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Information for the User

1.1 Information for our Customers

Design:

Channel:

1-2

/N

Please read this manual before you start work!

It contains important information and data whose observance will
guarantee correct operation of the analyzer and also save you
servicing costs. The information will help you when using the
equipment and will lead to reliable results.

You have purchased a device which is available in different
configurations:

Rack mount or wall mount analyzer. The latter can be heated or
non-heated.

Each device has one or more analyzer sections which are referred to
as channels.

Wall mount analyzers always have only one channel, whereas rack
mount analyzers can be equipped with one or two channels. All
channels are connected to the same control panel (display).

In addition, an ULTRAMAT (NDIR) channel can measure two
components simultaneously. In this version, two detectors are
connected in series. They are referred to as 2R channels or 2R
physical systems.

This means that a wall mount analyzer can be used to measure
oxygen (once) or up to two IR-active components. The maximum
configuration for the rack mount analyzer is either four IR-active
components (two channels with two detectors each) or oxygen (once)
together with two IR-active components.

This manual considers all these possibilities. Operations which are
different between OXYMAT 6 and ULTRAMAT 6 are specifically
identified and described.

Rack mount analyzers have an E at the end of their name, wall mount
analyzers have an F. The designation ULTRAMAT/OXYMAT is used
if both devices are meant, and the same applies to the ending E/F.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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The following table lists all available types as well as the first block of
the Order No.

Type 0, NDIR NDIR NDIR NDIR Field* Rack*
single single 2R 2R
channel | channel
OXYMAT | 1st 7MB2021 | 7MB2011
channel 7MB2027 | 7MB2017
1st 2nd 7MB2023
ULTRA-/ |channel |channel 7MB2028
OXYMAT 1st 2 nd 7MB2024
channel channel 7MB2026
1st 7MB2121 [ 7MB2111
channel 7MB2127 | 7MB2117
1st 2nd 7MB2123
channel |channel 7MB2128
ULTRA- 1st 7MB2124 | 7MB2112
MAT channel 7MB2126 | 7MB2118
2nd 1st 7MB2124
channel channel 7MB2126
1st 2nd |-
channel |channel |7MB2126

* 2nd line in bold type and italics means special application

Special analyzers may differ from the standard analyzers with respect
to the measured components, design of the physical section etc. Their
operation, and the connection system are the same as with the

standard analyzers.

For gas warning equipment, this manual refers to software release
version 4.5.0.
An overview of all SW release versions and their functionalities can be
found in Section 8 of this manual.
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Information for the User

1.2 General Information

1-4

The product described in this manual has left the factory in a perfect
and tested condition as regards safety. In order to retain this state and
to achieve correct and safe operation of this product, it must only be
used in the manner described by the manufacturer. In addition,
correct and safe operation of this product is dependent on proper
transport, storage and installation as well as careful operation and
maintenance.

This manual contains the information required for approved use of the
product described. The manual has been prepared for technically
qualified personnel who have been specially trained or who possess
appropriate knowledge in the field of instrumentation and control,
referred to further as automation technology.

Knowledge of the safety information and warnings present in this
manual and their technically correct implementation are prerequisites
for danger-free installation and commissioning and for safety during
operation and maintenance of the described product. Only a qualified
person possesses the required specialist knowledge to correctly
interpret the general safety information and warnings present in this
manual and to apply them to the specific case.

This manual is included in the delivery of the analyzer, even if
separate ordering has been made possible for logistic reasons. For
clarity reasons this manual cannot cover all possible details for all
versions of the described product and cannot describe every possible
case in connection with installation, operation, maintenance or the use
in systems. Should you require further information, or should
particular problems occur which are not handled in sufficient depth in
this manual, help can be requested through your local Siemens office
or representative.

Note

When considering use of the analyzer for new research and
development applications, we recommend that you discuss your
application with our specialist department.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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1.3 Notes on Using this Manual

This manual describes the applications of the equipment and how you

ii can start it up, operate and service it.

Of particular importance are the warning and information texts.

These are separated from the remaining text, specially identified by

appropriate pictograms (see examples on left), and provide valuable
l]? tips on how to avoid maloperations.

1.4 Danger Information

The following information serves on the one hand for your personal
safety and on the other hand protects the described product or
connected devices from damage.

Safety information and warnings to prevent danger to the life and
health of users or maintenance personnel or to prevent damage to
property are emphasized in this manual by the terms defined here.
They are additionally identified by warning symbols (pictograms)
matched to the significance of the accompanying text and which may
therefore deviate from the examples shown here. The terms used in
this manual and the information on the product itself have the
following meaning:

Danger

means that death, severe personal injury and/or substantial damage
to property will occur if the appropriate safety precautions are not
observed.

>

Warning

means that death, severe personal injury and/or substantial damage
to property can occur if the appropriate safety precautions are not
observed.

