measured component Possible with measuring range identi-

fication
co 11...30 A
CO highly selective (with optical filter) 12 ...30 B
CO, 10...30 C
CHy 13...30 D
CH; 15...30 E
CoHq 15...30 F
CHe 14 ...30 G
C3He 14 ...30 H
C3Hg 13...30 J
C4He 15...30 K
C4H1o 14 ...30 L
CeH1a 14 ...30 M
Nergl 12...30 N
NOD 14 ...30 P
NH; (dry) 14 ...30 Q
H,O 17 ...24, 26 R
N>O 13...30 S
con X
Smallest measuring range Largest measuring range Measuring range identification
0...5vpm 0...100 vpm 10 A
0...10 vpm 0...200 vpm 11 B
0...20 vpm 0...400 vpm 12 C
0...50 vpm 0...1000vpm 13 D
0...100 vpm 0...1000vpm 14 E
0...300 vpm 0...3 000 vpm 15 [F
0...500 vpm 0...5000 vpm 16 G
0...1000vpm 0...10000 vpm 17 H
0...3000 vpm 0...10 000 vpm 18 J
0...3000 vpm 0...30000 vpm 19 K
0...5000 vpm 0...15000 vpm 20 L
0...5000 vpm 0...50 000 vpm 21 M
0..1% 0...3% 22 N
0..1% 0...10% 23 P
0..3% 0...10% 24 Q
0...3% 0...30% 25 R
0..5% 0...15% 26 S
0..5% 0...50% 27 T
0...10% 0...30% 28 U
0...10% 0... 100% 29 Vv
0...30% 0 ... 100% 30 W
Internal gas paths Sample chamber (lining) Reference chamber (flow-type)
Hose made of FKM (Viton) Aluminum Non-flow-type 0
Hose made of FKM (Viton) Aluminum Flow-type 1
Pipe made of titanium Tantalum? Non-flow-type 2
Pipe made of titanium Tantalum? Flow-type 3
Stainless steel pipe (mat. no. 1.4571)  Aluminum Non-flow-type 6
Stainless steel pipe (mat. no. 1.4571)  Tantalum? Non-flow-type 8
Add-on electronics
Without 0
AUTOCAL function with 8 additional digital inputs/outputs each 1
AUTOCAL function 8 additional digital inputs/outputs and PROFIBUS PA interface 6
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Extractive continuous process gas analysis
Series 6

ULTRAMAT 6 / Field device

.Selection and ordering data (Continued)

Article No.
ULTRAMAT 6 gas analyzer 7MB2111-

For installation in the field, single-channel, 1 component

e 6 06 06 06 - 0 0 A o

AUTOCAL function with 8 additional digital inputs/outputs and PROFIBUS DP interface 7
AUTOCAL function with 8 additional digital inputs/outputs and PROFIBUS PA Ex i 8

Auxiliary power
Standard device acc. to ATEX Il 3G version (Zone 2)
¢ 100... 120 VAC, 48 ... 63 Hz 0

® 200 ... 240V AC, 48 ... 63 Hz 1

ATEX Il 2G versions (Zone 1), including certificate

¢ 100 ...
¢ 200 ...
* 100 ...
* 200 ...

120V AC, 48 ... 63 Hz, according to ATEX Il 2G® (operation mode: leakage compensation)
240V AC, 48 ... 63 Hz, according to ATEX Il 2G® (operation mode: leakage compensation)
120 V AC, 48 ... 63 Hz, according to ATEX Il 2G* (operation mode: continuous purging)
240V AC, 48 ... 63 Hz, according to ATEX Il 2G® (operation mode: continuous purging)

N o0 wN

Heating of internal gas paths and analyzer unit
Without A
With (max. 65 °C) B

Language of the operating software
German

English

French

Spanish

A W N = O

Italian

D QAL?1: See table "Based on QAL1 according to SIRA/MCERTS (single component)" under "More information".
D Only for cell lengths 20 to 180 mm
2) See also "Additional units for Ex versions".

Article No.

ULTRAMAT 6 gas analyzer 7MB2112- e 06 06 060 - 0 0 A o

For installation in the field, single-channel, 2 components

Click on the Article No. for online configuration in the PIA Life Cycle Portal.
Unavailable combinations are shown in PIA Life Cycle Portal as "not permitted".

Gas connections
Cutting ring fitting for pipe, outer diameter 6 mm 0
Cutting ring fitting for pipe, outer diameter 7" 1

Measured component

Smallest measuring range

Largest measuring range

CO and NO? 0...100 vpm 0...1000vpm A A

CO and NO3 0...300 vpm 0...3 000 vpm A B

CO and NO? 0... 1000 vpm 0... 10 000 vpm A C
CO, and CO 0...100 vpm 0...1000 vpm B A
CO, and CO 0...300 vpm 0...3 000 vpm B B

CO, and CO 0...1000vpm 0...10 000 vpm B C
CO and CO 0...3000 vpm 0...30 000 vpm B D
CO and CO 0..1% 0...10% B E
CO, and CO 0...3% 0...30% B F
CO, and CO 0...10% 0... 100% B G
CO; and CH4 0...10% 0... 100% C G
CO, and NO 0...100 vpm 0...1000 vpm D A
CO, and NO 0...300 vpm 0...3 000 vpm D B
Internal gas paths Sample chamber (lining) Reference chamber (flow-type)

Hose made of FKM (Viton) Aluminum Non-flow-type 0
Hose made of FKM (Viton) Aluminum Flow-type 1
Pipe made of titanium Tantalum® Non-flow-type 2
Pipe made of titanium Tantalum® Flow-type 3
Stainless steel pipe (mat. no. 1.4571)  Aluminum Non-flow-type 6
Stainless steel pipe (mat. no. 1.4571)  Tantalum" Non-flow-type 8

Add-on electronics
Without
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Extractive continuous process gas analysis
Series 6

ULTRAMAT 6 / Field device

.Selection and ordering data (Continued)

Article No.
ULTRAMAT 6 gas analyzer 7MB2112- e © 06 060 - 0 0 A o
For installation in the field, single-channel, 2 components

AUTOCAL function with 8 additional digital inputs/outputs each

AUTOCAL function 8 additional digital inputs/outputs and PROFIBUS PA interface
AUTOCAL function with 8 additional digital inputs/outputs and PROFIBUS DP interface
AUTOCAL function with 8 additional digital inputs/outputs and PROFIBUS PA Ex i
Auxiliary power

Standard device acc. to ATEX Il 3G version (Zone 2)

¢ 100... 120 VAC, 48 ... 63 Hz 0

® 200...240V AC, 48 ... 63 Hz 1

0w N O =

ATEX Il 2G versions (Zone 1), including certificate

¢ 100 ... 120 V AC, 48 ... 63 Hz, according to ATEX Il 2G2 6
(operation mode: continuous purging)

* 200 ... 240 V AC, 48 ... 63 Hz, according to ATEX Il 2G? 7
(operation mode: continuous purging)

Heating of internal gas paths and analyzer unit

Without

With (max. 65 °C) B
Language (supplied documentation, software)

German
English
French
Spanish

A W N = O

Italian

D Only for cell lengths 20 to 180 mm
2) See also "Additional units for Ex versions".
3) QAL1T: See table "Based on QAL1T according to SIRAIMCERTS (2 components in series)" under "More information"”.

Options Order code

Add "-Z" to article number and then add order
code

Settings

Flow-type reference cell with reduced flow, A28
6 mm

Flow-type reference cell with reduced flow, 4" A29

Set of Torx screwdrivers A32
Tag plates (customized inscription) BO3
Kalrez gaskets in sample gas path B04

SIL Declaration of Conformity (SIL 2) Functional C20
Safety according to IEC 61508 and IEC 61511

Ex versions

For combination options see "Ex configurations
— principle selection criteria series 6" table,
"General information" section

ATEX Il 3G certificate; restricted breathing E11

enclosure, non-flammable gases

ATEX Il 3G certificate; flammable gases E12

FMICSA certificate — Class | Div 2 E20

ATEX Il 3D certificate; potentially explosive dust

atmospheres

¢ In non-hazardous gas zone E40

* In hazardous zone acc. to ATEX Il 3G, non- E41
flammable gases"

 |In hazardous zone acc. to ATEX Il 3G, flam- E42
mable gases
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Extractive continuous process gas analysis
Series 6

ULTRAMAT 6 / Field device

.Selection and ordering data (Continued)

Options Order code
BARTEC Ex p purging unit for use in ATEX or E74
IECEx Zone 1

¢ BARTEC Ex p control unit for continuous flow
* BARTEC Ex e control station with bypass key
switch
BARTEC Ex purging unit for use in ATEX or [ECEx E75
Zone 1
* BARTEC Ex p control unit for continuous flow

* BARTEC Ex control station with bypass key
switch

« Operator display for visualization of system
states

Clean for O, service (specially cleaned gas path) Y02

Measuring range indication in plain text, if dif- Y11
ferent from default setting

Special setting (only in conjunction with an Y12
application no., e.g. extended measuring range)

Extended special setting (only in conjunction Y13
with an application no., e.g. determination of
cross-interferences)

Hardware/software configuration conforming to Y17
QAL1 suitability test according to
EN 14181:2004

D Only in connection with an approved purging unit

Additional units for Ex versions Article No.
ATEX Category Il 2G (Zone 1)

BARTEC Ex p purging unit for use in ATEX or
IECEx Zone 1

* BARTEC Ex p control unit for continuous flow  7MB8000-7CA

* BARTEC Ex control station with bypass key
switch

* BARTEC Ex p control unit for continuous flow  7MB8000-7CB
* BARTEC Ex control station with bypass key

switch
 Operator display for visualization of system

states
Ex isolating relay, 230 V 7MB8000-4AA
Ex isolating relay, 110 V 7MB8000-4AB
EX isolation amplifier 7MB8000-3AB

Differential pressure switch for corrosive and 7MB8000-5AA
non-corrosive gases

Stainless steel flame arrestor 7MB8000-6BA
Hastelloy flame arrestor 7MB8000-6BB
ATEX Category Il 3G (Zone 2)

BARTEC Ex p purging unit for use in ATEX or
IECEx Zone 1

* BARTEC Ex p control unit for continuous flow ~ 7MB8000-7CA

* BARTEC Ex control station with bypass key
switch

¢ BARTEC Ex p control unit for continuous flow  7MB8000-7CB

* BARTEC Ex control station with bypass key
switch

 Operator display for visualization of system
states

FMI/CSA (Class | Div 2)
Ex purging unit MiniPurge FM 7MB8000-1AA
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Extractive continuous process gas analysis

Series 6

ULTRAMAT 6 / Field device

.Selection and ordering data (Continued)

Accessories Article No.
RS 485/Ethernet converter A5E00852383
RS 485/RS 232 converter C79451-21589-U1
RS 485/USB converter A5E00852382
AUTOCAL function with 8 digital inputs/outputs A5E00064223
AUTOCAL function with 8 digital inputs/outputs A5E00057315
and PROFIBUS PA

AUTOCAL function with 8 digital inputs/outputs A5E00057318
and PROFIBUS DP

AUTOCAL function with 8 digital inputs/outputs A5E00057317
and PROFIBUS PA Ex i (firmware 4.1.10

required)

Set of Torx screwdrivers A5E34821625

Note

See table QAL1 and order examples under "More information".

.Technical specifications

l Technical specifications (Continued)

ULTRAMAT 6, field device

ULTRAMAT 6, field device

General information

Measuring ranges

Smallest possible measuring range

Largest possible measuring range

Measuring range with suppressed zero
point

Heated version
Operating position
Conformity

Influence of interference gases must be
considered separately

4, internally and externally switchable; auto-
matic measuring range switchover is also pos-
sible

Dependent on the application, e.g. CO:
0...10vpm, CO,:0... 5vpm

Dependent on the application

Any zero point within O ... 100 vol.% can be
implemented; smallest possible span 20%

65 °C
Front wall, vertical

CE mark in accordance with EN 50081-1, EN
50082-2

Purging gas pressure
¢ Permanent

¢ For short periods

Sample gas flow
Sample gas temperature

Sample gas humidity

< 165 hPa above ambient pressure
250 hPa above ambient pressure

18...901/h (0.3 ... 1.5 I/min)

Min. O ... max. 50 °C, but above the dew point,
for heated version min. 0 ... max. 80 °C

<90% RH (RH: relative humidity) or depend-
ent on measuring task

Design, enclosure
Weight
Degree of protection

Approx. 32 kg

IP65 in accordance with EN 60529, restricted
breathing enclosure according to EN 50021

Time response
Warm-up period

Delayed display (Tgo time)

Damping (electrical time constant)

Dead time (purging time of the gas path in

the device at 1 I/min)

Time for device-internal signal processing

At room temperature < 30 min (the technical
specification will be met after 2 hours)

Dependent on length of analyzer chamber,
sample gas line and configurable damping

0...100 s, configurable
Approx. 0.5 ... 5 s, depending on the version

<1s

Electrical characteristics

Aucxiliary power

Power consumption
EMC (electromagnetic compatibility)

Electrical safety
* Heated devices
¢ Unheated devices

Fuse ratings (unheated device)

Fuse ratings (heated device)

100 ... 120 V AC (nominal range of use
90...132V), 48 ... 63 Hz or

200 ... 240 V AC (nominal range of use
180 ... 264 V), 48 ... 63 Hz

Approx. 35 VA; approx. 330 VA with heated
version

In accordance with standard requirements of
NAMUR NE21 (08/98)

In accordance with EN 61010-1

Overvoltage category Il
Overvoltage category IlI

100 ... 120 V: F3 1T/250; F4 1T/250
200 ... 240 V: F3 0.63T/250; F4 0.63T/250

100 ... 120 V: F1 1T/250; F2 4T/250,

F3 4T/250; F4 4T/250

200 ... 240 V: F1 0.63T/250; F2 2.5T/250;
F3 2.5T/250; F4 2.5T/250

Pressure correction range
Pressure sensor
* Internal

e External

700 ... 1 200 hPa absolute
700 ... 1 500 hPa absolute

Measuring response

Output signal fluctuation

Zero point drift
Measured value drift
Repeatability
Detection limit
Linearity error

Based on sample gas pressure 1 013 hPa
absolute, 0.5 I/min sample gas flow and 25 °C
ambient temperature

<= 1% of the smallest possible measuring
range according to nameplate

<+ 1% of the current measuring range/week
<+ 1% of the current measuring range/week
< 1% of the current measuring range

1% of the smallest possible measuring range
+0.5% of the measuring range end value

Gas inlet conditions
Permissible sample gas pressure
* With hoses (without pressure switch)

« With pipes (without pressure switch)
- Ex (leakage compensation)

- Ex (continuous purging)

600 ... 1 500 hPa (absolute)
600 ... 1 500 hPa (absolute)
600 ... 1 160 hPa (absolute)
600 ... 1 500 hPa (absolute)

Influencing variables

Ambient temperature

Sample gas pressure

Sample gas flow
Auxiliary power

Based on sample gas pressure 1 013 hPa
absolute, 0.5 I/min sample gas flow and 25 °C
ambient temperature

< 1% of current measuring range/10 K (with
constant receiver cell temperature)

With enabled pressure compensation: < 0.15%
of the setpoint/1% change in atmospheric
pressure

Negligible

< 0.1% of the current measuring range with
nominal voltage + 10%
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ULTRAMAT 6 / Field device

.Technical specifications (Continued)

ULTRAMAT 6, field device

Environmental conditions

Application-specific measuring influences pos-
sible if ambient air contains measured com-
ponent or cross interference-sensitive gases

Electrical inputs and outputs
Analog output
Relay outputs

Analog inputs

Digital inputs

Serial interface
Options

0/2/4 ... 20 mA, floating; load 750 Q

6, with changeover contacts, freely configur-
able, e.g. for measuring range identification;
load rating: 24 V AC/IDC/1 A, floating, non-
sparking

2, dimensioned for 0/2/4 ... 20 mA for external
pressure sensor and accompanying gas influ-
ence correction (correction of cross-interfer-
ence)

6, designed for 24 V, floating, freely configur-
able, e.g. for measuring range switchover

RS 485

AUTOCAL function each with 8 additional
digital inputs and relay outputs, also with
PROFIBUS PA or PROFIBUS DP

Climatic conditions
Permissible ambient temperature

Permissible humidity

-30 ... +70 °C during storage and transporta-
tion; 5 ... 45 °C during operation

<90% RH (RH: relative humidity) within aver-
age annual value, during storage and trans-
portation (must not fall below dew point)
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ULTRAMAT 6 / Field device

. Dimensional drawings

000 000oo

ULTRAMAT 6, field unit, dimensions in mm
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ULTRAMAT 6 / Field device

Circuit diagrams

ULTRAMAT 6, field device, pin and terminal assignment
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ULTRAMAT 6 / Field device

. Circuit diagrams (Continued)

ULTRAMAT 6, field device, pin and terminal assignment of the AUTOCAL board and PROFIBUS plugs

Siemens AP 01 - 2022




© Siemens AG 2022

Extractive continuous process gas analysis
Series 6

ULTRAMAT 6 / Field device

. Circuit diagrams (Continued)
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Gas connections Electrical connections
O Sample gas inlet a-c  Signal cable (@ 10 ... 14 mm)
(analog + digital): cable gland M20x1.5
@ Sample gas outlet Clamping .
. . gland for pipe d Interface connection: (& 7 ... 12 mm)
@ Reference gas inlet (option) @ 6 mm or %" cable gland M20x1.5
@ e Power supply: (& 7 ... 12 mm)

Reference gas outlet (option) cable gland M20x1.5

@ Purging gas inlets/outlets, stubs @ 10 mm or 3/8"

@ Connection atmospheric pressure sensor, stubs @ 4"

ULTRAMAT 6, field device, gas connections and electrical connections

. More information
Based on QAL1 according to SIRA/MCERTS (single component)

Only with additional suffix Z (Y17, Y18)

Component CO (QAL1) SO, (QAL1) NO (QAL1)

Measuring range Smallest measuring Largest measuring Smallest measuring Largest measuring Smallest measuring Largest measuring
identification range fromOto... rangefromOto... rangefromOto.. rangefromOto.. rangefromOto.. rangefromOto...
C = = 75 mg/m?3 1500 mg/m?3 = -

D 50 mg/m3 1 000 mg/m3 300 mg/im3 3 000 mg/m3 - -

E = - 500 mg/m?3 5 000 mg/m3 100 mg/m? 2 000 mg/m?

F 300 mg/m?3 3 000 mg/m?3 1000 mg/m?3 10 000 mg/m3 300 mg/m?3 3 000 mg/m3

G 500 mg/m3 5 000 mg/m3 = - 500 mg/m3 5 000 mg/m3

H 1 000 mg/m3 10 000 mg/m?3 3000 mg/m3 30 000 mg/m3 1000 mg/m3 10 000 mg/m?3

K 3 000 mg/m3 30 000 mg/m3 10 g/m3 100 g/m3 3000 mg/m?3 30 000 mg/m3

Ordering example

ULTRAMAT 6, QALT (1-component unit)
Component: CO

Measuring range: 0 to 50 / 1 000 mg/m?3
With hoses, non-flow-type reference cell
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ULTRAMAT 6 / Field device

. More information (Continued)

Without automatic adjustment (AUTOCAL)
230V AC; Without heating, German
7MB2111-0XD00-1AA0-Z +Y17

Based on QAL1 according to SIRA/MCERTS (2 components in series)

Component CO (QAL1) NO (QAL1)

Measuring range identification Smallest measuring  Largest measuring range  Smallest measuring range from Largest measuring range
range fromO0to ... fromOto... Oto... fromOto...

AA 75 mg/m?3 1 000 mg/m3 200 mg/m3 2 000 mg/m?

AB 300 mg/m3 3 000 mg/m3 300 mg/m3 3 000 mg/m3

AC 1000 mg/m3 10 000 mg/m3 1000 mg/m3 10 000 mg/m3

Ordering example

ULTRAMAT 6, QALT (2 components in series)

Components: CO/NO

Measuring range CO: 0 to 75/ 1 000 mg/m3, NO: 0 to 200 / 2 000 mg/m3
With hoses, non-flow-type reference cell

Without automatic adjustment (AUTOCAL)

230V AC; Without heating, German

7MB2112-0AA00-1AA0-Z +Y17

Note: for 3 components take both tables into consideration.

Ordering information measured component N,O

Certification in accordance with AM0028 and AM0034 (Kyoto Protocol) for measuring N,O, measuring range 0 to 300 vpm/3 000 vpm.
Version: Standard device.
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ULTRAMAT 6 / Suggestion for spare parts

.Selection and ordering data

Description 7MB2121 7MB2123 7MB2124 7MB2111 7MB2112 7MB2111/- 2 years 5 years Article No.
2 Ex (unit) (unit)

Analyzer unit

0-ring for cover (window) X X X X X X 2 4 C79121-Z100-A24
Cover (cell length 20 ... 180 mm) X X X X X X 2 2 C79451-A3462-B151
Cover (cell length 0.2 ... 6 mm) X X X X X X 2 2 C79451-A3462-B152
0-rings, set X X X X X X 1 $79451 -A3462-D50-
Sample gas path

0-ring (hose gland) X X X 2 4 C71121-Z100-A159
Pressure switch X X X 1 2 C79302-Z1210-A2
Flow indicator X X X 1 2 C79402-2560-T1
Hose gland X X X X X X 1 C79451-A3478-C9
Heating cartridge (heated device) X X X 1 0W75083-A1 004-F12-
Electronics

Temperature fuse (heated device) X X 1 8V75054-T1 001-A15-
Fuse (device fuse) X 1 2 A5E00061505
Temperature controller - electronics, X X X 1 A5E00118527

230V AC

Temperature controller - electronics, X X X 1 A5E00118530

115V AC

Fan, 24 V DC (heated device) X X X 1 A5E00302916

Front plate with keyboard X X X 1 1 C79165-A3042-B504
Temperature sensor X X X 1 C79165-A3044-B176
Adapter plate, LCD/keyboard X X X X X 1 1 C79451-A3474-B605
Motherboard, with firmware: X X X X X X 1

see spare parts list

LC display X X X X X 1 1 A5E31474846
Plug-in filter X X X X X 1 W75041-E5602-K2
Fusible element, T 0.63 A/250 V X X X X X 2 3 0W79054-L1 010-T63-
Fusible element, T 1 A/250 V X X X X X X 2 3 gV79054-L1 011-T10-
Fusible element, T 1.6 A/250 V X X 2 3 gv79054-L1 011-T16-
Fusible element, T 2.5 A/250 V X X X 2 3 gv79054-L1 011-T25-

If the ULTRAMAT 6 was supplied with a specially cleaned gas path for high oxygen content (so-called "Clean for O, service"), please specify
when ordering spare parts. This is the only way to ensure that the gas path will continue to comply with the special requirements of this ver-
sion.

. More information

If the ULTRAMAT 6 was supplied with a specially cleaned gas path
for high oxygen content (so-called "Clean for O, service"), please
specify this when ordering spare parts. This is the only way to
ensure that the gas path will continue to comply with the special
requirements for this version.
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ULTRAMAT/OXYMAT 6

. Overview

The ULTRAMAT/OXYMAT 6 gas analyzer is a practical combination
of two analyzers, ULTRAMAT 6 and OXYMAT 6, in a single enclos-
ure.

The ULTRAMAT 6 measurement channel functions according to the
NDIR dual-beam differential mode process and highly selectively
measures gases whose absorption bands are in the infrared
wavelength range between 2 and 9 pm, for example CO, CO,, NO,
SO,, NHs, H,0 as well as CH, and other hydrocarbons.

The OXYMAT 6 measurement channel is based on the paramagnetic
alternating pressure method and is used to measure oxygen in
gases.

. Benefits

* Corrosion-resistant materials in gas path (option)
- Measurement possible in highly corrosive sample gases

* Sample chambers can be cleaned as required on site
- Cost savings due to reuse after contamination

* Open interface architecture (RS 485, RS 232, PROFIBUS)

* SIPROM GA network for maintenance and servicing information
(option)

ULTRAMAT channel

* High selectivity with double-layer detector and optical coupler
- Reliable measurements even in complex gas mixtures

* Low detection limits
- Measurements with low concentrations

OXYMAT channel
* Paramagnetic alternating pressure principle
- Small measuring ranges (0 to 0.5% or 99.5 to 100% O)
- Absolute linearity
¢ Detector element has no contact with the sample gas
- Can be used to measure corrosive gases
- Long service life

¢ Physically suppressed zero through suitable selection of reference
gas (air or Oy), e.g. 98 to 100% O, for purity monitoring/air separ-
ation

.Application

* Measurement for boiler control in combustion plants

* Emission measurements in combustion plants

* Measurement in the automotive industry (test benches)
* Process gas concentrations in chemical plants

* Trace measurements in pure gas processes

* Environmental protection

* TLV (Threshold Limit Value) monitoring at the workplace
* Quality monitoring

Special versions

Special applications

Besides the standard combinations, special applications concerning
material in the gas path, material in the sample chambers (e.g.
titanium, Hastelloy C22) and measured components are available
on request.

Performance-tested version /| QAL

For measurements of CO, NO, SO, and O; according to sections 13
and 27 of the German Federal Immission Protection Regulations
and TA Luft, performance-tested versions according to EN 15267 of
the ULTRAMAT/OXYMAT 6 are available.
Certified measuring range:
* 1-component analyzer

CO: 0 to 75 mg/m?; 0 to 10 000 mg/m?®

NO: 0 to 100 mg/m3; 0 to 10 000 mg/m?

S0,: 0 to 75 mg/m3; 0 to 1 500 mg/m?

* 0,: 0to 5vol.%; 0 to 25 vol.%

All larger measuring ranges are also approved.

In addition, performance-tested versions of the
ULTRAMAT/OXYMAT 6 meet the requirements set forth in EN 14956
and QAL1T according to EN 14181. Conformity of the analyzers with
both standards is TUV-certified.

Determination of the analyzer drift according to EN 14181 (QAL3)
can be carried out manually or also with a PC using the SIPROM GA
maintenance and servicing software. In addition, selected manufac-
turers of emission evaluation computers offer the possibility for
downloading the drift data via the analyzer's serial interface and to
automatically record and process it in the evaluation computer.

Flow-type reference cell

* The flow through the reference cell should be adapted to the
sample gas flow

* The gas supply of the reduced flow-type reference cell should
have a primary pressure of 3 000 to 5 000 hPa (abs.). Then a
restrictor will automatically adjust the flow to approximately 8 hPa
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ULTRAMAT/OXYMAT 6
. Design

19" rack unit

* 19" rack unit with 4 U for installation
- In hinged frame
- In cabinets with or without telescopic rails
* Front plate can be swung down for servicing purposes (laptop connection)
* Internal gas paths: hose made of FKM (Viton) or pipe made of titanium or stainless steel
* Gas connections for sample gas inlet and outlet: pipe diameter 6 mm or 1/4"
* Flow indicator for sample gas on front plate (option)

* Sample chamber (OXYMAT channel) — with or without flow-type compensation branch — made of stainless steel (mat. no. 1.4571) or of
tantalum for highly corrosive sample gases (e.g. HCl, Cl,, SO,, SOs, etc.)

* Monitoring (option) of sample gas and/or reference gas (both channels)

Display and operator panel
* Large LCD panel for simultaneous display of:
- Measured value (digital and analog displays)
- Status bar
- Measuring ranges
¢ Contrast of LCD panel adjustable using menu
* Permanent LED backlighting
* Washable membrane keyboard with five softkeys
* Menu-driven operation for parameterization, test functions, adjustment
¢ User help in plain text
¢ Graphic display of concentration trend; programmable time intervals

* Bilingual operating software:
German/English, English/Spanish, French/English, Italian/English, Spanish/English

Inputs and outputs (per channel)

* One analog output for each measured component

* Two analog inputs freely configurable (e.g. correction of cross-interference or external pressure sensor)

* Six digital inputs freely configurable (e.g. for measuring range switchover, processing of external signals from sample preparation)

* Six relay outputs freely configurable e.g. for fault, maintenance demanded, limit alarm, external solenoid valves

* Expandable with eight additional digital inputs and eight additional relay outputs e.g. for autocalibration with up to four calibration gases

Communication
RS 485 present in the basic unit (connection at the rear; for the rack unit also behind the front plate).

Options

* AK interface for the automotive industry with extended functions
* RS 485/RS 232 converter

* RS 485/Ethernet converter

* RS 485/USB converter

¢ Connection to networks via PROFIBUS DP/PA interface

* SIPROM GA software as the service and maintenance tool

Siemens AP 01-2022  [UIZA)



© Siemens AG 2022

Extractive continuous process gas analysis
Series 6

ULTRAMAT/OXYMAT 6

. Design (Continued)

LED backlit graphic

i Dimensions
display and
membrane keyboard (seeIeCtat:Le o
with noticeable click \ -g. ppm, vpm,
%, mg/m?)

Status line for ULTRAMAT

channel to display the m

unit status (programmable)

Display of
concentrationsasL
numbers and bargraph
(ULTRAMAT channel)

Display of
concentrations as
numbers and bargraph
(OXYMAT channel)

.
Display of

start-of-scale and
full-scale values

Keyboard to
enter values

ULTRAMAT / OXYMAT 6

CLEAR key

to delete inputs
ENTER key
to accept
input values

ULTRAMAT/OXYMAT 6, membrane keyboard and graphic display

Two code levels
according to NAMUR
(maintenance and
specialist level)

Operation with
menu control
using five softkeys

Display of current
measuring ranges

Status line for
OXYMAT channel
to display the

unit status
(programmable)

ESC key
to abort inputs

INFO key
for help in plain text

MEAS key
to return to
measurement mode

Designs - Parts wetted by sample gas, standard

Gas path ULTRAMAT channel

19" rack unit

With hoses Bushing
Hose
Sample chamber:

Stainless steel, mat. no. 1.4571
FKM (e.g. Viton)

* Body Aluminum
* Lining Aluminum
* Fitting Stainless steel, mat. no. 1.4571
O-Ring: FKM (e.g. Viton) or FFKM (Kalrez)
¢ Window CaF,, adhesive: E353
O-Ring: FKM (e.g. Viton) or FFKM (Kalrez)
With pipes Bushing Titanium
Pipe Titanium

Sample chamber:
* Body

* Lining

O-Ring: FKM (e.g. Viton) or FFKM (Kalrez)

Aluminum

Tantalum (only for cell length 20 mm to 180 mm)
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. Design (Continued)

Gas path ULTRAMAT channel

19" rack unit

With pipes ¢ Window CaF,, adhesive: E353
O-Ring: FKM (e.g. Viton) or FFKM (Kalrez)
With pipes Bushing Stainless steel, mat. no. 1.4571
Pipe Stainless steel, mat. no. 1.4571

Sample chamber:

O-Ring: FKM (e.g. Viton) or FFKM (Kalrez)

* Body Aluminum
* Lining Aluminum or tantalum (Ta: only for cell length 20 mm to 180 mm)
¢ Window CaF,, adhesive: E353
O-Ring: FKM (e.g. Viton) or FFKM (Kalrez)
Flow indicator Measuring tube Duran glass
Variable area Duran glass

Suspension boundary

PTFE (Teflon)

Angle units FKM (e.g. Viton)
Pressure switch Diaphragm FKM (e.g. Viton)
Enclosure PA 6.3T

Options

Gas path ULTRAMAT channel

19" rack unit

Flow indicator Measuring tube
Variable area
Suspension boundary

Duran glass
Duran glass
PTFE (Teflon)

Angle units FKM (e.g. Viton)
Pressure switch Diaphragm FKM (e.g. Viton)
Enclosure PA 6.3T

Versions - Parts wetted by sample gas, special applications (examples)

Gas path ULTRAMAT channel

19" rack unit

With pipes Bushing
Pipe

Sample chamber:
* Body

¢ Window

Designs - Parts wetted by sample gas, standard

e.g. Hastelloy C22

e.g. Hastelloy C22
O-Ring: FKM (e.g. Viton) or FFKM (Kalrez)

e.g. Hastelloy C22

CaF,, without adhesive
O-Ring: FKM (e.g. Viton) or FFKM (Kalrez)

Gas path OXYMAT channel

19" rack unit

With hoses Bushing
Hose
Sample chamber
Fittings for sample chamber

Stainless steel, mat. no. 1.4571

FKM (e.g. Viton)

Stainless steel, mat. no. 1.4571 or tantalum
Stainless steel, mat. no. 1.4571

Restrictor PTFE (e.g. Teflon)
O-rings FKM (e.g. Viton)
With pipes Bushing Titanium
Pipe Titanium
Sample chamber Stainless steel, mat. no. 1.4571 or tantalum
Restrictor Titanium
O-rings FKM (Viton) or FFKM (Kalrez)
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. Design (Continued)

Gas path OXYMAT channel

19" rack unit

With pipes Bushing

Pipe

Sample chamber
Restrictor

O-rings

Stainless steel, mat. no. 1.4571
Stainless steel, mat. no. 1.4571

Stainless steel, mat. no. 1.4571 or tantalum

Stainless steel, mat. no. 1.4571
FKM (Viton) or FFKM (Kalrez)

With pipes Bushing

Pipe

Sample chamber
Restrictor

O-rings

Options

Hastelloy C 22
Hastelloy C 22

Stainless steel, mat. no. 1.4571 or tantalum

Hastelloy C 22

FKM (e.g. Viton) or FFKM (e.g. Kalrez)

Gas path ULTRAMAT channel and OXYMAT channel

19" rack unit

Flow indicator Measuring tube
Variable area

Suspension boundary

Duran glass
Duran glass
PTFE (Teflon)

Angle units FKM (e.g. Viton)
Pressure switch Diaphragm FKM (e.g. Viton)
Enclosure PA 6.3T

Gas path
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ULTRAMAT/OXYMAT 6, gas path (example) IR channel without flow-type reference cell
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. Design (Continued)

ULTRAMAT/OXYMAT 6, gas path (example) IR channel with flow-type reference cell

Sample gas inlet (OXYMAT channel) 1 Restrictor (in reference gas inlet)

Sample gas outlet (OXYMAT channel) 12 O3 physical system

Not used 13 Pressure sensor

Reference gas inlet 14 Pressure switch in sample gas path (option)
Sample gas inlet (ULTRAMAT channel) 15 Flow indicator in sample gas path (option)
Sample gas outlet (ULTRAMAT channel) 16 IR physical system

Reference gas outlet (ULTRAMAT channel, option) 17 Filter

Reference gas inlet (ULTRAMAT channel, option) 18 Pressure switch (reference gas) (option)
Purging gas 19 Restrictor in sample gas path (option)

Pressure sensor connection (ULTRAMAT channel)
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. Mode of operation

ULTRAMAT channel

The ULTRAMAT channel operates according to the infrared two-
beam modulated light principle with double-layer detector and
optical coupler.

The measuring principle is based on the molecule-specific absorp-
tion of bands of infrared radiation. The absorbed wavelengths are
characteristic to the individual gases, but may partially overlap. This
results in cross-sensitivities which are reduced to a minimum by the
following measures:

* Gas-filled filter cell (beam divider)

* Double-layer detector with optical coupler

* Optical filters if necessary

The figure shows the measuring principle. An IR source (1) which is
heated to approx. 700 °C and which can be shifted to balance the
system is divided by the beam divider (3) into two equal beams
(sample and reference beams). The beam divider also acts as a filter
cell.

The reference beam passes through a reference cell (8) filled with
N, (a non-infrared-active gas) and reaches the right-hand side of
the detector chamber (11) practically unattenuated. The sample
beam passes through the sample chamber (7) through which the
sample gas flows and reaches the left-hand side of the detector (10)
attenuated to a lesser or greater extent depending on the concen-
tration of the sample gas. The detector chamber is filled with a
defined concentration of the gas component to be measured.

The detector is designed as a double-layer detector. The center of
the absorption band is preferentially absorbed in the upper detector
layer, the edges of the band are absorbed to approximately the
same extent in the upper and lower layers. The upper and lower
detector layers are connected together via the microflow sensor
(12). This coupling means that the spectral sensitivity has a very
narrow band.

The optical coupler (13) lengthens the lower detector chamber lay-
er optically. The infrared absorption in the second detector chamber
layer is varied by changing the slider position (14). It is thus possible
to individually minimize the influence of interfering components.

A chopper (5) rotates between the beam divider and the sample
chamber and interrupts the two beams alternately and periodically.
If absorption takes place in the sample chamber, a pulsating flow is
generated between the two detector levels which is converted by
the microflow sensor (12) into an electric signal.

The microflow sensor consists of two nickel-plated grids heated to
approximately 120 °C, which, along with two supplementary resist-
ors, form a Wheatstone bridge. The pulsating flow together with
the dense arrangement of the Ni grids causes a change in resist-
ance. This leads to an offset in the bridge, which is dependent on
the concentration of the sample gas.

Note

The sample gases must be fed into the analyzers free of dust. Con-
densation in the sample chambers must be prevented. Therefore,
the use of gas modified for the measuring task is necessary in most
application cases.

As far as possible, the ambient air of the analyzer unit should not
have a large concentration of the gas components to be measured.
Flow-type reference cells with reduced flow must not be operated
with flammable or toxic gases.

Flow-type reference cells with reduced flow and an O, content >
70% may only be used together with Y02.

Channels with electronically suppressed zero point only differ from
the standard version in the measuring range parameterization.
Physically suppressed zeros can be provided as a special application.

. Mode of operation (Continued)
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(12 Microflow sensor
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Eddy current drive
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Sample gas inlet

Sample cell

Reference cell

Sample gas outlet

Detector, meas. side

Detector, reference side
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ULTRAMAT channel, principle of operation

OXYMAT channel

In contrast to almost all other gases, oxygen is paramagnetic. This
property is utilized as the measuring principle by the OXYMAT chan-
nel.

Oxygen molecules in an inhomogeneous magnetic field are drawn
in the direction of increased field strength due to their paramagnet-
ism. When two gases with different oxygen contents meet in a
magnetic field, a pressure difference is produced between them.
One gas (1) is a reference gas (N,, O, or air), the other is the sample
gas (5). The reference gas is introduced into the sample chamber
(6) through two channels (3). One of these reference gas streams
meets the sample gas within the area of a magnetic field (7).
Because the two channels are connected, the pressure, which is
proportional to the oxygen content, causes a cross flow. This flow is
converted into an electric signal by a microflow sensor (4).

The microflow sensor consists of two nickel-plated grids heated to
approximately 120 °C, which, along with two supplementary resist-
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. Mode of operation (Continued) . Mode of operation (Continued)

ors, form a Wheatstone bridge. The pulsating flow results in a
change in the resistance of the Ni grids. This leads to an offset in
the bridge which is dependent on the oxygen concentration of the
sample gas.

Because the microflow sensor is located in the reference gas
stream, the measurement is not influenced by the thermal conduct-
ivity, the specific heat or the internal friction of the sample gas. This
also provides a high degree of corrosion resistance because the
microflow sensor is not exposed to the direct influence of the
sample gas.

By using a magnetic field with alternating strength (8), the effect of
the background flow in the microflow sensor is not detected, and
the measurement is thus independent of the sample chamber posi-
tion as well as the gas analyzer's operating position.

The sample chamber is directly in the sample path and has a small
volume, and the microflow sensor is a low-lag sensor. This results in
a very short response time.

Vibrations frequently occur at the place of installation and may falsi-
fy the measured signal (noise). A further microflow sensor (10)
through which no gas passes acts as a vibration sensor. Its signal is
applied to the measured signal as compensation.

If the density of the sample gas deviates by more than 50% from
that of the reference gas, the compensation microflow sensor (10)
is flushed with reference gas just like the measuring sensor (4)
(option).

Note

The sample gases must be fed into the analyzers free of dust. Con-
densation in the sample chambers must be prevented. Therefore,

gas modified for the measuring tasks is necessary in most applica-
tion cases.