>

Caution
with a warning triangle means that slight personal injury can occur if
the appropriate safety precautions are not observed.

Caution
without a warning triangle means that damage to property can occur
if the appropriate safety precautions are not observed.

Attention
means that an undesirable effect or state can occur if the
corresponding information is not observed.

Note
is an important information on the product itself, the handling of the
ﬂ? product or the respective part of the manual to which particular
attention should be paid.
Danger of burns
& means that severe personal injury can occur if the appropriate safety

precautions are not observed.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers 1-5
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1.5

1.6

Approved Use

Approved use in the sense of this manual means that this product
may only be used for the applications described in the catalog and in
the Technical Description (see also Chapter 3 of this manual) and only
in conjunction with other devices and components which have been
recommended or approved of by Siemens.

The product described here has been developed, manufactured,
tested and documented taking into account the appropriate safety
standards. No danger therefore exists in the normal case with respect
to damage to property or the health of persons if the handling
guidelines and safety information described for configuring, assembly,
approved use and maintenance are observed. This device has been
designed such that safe isolation is guaranteed between the primary
and secondary circuits. Low voltages which are connected must also
be generated using safe isolation.

Warning

Following removal of the housing or guard, or after opening the
system cabinet, certain parts of these devices/systems are
accessible which may carry dangerous voltages. Therefore
only suitably qualified personnel may work on this device.
These individuals must be well acquainted with all sources of
danger and the maintenance measures as described in this
manual.

Qualified Personnel

Severe personal injury and/or extensive damage to property may
occur following unqualified work on the device/system or the failure to
observe the warnings described in the manual or on the
device/system cabinet. Therefore only suitably qualified personnel
may work on this device/system.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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Qualified persons in the sense of the safety information present in this
manual or on the product itself are persons who

® are either familiar as configuring engineers with the safety
concepts of automation technology

® or have been trained as operators in the use of automation
technology equipment and are acquainted with the contents of this
manual which refer to operation

® or have been appropriately trained as commissioning and/or
maintenance personnel for such automation technology equipment
or are authorized to energize, ground and tag circuits and devices/
systems in accordance with established safety practices.

1.7 Warranty Information

Your attention is drawn to the fact that the contents of this product
documentation are not part of a previous or existing agreement,
commitment or statutory right and do not change these. All
commitments on the part of Siemens are contained in the respective
sales contract which also contains the complete and solely applicable
warranty conditions. The warranty conditions in the contract are
neither extended nor limited by the contents of this manual.

1.8 Standards and Regulations

The harmonized European standards have been applied as far as
possible to the specification and production of this device. If no
harmonized European standards have been applied, the standards
and regulations for the Federal Republic of Germany apply (see also
the technical data in Chapter 3).

When using this product outside the range of applicability of these
standards and regulations, the appropriate standards and regulations
in the country of use must be observed.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers 1-7
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1.9 Supply and Delivery

Year of manufacture

1-8

The respective scope of delivery according to the valid contract is
listed on the shipping documents accompanying the delivery.

When opening the packaging, please observe the corresponding
information on the packaging material. Check that the delivery is
complete and undamaged. In particular, compare the order numbers
on the labels (if present) with the ordering data.

Please retain the packaging material if possible so that you can reuse

it if it is necessary to return the device. A form for this purpose can be
found in Chapter 8.3.

The date of manufacture is present coded in the serial number (F.-Nr.,

see rating plate). Details are shown in the following tables:

Year/fiscal year 2) Key 1) Month Key 1)
1950, 1970, 1990 A January 1
1951, 1971, 1991 B February 2
1952, 1972, 1992 C March 3
1953, 1973, 1993 D April 4
1954, 1974, 1994 E May 5
1955, 1975, 1995 F June 6
1956, 1976, 1996 H July 7
1957, 1977, 1997 J August 8
1958, 1978, 1998 K September 9
1959, 1979, 1999 L October 0,0
1960, 1980, 2000 M November N
1961, 1981, 2001 N December D
1962, 1982, 2002 P
1963, 1983, 2003 R Example of date of manufacture:
1964, 1984, 2004 S

F-Nr3 RO -5352 s coded as follows:
1965, 1985, 2005 T I_
1966, 1986, 2006 U Consecutive No.
1967, 1987, 2007 \Y
1968, 1988, 2008 W
1969, 1989, 2009 X

In compliance with DIN IEC 62

Coding of the fiscal year is made using the key for the second named year:
e.g. A for 1989/90, B for 1990/91, C for 1991/92 etc.

In certain cases the key for the place of manufacture (e.g. N1) may precede the

actual serial no.
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1.10 Conformity to European Guidelines

CE marking

EMC directive

Low-voltage
directives

Ex directive

C€

The manufacture of this gas analyzer is authorized to use a CE marking on
the rating plate since the device complies with the following applicable
regulations:

The requirements of the EC directives 89/336/EEC, 91/263/EEC, 92/31/EEC,
93/68/EEC and 93/97/EEC “Electromagnetic compatibility”.