0
@)
®
O)
®
(®)
Q)
®
O)
©

OXYMAT channel, principle of operation
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Extractive continuous process gas analysis
Series 6

ULTRAMAT/OXYMAT 6

. Function

Main features

* Dimension of measured value freely selectable (e.g. vpm, mg/m3)

* Four freely parameterizable measuring ranges per component

* Measuring ranges with suppressed zero point possible

* Measuring range identification

* Electrically isolated measured value output 0/2/4 up to 20 mA per component

* Automatic or manual measuring range switchover selectable; remote switching is also possible
* Storage of measured values possible during calibration

* Wide range of selectable time constants (static/dynamic noise damping); i.e. the response time of the device or component can be adapted
to the respective measuring task

* Short response time

¢ Low long-term drift

* Measuring point switchover for up to 6 measuring points (parameterizable)

* Measuring point identification

* Monitoring of sample gas flow (option)

* Two input levels with separate authorization codes to prevent unintentional and unauthorized operator intervention
* Automatic measuring range calibration parameterizable

¢ Simple handling using a numerical membrane keyboard and operator prompting

* Operation based on NAMUR recommendation

¢ Custom-made device designs, such as:
- Customer acceptance

- TAG plates
- Drift recording

ULTRAMAT channel
* Differential measuring ranges with flow-type reference cell
¢ Internal pressure sensor for correction of variations in atmospheric pressure in the range 700 to 1 200 hPa absolute

* External pressure sensor - only with piping as the gas path - can be connected for correction of variations in the process gas pressure in the
range 700 to 1 500 hPa absolute (option)

¢ Sample chambers for use in presence of highly corrosive sample gases (e.g. tantalum layer or Hastelloy C22)

OXYMAT channel
* Monitoring of sample gas and/or reference gas (option)
¢ Different smallest measuring spans (0.5%, 2.0% or 5.0% O,)

* Analyzer unit with flow-type compensation circuit (option): A flow is passed through the compensation branch to reduce the vibration
dependency in the case of sample and reference gases with significantly different densities

* Internal pressure sensor for correction of pressure variations in sample gas (range 500 to 2 000 hPa absolute)

* External pressure sensor - only with piping as the gas path - can be connected for correction of variations in the sample gas pressure up to
3 000 hPa absolute (option)

* Monitoring of reference gas with reference gas connection 3 000 to 5 000 hPa (option), absolute
* Sample chamber for use in presence of highly corrosive sample gases

Reference gases for OXIMAT channel

Measuring range Recommended reference gas Reference gas connection pres- Comments
sure

0to ... vol.% O, N> 2000 ... 4 000 hPa above sample gas  The reference gas flow is set automatic-
pressure (max. 5 000 hPa absolute) ally to 5 ... 10 ml/min (up to 20 ml/imin

... 10100 vol.% O," 0, 2000 ... 4 000 hPa above sample gas  With flow-type compensation branch)
pressure (max. 5 000 hPa absolute)

Approx. 21 vol.% 0,2 Air 100 hPa with respect to sample gas

pressure, which may vary by
max. 50 hPa around the air pressure

D Suppressed zero point with measuring range end value 100 vol.% O,.
2 Suppressed zero point with 21 vol.% O, within the measuring span.
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Extractive continuous process gas analysis
Series 6

ULTRAMAT/OXYMAT 6

. Function (Continued)

Correction of zero-point error/cross-sensitivities (OXYMAT channel)

Accompanying gas
(concentration 100 vol.%)

Zero point deviation
in vol.% O, absolute

Accompanying gas
(concentration 100 vol.%)

Zero point deviation
in vol.% O, absolute

Organic gases Inert gases

Ethane C;Hg -0.49 Helium He +0.33
Ethene (ethylene) CoHy -0.22 Neon Ne +0.17
Ethine (acetylene) CoH, -0.29 Argon Ar -0.25
1,2-butadiene C4Hg -0.65 Krypton Kr -0.55
1,3-butadiene C4Hg -0.49 Xenon Xe -1.05
N-butane C4Hqo -1.26 Inorganic gases

Isobutane C4Ho -1.30 Ammonia NH3 -0.20
1-butene C4Hg -0.96 Hydrogen bromide HBr -0.76
Isobutene C4Hg -1.06 Chlorine Cl, -0.94
Dichlorodifluoromethane (R12) CCl,F, -1.32 Hydrogen chloride HCI -0.35
Acetic acid CH3COOH -0.64 Dinitrogen monoxide N,O -0.23
N-heptane C;Hq¢ -2.40 Hydrogen fluoride HF +0.10
N-hexane CgH14 -2.02 Hydrogen iodide HI -1.19
Cyclo-hexane CgH12 -1.84 Carbon dioxide CO, -0.30
Methane CH,4 -0.18 Carbon monoxide CO +0.07
Methanol CH30OH -0.31 Nitrogen oxide NO +42.94
N-octane CgHqg -2.78 Nitrogen N 0.00
N-pentane CsHi; -1.68 Nitrogen dioxide NO, +20.00
Isopentane CsHq; -1.49 Sulfur dioxide SO, -0.20
Propane C3Hg -0.87 Sulfur hexafluoride SFe -1.05
Propylene C3Hg -0.64 Hydrogen sulfide H,S -0.44
Trichlorofluoromethane (R11) CClsF -1.63 Water H,O -0.03
Vinyl chloride C;HsCl -0.77 Hydrogen H, +0.26
Vinyl fluoride C;H;F -0.55

1,1 vinylidene chloride C;H,Cl, -1.22

Zero-point error due to diamagnetism or paramagnetism of some accompanying gases with reference to nitrogen at 60 °C and 1 000 hPa absolute (according to
IEC 61207/3)

Conversion to other temperatures:

The zero point deviations listed in the table must be multiplied by an adjustment factor (k):
* with diamagnetic gases: k=333 K/ (8 [°C] + 273 K)

* with paramagnetic gases: k= [333 K/ (8 [°C] + 273 K)]2

All diamagnetic gases have a negative zero point deviation.
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Extractive continuous process gas analysis
Series 6

ULTRAMAT/OXYMAT 6 / 19" rack unit

.Selection and ordering data

Article No.
ULTRAMAT/OXYMAT 6 gas analyzer 7MB2023- e 06 06 060 - 0 0 0 0
19" rack unit for installation in cabinets
Combined measurement of IR-absorbing gas and O,
Click on the Article No. for online configuration in the PIA Life Cycle Portal.
Unavailable combinations are shown in PIA Life Cycle Portal as "not permitted".
Gas connections for sample gas and reference gas
Pipe with 6 mm outer diameter 0
Pipe with 4" outer diameter 1
Smallest possible measuring span O,
0.5% reference gas pressure 3 000 hPa A
0.5% reference gas pressure 100 hPa (external pump) B
2% reference gas pressure 3 000 hPa C
2% reference gas pressure 100 hPa (external pump) D
5% reference gas pressure 3 000 hPa E
5% reference gas pressure 100 hPa (external pump) F
Sample chamber (OXYMAT channel)
Non-flow-type compensation branch
* Made of stainless steel, mat. no. 1.4571 A
¢ Made of tantalum B
Flow-type compensation branch
* Made of stainless steel, mat. no. 1.4571 C
¢ Made of tantalum D
Internal gas paths (both channels) Sample chamber? (lining) Reference chamber (flow-type)
(ULTRAMAT channel) (ULTRAMAT channel)
Hose made of FKM (Viton) Aluminum Non-flow-type 0
Hose made of FKM (Viton) Aluminum Flow-type 1
Hose made of FKM (Viton) with sample ~ Aluminum Non-flow-type 2
gas monitoring (both channels)
Hose made of FKM (Viton) with sample Aluminum Flow-type 3
gas monitoring (both channels)
Pipe made of titanium Tantalum Non-flow-type 4
Pipe made of titanium Tantalum Flow-type 5
Stainless steel pipe (mat. no. 1.4571)  Aluminum Non-flow-type 6
Stainless steel pipe (mat. no. 1.4571)  Tantalum Non-flow-type 8
Add-on electronics
Without 0
AUTOCAL function with 8 additional digital inputs and outputs for OXYMAT channel 1
AUTOCAL function with 8 additional digital inputs and outputs for ULTRAMAT channel 2
AUTOCAL function with 8 additional digital inputs/outputs each for ULTRAMAT channel and OXYMAT channel 3
AUTOCAL function with serial interface for the automotive industry (AK) 5
A;JTOC;IAL function with 8 additional digital inputs/outputs and PROFIBUS PA interface for ULTRAMAT channel and OXYMAT 6
channe
AUTOCAL function with 8 additional digital inputs/outputs and PROFIBUS DP interface for ULTRAMAT channel and OXYMAT 7
channel
Auxiliary power
100 ... 120V AC, 48 ... 63 Hz 0
200 ... 240 VAC, 48 ... 63 Hz 1
Footnotes, see next page
ULTRAMAT channel measured component Possible with measuring range identi-
fication
co 112,12...30 A
CO highly selective (with optical filter)3 122,13 ...30 B
CO, 102, 11...30 C
CH4 132,14 ...30 D
CHy 152,16 ... 30 E
CoHa 152,16 ... 30 E
CoHe 142,15 ... 30 G
C3He 142,15 ... 30 H
C3Hsg 132,14 ...30 J
C4He 152,16 ... 30 K
C4H1o 142,15 ... 30 L
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Extractive continuous process gas analysis
Series 6

ULTRAMAT/OXYMAT 6 / 19" rack unit

.Selection and ordering data (Continued)

Article No.
ULTRAMAT/OXYMAT 6 gas analyzer 7MB2023- e © 06 06 06 - 0 0 0 o
19" rack unit for installation in cabinets
Combined measurement of IR-absorbing gas and O,

CeH1a 142,15 ...30 M

S0, 122,14 ...30 N

NO® 142,15 ... 30 P

NH (dry) 142,15...30 Q

H>0 172,18...22 R

N0 132,14 ...30 S

Cco% X
Smallest measuring range Largest measuring range Measuring range identification

0..5vpm 0...100 vpm 10 A
0...10 vpm 0...200 vpm 11 B
0...20 vpm 0...400 vpm 12 C
0...50 vpm 0...1000vpm 13 D
0...100 vpm 0...1000vpm 14 E
0...300 vpm 0...3 000 vpm 15 E
0...500 vpm 0...5000 vpm 16 G
0...1000 vpm 0...10000 vpm 17 H
0...3000 vpm 0...10000 vpm 18 J
0...3000vpm 0...30000 vpm 19 K
0...5000 vpm 0... 15000 vpm 20 L
0...5000 vpm 0...50 000 vpm 21 M
0..1% 0..3% 22 N
0..1% 0...10% 23 P
0..3% 0...10% 24 Q
0..3% 0...30% 25 R
0...5% 0...15% 26 S
0...5% 0...50% 27 T
0...10% 0...30% 28 u
0...10% 0...100% 29 \Y
0...30% 0...100% 30 0
Language of the operating software

German 0
English 1
French 2
Spanish 3
Italian 4

D Only for cell lengths 20 to 180 mm

) Can be ordered as special application (no. 3100 with order code Y12).

3) QALT: See table "Performance tested according to EN 15267 (single component)" under "More information".

4 QAL1: See table "Based on QAL1 according to SIRA/MCERTS (single component)" under "More information".

5) QAL1: See tables "Based on QAL1 according to SIRA/IMCERTS (single component)" and "Performance-tested according to EN 15267 (single component)" under
"More information".

N

Options Order code

Add "-Z" to article number and then add order
code

Settings

Flow-type reference cell with reduced flow,  A20
6 mm (ULTRAMAT channel)D

Flow-type reference cell with reduced flow,  A21
" (ULTRAMAT channel)?

Reference gas monitoring (pressure A26
switch ... 3 000 hPa), for OXYMAT channel
only

Connection pipes(can only be combined with
the appropriate gas connection diameter and
internal gas path materials)
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Extractive continuous process gas analysis
Series 6

ULTRAMAT/OXYMAT 6 / 19" rack unit

.Selection and ordering data (Continued)

Options Order code

« Titanium connection pipe, 6 mm, complete A22
with screwed gland, for sample gas side

« Titanium connection pipe, %", complete A24
with screwed gland, for sample gas side

« Stainless steel connection pipe (mat. no. A27
1.4571), 6 mm, complete with screwed
gland, for sample gas side

« Stainless steel connection pipe (mat. no. A29
1.4571), 4", complete with screwed gland,
for sample gas side

Telescopic rails (2 units) A31
Set of Torx screwdrivers A32
Kalrez gaskets in sample gas path (O, side) BO1
Tag plates (customized inscription) BO3
Kalrez gaskets in sample gas path (IR side) B04

SIL Declaration of Conformity (SIL 2) Function- C20
al Safety according to IEC 61508 and

IEC61511

FMICSA certificate — Class | Div 2 E20
Clean for O, service (specially cleaned gas Y02
path) (ULTRAMAT channel and OXYMAT chan-

nel)

Measuring range indication in plain text? if Y11
different from default setting

Special setting (only in conjunction withan Y12
application no., e.g. extended measuring
range, ULTRAMAT channel only)

Extended special setting (only in conjunction Y13
with an application no., e.g. determination of
cross-interference, only ULTRAMAT channel)

QAL1 according to SIRAIMCERTS Y17 (cannot be combined
(ULTRAMAT channel only) with E20)
Performance-tested according to EN 15267 Y27

(channel 1)

Performance-tested according to EN 15267 Y28

(channel 2)

D Cannot be combined with non-flow-type reference cell.
2) Standard setting, in % or ppm (vpm): Smallest measuring range, 25% of largest measuring range, 50% of largest measuring range, largest measuring range

Accessories Article No.

RS 485/Ethernet converter A5E00852383

RS 485/RS 232 converter C79451-21589-U1
RS 485/USB converter A5E00852382

AUTOCAL function with serial interfaces for C79451-A3480-D33
the automotive industry (AK)

AUTOCAL function with 8 digital inputs/out- ~ €79451-A3480-D511
puts for ULTRAMAT channel or OXYMAT chan-
nel

AUTOCAL function with 8 digital inputs/out- ~ A5E00057307
puts and PROFIBUS PA for ULTRAMAT channel

or OXYMAT channel

AUTOCAL function with 8 digital inputs/out- ~ A5E00057312
puts and PROFIBUS DP each for ULTRAMAT

channel or OXYMAT channel

Set of Torx screwdrivers A5E34821625
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Series 6

ULTRAMAT/OXYMAT 6 / 19" rack unit

.Selection and ordering data (Continued)

Article No.
ULTRAMAT/OXYMAT 6 gas analyzer 7MB2024- ® 6 06 060 - 0 0 0 o
19" rack unit for installation in cabinets
Combined measurement of IR-absorbing gas and O,
Click on the Article No. for online configuration in the PIA Life Cycle Portal.
Gas connections for sample gas and reference gas
Pipe with 6 mm outer diameter 0
Pipe with 74" outer diameter 1
Smallest possible measuring span O,
0.5% reference gas pressure 3 000 hPa A
0.5% reference gas pressure 100 hPa (external pump) B
2% reference gas pressure 3 000 hPa C
2% reference gas pressure 100 hPa (external pump) D
5% reference gas pressure 3 000 hPa E
5% reference gas pressure 100 hPa (external pump) I
Sample chamber (OXYMAT channel)
Non-flow-type compensation branch
¢ Made of stainless steel, mat. no. 1.4571 A
* Made of tantalum B
* Made of Hastelloy E
Flow-type compensation branch
¢ Made of stainless steel, mat. no. 1.4571 C
* Made of tantalum D
* Made of Hastelloy F
Internal gas paths (both channels) Sample chamber? (lining) (ULTRAMAT Reference chamber (flow-type)
channel) (ULTRAMAT channel)
Hose made of FKM (Viton) Aluminum Non-flow-type 0
Hose made of FKM (Viton) Aluminum Flow-type 1
Hose made of FKM (Viton) with sample Aluminum Non-flow-type 2
gas monitoring (both channels)
Hose made of FKM (Viton) with sample Aluminum Flow-type 3
gas monitoring (both channels)
Pipe made of titanium Tantalum Non-flow-type 4
Pipe made of titanium Tantalum Flow-type 5
Stainless steel pipe (mat. no. 1.4571)  Aluminum Non-flow-type 6
Stainless steel pipe (mat. no. 1.4571)  Tantalum Non-flow-type 8
Add-on electronics
Without 0
AUTOCAL function
AUTOCAL function with 8 additional digital inputs/outputs each for ULTRAMAT channel and OXYMAT channel 1
AUTOCAL function with serial interface for the automotive industry (AK) 5
A#TOC/I-\L function with 8 additional digital inputs/outputs and PROFIBUS PA interface for ULTRAMAT channel and OXYMAT 6
channe
AUTOCAL function with 8 additional digital inputs/outputs and PROFIBUS DP interface for ULTRAMAT channel and OXYMAT 7
channel
Auxiliary power
100... 120 VAC, 48 ... 63 Hz 0
200 ... 240 VAC, 48 ... 63 Hz 1
ULTRAMAT channel measured com-  Smallest measuring range Largest measuring range
ponent
CO and NO? 0... 1000 vpm 0... 10 000 vpm A C
CO and NO? 0 ... 100 vpm (CO) 0... 1000 vpm
0 ... 300 vpm (NO)
CO and NO?2 0 ... 300 vpm (CO) 0...3 000 vpm A )
0 ... 500 vpm (NO)
CO and NO? 0...1000vpm 0...10 000 vpm A C
CO, and CO 0...100 vpm 0... 1000 vpm B A
CO, and CO 0...300 vpm 0...3 000 vpm B B
CO, and CO 0...1000vpm 0...10 000 vpm B C
CO, and CO 0...3 000 vpm 0...30000 vpm B D
CO, and CO 0...1% 0...10% B E
CO, and CO 0..3% 0...30% B F
CO; and CO 0...10% 0... 100% B G
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Extractive continuous process gas analysis
Series 6

ULTRAMAT/OXYMAT 6 / 19" rack unit

.Selection and ordering data (Continued)

Article No.

ULTRAMAT/OXYMAT 6 gas analyzer 7MB2024- ® 6 06 060 - 0 0 0 o

19" rack unit for installation in cabinets

Combined measurement of IR-absorbing gas and O,

COz and CO 0... 100 vpm (CO,) 0... 1000 vpm B H
0 ... 300 vpm (CO)

CO, and CO 0 ... 300 vpm (CO,) 0...3 000 vpm B J
0 ... 500 vpm (CO)

CO; and CHq4 0...10% 0... 100% C G

CO and CH4 0 ... 300 vpm (CO,) 0... 3000 vpm c J
0 ... 500 vpm (CH4)

CO; and NO 0 ... 300 vpm (CO,) 0...3000 vpm D J
0 ... 500 vpm (NO)

Language of the operating software

German 0
English 1
French 2
Spanish 3
Italian 4

) Only for cell lengths 20 to 180 mm
2 QALT; see table "Based on QAL1 according to SIRAIMCERTS (2 components in series)" under "More information"”.

Options Order code

Add "-Z" to article number and then add order
code

Settings

Flow-type reference cell with reduced flow,  A20
6 mm (ULTRAMAT channel)D

Flow-type reference cell with reduced flow,  A21
" (ULTRAMAT channel)?

Reference gas monitoring (pressure A26
switch ... 3 000 hPa), for OXYMAT channel
only

Connection pipes(can only be combined with
the appropriate gas connection diameter and
internal gas path materials)

« Titanium connection pipe, 6 mm, complete A22
with screwed gland, for sample gas side

« Titanium connection pipe, %", complete A24
with screwed gland, for sample gas side

« Stainless steel connection pipe (mat. no. A27
1.4571), 6 mm, complete with screwed
gland, for sample gas side

« Stainless steel connection pipe (mat. no. A29
1.4571), 4", complete with screwed gland,
for sample gas side

Telescopic rails (2 units) A31
Set of Torx screwdrivers A32
Kalrez gaskets in sample gas path (O, side) BO1
Tag plates (customized inscription) B03
Kalrez gaskets in sample gas path (IR side) B04

SIL Declaration of Conformity (SIL 2) Function- C20
al Safety according to IEC 61508 and

IEC61511

FMICSA certificate — Class | Div 2 E20
Clean for O, service (specially cleaned gas Y02
path) (ULTRAMAT channel and OXYMAT chan-

nel)

Measuring range indication in plain text? if Y11
different from default setting
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ULTRAMAT/OXYMAT 6 / 19" rack unit

.Selection and ordering data (Continued)

Options

Order code

Special setting (only in conjunction withan Y12
application no., e.g. extended measuring

range, ULTRAMAT channel only)

Extended special setting (only in conjunction Y13
with an application no., e.g. determination of
cross-interference, only ULTRAMAT channel)

QAL1T according to SIRAIMCERTS

(ULTRAMAT channel only)

Y17 (cannot be combined
with E20)

D Cannot be combined with non-flow-type reference cell.
2) Standard setting, in % or ppm (vpm): Smallest measuring range, 25% of largest measuring range, 50% of largest measuring range, largest measuring range

Accessories Article No.

RS 485/Ethernet converter A5E00852383

RS 485/RS 232 converter C79451-Z1589-U1
RS 485/USB converter A5E00852382

AUTOCAL function with serial interfaces for

the automotive industry (AK)

C79451-A3480-D33

AUTOCAL function with 8 digital inputs/out- ~ €79451-A3480-D511
puts for ULTRAMAT channel or OXYMAT chan-

nel

AUTOCAL function with 8 digital inputs/out- ~ A5E00057307
puts and PROFIBUS PA for ULTRAMAT channel

or OXYMAT channel

AUTOCAL function with 8 digital inputs/out- ~ A5E00057312
puts and PROFIBUS DP each for ULTRAMAT

channel or OXYMAT channel
Set of Torx screwdrivers

Note

A5E34821625

See table QAL1 and order examples under "More information".

. Technical specifications . Technical specifications (Continued)

ULTRAMAT/OXIMAT 6, 19" rack

ULTRAMAT/OXIMAT 6, 19" rack

unit

unit

General information
Operating position
Conformity

Front wall, vertical

CE mark in accordance with EN 50081-1 and
EN 50082-2

Design, enclosure
Weight
Degree of protection

Approx. 21 kg
1P20 according to EN 60529

Electrical characteristics
EMC (electromagnetic compatibility)

Electrical safety

Auxiliary power

Power consumption
Fuse ratings

In accordance with standard requirements of
NAMUR NE21 (08/98)

According to EN 61010-1, overvoltage cat-
egory lll

100 ... 120 V AC (nominal range of use
90...132V), 48 ... 63 Hz or

200 ... 240 V AC (nominal range of use
180...264 V), 48 ... 63 Hz

Approx. 70 VA

120...120V:F1/F2=T1.6 A
200... 240 V:F1/F2=T1A

Analog inputs

Digital inputs

Serial interface
Options

2, dimensioned for 0/2/4 ... 20 mA for
external pressure sensor and accompanying
gas influence correction (correction of cross-
interference)

6, designed for 24 V, floating, freely config-
urable, e.g. for measurement range
switchover

RS 485

AUTOCAL function each with 8 additional
digital inputs and relay outputs; also with
PROFIBUS PA or PROFIBUS DP

Climatic conditions
Permissible ambient temperature

Permissible humidity

-30 ... +70 °C during storage and transporta-
tion, 5 ... 45 °C during operation

< 90% relative humidity during storage and
transportation (must not fall below dew
point)

Electrical inputs and outputs (per chan-

nel)
Analog output
Relay outputs

0/2/4 ... 20 mA, floating; max. load 750 Q

6, with changeover contacts, freely configur-
able, e.g. for measuring range identification;
load rating: 24 V AC/DC/1 A, floating, non-
sparking

ULTRAMAT channel

Measuring ranges

Smallest possible measuring range

4, internally and externally switchable; auto-
matic measuring range switchover is also
possible

Dependent on the application, e.g.
C0:0...10 vpm
C0O,:0...5vpm
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.Technical specifications (Continued)

. Technical speci

cations (Continued)

ULTRAMAT channel

OXYMAT channel

Largest possible measuring range

Measuring ranges with suppressed zero
point

Characteristic curve

Influence of interference gases must be con-
sidered separately

Dependent on the application

Any zero point within 0 ... 100 vol.% can be
implemented; smallest possible span 20%

Linearized

Measuring ranges with suppressed zero
point

Any zero point within 0 ... 100 vol.% can be
implemented, provided that a suitable refer-
ence gas is used

Gas inlet conditions
Permissible sample gas pressure
« Without pressure switch

« With integrated pressure switch

Sample gas flow
Sample gas temperature

Sample gas humidity

700 ... 1 500 hPa (absolute)
700 ... 1 300 hPa (absolute)

18...901/h (0.3 ... 1.5 l/min)

Min. 0 ... max. 50 °C, but above the dew
point

< 90% (relative humidity), or dependent on
measuring task, non-condensing

Time response
Warm-up period

Delayed display (Tqo time)

Damping (electrical time constant)

Dead time (purging time of the gas path in
the device at 1 [/min)

Time for device-internal signal processing

At room temperature < 30 min (the technical
specification will be met after 2 hours)

Dependent on length of analyzer chamber,
sample gas line and configurable damping

0... 100 s, configurable
Approx. 0.5 ... 5 s, depending on the version

<1s

Gas inlet conditions
Permissible sample gas pressure
« With pipes

¢ With hoses

- Without pressure switch

- With pressure switch

Sample gas flow
Sample gas temperature
Sample gas humidity

Reference gas pressure (high-pressure ver-
sion)

Reference gas pressure (low-pressure ver-
sion)

500 ... 3 000 hPa absolute

500 ... 1 500 hPa absolute
500 ... 1 300 hPa absolute
18...601/h (0.3 ... 1 I/min)
0...50°C

<90% RH (relative humidity)

2000 ... 4 000 hPa above sample gas pres-
sure, but max. 5 000 hPa

Min. 100 hPa above sample gas pressure

Pressure correction range
Pressure sensor
e Internal

¢ External

700 ... 1 200 hPa absolute
700 ... 1 500 hPa absolute

Time response
Warm-up period

Delayed display (tgo time)
Damping (electrical time constant)

Dead time (purging time of the gas path in
the device at 1 I/min)

Time for device-internal signal processing

At room temperature < 30 min (the technical
specification will be met after 2 hours)

Min. 1.5 ... 3.5 s, depending on the version
0...100 s, configurable

Approx. 0.5 ... 2.5 s, depending on the ver-
sion

<1s

Measuring response

Output signal fluctuation

Zero point drift
Measured value drift
Repeatability
Detection limit

Linearity error

Based on sample gas pressure 1 013 hPa
absolute, 0.5 I/min sample gas flow and
25 °C ambient temperature

<+ 1% of the smallest possible measuring
range according to nameplate

< = 1% of the current measuring range/week
<+ 1% of the current measuring range/week
< 1% of the current measuring range

1% of the smallest possible measuring range
< 0.5% of the measuring range end value

Pressure correction range
Pressure sensor
e Internal

¢ External

500 ... 2 000 hPa absolute
500 ... 3 000 hPa absolute

Influencing variables

Ambient temperature

Sample gas pressure

Sample gas flow
Auxiliary power

Environmental conditions

Based on sample gas pressure 1 013 hPa
absolute, 0.5 I/min sample gas flow and
25 °C ambient temperature

< 1% of current measuring range/10 K (with
constant receiver cell temperature)

« With enabled pressure compensation:
< 0.15% of the measuring span/1% change
in atmospheric pressure

« With disabled pressure compensation:
< 1.5% of the measuring span/1% change
in atmospheric pressure

Negligible
< 0.1% of the current measuring range with
nominal voltage + 10%

Application-specific measuring influences
possible if ambient air contains measured
component or cross interference-sensitive
gases

Measuring response

Output signal fluctuation

Zero point drift
Measured value drift

Repeatability
Detection limit

Linearity error

Based on sample gas pressure 1 013 hPa
absolute, 0.5 I/min sample gas flow and
25 °C ambient temperature

< 0.75% of the smallest possible measuring
range according to nameplate, with electron-
ic damping constant of 1 s (corresponds to
+0.25% at 20)

< 0.5%/month of the smallest possible meas-
uring span according to nameplate

< 0.5%/month of the current measuring
range

< 1%/month of the current measuring range
1% of the current measuring range
1% of the current measuring range

OXYMAT channel

Measuring ranges

Smallest possible measuring span (relating
to sample gas pressure 1 000 hPa absolute,

0.5 l/min sample gas flow and 25 °C ambient

temperature)
Largest possible measuring range

4, internally and externally switchable; auto-
matic measuring range switchover also pos-
sible

0.5 vol.%, 2 vol.% or 5 vol.% O,

100 vol.% O,

Influencing variables

Ambient temperature

Sample gas pressure (with air (100 hPa) as
reference gas, correction of the atmospheric
pressure fluctuations is only possible if the
sample gas can vent to ambient air)

Accompanying gases

Sample gas flow

Auxiliary power

Based on sample gas pressure 1 013 hPa

absolute, 0.5 I/min sample gas flow and

25 °C ambient temperature

¢ <0.5%/10 K referred to smallest possible
measuring span according to nameplate

With measuring span 0.5%: 1%/10 K

With disabled pressure compensation:
< 2% of the current measuring range/1%
change in atmospheric pressure

With enabled pressure compensation:
< 0.2% of the current measuring range/1%
change in atmospheric pressure

Zero point deviation corresponding to para-
magnetic or diamagnetic deviation of accom-
panying gas

< 1% of the smallest possible measuring span
according to nameplate with a change in
flow of 0.1 I/min within the permissible flow
range

< 0.1% of the current measuring range with
nominal voltage + 10%
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ULTRAMAT/OXYMAT 6 / 19" rack unit

. Dimensional drawings
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ULTRAMAT/OXYMAT 6, 19" rack unit, dimensions in mm
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ULTRAMAT/OXYMAT 6/ 19" rack unit

Circuit diagrams
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ULTRAMAT/OXYMAT 6, 19" rack unit, pin assignment
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ULTRAMAT/OXYMAT 6 / 19" rack unit

Circuit diagrams (Continued)
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ULTRAMAT/OXYMAT 6, 19" rack unit, pin assignment of the AUTOCAL board and PROFIBUS plugs
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Extractive continuous process gas analysis
Series 6

ULTRAMAT/OXYMAT 6 / 19" rack unit

. Circuit diagrams (Continued)

OXYMAT ULTRAMAT

OXYMAT channel ULTRAMAT channel channel channel
A g A  —— —
Sample gas outlet Sample gas inlet Reference gas outlet 15-pin connector: 9-pin Connection of
digital inputs and connector: atmospheric
Reference Reference Sample Sample analog inputs/outputs RS 485 pressure sensor
gas inlet gas inlet gas outlet gas inlet ‘
———
Purging gas

© © o inlet

@ © ©

@ @ O 9-pin interface
. . connector

o O]

©

37-pin connector:
digital inputs

and

relay outputs

| (optional board)

<
© (option): e.g.
©) PROFIBUS
{ @]
'®v J&
)
© ©

[ ]
29

Power supply
and miniature

i fuses
— 25-pin connector:
digital inputs and
. relay outputs
Gas connections: stubs 6 mm or 4" youp
ULTRAMAT/OXYMAT 6, 19" rack unit, gas and electrical connections
. More information
Based on QAL1 according to SIRA/MCERTS (single component)
Only in conjunction with order code Y17
Component CO (QAL1) SO, (QAL1) NO (QAL1)
Measuring range Smallest measuring Largest measuring Smallest measuring Largest measuring Smallest measuring Largest measuring
identification range fromOto... rangefromOto.. rangefromOto... rangefromOto.. rangefromOto... rangefromOto...
C - - 75 mg/m3 1500 mg/m3 - -
D 50 mg/m?3 1000 mg/m?3 300 mg/m?3 3000 mg/m?3 - -
E - - 500 mg/m?3 5 000 mg/m3 100 mg/m?3 2 000 mg/m?3
F 300 mg/m3 3000 mg/m3 1000 mg/m3 10 000 mg/m?3 300 mg/im3 3 000 mg/m3
G 500 mg/m? 5000 mg/m3 = - 500 mg/m?3 5000 mg/m3
H 1000 mg/m?3 10 000 mg/m3 3 000 mg/m3 30 000 mg/m3 1000 mg/m3 10 000 mg/m3
K 3000 mg/m3 30 000 mg/m3 10 g/m3 100 g/m3 3000 mg/m3 30 000 mg/m3
Performance-tested according to EN 15267 (single component)
Only in conjunction with order code Y27/Y28
Component CO (QAL1) SO, (QAL1) NO (QAL1)
Measuring range Smallest measuring Largest measuring Smallest measuring Largest measuring Smallest measuring Largest measuring
identification range fromOto... rangefromOto.. rangefromOto.. rangefromOto... rangefromOto.. rangefromOto...
d = - 75 mgim3 1 500 mg/m3 - .
D 75 mg/m3 1250 mg/m3 - - - -
E 125 gim® 1250 mg/m?3 = - 100 mg/m3 2 000 mg/m?3
F 300 mg/m? 3000 mg/m?3 . 2 300 mg/m3 3 000 mg/m3
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Extractive continuous process gas analysis
Series 6

ULTRAMAT/OXYMAT 6 / 19" rack unit

. More information (Continued)

Component CO (QAL1) SO, (QAL1) NO (QAL1)

G 500 mg/m3 5000 mg/m3 - - 500 mg/m3 5000 mg/m3
H 1000 mg/m3 10 000 mg/m?3 - - 1000 mg/m3 10 000 mg/m?3
J 3 000 mg/m3 10 000 mg/m3 - - 3 000 mg/m3 10 000 mg/m3

Ordering example

ULTRAMAT/OXYMAT 6, performance-tested according to EN 15267
IR channel

Component: CO

Measuring range: 0 to 75/ 1 250 mg/m3

With hoses, non-flow-type reference cell

With automatic calibration (AUTOCAL)

230 V AC; German

7MB2023-0EA03-1BD0-Z Y27+Y28

Based on QAL1 according to SIRA/MCERTS (2 components in series)

Component CO (QAL1) NO (QAL1)

Measuring range identifica- Smallest measuring range Largest measuring range Smallest measuring range Largest measuring range
tion fromOto... fromOto... fromOto... fromOto...

AH 75 mg/m3 1 000 mg/m3 200 mg/m3 2 000 mg/m3

AJ 300 mg/m3 3000 mg/m?3 500 mg/m?3 3 000 mg/m3

AC 1000 mg/m3 10 000 mg/m3 1000 mg/m3 10 000 mg/m3

Ordering example

ULTRAMAT/OXYMAT 6, QAL1

IR channel

Components: CO/INO

Measuring range CO: 0 to 75/ 1 000 mg/m3, NO: 0 to 200 / 2 000 mg/m3
With hoses, non-flow-type reference cell

Without automatic adjustment (AUTOCAL)

230V AC; German

7MB2024-0EA00-1AHO-Z +Y17
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Extractive continuous process gas analysis

Series 6

ULTRAMAT/OXYMAT 6 / Suggestion for spare parts

.Selection and ordering data

Description 7MB2023 7MB2024 2 years 5 years Article No.
(unit) (unit)

Analyzer unit

ULTRAMAT channel

¢ O-Ring for cover (window, rear) X X 2 2 C€79121-2100-A24

* Cover (cell length 20 ... 180 mm) X X 2 C79451-A3462-B151

 Cover (cell length 0.2 ... 6 mm) X X 2 2 C79451-A3462-B152

¢ O-Rings, set (ULTRAMAT) X X - 1 C79451-A3462-D501

OXYMAT channel

* O-Ring X X 1 2 C74121-Z100-A6

¢ O-Ring (measuring head) X X 4 C79121-Z2100-A32

¢ O-Ring X X 2 4 C71121-2100-A159

* Sample chamber, stainless steel, mat. no. 1.4571, X X 1 C79451-A3277-B535
non-flow-type compensation branch

* Sample chamber, tantalum, X X - 1 C79451-A3277-B536
non-flow-type compensation branch

* Sample chamber, stainless steel, mat. no. 1.4571, X X - 1 C79451-A3277-B537
flow-type compensation branch

* Sample chamber, tantalum, X X - 1 C79451-A3277-B538
flow-type compensation branch

¢ Measuring head, non-flow-type compensation branch X X 1 1 C79451-A3460-B525

¢ Measuring head, flow-type compensation branch X X 1 1 C€79451-A3460-B526

Sample gas path

Pressure switch X X 1 2 C€79302-Z1210-A2

Restrictor, stainless steel, mat. no. 1.4571; hose gas path X X 2 2 C79451-A3480-C10

Flow indicator X X 1 2 C€79402-Z560-T1

ULTRAMAT channel

* Hose gland X X - 1 C79451-A3478-C9

OXYMAT channel

* Restrictor, titanium, pipe gas path X X 2 2 C79451-A3480-C37

 Reference gas path, 3000 hPa X X 1 1 C79451-A3480-D518

« Capillary, 100 hPa, connection set X X 1 1 €79451-A3480-D519

* Restrictor, stainless steel, mat. no. 1.4571; pipe gas path X X 1 1 C79451-A3520-C5

Electronics

Front plate with keyboard X X 1 1 C79165-A3042-B506

Adapter plate, LCD/keyboard X X 1 1 C79451-A3474-B605

LC display X X 1 1 A5E31474846

Plug-in filter X X - 1 W75041-E5602-K2

Fusible element, T 0.63 AI250 V X X 2 3 W79054-L1010-T630

Fusible element, T 1 A/250 V X X 2 3 W79054-L1011-T100

Fusible element, T 2.5 A/250 V X X 2 3 W79054-L1011-T250

ULTRAMAT channel

¢ Motherboard, with firmware: see spare parts list X X - 1

OXYMAT channel

¢ Motherboard, with firmware: see spare parts list X X - 1

If the device was supplied with a specially cleaned gas path for high oxygen context (so-called "Clean for O, service"), please specify when
ordering spare parts. This is the only way to ensure that the gas path will continue to comply with the special requirements of this version.

. More information

If the device was supplied with a specially cleaned gas path for high
oxygen context ("Clean for O, service"), please ensure that you spe-
cify this when ordering spare parts. This is the only way to ensure
that the gas path will continue to comply with the special require-

ments for this version.
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https://www.pia-portal.automation.siemens.com/SIE/Z3_PIA_Portal/%3Fsap-language=EN%26P_MATNR=7MB2023
https://www.pia-portal.automation.siemens.com/SIE/Z3_PIA_Portal/%3Fsap-language=EN%26P_MATNR=7MB2024
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79121-Z100-A24
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3462-B151
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3462-B152
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3462-D501
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C74121-Z100-A6
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79121-Z100-A32
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C71121-Z100-A159
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3277-B535
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3277-B536
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3277-B537
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3277-B538
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3460-B525
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3460-B526
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79302-Z1210-A2
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3480-C10
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79402-Z560-T1
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3478-C9
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3480-C37
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3480-D518
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3480-D519
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3520-C5
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79165-A3042-B506
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3474-B605
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/A5E31474846
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/W75041-E5602-K2
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/W79054-L1010-T630
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/W79054-L1011-T100
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/W79054-L1011-T250
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Extractive continuous process gas analysis

Series 6
OXYMAT 6
.Overview .Application
: * For boiler control in combustion plants
> i - * For safety-relevant applications (SIL)

* In the automotive industry (testbed systems)

* In chemical plants

* For ultra-pure gas quality monitoring

* Environmental protection

* Quality monitoring

* Versions for analyzing flammable and non-flammable gases or
vapors for use in hazardous areas

Special versions

Special applications

Besides the standard combinations, special applications concerning
the material in the gas path and the material in the sample cham-
The function of the OXYMAT 6 gas analyzers is based on the para- bers are also available on request.

magnetic alternating pressure method and are used to measure
oxygen in gases.

Performance-tested version /| QAL

As a reference value for emission measurements according to Ger-
. Benefits man Technical Instructions on Air Quality Control (TA Luft), 13th
and 27th BImSchV, federal emission law

* Paramagnetic alternating pressure principle
- Small measuring ranges (0 to 0.5% or 99.5 to 100% O)
- Absolute linearity

* Detector element has no contact with the sample gas
- Can be used under "harsh conditions"”

- Long service life

¢ Physically suppressed zero through suitable selection of reference
gas (air or O5), e.g. 98 to 100% O, for purity monitoring/air separ-
ation

* Open interface architecture (RS 485, RS 232, PROFIBUS)

* SIPROM GA network for maintenance and service information
(option)

* Electronics and physics: gas-tight isolation, purging is possible,
IP65, long service life even in harsh environments (field device
only)

* Heated versions (option), use also in presence of gases condens-
ing at low temperature (field device only)

* Ex(p) for zones 1 and 2 according to ATEX 2G and ATEX 3G (field
device only)
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Extractive continuous process gas analysis
Series 6

OXYMAT 6
. Design

19" rack unit
* With 4 U for installation
- In hinged frame
- In cabinets with or without telescopic rails

* Front plate can be swung down for servicing purposes (laptop connection)

* Internal gas paths: hose made of FKM (Viton) or pipe made of titanium or stainless steel (mat. no. 1.4571)

* Gas connections for sample gas inlet and outlet and for reference gas: Fittings, pipe diameter of 6 mm or V"
* Flow indicator for sample gas on front plate (option)

* Pressure switch in sample gas path for flow monitoring (option)

Field device

* Two-door enclosure with gas-tight separation of analyzer and electronics sections

¢ Individually purgeable enclosure halves

* Analyzer unit and piping can be heated up to 130 °C (option)

* Gas path and stubs made of stainless steel (mat. no. 1.4571) or titanium, Hastelloy C22

* Purging gas connections: pipe diameter 10 mm or 3/8"

¢ Gas connections for sample gas inlet and outlet and for reference gas: Clamping ring connection for a pipe diameter of 6 mm or 4"

Display and operator panel
¢ Large LCD panel for simultaneous display of:
- Measured value (digital and analog displays)
- Status bar
- Measuring ranges
¢ Contrast of LCD panel adjustable using menu
* Permanent LED backlighting
* Washable membrane keyboard with five softkeys
* Menu-driven operation for parameterization, test functions, adjustment
¢ User help in plain text
¢ Graphic display of concentration trend; programmable time intervals
¢ Bilingual operating software German/English, English/Spanish, French/English, Spanish/English, Italian/English

Inputs and outputs

* One analog output per medium (from 0, 2, 4 to 20 mA; NAMUR parameterizable)

* Two analog inputs configurable (e.g. correction of cross-interference, external pressure sensor)

* Six digital inputs freely configurable (e.g. for measuring range switchover, processing of external signals from sample preparation)

* Six relay outputs freely configurable (failure, maintenance demanded, maintenance switch, limit alarm, external solenoid valves)

* Expansion: Eight additional digital inputs and eight additional relay outputs each e.g. for autocalibration with up to four calibration gases

Communication
RS 485 present in basic unit (connection from the rear; for the slide-in module also behind the front plate).

Options

¢ AK interface for the automotive industry with extended functions
* RS 485/RS 232 converter

* RS 485/Ethernet converter

* RS 485/USB converter

¢ Connection to networks via PROFIBUS DP/PA interface

* SIPROM GA software as the service and maintenance tool
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Extractive continuous process gas analysis

Series 6

OXYMAT 6

. Design (Continued)

LED backlit graphic
display and
membrane keyboard
with noticeable click

Display of
concentrations as

numbers and bargraph

Display of
start-of-scale and
full-scale values

Keyboard to
enter values

CLEAR key

OXYMAT 6

Status line for display
of analyzer status
(programmable)

to delete inputs

OXYMAT 6, membrane keyboard and graphic display

Designs - Parts wetted by sample gas, standard

ENTER key
to accept
input values

Two code levels
according to NAMUR
(maintenance and
specialist level)

Easy operation with
menu control
using five softkeys

Display of current
measuring ranges

ESC key
to abort inputs

—— INFO key

for help in plain text

MEAS key
to return to
measurement mode

Gas path 19" rack unit Field device Field device Ex
With hoses Bushing Stainless steel, mat. no. 1.4571 - -
Hose FKM (e.g. Viton) - -
Sample chamber Stainless steel, mat. no. 1.4571 - -
or tantalum
Fittings for sample chamber  Stainless steel, mat. no. 1.4571 - =
Restrictor PTFE (e.g. Teflon) - -
0O-rings FKM (e.g. Viton) - -
With pipes Bushing Titanium Titanium Titanium
Pipe Titanium Titanium Titanium
Sample chamber Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571
Restrictor or tantalum or tantalum or tantalum
O-rings Titanium Titanium Titanium
FKM (Viton) or FFKM (Kalrez)  FKM (Viton) or FFKM (Kalrez) ~ FKM (Viton) or FFKM (Kalrez)
With pipes Bushing Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571
Pipe Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571
Sample chamber Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571
Restrictor or tantalum or tantalum or tantalum
O-rings Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571

FKM (Viton) or FFKM (Kalrez)

FKM (Viton) or FFKM (Kalrez)

FKM (Viton) or FFKM (Kalrez)
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OXYMAT 6

. Design (Continued)

Bushing Bushing Hastelloy C 22 Hastelloy C 22

Pipe Pipe Hastelloy C 22 Hastelloy C 22

Sample chamber Sample chamber Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571

Restrictor Restrictor or tantalum or tantalum

O-rings O-rings Hastelloy C 22 Hastelloy C 22
FKM (e.g. Viton) or FFKM (e.g. FKM (e.g. Viton) or FFKM (e.g.
Kalrez) Kalrez)

Options

Measuring tube Duran glass - -

Variable area Duran glass, black

Suspension boundary PTFE (Teflon)

Angle units FKM (Viton)

Diaphragm FKM (Viton) - -

Enclosure PA6.3T

Gas path (19" rack unit)

Gas path, reference gas connection 1 100 hPa, absolute
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Extractive continuous process gas analysis
Series 6

OXYMAT 6

. Design (Continued)
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Gas path, reference gas connection 3 000 to 5 000 hPa, absolute

Legend for the gas path 19" rack unit figures

N oA w N =

Sample gas inlet

Sample gas outlet

Not used

Reference gas inlet

Restrictor in reference gas inlet
0, physical system

Restrictor in sample gas path

10
11
12
13
14

Pressure switch in sample gas path (option)
Purging gas

Pressure switch in reference gas path (option)
Pressure sensor

Filter

Flow indicator in sample gas path (option)
Outlet restrictor
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OXYMAT 6

. Design (Continued)
Gas path (field device)

Gas path, reference gas connection 1 100 hPa, absolute

Not used 8 Purging gas inlet (analyzer side)

Sample gas inlet 9 Pressure sensor

Reference gas inlet 10 0, physical system

Sample gas outlet 11 Restrictor in sample gas path

Purging gas inlet (electronics side) 12 Pressure sensor in reference gas path (option)
Purging gas outlet (electronics side) 13 Restrictor

Purging gas outlet (analyzer side) 14 Outlet restrictor
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Extractive continuous process gas analysis
Series 6

OXYMAT 6

. Design (Continued)
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Electronic compartment Analyzing compartment

Gas path, reference gas connection 3 000 to 5 000 hPa, absolute

. Mode of operation

In contrast to almost all other gases, oxygen is paramagnetic. This property is utilized as the measuring principle by the OXYMAT 6 gas ana-
lyzers.