The requirements of the EC directives 72/23/EEC and 93/68/EEC “Low-volte
age directives”.

The requirements of the EC directive 94/9/EC on “Devices in hazardous
areas”.

This directive only refers to the Ex devices described in this manual, i.e. not
to devices and gas warning equipment certified by FM or CSA.

Applied harmonized standards, in particular:

All devices

EN 61326
EN 61010

Additionally for Ex devices EN 50021

EN 60079-14
EN 50014
EN 50016
EN 50281-1-1

Additionally for gas warning equipment EN 50270

EN 50271
EN 50104

In line with the above-mentioned guidelines, the EU declarations of
conformity are available at the following address for inspection by
appropriate authorities:

SIEMENS

Siemens Aktiengesellschaft
Automation & Drives

A&D Pl 2

D-76181 Karlsruhe

When using this product outside the European Union, the standards and regulations
applicable in the country of use must be observed!
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1.11 Certificates

TUV Test Certificate Containment System in rack units BB-EG1-KAR Gr02X

1.11.1
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Information for the User

1.11.2 Statement of Conformity 94/9/EG TUV 01 ATEX 1686 X

(Gas-proof Analyzer - Zone 2)
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1.11.3 EC type Examination Certificate TUV 01 ATEX 1697 X

(Simplified Pressurized Analyzers - Zone 2)
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Information for the User

1.11.4 Statement of Conformity TUV 03 ATEX 2278 X (Dust Ex Zone 22)
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Information for the User

1.11.5 FM Certificate of Compliance (Class 1, Div. 2)
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1.11.6 CSA Certificate of Compliance (Class 1, Zone 2)

4, uonaayoxd

JoodAy ig1 weq ~ asoqdsouny svp) oatsoidxg 10§ sryemddy feouparg - 20°S1-6L009T-BSD/NVD
SUOTIEI0'] STIOPIeZRl]

T UOISIALQ ‘] SSe[D) Ut 95} 0] dinbg [eowoalg APUSOUIION - LSIN-E1Z 'ON ZTZOVSIINVD
syuaanmbay] fessusn ¢ wed ‘as() Liojeioqe] pue

100 maamseapy Joj juswdmbs feornoolq tof wowexmbay AJes - 26-10101 "ON ZZZI-VSI/NVD

SIN:

q

TI'iddV

“uondtpsunf Sutaey Ayoyume uogoadsur [es0] ays ot s|qmd poyiaw Bl 7 uoistalq
JO SUONOAUUOD 103 SUoIsIA0Ld (M Norl 10 Jatmqes ¢ ® Ul Pajjeisur 9q 1snux Junowoey

THEH

“TVNOLLVNEHINI
VSO Aq paur P 39 0} $1 UOHBIGUIOD 3y} Jo AIqeNnS oY) a19Yym Juswdinbe 15Yl0 Ut asn 104

HION

VA QL 3emod
SBAOKT — 00T / 0TI —~ 001 :38esjon

SONIIVE TVOLOT T

€007 ‘L1 pudy sa18q ’ 0951€v1 amforg
YTT0TT $08U0D) JNSBIN 09S1EYL  :EdRID

e S
==e.w<z¢n:= ¥89

u@

‘saperoosse 1onpoad se sanuadoad [eatnoals uol 03 SuLLayal 1oqUINU 10 IsRa] Kue sajousp (BIP ¢ ) e xyyns

(uotsiap

Foey puuey) Z “dwod ZO 1 + Wi T ) 39 LVWAXO/LVINVILLTIN
(uots13 o8Y [PUIEY) 7 ) 9 IVINAXO/LVINVILIN

(uoIsIDA 0By [SuMrey) 7 10 1 “duto)-] € 10 Z) §9 LVINVILT
(uoisIoA ouy [ouuey) OM L )NZ-H9 LVIVELTN

(uorsiap Yovd) 49 LVINVIL TN

(uorsia A prord syusuodmo) 4] 7) 1 9 IVNVYLIN

(uotsI5A PI3LY) 49 LVINVELTN

(uoisI10A 0vy) 49 LYIWXXO

(uotsI9A PIRLY) 49 LVIWAXO

oIS

EL/PL ‘QOAV 4D T "341T T 98D ¢ (191850 WLMANOYIA) €141 I1 VU X5 T SUOZ ‘] $58]) 10] SiazA[puesen)
‘PO 9 10 PARMOW Jory ‘1oz4[eus sed 9 JewAX( pue JozA[eue sed 9 JEWRN][] PAIOSUU0D K[USUBULIZG 4