Oxygen molecules in an inhomogeneous magnetic field are drawn in the direction of increased field strength due to their paramagnetism.
When two gases with different oxygen contents meet in a magnetic field, a pressure difference is produced between them.

In the case of OXYMAT 6, one gas (1) is a reference gas (N,, O; or air), the other is the sample gas (5). The reference gas is introduced into
the sample chamber (6) through two channels (3). One of these reference gas streams meets the sample gas within the area of a magnetic
field (7). Because the two channels are connected, the pressure, which is proportional to the oxygen content, causes a cross flow. This flow
is converted into an electric signal by a microflow sensor (4).

The microflow sensor consists of two nickel-plated grids heated to approximately 120 °C, which, along with two supplementary resistors,
form a Wheatstone bridge. The pulsating flow results in a change in the resistance of the Ni grids. This leads to an offset in the bridge which
is dependent on the oxygen concentration of the sample gas.

Because the microflow sensor is located in the reference gas stream, the measurement is not influenced by the thermal conductivity, the
specific heat or the internal friction of the sample gas. This also provides a high degree of corrosion resistance because the microflow sensor
is not exposed to the direct influence of the sample gas.

By using a magnetic field with alternating strength (8), the effect of the background flow in the microflow sensor is not detected, and the
measurement is thus independent of the sample chamber position as well as the gas analyzer's operating position.

The sample chamber is directly in the sample path and has a small volume, and the microflow sensor is a low-lag sensor. This results in a
very short response time for the OXYMAT 6.

Vibrations frequently occur at the place of installation and may falsify the measured signal (noise). A further microflow sensor (10) through
which no gas passes acts as a vibration sensor. Its signal is applied to the measured signal as compensation.

If the density of the sample gas deviates by more than 50% from that of the reference gas, the compensation microflow sensor (10) is
flushed with reference gas just like the measuring sensor (4).

Note

The sample gases must be fed into the analyzers free of dust. Condensation in the sample chambers must be prevented. Therefore, the use
of gas modified for the measuring task is necessary in most application cases.
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OXYMAT 6, mode of operation
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OXYMAT 6

. Function

Advantages of the function-based application of reference gas

* The zero point can be defined specific to the application. It is then also possible to set "physically” suppressed zero points. For example, it is
possible when using pure oxygen as the zero gas to set a measuring range of 99.5 to 100% O, with a resolution of 50 vpm.

* The sensor (microflow sensor) is located outside the sample gas. Through use of an appropriate material in the gas path, this also allows
measurements in highly corrosive gases.

* Pressure variations in the sample gas can be compensated better since the reference gas is subjected to the same fluctuations.
* No influences on the thermal conductivity of the sample gas since the sensor is positioned on the reference gas side.

* The same gas is used for the zero gas calibration and as the reference gas. As a result of the low reference gas consumption (3 to
10 ml/min), one calibration gas cylinder can be used for both gases.

* No measuring effect is generated in the absence of oxygen. The measured signal need not therefore be set electronically to zero, and is
thus extremely stable with regard to temperature and electronic influences.

Main features

* Four measuring ranges which can be freely configured, even with suppressed zero point; all measuring ranges are linear
* Measuring ranges with physically suppressed zero point possible

* Measuring range identification

* Electrically isolated measured value output 0/2/4 through to 20 mA (including inverted)

¢ Choice of automatic or manual measuring range switchover; remote switching is also possible

* Storage of measured values possible during calibration

* Wide range of selectable time constants (static/dynamic noise damping); i.e. the response time of the device can be adapted to the respect-
ive measuring task

¢ Short response time

¢ Low long-term drift

* Measuring point switchover for up to 6 measuring points (parameterizable)

* Measuring point identification

* Internal pressure sensor for correction of pressure variations in sample gas range 500 to 2 000 hPa (abs.)

* External pressure sensor - only with piping as the gas path - can be connected for correction of variations in the sample gas pressure up to
3 000 hPa absolute (option)

* Monitoring of sample gas flow (option for version with hoses)

* Monitoring of sample gas and/or reference gas (option)

* Monitoring of reference gas with reference gas connection 3 000 to 5 000 hPa (abs.) (option)

¢ Automatic measuring range calibration parameterizable

* Operation based on NAMUR recommendation

* Two control levels with separate authorization codes for the prevention of accidental and unauthorized operator interventions
* Simple handling using a numerical membrane keyboard and operator prompting

¢ Custom-made device designs, such as:
- Customer acceptance

- TAG plates

- Drift recording

- Clean for O, service
- Kalrez gaskets

* Analyzer unit with flow-type compensation circuit: a flow is passed through the compensation branch (option) to reduce the vibration
dependency in the case of sample and reference gases with significantly different densities

* Sample chamber for use in presence of highly corrosive sample gases

Reference gases for OXYMAT 6

Measuring range Recommended reference gas Reference gas connection pres- Comments
sure

0to...vol.% O, N, 2000 ... 4 000 hPa above sample gas  The reference gas flow is set automatic-
pressure (max. 5 000 hPa absolute) allyto 5... 10 ml/min (up to 20 ml/min

... t0 100 vol.% 0,1 0, 2000 ... 4 000 hPa above sample gas with flow-type compensation branch)
pressure (max. 5 000 hPa absolute)

Approx. 21 vol.% 0,2 Air 100 hPa with respect to sample gas

pressure, which may vary by max.
50 hPa around the air pressure
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. Function (Continued)

D Suppressed zero point with measuring range end value 100 vol.% O,.
2 Suppressed zero point with 21 vol.% O, within the measuring span.

Correction of zero-point error/cross-sensitivities

Accompanying gas Zero point deviation Accompanying gas Zero point deviation
(concentration 100 vol.%) in vol.% O, absolute (concentration 100 vol.%) in vol.% O, absolute
Organic gases Inert gases

Ethane CHg -0.49 Helium He +0.33
Ethene (ethylene) CoHy -0.22 Neon Ne +0.17
Ethine (acetylene) CoH, -0.29 Argon Ar -0.25
1,2-butadiene C4Hg -0.65 Krypton Kr -0.55
1,3-butadiene C4Hg -0.49 Xenon Xe -1.05
N-butane C4H1o -1.26 Inorganic gases

Isobutane C4H1q -1.30 Ammonia NH3 -0.20
1-butene C4Hg -0.96 Hydrogen bromide HBr -0.76
Isobutene C4Hg -1.06 Chlorine Cl, -0.94
Dichlorodifluoromethane (R12) CCl,F, -1.32 Hydrogen chloride HCI -0.35
Acetic acid CH;COOH -0.64 Dinitrogen monoxide N,O -0.23
N-heptane C;Hq6 -2.40 Hydrogen fluoride HF +0.10
N-hexane CgH14 -2.02 Hydrogen iodide HI -1.19
Cyclo-hexane CgH12 -1.84 Carbon dioxide CO, -0.30
Methane CH,4 -0.18 Carbon monoxide CO +0.07
Methanol CH3OH -0.31 Nitrogen oxide NO +42.94
N-octane CgHqg -2.78 Nitrogen N, 0.00
N-pentane CsHi; -1.68 Nitrogen dioxide NO, +20.00
Isopentane CsHq; -1.49 Sulfur dioxide SO, -0.20
Propane C3Hg -0.87 Sulfur hexafluoride SFg -1.05
Propylene CsHg -0.64 Hydrogen sulfide H,S -0.44
Trichlorofluoromethane (R11) CClsF -1.63 Water H,0O -0.03
Vinyl chloride C;H3Cl -0.77 Hydrogen H, +0.26
Vinyl fluoride CoH3F -0.55

1,1 vinylidene chloride C;H,Cl, -1.22

Zero point error due to diamagnetism or paramagnetism of some accompanying gases with reference to nitrogen at 60 °C und 1 000 hPa absolute (according to
IEC 1207/3)

Conversion to other temperatures

The zero point deviations listed in the table must be multiplied by an adjustment factor (k):
* with diamagnetic gases: k=333 K/ (8 [°C] + 273 K)

* with paramagnetic gases: k = [333 K/ (8 [°C] + 273 K)]?

All diamagnetic gases have a negative zero point deviation.
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OXYMAT 6/ 19" rack unit

.Selection and ordering data

Article No.

OXYMAT 6 gas analyzer 7MB2021- o ¢ ¢ 06 0 - o o o o
19" rack unit for installation in cabinets

Click on the Article No. for online configuration in the PIA Life Cycle Portal.

Unavailable combinations are shown in PIA Life Cycle Portal as "not permitted".

Gas connections
Pipe with 6 mm outer diameter 0
Pipe with %" outer diameter 1

Smallest possible measuring span O,

0.5% reference gas pressure 3 000 hPa

0.5% reference gas pressure 100 hPa (external pump)
2% reference gas pressure 3 000 hPa

2% reference gas pressure 100 hPa (external pump)
5% reference gas pressure 3 000 hPa

5% reference gas pressure 100 hPa (external pump)
Sample chamber

m m o N @ >

Non-flow-type compensation branch
* Made of stainless steel, mat. no. 1.4571 A

¢ Made of tantalum B
* Made of Hastelloy E

Flow-type compensation branch
« Made of stainless steel, mat. no. 1.4571 C

¢ Made of tantalum D

* Made of Hastelloy F

Internal gas paths

Hose made of FKM (Viton) 0

Pipe made of titanium 1

Stainless steel pipe (mat. no. 1.4571) 2

Auxiliary power

100V...120VAC, 48 ... 63 Hz 0
200V ... 240 VAC, 48 ... 63 Hz 1
Monitoring (reference gas, sample gas)

Without

Reference gas only

Reference gas and sample gas (with flow indicator and pressure switch for sample gas)
Sample gas only

Add-on electronics

Without

AUTOCAL function with 8 digital inputs/outputs

AUTOCAL function with serial interface for the automotive industry (AK)

AUTOCAL function 8 additional digital inputs/outputs and PROFIBUS PA interface
AUTOCAL function with 8 additional digital inputs/outputs and PROFIBUS DP interface
Language of the operating software

O N @ >

mm o W >

German
English
French
Spanish
Italian

A W N = O

Options Order code

Add "-Z" to article number and then add order
code.

Settings

Telescopic rails (2 units) A31
Set of Torx screwdrivers A32
Kalrez gaskets in sample gas path BO1
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.Selection and ordering data (Continued)

Order code
BO3

Options

Tag plates (specific inscription based on cus-
tomer information)

SIL Declaration of Conformity (SIL 2) Functional C20
Safety according to IEC 61508 and IEC 61511

FMICSA certificate — Class | Div 2 E20

Clean for O, service (specially cleaned gas Y02

path)

Measuring range indication in plain text, if dif- Y11

ferent from default setting

Performance-tested according to EN 15267 Y27
Accessories Article No.

RS 485/Ethernet converter A5E00852383

RS 485/RS 232 converter C79451-21589-U1
RS 485/USB converter A5E00852382

AUTOCAL function with serial interface for the C€79451-A3480-D512
automotive industry (AK)

AUTOCAL function with 8 digital inputs/outputs C79451-A3480-D511

AUTOCAL function with 8 digital inputs/outputs A5E00057307
and PROFIBUS PA

AUTOCAL function with 8 digital inputs/outputs A5E00057312
and PROFIBUS DP

Set of Torx screwdrivers A5E34821625

. Technical specifications . Technical specifications (Continued)

OXIMAT 6, 19" rack unit
General information

OXIMAT 6, 19" rack unit
¢ With hoses

Measuring ranges 4, internally and externally switchable; auto-
matic measuring range switchover is also pos-

sible
0.5 vol.%, 2 vol.% or 5 vol.% O,

- Without pressure switch 500 ... 1 500 hPa absolute

- With pressure switch 500 ... 1 300 hPa absolute

Smallest possible measuring span (relating
to sample gas pressure 1 000 hPa absolute,
0.5 I/min sample gas flow and 25 °C ambi-

ent temperature)

Sample gas flow 18...601/h (0.3 ... 1 I/min)
Min. O ... max. 50 °C, but above the dew point
< 90% RH (RH: relative humidity)

2000 ... 4 000 hPa above sample gas pres-
sure, but max. 5 000 hPa

Min. 100 hPa above sample gas pressure

Sample gas temperature

Sample gas humidity
Largest possible measuring span 100 vol.% O, (for a pressure above 2 000 hPa:

25 vol.% O,)

Any zero point can be implemented within
0 ... 100 vol.%, provided that a suitable refer-
ence gas is used (see Table 1 in "Function")

Reference gas pressure (high-pressure ver-
sion)
Measuring ranges with suppressed zero

e Reference gas pressure (low-pressure ver-

sion)

Time response

Operating position Front wall, vertical

CE mark in accordance with EN 50081-1, EN
50082-2

Warm-up period At room temperature < 30 min (the technical

Conformity specification will be met after 2 hours)

Dasignjenclosure Delayed display (Tgo time) Min. 1.5 ... 3.5 s depending on the version

Damping (electrical time constant) 0... 100 s, configurable

Degree of protection
Weight
Electrical characteristics

1P20 according to EN 60529

A (90 Dead time (purging time of the gas path in  Approx. 0.5 ... 2.5 s, depending on the version

the device at 1 I/min)

Time for device-internal signal processing < 1s

Auxiliary power 100 ... 120 V AC (nominal range of use 90 ...
132V), 48 ...63 Hz or
200 ... 240 V AC (nominal range of use 180 ...

264 V), 48 ... 63 Hz
Approx. 35 VA

In accordance with standard requirements of
NAMUR NE21 (08/98), EN 61326

Pressure correction range
Pressure sensor

¢ Internal 500 ... 2 000 hPa absolute

Power consumption
¢ External 500 ... 3 000 hPa absolute

EMC (electromagnetic compatibility)

Measuring response Based on sample gas pressure 1 013 hPa

Electrical safety According to EN 61010-1, overvoltage cat-

egory lll
100 ... 120 V: 1.0T/250
200 ... 240 V: 0.63T/250

Fuse ratings

Gas inlet conditions
Permissible sample gas pressure

* With pipes 500 ... 3 000 hPa absolute

Output signal fluctuation

Zero point drift

absolute, 0.5 I/min sample gas flow and 25 °C
ambient temperature

< +0.75% of the smallest possible measuring
range according to nameplate, with electronic
damping constant of 1 s (corresponds to
+0.25% at 2 o)

<= 0.5%/month of the smallest possible meas-
uring span according to nameplate
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.Technical specifications (Continued)

OXIMAT 6, 19" rack unit
Measured value drift

<+ 0.5%/month of the current measuring
range

Repeatability < 1% of the current measuring range
Detection limit 1% of the current measuring range

Linearity error < 0.1% of the current measuring range

Influencing variables Based on sample gas pressure 1 013 hPa
absolute, 0.5 I/min sample gas flow and 25 °C

ambient temperature

Ambient temperature < 0.5%/10 K relating to the smallest possible
measuring range according to nameplate,

with measuring span 0.5%: 1%/10 K

Sample gas pressure (with air (100 hPa) as « With disabled pressure compensation: < 2%
reference gas, correction of the atmospher-  of the current measuring range/1% pressure
ic pressure fluctuations is only possible if variation

i cETwpple S EEm Ve (® Emlbi &) « With enabled pressure compensation:

Accompanying gases

Sample gas flow at zero point

Aucxiliary power

< 0.2% of the current measuring range/1%
pressure variation

Zero point deviation corresponding to para-
magnetic or diamagnetic deviation of accom-
panying gas

< 1% of the current measuring range accord-
ing to nameplate with a change in flow of
0.1 I/min within the permissible flow range

< 0.1% of the current measuring range with
nominal voltage = 10%

Electrical inputs and outputs
Analog output
Relay outputs

Analog inputs

Digital inputs

Serial interface
Options

0/2/4 ... 20 mA, floating; max. load 750 Q

6, with changeover contacts, freely configur-
able, e.g. for measuring range identification;
load rating: 24 V AC/DC/1 A, floating

2, dimensioned for 0/2/4 ... 20 mA for external
pressure sensor and accompanying gas influ-
ence correction (correction of cross-interfer-
ence)

6, designed for 24 V, floating, freely configur-
able, e.g. for measuring range switchover

RS 485

AUTOCAL function each with 8 additional
digital inputs and relay outputs, also with
PROFIBUS PA or PROFIBUS DP

Climatic conditions
Permissible ambient temperature

Permissible humidity

-30 ... +70 °C during storage and transporta-
tion, 5 ... 45 °C during operation

<90% RH (RH: relative humidity) within aver-
age annual value, during storage and trans-
portation (must not fall below dew point)
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OXYMAT 6/ 19" rack unit

. Dimensional drawings
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OXYMAT 6, 19" rack unit, dimensions in mm
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OXYMAT 6/ 19" rack unit

Circuit diagrams
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OXYMAT 6, 19" rack unit, pin assignment
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Circuit diagrams (Continued)
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OXYMAT 6, 19" rack unit, pin assignment of the AUTOCAL board and PROFIBUS plugs
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. Circuit diagrams (Continued)

Sample gas outlet Sample gas inlet 15-pin connector 9-pin
Digital inputs and connector:
Reference gas inlet analog inputs/outputs RS 485
—— —
@ |® Purging gas
o [

O O O A Al |
1)5]' U interface
a\

® | o
O connector
(option): e.g.
E PROFIBUS
o o (o]
H 14
@ @ ) ) -9 2
(] o ° g g I

o

Power supply

— and fuses

[{

oq
e

37-pin connector
Digital inputs and
relay outputs (option)

25-pin connector
Digital inputs and

Gas connections: stubs 6 mm or 4" relay outputs

OXYMAT 6, 19" rack unit, gas and electrical connections
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OXYMAT 6 / Field device

.Selection and ordering data

Article No.

OXYMAT 6 gas analyzer 7MB2011- e ¢ 060 © - o 0 0 o
For installation in the field

Click on the Article No. for online configuration in the PIA Life Cycle Portal.

Unavailable combinations are shown in PIA Life Cycle Portal as "not permitted".