SUOPEI0T SNOPIEZRH 104 — INFIWAINOT TOELNOD SSHO0Ud - 20 8527 SSVID

wano, D :Aq pazpepny

w2

€007 ‘L1 1udy  :panssy ayeq

YITOTT :3ovauo)) INSeN

duerdwo)) Jo 318dnad)

._1-.2”:;“:: ¥s80

B

$:
UMOYS Y Py V'S 211 02q 03 31q1812 24p Mojaq pasy sonpoad ay

oqnIsIIEY LST9L-0
0S 2qENSTININIGUYY SIPSO
TITVAA P V- OV SUSUBES 109 pamss]

010 UORBIUAWNOOP

B Z~ XXXX-XXXXX-pTOTHNL
B Z— XXOCXXXXX-ETOTHNL
B Z XXX-XXXXX-HTITHNL
B4 Z— IXRX-XXXRX-CT I THNL
B4 Z— XNXX-XXXXN- | 21 ZENL
Bt Z XYXX-XXOX-C T L THWL
B4 Z- XYXX-XXXXX-T T IZHNL
B4 7= XXXX- XXX [ Z0TTNL
B4 Z— XXXX-XQXXX-T 10ZHNL

3505 3O

(303821 LMANOYHLM)

S§IONAoHd

ANVARIO

09s1¢epl REILAF

09S1EPT  :dpeYPI)

Instruction Manual - C79000-G5276-C143-08

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers

1-18



Information for the User

“IozATeue
Se0) 1eAXQ) pue 19zZA[RUR Se0) ¢ 1BUTER| (] [SPOI "UONEOYIIS) [emEUQ £00Z ‘L1 [udy 095 1€¥1
nopdynsaq B 19fosq

AJ03STH HOBBIYRIID) Jonpoid

VO[3 PAOuIIRSIL IYL YR FIUDPIOIID WY PaYADUL 3G O} QLY 24D
‘$012q paquosIp uoisIaaL ysagmy ayp Swpnjoup paysy) sponpoad ay g

$2T0TT IRTOD 1YSBI 09STEPL  amwaynIe)
2ouvnpdwo)) Jo aywarfniar) 03 uswarddng

, ‘
:zo_wﬁau.—x_ ¥$2
o,

Y4

1-19

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
Instruction Manual - C79000-G5276-C143-08



Information for the User

1.11.7 EC type Examination Certificate BVS 03 ATEX G 013 X (Gas Warning

Equipment)
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Safety Information

/N

Warning

Certain parts in this analyzer carry dangerous voltages. The housing
must be closed and grounded before switching on the analyzer.
Death, personal injury and/or damage to property may result if this is
not observed. Also refer to Sections 2.5 and 2.5.1.

A standard analyzer must not be used in potentially explosive
atmospheres. Use with gases with flammable components at
concentrations above the lower explosion limit (LEL) is only
permissible in analyzers with piping (see also expert’s report
BB-EG1-KAR Gr01X (German) or Gr02X (English) from the TUV
Suddeutschland (South German Technical Inspectorate)). Field
devices must be additionally purged with inert gas at a flow rate of at
least 1 I/min.

With observation of specific conditions, the ULTRAMAT 6F and
OXYMAT 6F may be used in areas where non-metallic combustible
dusts only seldom occur, and then only briefly (Ex Zone 22). Details
can be found in the EC conformity statement TUV 03 ATEX 2278 X
and must always be observed.

With observation of specific conditions and with application of
appropriate safety equipment, the ULTRAMAT 6F and OXYMAT 6F
may be used in areas where explosive gas mixtures seldom occur (Ex
zone 2 or Class 1, Div. 2). Further details can be obtained from the
test certificates TUV 01 ATEX 1686X and TUV 01 ATEX 1697 X or
the Certificates of Compliance by CSA International, certificate

No. 1431560 and the FM Approvals, Project ID 3016050, and must
always be observed.

With observation of specific conditions and with application of
appropriate safety equipment, the ULTRAMAT 6F and OXYMAT 6F
in the Ex version may be used in areas where explosive gas mixtures
occasionally occur (Ex zone 1). Non-flammable and flammable gases
may be measured, and also explosive gas mixtures occasionally. The
details can be obtained from the EC-Type Examination Certificates
PTB 00 ATEX 2022 X and TUV 01 ATEX 1708 X, and must always
be observed. More details can also be found in the supplementary
instructions for Ex analyzers for use in Ex Zone 1 (Order No.
A5E00058873).

In all cases, the appropriate explosion protection measures must be
clarified with the responsible authorities. Start-up is the responsibility
of the owner.

When measuring toxic or corrosive gases, it may occur that sample
gas collects in the analyzer as a result of leaks in the gas path. To
prevent the danger of poisoning, and/or damage to parts of the
device, the analyzer or the system must be purged with inert gas (e.g.
nitrogen). The gas displaced by purging must be collected using
suitable equipment (ULTRAMAT 6E and OXYMAT 6E) and routed for
environmentally-friendly disposal via an exhaust line. The same
applies to purging of the ULTRAMAT 6F and OXYMAT 6F.

Heated analyzers must always be purged when used with corrosive
gases.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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Danger of burns

The temperature of heated analyzers only drops slowly
because of the high thermal capacity of the materials used.
Therefore temperatures of up to 130 °C may still be present
even when the device has been switched off for a longer time.

2.2 Installation Requirements

2.2.1 General

In order to achieve as high a measuring quality as possible, the
installation location should be free of vibrations (see also Section 3.5).

The ULTRAMAT 6E and OXYMAT 6E must be placed on supporting
rails if they are to be fitted in a cabinet or desktop housing. Assembly
only at the front is insufficient because the weight of the analyzer
would place too great a load on the chassis.

When installing in switchgear cabinets, ensure that there is sufficient
ventilation between the devices.

When installing the ULTRAMAT 6F and OXYMAT 6F wall mount
analyzers, use a support dimensioned according to the weight of the
analyzer. The housing must be securely fixed at all four mounting
points.

If the device is to be installed outdoors, ensure that it is protected
from direct solar radiation.

Make sure during operation that the permissible ambient temperature
of 5 to 45 °C is retained (see Sections 3.6 to 3.9 "Technical data”).

OXYMAT 6E/F

Magnetically sensitive devices should not be installed in the
immediate vicinity of the OXYMAT 6E/F since it emits magnetic
stray fields as a result of its principle. Depending on the
sensitivity, distances up to 50 cm are necessary (see also
function 57).

ULTRAMAT 6E/F

Correct results can only be expected if the ambient air of the
analyzer section is completely free of the measured component.
The same applies to gases which exhibit a cross-sensitivity to the
measured gas component. If the component is present in the
ambient air, the ULTRAMAT 6E/F housing must be purged with
inert gas (e.g. No). In all CO, rack mount analyzers in standard
versions, the analyzer section is sealed by O-rings.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers 2-3
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2.2.2 Gas-proof Analyzers for Measurement of Non-flammable Gases or Gas/air
Mixtures Below the LEL in Potentially Explosive Atmospheres of Zone 2

Application Only gases whose composition is below the lower explosion limit
(LEL) may be connected to gas-proof analyzers (degree of protection
EEx nR).
Connection of flammable and/or occasionally explosive gas mixtures
is not permissible with the above-mentioned Ex degree of protection!

Installation instructions o

Notes on operation .

2-4

The wetted parts materials must be resistant to the sample gas.

The requirements of VDE 0165 (EN 60079-14) must be observed
when installing gas-proof analyzers. Special care must be taken
with the cable inlets (PG screwed cable glands) since the
gas-proof function may be threatened if carried out improperly.

All cables must be fixed when layed!

Torque and permissible cable diameter range for the PG screwed
cable glands:

-M20 x 1,5: 3,8 £ 0,2 Nm; cable diameter: 7 ... 12 mm
-M20 x 1,5: 5,0 £ 0,2 Nm; cable diameter: 10 ... 14 mm

When installing the analyzer outdoors, ensure that it is protected
from direct solar irradiation; also observe the permissible ambient
temperature range on the rating plate.

The purging gas couplings must be closed gas-tight.

If signals (e.g. analog output 4 ... 20 mA) are to be conducted into
a potentially explosive atmosphere of zone 1, they must be
intrinsically-safe. Supplementary retrofitting of the analyzer with
energy-limiting modules is necessary.

The Ex identification of these modules must be clearly visible on
the housing.

The control panel (window + keyboard) must only be cleaned with
a moist cloth.

The keyboard must only be used for servicing purposes
(diagnostics, calibration/adjustment).

Before opening the analyzer, make sure that there is no danger of
explosion.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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2.2.3 Simplified Pressurized Analyzers for Measurement of Flammable Gases or
Gas/air Mixtures Occasionally Above the LEL in Potentially Explosive
Atmospheres of Zone 2

Application Flammable gases or gas/air mixtures (sample gases) which are
occasionally above the lower explosion limit (LEL) may also be
connected to simplified pressurized analyzers (degree of protection
EEx nP).

Frequently or permanently explosive gas mixtures must not be
connected!

Notes on installation and °
operation

The regulations for the installation of electrical equipment in
potentially explosive atmospheres according to EN 60079-14
(DIN VDEO165), especially Section 13, must be observed.
Furthermore, the statements ("Special conditions”) made in the
EC-Type Examination Certificate must be observed.

When connecting flammable gases or occasionally explosive gas
mixtures up to an absolute pressure of 3000 hPa (3 bar) to the
OXYMAT 6 or 1500 hPa (1.5 bar) to the ULTRAMAT 6, an inert
gas (e.g. nitrogen) must be used as the protective gas.