Gas connections for sample gas and reference gas

Cutting ring fitting made of stainless steel (mat. no. 1.4571)

* Pipe with 6 mm outer diameter 0
 Pipe with 74" outer diameter 1
Cutting ring fitting made of titanium

* Pipe with 6 mm outer diameter 2
 Pipe with 74" outer diameter 3

Piping and gas connections made of Hastelloy C22:
7MB2011-0/1.... + order code DO1 or D02

Smallest possible measuring span O,

0.5% reference gas pressure 3 000 hPa

0.5% reference gas pressure 100 hPa (external pump)
2% reference gas pressure 3 000 hPa

2% reference gas pressure 100 hPa (external pump)
5% reference gas pressure 3 000 hPa

5% reference gas pressure 100 hPa (external pump)
Sample chamber

mTm o N @ >

Non-flow-type compensation branch
* Made of stainless steel, mat. no. 1.4571 A

* Made of tantalum B
¢ Made of Hastelloy E

Flow-type compensation branch
* Made of stainless steel, mat. no. 1.4571 C

* Made of tantalum D

* Made of Hastelloy F

Heating of internal gas paths and analyzer unit

Without 0

With (65 ... 130 °C) 1
Auxiliary power

Standard device and versions acc. to ATEX Il 3G (Zone 2)

¢ 100...120VAC, 48 ... 63 Hz 0

* 200 ... 240V AC, 48 ... 63 Hz 1

ATEX Il 2G versions (Zone 1), including certificate
* 100 ... 120 V AC, 48 ... 63 Hz, according to ATEX Il 2G" 6
Operation mode: continuous purging)

e 200 ... 240 V AC, 48 ... 63 Hz, according to ATEX Il 2G" 7
(operation mode: continuous purging)

Reference gas monitoring

Without A
With B
Add-on electronics

Without

AUTOCAL function with 8 additional digital inputs and 8 additional relay outputs

AUTOCAL function 8 additional digital inputs/outputs and PROFIBUS PA interface

AUTOCAL function with 8 additional digital inputs/outputs and PROFIBUS DP interface

AUTOCAL function with 8 additional digital inputs/outputs and PROFIBUS PA Ex i

Language of the operating software

O M m W >

German 0
English 1
French 2
Spanish 3
Italian 4

" See also "Additional units for Ex versions".
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.Selection and ordering data (Continued)

Options Order code
Add "-Z" to article number and then add order

code

Settings

Set of Torx screwdrivers A32

Kalrez gaskets in sample gas path BO1

Tag plates (customized inscription) BO3

SIL Declaration of Conformity (SIL 2) Functional C20
Safety according to IEC 61508 and I[EC 61511

Gas connections and piping made of Hastelloy

C22
¢ Quter diameter 6 mm D01 (cannot be combined
with E20)
¢ Quter diameter 4" D02 (cannot be combined
with E20)

Ex versions

For combination options, see table "Ex configur-

ations — Main selection criteria series 6", page

5117

ATEX Il 3G certificate; restrictive breathing E11

enclosure, non-flammable gases

ATEX Il 3G certificate; flammable gases E12

FMICSA certificate — Class | Div 2 E20

Approval ATEX IIG safety-related measurements

* In non-hazardous gas zone E30

« In hazardous zone acc. to ATEX Il 2G, leakage E31
compensation

« In hazardous zone acc. to ATEX Il 2G, continu- E32
ous purging

¢ In hazardous zone acc. to ATEX Il 3G, flam- E33
mable and non-flammable gases

* Add-on for heated devices 110 V/120 V E38

¢ Add-on for heated devices 220 V/240 V E39

ATEX Il 3D certificate; potentially explosive dust

atmospheres

* In non-hazardous gas zone E40

* In hazardous zone acc. to ATEX Il 3G, non- E41
flammable gases

¢ In hazardous zone acc. to ATEX Il 3G, flam- E42
mable gases"

BARTEC Ex p purging unit for use in ATEX or E74

IECEx Zone 1

¢ BARTEC Ex p control unit for continuous flow
* BARTEC Ex control station with bypass key
switch
BARTEC Ex purging unit for use in ATEX or IECEx E75
Zone 1
* BARTEC Ex p control unit for continuous flow

* BARTEC Ex control station with bypass key
switch

« Operator display for visualization of system
states

Clean for O, service (specially cleaned gas path) Y02

Defined firmware version 4.2.1 for use in safety- Y05
related systems

Measuring range indication in plain text, if dif- Y11
ferent from default setting

D Only in connection with an approved purging unit.
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.Selection and ordering data (Continued)

Additional units for Ex versions Article No.
Category ATEX Il 2G (Zone 1)

BARTEC Ex p purging unit for use in ATEX or
IECEx Zone 1

* BARTEC Ex p control unit for continuous flow  7MB8000-7CA

* BARTEC Ex control station with bypass key
switch

¢ BARTEC Ex p control unit for continuous flow  7MB8000-7CB
* BARTEC Ex control station with bypass key

switch
* Operator display for visualization of system

states
Ex i isolating transformer 7MB8000-3AB
Ex isolating relay, 230 V 7MB8000-4AA
Ex isolating relay, 110 V 7MB8000-4AB

Differential pressure switch for corrosive and 7MB8000-5AA
non-corrosive gases

Stainless steel flame arrestor 7MB8000-6BA
Hastelloy flame arrestor 7MB8000-6BB
Category ATEX Il 3G (Zone 2)

BARTEC Ex p purging unit for use in ATEX or
IECEx Zone 1

* BARTEC Ex p control unit for continuous flow  7MB8000-7CA

* BARTEC Ex control station with bypass key
switch

* BARTEC Ex p control unit for continuous flow  7MB8000-7CB
* BARTEC Ex control station with bypass key

switch
» Operator display for visualization of system
states
FM/CSA (Class | Div 2)
Ex purging unit MiniPurge FM 7MB8000-1AA
Accessories Article No.
RS 485/Ethernet converter A5E00852383
RS 485/RS 232 converter C79451-21589-U1
RS 485/USB converter A5E00852382

AUTOCAL function with 8 digital inputs/outputs A5E00064223

AUTOCAL function with 8 digital inputs/outputs A5E00057315
and PROFIBUS PA

AUTOCAL function with 8 digital inputs/outputs A5E00057318
and PROFIBUS DP

AUTOCAL function with 8 digital inputs/outputs A5E00057317
and PROFIBUS PA Ex i (firmware 4.1.10
required)

Set of Torx screwdrivers A5E34821625
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https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/7MB8000-6BB
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/7MB8000-7CA
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/7MB8000-7CB
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/7MB8000-1AA
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/A5E00852383
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-Z1589-U1
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/A5E00852382
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/A5E00064223
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/A5E00057315
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/A5E00057318
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/A5E00057317
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/A5E34821625
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OXYMAT 6 / Field device

.Technical specifications

. Technical speci

cations (Continued)

OXIMAT 6, field device

OXIMAT 6, field device

General information
Measuring ranges

Smallest possible measuring span (relating
to sample gas pressure 1 000 hPa absolute,
0.5 I/min sample gas flow and 25 °C ambi-
ent temperature, smallest possible measur-
ing span with heated version: 0.5%
(<65°C); 0.5...1% (65 ... 90 °C); 1 ... 2%
(90 ... 130 °C))

Largest possible measuring span

Measuring ranges with suppressed zero
point

Operating position
Conformity

4, internally and externally switchable; auto-
matic measuring range switchover is also pos-
sible

0.5 vol.%, 2 vol.% or 5 vol.% O,

100 vol.% O (for a pressure above 2 000 hPa:
25 vol.% O5)

Any zero point can be implemented within

0 ... 100 vol.%, provided that a suitable refer-
ence gas is used (see Table 1 in "Function")
Front wall, vertical

CE mark in accordance with EN 50081-1, EN
50082-2

Design, enclosure
Degree of protection

Weight

IP65 in accordance with EN 60529, restricted
breathing enclosure to EN 50021

Approx. 28 kg

Electrical characteristics

Aucxiliary power

Power consumption
EMC (electromagnetic compatibility)

Electrical safety
* Heated devices

¢ Unheated devices

Fuse ratings (unheated device)
¢ 100...120V

¢ 200...240V
Fuse ratings (heated device)

¢ 100...120V

® 200...240V

100 ... 120 V AC (nominal range of use 90 ...
132V), 48 ... 63 Hz or

200 ... 240 V AC (nominal range of use 180 ...
264 V), 48 ...63 Hz

Approx. 35 VA, approx. 330 VA with heated
version

In accordance with standard requirements of
NAMUR NE21 (08/98), EN 61326

In accordance with EN 61010-1

Overvoltage category Il

Overvoltage category IlI

F3:1T/250; F4: 1 T/1250
F3:0.63T/250; F4: 0.63T/250

F1:1T/250; F2: 4 TI250
F3:4 T/250; F4: 4 T/250

F1:0.63T/250; F2: 2.5 T/250
F3:2.5T/250; F4: 2.5 TI250

Gas inlet conditions
Permissible sample gas pressure
* With pipes

« With pipes, Ex version

- Leakage compensation

- Continuous purging

Reference gas pressure (high-pressure ver-
sion)

Reference gas pressure (low-pressure ver-
sion)

Purging gas pressure
¢ Permanent

* For short periods

Sample gas flow
Sample gas temperature

Sample gas humidity

500 ... 3 000 hPa absolute

500 ... 1 160 hPa absolute
500 ... 3 000 hPa absolute

2000 ... 4 000 hPa above sample gas pres-
sure, but max. 5 000 hPa

Min. 100 hPa above sample gas pressure

< 165 hPa above ambient pressure
Max. 250 hPa above ambient pressure

18...601/h (0.3 ... 1 I/min)

e Min. 0 ... max. 50 °C, but above the dew
point (unheated)

* 15 °C above temperature analyzer unit
(heated)

< 90% relative humidity

Time response
Warm-up period

Delayed display (tgo time)

At room temperature < 30 min (the technical
specification will be met after 2 hours)

<15s

Damping (electrical time constant)

Dead time (purging time of the gas path in
the device at 1 I/min)

Time for device-internal signal processing

0... 100 s, configurable
Approx. 0.5 s

<1s

Pressure correction range
Pressure sensor
¢ Internal

e External

500 ... 2 000 hPa absolute
500 ... 3 000 hPa absolute

Measuring response

Output signal fluctuation

Zero point drift
Measured value drift

Repeatability
Detection limit

Linearity error

Based on sample gas pressure 1 013 hPa
absolute, 0.5 I/min sample gas flow and 25 °C
ambient temperature

< +0.75% of the smallest possible measuring
range according to nameplate, with electronic
damping constant of 1 s (corresponds to
+0.25% at 2 0)

< = 0.5%/month of the smallest possible meas-
uring span according to nameplate

<= 0.5%/month of the current measuring
range

< 1% of the current measuring range
1% of the current measuring range
< 0.1% of the current measuring range

Influencing variables

Ambient temperature

Sample gas pressure (with air (100 hPa) as
reference gas, correction of the atmospher-
ic pressure fluctuations is only possible if
the sample gas can vent to ambient air)

Accompanying gases

Sample gas flow at zero point

Auxiliary power

Based on sample gas pressure 1 013 hPa
absolute, 0.5 I/min sample gas flow and 25 °C
ambient temperature

< 0.5%/10 K relating to the smallest possible
measuring range according to nameplate,
with measuring span 0.5%: 1%/10 K

¢ With disabled pressure compensation: < 2%
of the current measuring range /1% pres-
sure variation

« With enabled pressure compensation:
< 0.2% of the current measuring range /1%
pressure variation

Zero point deviation corresponding to para-
magnetic or diamagnetic deviation of accom-
panying gas

< 1% of the current measuring range accord-
ing to nameplate with a change in flow of
0.1 I/min within the permissible flow range;
heated version up to double error

< 0.1% of the current measuring range with
nominal voltage + 10%

Electrical inputs and outputs
Analog output
Relay outputs

Analog inputs

Digital inputs

Serial interface
Options

0/2/4 ... 20 mA, floating; max. load 750 Q

6, with changeover contacts, freely configur-
able, e.g. for measuring range identification;
load rating: 24 V ACIDC/1 A, floating

2, dimensioned for 0/2/4 ... 20 mA for external
pressure sensor and accompanying gas influ-
ence correction (correction of cross-interfer-
ence)

6, designed for 24 V, floating, freely configur-
able, e.g. for measuring range switchover

RS 485

AUTOCAL function each with 8 additional
digital inputs and relay outputs, also with
PROFIBUS PA or PROFIBUS DP

Climatic conditions

Permissible ambient temperature

Permissible humidity

-30 ... +70 °C during storage and transporta-
tion, 5 ... 45 °C during operation

< 90% relative humidity as annual average
(maximum accuracy achieved after 2 hours),
during storage and transportation (must not
fall below dew point)
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OXYMAT 6 / Field device

. Dimensional drawings

000 0oooo

OXYMAT 6, field unit, dimensions in mm
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OXYMAT 6/ Field device

Circuit diagrams

OXYMAT 6, field device, pin and terminal assignment
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OXYMAT 6 / Field device

. Circuit diagrams (Continued)

OXYMAT 6, field device, pin and terminal assignment of the AUTOCAL board and PROFIBUS plugs
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OXYMAT 6/ Field device

. Circuit diagrams (Continued)

OXYMAT 6, field device, gas connections and electrical connections
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OXYMAT 6 / Suggestion for spare parts

.Selection and ordering data

Description 7MB2021 7MB2011 7MB2011 Ex 2 years (unit) 5 years (unit) Article No.
Analyzer unit

0O-ring (sample chamber) X X X 2 4 C71121-Z100-A159
0-ring (fitting) X X X 1 2 C74121-2100-A6
0O-ring (measuring head) X X X 2 4 C79121-Z100-A32
Spacer X X - 1 C79451-A3277-B22
Sample chamber, stainless X X X - 1 C79451-A3277-B535
steel, mat. no. 1.4571; non-

flow-type compensation

branch

Sample chamber, tantalum, X X X - 1 C79451-A3277-B536
non-flow-type compensation

branch

Sample chamber, stainless X X X - 1 C79451-A3277-B537
steel, mat. no. 1.4571; flow-

type compensation branch

Sample chamber, tantalum, X X X - 1 C79451-A3277-B538
flow-type compensation

branch

Measuring head, non-flow- X X X 1 1 C79451-A3460-B525
type compensation branch

Measuring head, flow-type X X X 1 1 C79451-A3460-B526
compensation branch

Magnetic field connection X X X - 1 C79451-A3474-B606
plate

Temperature sensor X X - 1 C79451-A3480-B25
Heating cartridge X X - 1 W75083-A1004-F120
Sample gas path

Pressure switch (sample gas)  x 1 2 C79302-Z1210-A2
Flowmeter X 1 2 C79402-Z560-T1
Restrictor, stainless steel, mat. x 2 2 C79451-A3480-C10
no. 1.4571; hose gas path

Restrictor, titanium, pipe gas  x X X 2 2 C79451-A3480-C37
path

Reference gas path, 3000 hPa  x X X 1 1 C79451-A3480-D518
Capillary, 100 hPa, connection x X X 1 1 C79451-A3480-D519
set

Restrictor, stainless steel, mat. x X X 1 1 C79451-A3520-C5
no. 1.4571; pipe gas path

Electronics

Temperature controller - elec- X X - 1 A5E00118527
tronics, 230 V AC

Temperature controller - elec- X X - 1 A5E00118530
tronics, 115 V AC

Fusible element (analyzer fuse) X 1 2 A5E00061505
T0.125 Al250 V

Front plate with keyboard X 1 1 C79165-A3042-B505
Motherboard, with firmware: x X X - 1

see spare parts list

Adapter plate, LCD/keyboard  x X 1 1 C79451-A3474-B605
LC display X X 1 1 AS5E31474846
Plug-in filter X X X - 1 W75041-E5602-K2
Temperature fuse (heated ver- X - 1 W75054-T1001-A150
sion only)

Fusible element, T 0.63 X X X 2 3 W?79054-L1010-T630
AI250 V

Fusible element, T1 AIl250V  x X X 2 3 W79054-L1011-T100
Fusible element, T 2.5 A/250 V X X 2 3 W79054-L1011-T250

If the OXYMAT 6 was supplied with a specially cleaned gas path for high oxygen context (so-called "Clean for O, service"), please specify
when ordering spare parts. This is the only way to ensure that the gas path will continue to comply with the special requirements of this ver-

sion.

. More information

If the OXYMAT 6 was supplied with a specially cleaned gas path for
high oxygen context ("Clean for O, service"), please ensure that you
specify this when ordering spare parts. This is the only way to
ensure that the gas path will continue to comply with the special

requirements for this version.
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https://www.pia-portal.automation.siemens.com/SIE/Z3_PIA_Portal/%3Fsap-language=EN%26P_MATNR=7MB2021
https://www.pia-portal.automation.siemens.com/SIE/Z3_PIA_Portal/%3Fsap-language=EN%26P_MATNR=7MB2011
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C71121-Z100-A159
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C74121-Z100-A6
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79121-Z100-A32
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3277-B22
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3277-B535
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3277-B536
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3277-B537
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3277-B538
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3460-B525
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3460-B526
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3474-B606
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3480-B25
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/W75083-A1004-F120
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79302-Z1210-A2
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79402-Z560-T1
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3480-C10
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3480-C37
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3480-D518
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3480-D519
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3520-C5
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/A5E00118527
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/A5E00118530
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/A5E00061505
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79165-A3042-B505
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3474-B605
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/A5E31474846
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/W75041-E5602-K2
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/W75054-T1001-A150
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/W79054-L1010-T630
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/W79054-L1011-T100
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/W79054-L1011-T250

OXYMAT 61

. Overview

The OXYMAT 61 gas analyzers use a measuring principle based on
the paramagnetic alternating pressure method and are used to
measure oxygen in gases.

. Benefits

* Integrated pump for reference gas (option, e.g. ambient air)
* High linearity

* Compact design

* Physically suppressed zero possible

. Application

* Environmental protection

* Boiler control in combustion plants

* Quality monitoring (e.g. in ultra-pure gases)
* Process exhaust monitoring

* Process optimization

Further applications

¢ Chemical plants

* Gas manufacturers

¢ Research and development
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OXYMAT 61
. Design

* 19" rack unit with 4 U for installation
- In hinged frame
- In cabinets with or without telescopic rails

* Front plate can be swung down for servicing purposes (laptop connection)
* Gas connections for sample gas inlet and outlet; pipe diameter 6 mm or "
* Gas and electrical connections at the rear of the device

Display and operator panel
* Large LCD field for simultaneous display of
- Measured value
- Status bar
- Measuring ranges
¢ Contrast of LCD panel adjustable using menu
¢ Permanent LED backlighting
* Washable membrane keyboard with five softkeys
* Menu-driven operation for parameterization, test functions, adjustment
¢ User help in plain text
* Graphic display of concentration trend; programmable time intervals
* Bilingual operating software German/English, English/Spanish, French/English, Spanish/English, Italian/English

Inputs and outputs

* One analog output per medium (from 0, 2, 4 to 20 mA; NAMUR parameterizable)

* Six digital inputs freely configurable (e.g. for measuring range switchover, processing of external signals from sample preparation)
* Six relay outputs freely configurable (failure, maintenance demanded, maintenance switch, limit alarm, external solenoid valves)

* Two analog inputs configurable (e.g. correction of cross-interference, external pressure sensor)

* Expansion by eight additional digital inputs and eight additional relay outputs for autocalibration with up to four calibration gases

Communication
RS 485 present in basic unit (connection from the rear).

Options

* RS 485/RS 232 converter

* RS 485/Ethernet converter

* RS 485/USB converter

¢ Connection to networks via PROFIBUS DP/PA interface
* SIPROM GA software as service and maintenance tool
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OXYMAT 61

. Design (Continued)

OXYMAT 61, membrane keyboard and graphic display

Designs - Parts wetted by sample gas, standard

Bushing Stainless steel. Mat. no. 1.4571
Hose FKM (Viton)

Sample chamber Stainless steel. Mat. no. 1.4571
Fittings for sample chamber Stainless steel. Mat. no. 1.4571
Restrictor PTFE (Teflon)

O-rings FKM (Viton)

Hose coupling Polyamide 6

Measuring tube Duran glass
Variable area Duran glass, black
Suspension boundary PTFE (Teflon)
Angle units FKM (Viton)
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OXYMAT 61

. Design (Continued)

Diaphragm FKM (Viton)
Enclosure PA6.3T

Gas path

Gas path OXYMAT 61 with integrated reference gas pump (connection for 1 100 hPa, absolute)
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OXYMAT 61

. Design (Continued)

4 I
P
T 13 7
| i |
| ]
| — =11
! [
| Z |
| i |
— l 14 L
1 2
| 6 T
i i
| |
| |
| |
| — > =
| 5 N T
12 !
' I
| i
] I
| i
' I
| i
| I
I
Gas path OXYMAT 61 with reference gas connection 3 000 to 5 000 hPa, absolute
Legend for the gas path figures
1 Sample gas inlet 8 Pressure switch in sample gas path (option)
2 Sample gas outlet 9 Restrictor in reference gas channel (outlet)
3 Not used 10 Pressure switch for reference gas monitoring
4 Reference gas inlet 11 Pump
5 Restrictor in reference gas inlet 12 Filter
6 0, physical system 13 Flow indicator in sample gas path (option)
7 Restrictor in sample gas path 14 Pressure sensor
. Mode of operation

In contrast to almost all other gases, oxygen is paramagnetic. This property is utilized as the measuring principle by the OXYMAT 61 gas ana-
lyzers.

Oxygen molecules in an inhomogeneous magnetic field are drawn in the direction of increased field strength due to their paramagnetism.
When two gases with different oxygen contents meet in a magnetic field, a pressure difference is produced between them.

In the case of OXYMAT 61, one gas (1) is a reference gas (N,, O, or air), the other is the sample gas (5). The reference gas is introduced into
the sample chamber (6) through two channels (3). One of these reference gas streams meets the sample gas within the area of a magnetic
field (7). Because the two channels are connected, the pressure, which is proportional to the oxygen content, causes a cross flow. This flow
is converted into an electric signal by a microflow sensor (4).

The microflow sensor consists of two nickel-plated grids heated to approximately 120 °C, which, along with two supplementary resistors,
form a Wheatstone bridge. The pulsating flow results in a change in the resistance of the Ni grids. This leads to an offset in the bridge which
is dependent on the oxygen concentration of the sample gas.

Because the microflow sensor is located in the reference gas stream, the measurement is not influenced by the thermal conductivity, the
specific heat or the internal friction of the sample gas. This also provides a high degree of corrosion resistance because the microflow sensor
is not exposed to the direct influence of the sample gas.

By using a magnetic field with alternating strength (8), the effect of the background flow in the microflow sensor is not detected, and the
measurement is thus independent of the sample chamber position as well as the gas analyzer's operating position.

The sample chamber is directly in the sample path and has a small volume, and the microflow sensor is a low-lag sensor. This results in a
very short response time for the OXYMAT 61.
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OXYMAT 61

. Mode of operation (Continued)

Note

The sample gases must be fed into the analyzers free of dust. Condensation in the sample chambers must be prevented. Therefore, gas mod-
ified for the measuring tasks is necessary in most application cases.

O
(2)
(3)
(4)
(5)
(6)
Q
(8)
(©)

OXYMAT 61, mode of operation
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OXYMAT 61

. Function

Main features

* Four measuring ranges which can be freely configured, even with suppressed zero point; all measuring ranges are linear
* Electrically isolated measured value output 0/2/4 through to 20 mA (including inverted)

¢ Choice of automatic or manual measuring range switchover; remote switching is also possible

* Storage of measured values possible during calibration

* Wide range of selectable time constants (static/dynamic noise damping); i.e. the response time of the device can be adapted to the respect-
ive measuring task

¢ Easy handling thanks to menu-driven operation
* Low long-term drift
* Two control levels with separate authorization codes for the prevention of accidental and unauthorized operator interventions
* Automatic measuring range calibration parameterizable
* Operation based on NAMUR recommendation
* Monitoring of sample gas (option)
¢ Custom-made device designs, such as:
- Customer acceptance
- TAG plates
- Drift recording
¢ Simple handling using a numerical membrane keyboard and operator prompting
* Short response time

* Reference gas supply either externally (N, O, or air, approx. 3 000 hPa) or via built-in reference gas pump (ambient air, approx. 1 100 hPa
abs.)