Appropriate flame arrestors must be additionally provided at the
sample gas inlet and outlet for the OXYMAT 6. In addition, the
reference gas pressure must be present for at least 5 minutes prior
to starting up the analyzer, and must be permanently monitored. It
must be at least 0.1 MPa above the sample gas pressure for
safety reasons!

Depending on the density of the sample gas, the inlet for the
protective gas on the right half of the analyzer must be selected as
follows:

Density of sample gas > density of protective gas: inlet: coupling 8,
outlet: coupling 7
Density of sample gas < density of protective gas: inlet: coupling 7,
outlet: coupling 8.

Before starting up, preliminary purging must be carried out with at
least five times the housing volume (approx. 50 I). This preliminary
purging can also be started and terminated manually.

To achieve a pressurized enclosure, permanent purging of the
housing must be carried out with an excess pressure of at least
50 Pa; the volume flow of the protective gas must be at least

1 I/min.

Excess pressure must be monitored in reliable form, the volume
flow in fail proof form (redundant) using appropriate equipment.

Measures must be taken immediately in the event of a failure in
order e.g. to guarantee system safety.

The minimum internal diameter and length of the protective gas
exhaust lines must be dimensioned such that an internal housing
pressure of 165 hPa is not violated on the one hand, and that the
volume flow of the protective gas is at least 1 I/min on the other.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers 2-5
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Sample gas path in the
analyzer
(containment system)

OXYMAT 6 leak test:
Recommended
test setup

2-6

It is always possible to purge several housings in series. The
preliminary purging duration and the volume flow for continuous
purging must be adapted to the number of analyzers; the volumes
of the protective gas connection lines must also be taken into
account. The volume flow of the protective gas must be monitored
at the purging gas outlet of the last analyzer.

It is additionally possible to only purge the right-hand side (approx.
25 1) of the housing in which the analyzer section is present. The
left-hand side is a gas-proof enclosure and does not require
purging; the additional information on the gas-proof function must
be observed (see Section 5).

When installing the analyzer outdoors, ensure that it is protected
from direct solar radiation; also observe the permissible ambient
temperature range on the rating plate.

If signals (e.g. analog output 4 ... 20 mA) are to be connected into
a potentially explosive atmosphere of zone 1, they must be
intrinsically-safe. Supplementary retrofitting of the analyzer with
energy-limiting modules is necessary.

The Ex identification of these modules must be clearly visible on
the housing.

The wetted parts materials must be resistant to the sample gas.

The analyzer should be subject to annual maintenance to check

the electrical safety and functionality, especially a leak test of the
containment system is strongly recommended. The procedure is
described below (recommended test setup: see Fig. 2-1).

It's entirely up to the owner whether the maintenance interval can
be extended in individual cases if no negative influences are
expected especially as far as chemical corrosion of the gaskets
wetted by the sample gas is concerned.

The gaskets must be replaced if the leak test is negative.

A leak test must also be carried out following any service work on
the containment system.

Reference gas connection 3 and sample gas outlet 4 must be closed
using a dummy cap. A shut-off device (e.g. solenoid valve) with
sufficient tightness must be connected between sample gas inlet 2
and the sample gas line.

A pressure sensor (range: 2000 hPa, resolution: 0.1 hPa) must be
connected to the line.

A needle valve with sufficient tightness must be connected between
the test gas source and sample gas outlet 4.
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ULTRAMAT 6 leak test:
Recommended
test setup

Leak test

")

Sample gas outlet 2 must be closed using a dummy cap. A shut-off
device (e.g. solenoid valve) with sufficient tightness must be
connected between sample gas inlet 1 and the sample gas line
(dashed line).

A pressure sensor (range: 500 hPa, resolution: 0.1 hPa) must be
connected to the line.

A needle valve with sufficient tightness must be connected between
the test gas source and sample gas outlet 4.

® To establish the pressure, carefully open the needle valve until the
test pressure is achieved in the containment system. Then close
the needle valve.

® Wait for 5 minutes to permit thermal compensation prior to
determining the rate of pressure drop.

® Then carry out the subsequent leak test by determining the change
in pressure Ap within a further 5 minutes.

® The gas path is sufficiently leak-proof if the change in pressure Ap
in 5 minutes lies below the value listed in the following table.

Device Test pressure | Test value ”) Ap
OXYMAT 6 2000 hPa (rel.) 4.2 hPa
ULTRAMAT 6 500 hPa (rel.) 1.2 hPa

The test values have been defined under the assumption that the total
volume between the pressure sensor (manometer), the shut-off
equipment and the containment system is approx. 25 m/ greater than
the volume of the containment system in the analyzer. These 25 ml
correspond to a pipe length of approx. 2 m with an internal diameter of
4 mm.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers 2-7
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Connection of dummy caps:

I
%
4

/
e

Sample gas path:

ULTRAMAT 6: Dashed representation for Valve tightness:

testing the flow-type Sample gas < 0.001 Pa*l/s
reference gas side (option)

ULTRAMAT6 and OXYMAT 6:
connection and the valves: 200 cm at 4 mm diameter

| OXYMAT 6: 3 and 4 (1 not connected)
ULTRAMAT 6: 1 (3, if reference cell
is to be tested )
X
2 4& Relative pressure monitor:
’ OXYMAT 6: 0 ... 2000 mbar; resolution 0.1 mbar
: ULTRAMAT 6: O .... 500 mbar; resolution 0.1 mbar
(]
(]
[ ]
: Needle valve Test pressure:
4 ~3— oxymaTe: 2 bar

ULTRAMAT 6: 0.5 bar

B - Solenoid valve for
sample gas

max. permissible length of lines between the gas

Fig. 2-1 Recommended test setup for leak testing of OXYMAT 6F and ULTRAMAT 6F

Notes on operation

Additional information on
gas-proof function

Connection to
monitoring
equipment

2-8

® The control panel (window + keyboard) must only be cleaned with
a moist cloth.

® The keyboard must only be used for servicing purposes
(diagnostics, calibration/adjustment).

® Before opening the analyzer, make sure that there is no explosion
hazard.

® Special care must be taken with the cable inlets (screwed
cable glands) since the gas-proof function may be threatened if
carried out improperly.

® All cables must be fixed when routing!

® Torque and permissible cable diameter range for the screwed
cable glands:

-PG 13.5: 3.8 0.2 Nm; cable diameter: 6... 12 mm
- PG 16: 5.0 £+ 0.2 Nm; cable diameter: 10 ... 14 mm

® The purging gas couplings of the left-hand half of the housing must
be closed gas-tight.

The simplified pressurized enclosure permits manual connection of
the preliminary purging with subsequent manual switchover to the
operating phase. Should a fault occur in the purging during the
operating phase, it is additionally possible to select whether only an
alarm is distributed (see Fig. 2-2, top half) or whether the analyzer is
to be automatically switched off (Fig. 2-2, bottom half).

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
Instruction Manual - C79000-G5276-C143-08



Installation Guidelines

EEx p controller

/ALARM.Version A B

A B
SWITCH OFF Version| J Operate switch % %
1 2 ‘ 3 | 4 ST & 8 7 9 10 1 T 12
L1 N PE L1 N PE PE 1 2
'y 4 Bypass
Power supply EEx p —~

Fig. 2-2 EEx nP controller

2.2.4 Dust-protected Analyzers for Analysis of Gases in Zone 22

® When installing in Zone 22, the associated sections in the
installation standard VDE 0165, Part 2 and EN 50281-1-2 must
always be observed.

® All connected cables must be fixed when layed!

® Ensure in particular that dust deposits above 5 mm are avoided.
The analyzer must therefore be regularly cleaned.

e Only a moist cloth may be used for cleaning around the display.

® The analyzer may only be opened if no explosive atmosphere is
present.

® The points described in Sections 2.2.2 and 2.2.3 must be observed
for the passage of gases into the analyzer!

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers 2-9
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2.2.5

OXYMAT 6 Gas Warning Equipment for Monitoring of Inertisation Processes

The special conditions of the EC-Type Examination Certificate
BVS 03 ATEX G013 X must be observed!

Reference is expressly made at this point to a number of special
features concerning device parameterization:

Only 4-20 mA/NAMUR is permitted as setting for the analog
output.

The limit monitoring is factory-set such that upward and downward
violations of limits must be acknowledged.

A overload conductor must be fitted in analyzers with heated gas
path.

These special features are identified and described in detail in the
respective sections.

Appropriate flame arrestors must be fitted in the sample gas inlet
and outlet lines if it cannot be excluded that the sample gases
could be explosive.

Relays must be configured for display of the messages “Fault” and
“Function control”.

The analog output must be monitored for falling below 0 mA and
exceeding 22 mA in order to be able to detect analyzer faults
which are not covered by an error message.

When using autoranging, the four alarms must be configured with
the same setting in all measuring ranges.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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2.2.6 Use of Gas Analyzers with CSA and FM Certificates

2.2.6.1 Field Devices

The following table lists the instructions and requirements for use of the gas analyzers
certified according to the CSA and FM guidelines in hazardous areas of Class 1,

Division 2 and Class1, Zone 2

Requirement
for

FM/CSA Class 1, Division 2

FM/CSA Class 1, Zone 2

Enclosure

The degree of protection IP 65 for the gas analyzer s

no additional measures are necessary.

atisfies all requirements;

Cable
connections

Only the following types of cable may be used for

the installation:

1.Type MI (Mineral Insulated),
Type MC (Metal Clad),
Type MV (Medium Voltage),
or
Type TC (Tray Cable) with terminal connectors,
or cables which are routed in trays such that
expansion stress at the ends is positively
avoided

2.Type ITC (Instrumentation Tray Cable) in
cable trays or ducts, supported by
communication cables, require mechanical
protection and must be routed open or recessed
directly at the marked position

3.Type PLTC (Power Limited Tray Cable)
according to the stipulations of the
National Electrical Code, Article 725 or the
Canadian Electric Code, Rule 12-2202 or in
cable tray systems

4. Enclosed, sealed bus cables,
enclosed, sealed connections

5.Conduit thread

6. Steel conduit adapter

7.Every connection method suitable for Class 1,
Division 1.