* Monitoring of reference gas with reference gas connection; only for version with built-in reference gas pump
* Different smallest measuring spans, depending on version 2.0% or 5.0% O,
¢ Internal pressure sensor for correction of fluctuations in the sample gas pressure

Reference gases for OXIMAT 61

Measuring range Recommended reference gas Reference gas connection pres- Comments
sure

0to ... vol.% O, N> 2000 ... 4 000 hPa above sample gas  The reference gas flow is set automatic-
pressure (max. 5 000 hPa absolute) allyto 5 ... 10 ml/min.

...to 100 vol.% O, 0, 2000 ... 4 000 hPa above sample gas
pressure (max. 5 000 hPa absolute)

Approx. 21 vol.% O, Air Atm. air pressure with internal refer-

ence gas pump

D Suppressed zero point with measuring range end value 100 vol.% O,.
2 Suppressed zero point with 21 vol.% O, within the measuring span.

Correction of zero-point error/cross-sensitivities

Accompanying gas Zero point deviation
(concentration 100 vol.%) in vol.% O, absolute
Organic gases

Ethane CyHg -0.49

Ethene (ethylene) CHy -0.22

Ethine (acetylene) CoH, -0.29

1,2-butadiene C4Hs -0.65

1,3-butadiene C4Hs -0.49

N-butane C4Hqo -1.26

Isobutane C4Hqo -1.30

1-butene C4Hg -0.96

Isobutene C4Hg -1.06
Dichlorodifluoromethane (R12) CCl,F, -1.32

Acetic acid CH3COOH -0.64

N-heptane C;H¢ -2.40

N-hexane CgHq4 -2.02
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. Function (Continued)

Accompanying gas Zero point deviation
(concentration 100 vol.%) in vol.% O, absolute
Cyclo-hexane CgH12 -1.84
Methane CH, -0.18
Methanol CH;OH -0.31
N-octane CgH1g -2.78
N-pentane CsHs; -1.68
Isopentane CsHq2 -1.49
Propane C3Hg -0.87
Propylene C3He -0.64
Trichlorofluoromethane (R11) CCIsF -1.63
Vinyl chloride C;HsCl -0.77
Vinyl fluoride C;HsF -0.55
1,1 vinylidene chloride C;H,Cl, -1.22
Inert gases

Helium He +0.33
Neon Ne +0.17
Argon Ar -0.25
Krypton Kr -0.55
Xenon Xe -1.05
Inorganic gases

Ammonia NH3 -0.20
Hydrogen bromide HBr -0.76
Chlorine Cl, -0.94
Hydrogen chloride HCI -0.35
Dinitrogen monoxide N;O -0.23
Hydrogen fluoride HF +0.10
Hydrogen iodide HI =119
Carbon dioxide CO, -0.30
Carbon monoxide CO +0.07
Nitrogen oxide NO +42.94
Nitrogen N, 0.00
Nitrogen dioxide NO, +20.00
Sulfur dioxide SO, -0.20
Sulfur hexafluoride SFg -1.05
Hydrogen sulfide H,S -0.44
Water H,0 -0.03
Hydrogen H, +0.26

Zero point error due to diamagnetism or paramagnetism of some accompanying gases with reference to nitrogen at 60 °C und 1 000 hPa absolute (according to
IEC 1207/3)

Conversion to other temperatures:

The zero point deviations listed in Table 1 must be multiplied by an adjustment factor (k):
* with diamagnetic gases: k=333 K/ (8 [°C] + 273 K)

* with paramagnetic gases: k = [333 K/ (8 [°C] + 273 K)]?

All diamagnetic gases have a negative zero point deviation.
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OXYMAT 61 / 19" rack unit

.Selection and ordering data

Article No.
OXYMAT 61 gas analyzer 7MB2001- e 6 ADO O - @© o 0 o
19" rack unit for installation in cabinets

Click on the Article No. for online configuration in the PIA Life Cycle Portal.

Unavailable combinations are shown in PIA Life Cycle Portal as "not permitted".

Gas connections for sample gas and reference gas
Pipe with 6 mm outer diameter 0
Pipe with %" outer diameter 1

Smallest possible measuring span O,

2% reference gas pressure 3 000 hPa

2% reference gas supply with internal pump
5% reference gas pressure 3 000 hPa

5% reference gas supply with internal pump
Auxiliary power

100V ... 120V AC, 48 ... 63 Hz 0
200V ... 240 VAC, 48 ... 63 Hz 1
Sample gas monitoring

Without

With (including flow indicator and pressure switch) D

- m o N

Add-on electronics

Without

AUTOCAL function with 8 additional digital inputs and outputs

AUTOCAL function with serial interface for the automotive industry (AK)

AUTOCAL function 8 additional digital inputs/outputs and PROFIBUS PA interface
AUTOCAL function with 8 additional digital inputs/outputs and PROFIBUS DP interface
Language of the operating software

m m g W >

German
English
French
Spanish
Italian

S~ W N = O

Options Order code

Add "-Z" to article number and then add order
code.

Settings
Telescopic rails (2 units) A31
Set of Torx screwdrivers, ball Allen screwdrivers  A32

Tag plates (specific inscription based on custom- B03
er information)

Damping element for sample gas B04 (cannot be com-
bined with Y02)

SIL Declaration of Conformity (SIL 2) Functional ~ C20
Safety according to IEC 61508 and IEC 61511

Clean for O, service (specially cleaned gas path) Y02

Measuring range indication in plain text, if differ- Y11
ent from default setting"

Accessories Article No.

RS 485/Ethernet converter A5E00852383

RS 485/RS 232 converter C79451-21589-U1
RS 485/USB converter AS5E00852382
AU'LOCAL function with 8 digital inputs/outputs ~ C79451-A3480-D511
eac

AUTOCAL function with 8 digital inputs/outputs ~ A5E00057307
each and PROFIBUS PA
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Extractive continuous process gas analysis

Series 6

OXYMAT 61 / 19" rack unit

.Selection and ordering data (Continued)

Accessories Article No.
AUTOCAL function with 8 digital inputs/outputs ~ A5E00057312
each and PROFIBUS DP

Set of Torx screwdrivers A5E34821625

" Standard setting: Measuring range 1: 0 to smallest measuring span, measuring range 2: 0 to 10%, measuring range 3: 0 to 25%, measuring range 4: 0 to

100%.

.Technical specifications

l Technical specifications (Continued)

OXYMAT 61, 19" rack unit

OXYMAT 61, 19" rack unit

General information
Measuring ranges

Smallest possible measuring span (relating
to sample gas pressure 1 000 hPa absolute,

0.5 I/min sample gas flow and 25 °C ambient

temperature)
Largest possible measuring span

Measuring ranges with suppressed zero
point

Operating position
Conformity

4, internally and externally switchable; auto-
matic measuring range switchover is also
possible

2 vol.% or 5 vol.% O,

100 vol.% O,

Any zero point within 0 ... 100 vol.% can be
implemented, provided that a suitable refer-
ence gas is used

Front wall, vertical

CE mark in accordance with EN 50081-1 and
EN 50082-2

Measuring response

Output signal fluctuation

Zero point drift
Measured value drift

Repeatability
Detection limit
Linearity error

Based on sample gas pressure 1 013 hPa
absolute, 0.5 I/min sample gas flow and
25 °C ambient temperature

< +0.75% of the smallest possible measuring
range according to nameplate, with electron-
ic damping constant of 1 s (corresponds to
+0.25% at 2 0)

< = 0.5%/month of the smallest possible
measuring span according to nameplate

< = 0.5%/month of the current measuring
range

< 1% of the current measuring range
1% of the current measuring range
< 1% of the current measuring range

Design, enclosure
Degree of protection
Weight

1P20 according to EN 60529
Approx. 13 kg

Electrical characteristics
Auxiliary power

Power consumption
EMC (electromagnetic compatibility)

Electrical safety

Fuse ratings

100 ... 120 V AC (nominal range of use
90...132V), 48 ... 63 Hz or

200 ... 240 V AC (nominal range of use
180...264 V), 48 ... 63 Hz

Approx. 45 VA

In accordance with standard requirements of
NAMUR NE21 (08/98)

According to EN 61010-1, overvoltage cat-
egory lll

100 ... 120 V: 1.0T/250
200 ... 240 V: 0.63T/250

Gas inlet conditions
Permissible sample gas pressure
« External reference gas supply
« With integrated pump

Sample gas flow
Sample gas temperature

Sample gas humidity

Reference gas pressure (high-pressure ver-
sion)

Reference gas pressure (low-pressure ver-
sion) with external pump

800 ... 1 200 hPa, absolute
Atmospheric pressure = 50 hPa

18...601/h (0.3 ... 1 I/min)

Min. 0 ... max. 50 °C, but above the dew
point

< 90% relative humidity

2000 ... 4 000 hPa above sample gas pres-
sure, but max. 5 000 hPa, absolute (version
without reference gas pump)

Min. 100 hPa above sample gas pressure

Influencing variables

Ambient temperature

Sample gas pressure (with air (100 hPa) as
internal reference gas supply, correction of

the atmospheric pressure fluctuations is only

possible if the sample gas can vent to ambi-
ent air.)

Accompanying gases

Sample gas flow at zero point

Auxiliary power

Based on sample gas pressure 1 013 hPa
absolute, 0.5 I/min sample gas flow and
25 °C ambient temperature

< 1% of the current measuring range/ 10 K
Zero offset: < 0.1 vol.% O, absolute/10 K

» With disabled pressure compensation:
< 2% of the current measuring range/1%
pressure variation

¢ With enabled pressure compensation:
< 0.2% of the current measuring range/1%
pressure variation

Zero point deviation corresponding to para-
magnetic or diamagnetic deviation of accom-
panying gas (see table)

< 1% of the current measuring range accord-
ing to nameplate with a change in flow of
0.1 I/min within the permissible flow range

< 0.1% of the current measuring range with
nominal voltage + 10%

Time response
Warm-up period

Delayed display (Tgo)
Damping (electrical time constant)

Dead time (purging time of the gas path in
the device at 1 I/min)

Time for device-internal signal processing

At room temperature < 30 min (the technical
specification will be met after 2 hours)

35s
0...100 s, configurable

Approx. 0.5 ... 2.5 s, depending on the ver-
sion

<1s

Electrical inputs and outputs
Analog output
Relay outputs

Analog inputs

Digital inputs

Serial interface
Options

0/2/4 ... 20 mA, floating; max. load 750 Q

6, with changeover contacts, freely configur-
able, e.g. for measuring range identification;
load rating: 24 V AC/DC/1 A, floating

2, dimensioned for 0/2/4 ... 20 mA for
external pressure sensor and accompanying
gas influence correction (correction of cross-
interference)

6, designed for 24 V, floating, freely config-
urable, e.g. for measuring range switchover

RS 485

AUTOCAL function each with 8 additional
digital inputs and relay outputs, also with
PROFIBUS PA or PROFIBUS DP

Pressure correction range
Pressure sensor internal

500 ... 2 000 hPa, absolute
(see gas inlet conditions for permissible
sample gas pressure)

Climatic conditions
Permissible ambient temperature

Permissible humidity

-30 ... +70 °C during storage and transporta-
tion, 5 ... 45 °C during operation

< 90% relative humidity as annual average
during storage and transportation (must not
fall below dew point)
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OXYMAT 61/ 19" rack unit

. Dimensional drawings
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OXYMAT 61, 19" rack unit, dimensions in mm
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OXYMAT 61/ 19" rack unit

Circuit diagrams
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OXYMAT 61, 19" rack unit, pin assignment
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OXYMAT 61/ 19" rack unit

Circuit diagrams (Continued)

OXYMAT 61, 19" rack unit, pin assignment of the AUTOCAL board and PROFIBUS plugs
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OXYMAT 61/ 19" rack unit

. Circuit diagrams (Continued)
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OXYMAT 61, 19" rack unit, gas and electrical connections
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Extractive continuous process gas analysis
Series 6

OXYMAT 61/ Suggestion for spare parts

.Selection and ordering data

Description 2 years (unit) 5 years (unit) Article No.

Analyzer unit

Reference gas supply (pump, restrictor, pressure switch, hose) 1 1 A5E00114838

Set of gaskets for reference gas pump 2 5 A5E35875733
O-ring 1 2 C74121-Z100-A6
Pressure switch (sample gas) 1 2 €79302-21210-A2
Flowmeter 1 2 C79402-7560-T1
Sample chamber

* Stainless steel, mat. no. 1.4571; non-flow-type compensation branch - 1 C79451-A3277-B535
¢ O-ring (measuring head) 2 4 C79121-Z100-A32

¢ O-ring (fitting) 2 4 C71121-Z100-A159
Measuring head (non-flow-type compensation branch) 1 1 C79451-A3460-B525
Restrictor for sample gas path, hose 2 2 C79451-A3480-C10
Reference gas path, 3000 hPa (set of parts) 1 1 C79451-A3480-D518
Electronics

Front plate with keyboard 1 1 A5E00259978
Motherboard, with firmware: see spare parts list - 1

Adapter plate, LCD/keyboard 1 1 C79451-A3474-B605
Magnetic field connection plate - 1 C79451-A3474-B606
LC display 1 1 A5E31474846
Plug-in filter - 1 W75041-E5602-K2
Fusible element

¢ 0.63 A/250 V (230 V version) 2 3 W79054-L1010-T630
* 1.0 A/250 V (110 V version) 2 3 W79054-L1011-T100

If the OXYMAT 61 was supplied with a specially cleaned gas path for high oxygen context (so-called "Clean for O, service"), please specify
when ordering spare parts. This is the only way to ensure that the gas path will continue to comply with the special requirements for this
version.

. More information

If the OXYMAT 61 was supplied with a specially cleaned gas path for
high oxygen context ("Clean for O, service"), please ensure that you
specify this when ordering spare parts. This is the only way to
ensure that the gas path will continue to comply with the special
requirements for this version.
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Series 6

OXYMAT 64

. Overview
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The OXYMAT 64 gas analyzer is used for the trace measurement of
oxygen.

. Benefits

* High linearity
¢ Compact design
* Open interface architecture (RS 485, RS 232, PROFIBUS)

* SIPROM GA network for maintenance and service information
(option)

.Application

Production of technical gases

* Measurements in N, and CO,

Welding

* Measurements in protective gases during welding of highly
alloyed steels, titanium, etc.

Systems for air separation

* Measurements in N, and in inert gases (e.g. Ne, Ar)
Measurements in CO,

Food production

* Measurement in CO, (e.g. breweries)

Electronics industry

* Low-pressure version with pump

Flow soldering systems

. Design
* 19" rack unit with 4 U for installation

- In hinged frame
- In cabinets with or without telescopic rails

* Front plate can be swung down for servicing purposes (laptop connection)
¢ Connections for sample gas
- Input: Clamping ring connection for a pipe diameter of 6 mm or "
- Output: Pipe connection with diameter 6 mm or 4"
* High-pressure and low-pressure versions
* Catalytically active and inactive cell

Display and operator panel
¢ Large LCD field for simultaneous display of
- Measured value
- Status bar
- Measuring ranges
¢ Contrast of the LCD display adjustable via the menu
* Permanent LED backlighting
* Washable membrane keyboard with five softkeys
* Five-digit measured value display (decimal point counts as one digit)
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Extractive continuous process gas analysis
Series 6

OXYMAT 64

. Design (Continued)

* Menu-driven operation for parameterization, configuration, test functions, adjustment

* User help in plain text

* Graphic display of concentration trend; programmable time intervals

* Bilingual operating software German/English, English/Spanish, French/English, Spanish/English, Italian/English
¢ Switchover from ppm/vpm measuring range to % measuring range

Inputs and outputs

* One analog output per medium (from 0, 2, 4 to 20 mA; NAMUR parameterizable)

* Six digital inputs freely configurable (e.g. for measuring range switchover, processing of external signals from sample preparation)

* Six relay outputs freely configurable (failure, maintenance demanded, maintenance switch, limit alarm, external solenoid valves)

* Two analog inputs configurable (e.g. correction of cross-interference, external pressure sensor)

* Expandable with eight additional digital inputs and eight additional relay outputs for autocalibration with up to four calibration gases

Communication
RS 485 present in basic unit (connection from the rear).

Options

* RS 485/RS 232 converter

* RS 485/Ethernet converter

* RS 485/USB converter

¢ Connection to networks via PROFIBUS DP/PA interface

* SIPROM GA software as the service and maintenance tool
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OXYMAT 64

Design (Continued)

SIEMENS

OXYMAT 64, membrane keyboard and graphic display

Designs - Parts wetted by sample gas, standard

Bushing Stainless steel, mat. no. 1.4571
Pipe inlet Stainless steel

0, sensor Zr0O, ceramic

Bypass line FPM (Viton)

Connection pieces PTFE (Teflon)

Enclosure Polycarbonate

Diaphragm SiO4

Sensor adapter Aluminum

Bypass restrictor Stainless steel, mat. no. 1.4571

Measuring tube Duran glass
Variable area Duran glass, black
Suspension boundary PTFE (Teflon)
Angle units FKM (Viton)

Enclosure Polycarbonate
Diaphragm NBR
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Extractive continuous process gas analysis
Series 6

OXYMAT 64

. Design (Continued)

Gas path (high-pressure version)

— O, sensor
TN (KAZ KIZ)

Gas path OXYMAT 64, high-pressure version

Legend for the gas path figure

1 Sample gas inlet; inlet pressure 7 Pressure switch
- Without internal pressure regulator: 2 000 hPa (abs.), regulated

- With internal pressure regulator: 2 000 ... 6 000 hPa (abs.)

2 Sample gas outlet; sample gas flows off free of dynamic pressure 8 Flow measuring tube

3 Pressure regulator (order version) 9 Purging gas connection
4 0, sensor 10 Restrictor

5 Pressure sensor 11 Sample gas restrictor

6 Bypass restrictor

The sample gas pressure (2 000 to 6 000 hPa) is regulated by the pressure regulator (3) at approx. 2 000 hPa or is provided by the operator
with 2 000 hPa. This pressure is applied at the restrictor (10). The restrictor (10) reduces the pressure such that a sample gas flow of 15 to
30 I/h is created. This flow is subdivided via the sample gas restrictor (11) and the adjustable bypass restrictor (6) such that there is a sample
gas flow of 7.5 I/h through the sensor.

If the sample gas can flow off into the atmosphere unhampered, the sample gas pressure corresponds to the atmospheric pressure. If the
sample gas flows off via an exhaust gas line, it works like a flow resistance. If the resulting dynamic pressure exceeds 100 hPa (rel.), a main-
tenance demanded is output.
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OXYMAT 64

. Design (Continued)

Gas path (low pressure)

O, sensor
(KAZ /KIZ)

Gas path OXYMAT 64, low-pressure version

Sample gas inlet; flow 125 ml/min (7.5 I/h)
Sample gas outlet; sample gas flows off free of dynamic pressure
0, sensor

Pressure switch

Flow measuring tube
Purging gas connection
Restrictor

00 N o u

Pressure sensor

With the low-pressure version, the sample gas flow must be set externally to 125 ml/min. With a built-in pressure switch, the sample gas
pressure is approx. 30 hPa above the current atmospheric pressure since the sample gas flows off via a restrictor. If the resulting dynamic
pressure exceeds 100 hPa (rel.), a maintenance demanded is output. In order to reduce the 90% time, we recommend installation of a
bypass upstream of the gas inlet which then provides a faster exchange of gas. This is particularly important with long sample gas lines
between the gas sampling point and the analyzer. Please make absolutely sure that the flow in the OXYMAT 64 does not exceed 125 ml/min.
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OXYMAT 64

. Design (Continued)

Gas path (low pressure with integrated sample gas pump)

O, sensor 3_

Oxygen sensor module, complete

5 ClZICAZ
i
ﬁ# )
6
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4

Low-pressure version with integrated sample gas pump

Sample gas inlet

Sample gas outlet; sample gas flows off free of dynamic pressure
O, sensor

Pressure sensor

Flow measuring tube
Sample gas pump
Restrictor

O 0 N O

Purging gas connection
Needle valve

The device version "OXYMAT 64 low-pressure with pump" is equipped with a sample gas pump which automatically provides a constant
sample gas flow of 125 ml/min through the sensor. By means of an internal bypass, the total flow of sample gas through the analyzer is
increased to approx. 0.4 l/min. This measure significantly improves the analyzer's response time.
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Extractive continuous process gas analysis
Series 6

OXYMAT 64

. Mode of operation

The measuring cell consists of a cylindrical (pipe-shaped) ZrO, dia-
phragm. The sample gas (low O, content) flows at a constant rate
through the inside of the diaphragm, which is regulated at 650 °C.
The exterior of the sensor is exposed to the ambient air (approx.
210/0 Oz)

Both sides of the ZrO, diaphragm are coated with thin platinum
films that act as electrodes. This forms a solid, electrochemical cell.
The amount of oxygen atoms ionized depends on the oxygen con-
centration at the electrodes.

The differences in concentration at each side means that a differen-
tial partial pressure prevails. Since ZrO, conducts ions at 650 °C,
ionic migration takes place in the direction of the lower partial pres-
sure.

An oxygen gradient arises across the width of the ZrO, diaphragm,
which, according to equation (1), results in an electrical potential
difference between the platinum electrodes.

Defects in the crystal lattice, caused by contamination of the ZrO,
material with Y,053 and/or CaO (introduced originally to prevent
cracks forming in ceramic material) make it easier for O, ions to dif-
fuse in the ZrO, grid.

Catalytically active ZrO, sensor (CAC)

The electrode material is made of platinum (Pt). This type of sensor
has a higher cross-sensitivity when flammable accompanying gas
components are present.

Catalytically inactive ZrO, sensor (CIC)

The catalytically inactive sensor has the same general design as the

CAC. The contacts and electrode surface inside the pipe are made of
a specially developed material which largely prevents catalytic oxid-
ation except of Hy, CO and CHjy.

Measuring effect

U =Ua + RT/4F (In [0y, air] - In [O,] (equation 1)
U measuring effect

Ua asymmetric voltage (voltage, at [O,] = [O,, air]
T ceramic temperature

[0, air] O, concentration in the air

[0,] O, concentration in sample gas

Note

The sample gas must be fed into the analyzer free of dust. Condens-
ation should be avoided. Therefore, gas modified for the measuring
tasks is necessary in most application cases.

Calibration

Calibration of the calibration point is carried out as with the other
analyzers of series 6 after a maximum of 14 days by connecting the
calibration gas O, in residual N at concentrations of approx. 60 to
90% of the master measuring range.

Contrary to the other series 6 analyzers, zero point calibration can-
not be carried out using pure nitrogen, but with a "small" concentra-
tion of oxygen in nitrogen appropriate to the selected measuring
range (e.g.: measuring range 0 to 10 vpm; calibration gas approx.

2 vpm O3 in residual N,).

. Mode of operation (Continued)

O

Pipe made of ZrO, and Y,0, or ceramic CaO-mixed oxide
Ceramic protective coating

Sample electrode (Pt)

Reference electrode (Pt)

Thermocouple

Contact to reference electrode

QEA@EEEE)

Contact to sample electrode

OXYMAT 64, principle of operation

. Function

Main features

* Four measuring ranges freely parameterizable, all measuring
ranges linear

* Electrically isolated measured value output 0/2/4 through to
20 mA (including inverted) and as per NAMUR

* Automatic measuring range switchover selectable; remote switch-
ing option
* Storage of measured values possible during calibration

* Wide range of selectable time constants (static/dynamic noise
damping); i.e. the response time of the device can be adapted to
the respective measuring task

* Easy handling thanks to menu-driven operation
* Low long-term drift

* Two control levels with separate authorization codes for the pre-
vention of accidental and unauthorized operator interventions

* Automatic measuring range calibration parameterizable
* Operation based on NAMUR recommendation
* Monitoring of sample gas (via pressure switch)
¢ Custom-made device designs, such as:
- Customer acceptance
- TAG plates
- Drift recording

¢ Simple handling using a numerical membrane keyboard and oper-
ator prompting

* Smallest measuring span 0 to 10 vpm O,

* Largest measuring span 0 to 100% (testing with ambient air)
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Extractive continuous process gas analysis
Series 6

OXYMAT 64

. Function (Continued)

¢ Internal pressure sensor for correction of the influence of sample
gas pressure fluctuations

Cross-interference

Catalytically active sensor (CAC)

Very large cross-interference of all flammable accompanying gases.
Thus not suitable for use with flammable accompanying gases!

Catalytically inactive sensor (CIC)

There is only a slight cross-interference in the case of accompanying
gases with a concentration in the range of the O, concentration. H,,
CO and CHy still have a noticeable effect in the case of flammable
accompanying gas components.

Measured component / interfer- Interference gas offset

ence gas

78 vpm O, /140 vpm CO -6.1 vpm
10 vpm O, /10 vpm CO -0.6 vpm
74 vpm O,/ 25 vpm CHy4 -0.3 vpm
25 vpm O,/ 357 vpm CH, -1.1 vpm
25 vpm O,/ 70 vpm H, -3 vpm
5vpm O; /9.6 vpm H; -0.55 vpm
170 vpm O,/ 930 vpm CyH4 -118 vpm

Examples of typical interference gas offsets on a catalytically inactive sensor

The listed deviations depend on the specimen and can deviate by
up to = 0.2 vpm. The actual deviation must be determined individu-
ally or the error is eliminated through a corresponding calibration
measure (displacement of the interference gas offset).
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Extractive continuous process gas analysis
Series 6

OXYMAT 64 / 19" rack unit

.Selection and ordering data

Article No.
OXYMAT 64 gas analyzer 7MB2041- e 06 061 @ - 0 A o o
19" rack unit for installation in cabinets
Click on the Article No. for online configuration in the PIA Life Cycle Portal.
Unavailable combinations are shown in PIA Life Cycle Portal as "not permitted".
Sensor
ZrO;: catalytically active cell (CAC) 0
ZrO;: catalytically inactive cell (CIC) 1
ZrO;: catalytically active cell (CAC); with differential pressure sensor 2
ZrO,: catalytically inactive cell (CIC); with differential pressure sensor 3
Sample gas pressure
High pressure, without pressure regulator; 2 000 hPa (abs.) A
High pressure, with pressure regulator; 2 000 ... 6 000 hPa (abs.) B
Low pressure, with pump, atmosphere C
Low pressure, without suction pump, atmosphere D
Gas connection
Input: Clamping ring connection 6 mm / outlet: Fittings 6 mm A
Input: Clamping ring connection 74"/ outlet: Fittings 4" B
Add-on electronics
Without 0
AUTOCAL function with 8 additional digital inputs and outputs 1
AUTOCAL function 8 additional digital inputs/outputs and PROFIBUS PA interface 6
AUTOCAL function with 8 additional digital inputs/outputs and PROFIBUS DP interface 7
Auxiliary power
100V...120VAC, 48 ... 63 Hz 0
200V ... 240V AC, 48 ... 63 Hz 1
Explosion protection
Without A
Language of the operating software
German 0
English 1
French 2
Spanish 3
Italian 4
Options Order code
Add "-Z" to article number and then add order
code.
Settings
Telescopic rails (2 units) A31

Tag plates (specific inscription based on custom- B03
er information)

Clean for O, service (specially cleaned gas path) Y02

Measuring range indication in plain text, if differ- Y11
ent from default setting

Special setting (only together with an application Y12
no., e.g. extended measuring range)

Extended special setting (only in conjunction Y13
with an application no., e.g. determination of
cross-interferences)

Accessories Article No.

RS 485/Ethernet converter A5E00852383

RS 485/RS 232 converter C€79451-21589-U1
RS 485/USB converter A5E00852382
AUThOCAL function with 8 digital inputs/outputs ~ €79451-A3480-D511
eac
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Series 6

OXYMAT 64 / rack unit

.Selection and ordering data (Continued)

Accessories Article No.
AUTOCAL function with 8 digital inputs/outputs ~ A5E00057307
each and PROFIBUS PA

AUTOCAL function with 8 digital inputs/outputs ~ A5E00057312
each and PROFIBUS DP

Set of Torx screwdrivers A5E34821625

.Technical specifications

l Technical specifications (Continued)

OXYMAT 64, 19" rack unit

OXYMAT 64, 19" rack unit

General information
Measuring ranges

Smallest possible measuring span (relating
to sample gas pressure 1 000 hPa absolute,
0.5 I/min sample gas flow and 25 °C ambient
temperature)

Largest possible measuring span
Operating position
Conformity

4, internally and externally switchable; auto-
matic measuring range switchover also pos-
sible

0...10vpm O,

0...100%
Front wall, vertical

CE mark in accordance with EN 50081-1,
EN 50082-2 and RoHS

Design, enclosure
Degree of protection
Weight

1P20 according to EN 60529
Approx. 11 kg

Measuring response

Output signal fluctuation

Zero point drift
Measured value drift
Repeatability
Detection limit

Linearity error

Based on sample gas pressure 1 013 hPa
absolute, 7.5 I/min sample gas flow and
25 °C ambient temperature

<+ 1% of the smallest possible measuring
range according to nameplate, with elec-
tronic damping constant of 1s

< 1% of the current measuring span/month
< * 1% of the current measuring span/month
< 3% of the current measuring span

1% of current measuring range,
< 0.1 vpm in measuring range
0..10vpm

< 2% of the current measuring span

Electrical characteristics

EMC interference immunity
(electromagnetic compatibility)

Electrical safety

Auxiliary power

Power consumption
Fuse ratings

In accordance with standard requirements of
NAMUR NE21 (08/98) and EN 61326

In accordance with EN 61010-1, overvoltage
category |l

100 ... 120 V AC (nominal range of use
90...132V), 48 ... 63 Hz or

200 ... 240 V AC (nominal range of use
180...264 V), 48 ... 63 Hz

Approx. 37 VA

100 ... 120 V: 1.0T/250
200 ... 240 V: 0.63T/250

Gas inlet conditions
Sample gas flow
¢ Through the sensor

¢ Total consumption

Permissible sample gas pressure
« Without internal pressure regulator

« With internal pressure regulator

Sample gas temperature

Sample gas humidity

7.51h
15..301/h

2 000 hPa (abs.)
2000 ... 6 000 hPa (abs.)

Min. 0 ... max. 50 °C, but above the dew
point

< 1% relative humidity

Influencing variables

Ambient temperature

Sample gas pressure only possible if the
sample gas can flow out into the ambient air

Accompanying gases, deviation from zero
point
« Catalytically active cell (CAC)

« Catalytically inactive cell (CIC)

Sample gas flow

Auxiliary power

Based on sample gas pressure 1 013 hPa
absolute, 7.5 I/min sample gas flow and
25 °C ambient temperature

< 2%I10 K referred to current measuring
span
¢ With disabled pressure compensation:
< 1% of current measuring span/1% pres-
sure variation

« With enabled pressure compensation:
< 0.2% of current measuring span/1% pres-
sure variation

Only gases with non-flammable accompany-
ing gas components can be introduced

Accompanying gas concentration of 10 vpm
H,; CO and CH4 have a lower cross-interfer-
ence; higher HCs are negligible

< 2% of the smallest possible measuring
span with a change in flow of 10 ml/min

< 0.1% of the current measuring range with
nominal voltage + 10%

Time response
Warm-up period

Damping (electrical time constant)

Dead time (high-pressure version) (purging
time of the gas path in the device at
125 ml/min)

Dead time (low-pressure version without
pump)

Dead time (low-pressure version with pump)
Time for device-internal signal processing

At room temperature < 30 min (the technical
specification will be met after 2 hours)

0...100 s, configurable
10...30s

<5s

<10s
<1s

Electrical inputs and outputs
Analog output

Relay outputs

Analog inputs

Digital inputs

Serial interface
Options

0/2/4 ... 20 mA, 4 ... 20 mA (NAMUR), float-
ing; max. load 750 Q

6, with changeover contacts, freely configur-
able, e.g. for measuring range identification;
load rating: 24 V AC/DC/1 A, floating

2, dimensioned for 0/2/4 ... 20 mA for
external pressure sensor and accompanying
gas influence correction (correction of cross-
interference)

6, designed for 24 V, floating, freely config-
urable, e.g. for measuring range switchover

RS 485

AUTOCAL function each with 8 additional
digital inputs and relay outputs; also with
PROFIBUS PA or PROFIBUS DP

Pressure correction range
Pressure sensor internal

800 ... 1 100 hPa (abs.)

Climatic conditions

Permissible ambient temperature

Permissible humidity

-40 ... +70 °C during storage and transporta-
tion, 5 ... 45 °C during operation

< 90% relative humidity as annual average
during storage and transportation (must not
fall below dew point)
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OXYMAT 64 / 19" rack unit

. Dimensional drawings
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OXYMAT 64, 19" rack unit, dimensions in mm
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OXYMAT 64 / 19" rack unit

Circuit diagrams
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OXYMAT 64, 19" rack unit, pin assignment
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OXYMAT 64 / 19" rack unit

Circuit diagrams (Continued)

OXYMAT 64, 19" rack unit, pin assignment of the AUTOCAL board and PROFIBUS plugs
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Extractive continuous process gas analysis
Series 6

OXYMAT 64 / 19" rack unit

. Circuit diagrams (Continued)

Sample gas outlet Sample gas inlet 15-pin connector: 9-pin
Digital inputs and connector:
analog inputs/outputs RS 485

===ﬂ_
—— | Purge gas
° @ ® © |[ inlet
O O O @Gnn@ Lo
U U interface
connector
9 % (Optional):
e.g.
PROFIB
° C o OFIBUS
H 8
o o A
o ) 4 |
o
14 U 7* Mains connection
L © J_ and miniature

fuses

37-pin connector:
Digital inputs and
relay outputs (optional)

25-pin connector:
Digital inputs and
Gas connections relay outputs

Sample gas inlet: Clamping ring connection 6 mm or %"
Sample gas outlet: Fittings 6 mm or %4"

OXYMAT 64, 19" rack unit, gas and electrical connections
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OXYMAT 64 / Suggestion for spare parts

.Selection and ordering data

A DA 2 o oo

A5E01008972
A5E01061561
C79451-A3474-B605
A5E31474846
W75041-E5602-K2
W?79054-L1010-T630
W79054-L1011-T100

UAEIN  sicmens AP 01 - 2022


https://www.pia-portal.automation.siemens.com/SIE/Z3_PIA_Portal/%3Fsap-language=EN%26P_MATNR=7MB2041
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/A5E01008972
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/A5E01061561
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/C79451-A3474-B605
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/A5E31474846
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/W75041-E5602-K2
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/W79054-L1010-T630
https://mall.industry.siemens.com/mall/de/WW/Catalog/Product/W79054-L1011-T100

© Siemens AG 2022

Extractive continuous process gas analysis
Series 6

CALOMAT 6

.Overview .Application (Continued)

Special versions

;s
‘ HE Special applications
e In addition to the standard combinations, special applications are
= also available on request (e.g. higher sample gas pressure up to
: 2 000 hPa absolute).
gongs
B
-rn'ﬁ-b- H" - I

The CALOMAT 6 gas analyzer is primarily used for quantitative
determination of H, or He in binary or quasi-binary non-corrosive
gas mixtures.

Concentrations of other gases can also be measured if their thermal
conductivities differ significantly from the accompanying gases like
Ar, CO,, CH4, NHs.

. Benefits

* Small Tgg time due to micromechanical-produced Si sensor

* Universally applicable hardware basis, high measuring range
dynamics (e.g. 0 to 1%, O to 100%, 95 to 100% H,)

* Integrated correction of cross-interference, no external calculation
required

* Open interface architecture (RS 485, RS 232, PROFIBUS)

* SIPROM GA network for maintenance and service information
(option)

* Electronics and physics: gas-tight separation, purgeable, IP65,
long service life even in harsh environments

* Ex(p) for Zones 1 and 2 (in accordance with 94/9/EC (ATEX 2G and
ATEX 3G), and Class | Div 2 (CSA) Ex(n)

.Application

Application areas

* Pure gas monitoring (0 to 1% H; in Ar)
* Protective gas monitoring (O to 2% He in N,)
* Hydroargon gas monitoring (0 to 25% H; in Ar)
* Forming gas monitoring (0 to 25% H, in Ny)
¢ Gas production:

- 0to 2% Hein N,

- 0to 10% Arin O,
* Chemical applications:

- 0to 2% H; in NHs

- 50to 70% Hy in N,
* Wood gasification (0 to 30% H; in CO/CO,/CHy,)
* Blast furnace gas (0 to 5% H; in CO/CO,/CH4IN,)
* Bessemer converter gas (0 to 20% H, in CO/CO,)

* Monitoring equipment for hydrogen-cooled turbo-alternators:
- 0to 100% CO,/Ar in air

- 0to 100% H; in CO,/Ar
- 80 to 100% H, in air

* Versions for analyzing flammable and non-flammable gases or
vapors for use in hazardous areas (Zone 1 and Zone 2)
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Extractive continuous process gas analysis
Series 6

CALOMAT 6
. Design

19" rack unit
* With 4 U for installation
- In hinged frame
- In cabinets with or without telescopic rails

* Front plate can be swung down for servicing purposes (laptop connection)
* Internal gas paths: Stainless steel pipe (mat. no. 1.4571)
* Gas connections for sample gas inlet and outlet and for purging gas: Fittings, pipe diameter of 6 mm or "

Field device

* Two-door enclosure (IP65) with gas-tight separation of analyzer and electronics sections

¢ Individually purgeable enclosure halves

* Gas path and stubs made of stainless steel (mat. no. 1.4571)

* Purging gas connections: Pipe diameter 10 mm or 3/8"

* Gas connections for sample gas inlet and outlet: Clamping ring connection for a pipe diameter of 6 mm or 4"

Display and operator panel
* Large LCD panel for simultaneous display of:
- Measured value (digital and analog displays)
- Status bar
- Measuring ranges
¢ Contrast of LCD panel adjustable using menu
* Permanent LED backlighting
* Washable membrane keyboard with five softkeys
* Menu-driven operation for parameterization, test functions, adjustment
¢ User help in plain text
* Graphic display of concentration trend; programmable time intervals
¢ Bilingual operating software German/English, English/Spanish, French/English, Spanish/English, Italian/English

Inputs and outputs

* One analog output per medium (from 0, 2, 4 to 20 mA; NAMUR parameterizable)

* Two analog inputs configurable (e.g. correction of cross-interference or external pressure sensor)

* Six digital inputs freely configurable (e.g. for measuring range switchover, processing of external signals from sample preparation)
* Six relay outputs, freely configurable (e.g. failure, maintenance demanded, limit alarm, external solenoid valves)

* Expansion by eight additional digital inputs and eight additional relay outputs each (e.g. for autocalibration with up to four calibration
gases)

Communication
RS 485 present in basic unit (connection from the rear; for the slide-in module also behind the front plate).

Options

* RS 485/RS 232 converter

* RS 485/Ethernet converter

* RS 485/USB converter

¢ Connection to networks via PROFIBUS DP/PA interface

* SIPROM GA software as the service and maintenance tool
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CALOMAT 6

Design (Continued)

CALOMAT 6, membrane keyboard and graphic display

Designs - parts wetted by sample gas

Bushing Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571
Pipe Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571
Sample cell body Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571 Stainless steel, mat. no. 1.4571
O-rings Chemraz (FFKM) Chemraz (FFKM) Chemraz (FFKM)

Sensor Si, SiO,Ny, AU, epoxy resin, Si, SiOxNy, AU, epoxy resin, Si, SiO,Ny, AU, epoxy resin,
glass glass glass

Tightness Leakage loss < 1 plis Leakage loss < 1 plls Leakage loss < 1 plis
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CALOMAT 6

. Design (Continued)

CALOMAT 6, 19" rack unit, gas path

CALOMAT 6, field device, gas path
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Extractive continuous process gas analysis
Series 6

CALOMAT 6

. Mode of operation

The measuring principle is based on the different thermal conduct-
ivity of gases.

The CALOMAT 6 works with a micromechanically produced Si chip
whose measuring diaphragm is equipped with thin-film resistors.
The resistors are kept at a constant temperature. This requires a cur-
rent intensity that takes on a specific value depending on the
thermal conductivity of the sample gas. This "raw value" is electron-
ically further processed to calculate the gas concentration.

The sensor is located in a thermostatically-controlled stainless steel
enclosure in order to prevent the influence of changes in ambient
temperature.

To prevent the influence of changes in flow, the sensor is posi-
tioned in a bore hole located to the side of the main flow.

Note

The sample gases must be fed into the analyzers free of dust. Con-
densation (dew point sample gas < ambient temperature) is to be
avoided in the sample chambers. Therefore, the use of gas modified
for the measuring tasks is necessary in most application cases.

Measuring
membrane
with thin-film
resistors
e
A TSy
r A \:‘ v
2 3;
3
Sample N P 3 | EE—
gas 3R BT 3203 22303333

CALOMAT, principle of operation

. Function

Main features
* Four measuring ranges which can be freely configured, even with
suppressed zero point; all measuring ranges are linear

* Smallest measuring spans down to 1% H, (with suppressed zero
point: 95 to 100% H, ) possible

* Measuring range identification

* Electrically isolated measured value output 0/2/4 through to
20 mA (including inverted)

* Automatic or manual measuring range switchover selectable;
remote switching is also possible

* Storage of measured values possible during calibration

* Wide range of selectable time constants (static/dynamic noise
damping); i.e. the response time of the device can be adapted to
the respective measuring task

* Short response time
* Low long-term drift

* Measuring point switchover for up to 6 measuring points (para-
meterizable)

* Measuring range identification
* Measuring point identification

* External pressure sensor can be connected — for correction of vari-
ations in sample gas pressure

¢ Automatic measuring range calibration parameterizable
* Operation based on NAMUR recommendation

. Function (Continued)

* Two control levels with separate authorization codes for the pre-
vention of accidental and unauthorized operator interventions

* Simple handling using a numerical membrane keyboard and oper-
ator prompting
* Custom-made device designs, such as:
- Customer acceptance
- TAG plates
- Drift recording
- Clean for O, service

Measuring spans

The smallest and largest possible measuring spans depend on both
the measured component (gas type) and the respective application.
The smallest possible measuring spans listed below refer to N, as
the accompanying gas. With other gases which have a larger/smal-
ler thermal conductivity than N, the smallest possible measuring
span is also larger/smaller.

Component Smallest possible measuring

span

H, 0...1% (95 ... 100%)
He .. 2%

Ar .. 10%

CO, .. 20%

CHy4 .. 15%

Hy in blast furnace gas .. 10%

H, in converter gas .. 20%

.. 30%

O O O O o o o

H, with wood gasification

Cross-interferences

Knowledge of the sample gas composition is necessary to determ-
ine the cross-interference of accompanying gases with multiple
interference gas components.

The following table lists the zero offsets expressed in % H, resulting
from 10% accompanying gas (interference gas) in each ca