Only the following types of cable may

be used for the installation:

1.Every connection method suitable
for Class 1, Division 2 (see left
column)

2.Every connection method suitable
for Class 1, Zone 1

Flammable
gases

Measurements of flammable gases are only permissible with analyzers with piping and
with additional monitoring of the purging gas (e.g. Siemens Minipurge, Order No.

7MB8000-1AA).

Explosive
gases

Measurements of permanently explosive gases or gas mixtures are not permissible.
Measurement of gases or gas mixtures which are seldom or only briefly explosive are only
permissible with analyzers equipped with piping, flame arrestors and additional monitoring

of the purging gas.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
Instruction Manual - C79000-G5276-C143-08

2-11



Installation Guidelines

2.2.6.2 Rack-mounted Devices

The following table lists the instructions and requirements for use of the gas analyzers
certified according to the CSA and FM guidelines in hazardous areas of Class 1,
Division 2 and Class1, Zone 2

Requirement FM/CSA Class 1, Division 2 FM/CSA Class 1, Zone 2
for

Enclosure The degree of protection IP20 for the gas analyzer [ The degree of protection IP20 for the
requires installation in an appropriate housing, gas analyzer requires installation in
cabinet or rack. These must be provided with an appropriate housing, cabinet or
facilities for connecting the types of cable rack. These must be provided with
associated with Division 2, and must be accepted | facilities for connecting the types of
by the locally responsible authorities. cable associated with Zone 2. These

facilities must at least satisfy the
requirements of degree of protection
IP54, and must be accepted by the
locally responsible authorities.

Cable Only the following types of cable may be used for Only the following types of cable may
connections the installation: be used for the installation:
1.Type MI (Mineral Insulated), 1.Every connection method suitable
Type MC (Metal Clad), for Class 1, Division 2 (see left
Type MV (Medium Voltage), column)
or 2.Every connection method suitable
Type TC (Tray Cable) with terminal connectors, for Class 1, Zone 1

or cables which are routed in trays such that
expansion stress at the ends is positively
avoided

2.Type ITC (Instrumentation Tray Cable) in
cable trays or ducts, supported by
communication cables, require mechanical
protection and must be routed open or recessed
directly at the marked position

3.Type PLTC (Power Limited Tray Cable)
according to the requirements of the
National Electrical Code, Article 725 or the
Canadian Electric Code, Rule 12-2202 or in
cable tray systems

4. Enclosed, sealed bus cables,
enclosed, sealed connections

5.Conduit thread

6. Steel conduit adapter

7.Every connection method suitable for Class 1,
Division 1.
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The following table lists the instructions and requirements for use of the gas analyzers
certified according to the CSA and FM guidelines in hazardous areas of Class 1,
Division 2 and Class1, Zone 2

Requirement FM/CSA Class 1, Division 2 FM/CSA Class 1, Zone 2
for

Flammable For safety reasons, we advise against use of the rack-mounted analyzers for measuring

gases flammable gases. However, since this is not explicitly forbidden in the regulations, it

therefore lies within the responsibility of the owner and the responsible local authority.
Depending on the type of housing, cabinet or rack, it may be necessary to provide
monitoring of the purging gas, and this lies within the area of responsibility of the local

authority.
Explosive Measurements of permanently explosive gases or gas mixtures are not permissible. For
gases safety reasons, we advise against use of the rack-mounted analyzers for applications in

areas where a potential danger exists that explosive gases or gas mixtures may occur.
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2.3

2.3.1

Gas Connections and Internal Gas Paths

Sample Gas Line

AN

=

Sample gas quality

2-14

AN

The assignments of the gas connections can be seen in the gas flow
diagrams (ULTRAMAT 6E/F: Figs. 2-4, 2-5 OXYMAT 6E/F:

Figs. 2-9, 2-10, 2-11, 2-12 and the dimensional drawings
(ULTRAMAT/OXYMAT 6E: Figs. 2-21, 2-24; ULTRAMAT/
OXYMAT 6F: Fig. 2-26).

All gas connections are couplings with a diameter of 6 mm or 1/4”
(rack mount analyzers) or screwed cable glands for a pipe diameter of
6 mm or 1/4” (wall mount analyzers). Select a material which is
suitable for the sample gas for the inlet and outlet piping.

Warning

When tightening union nuts on the gas couplings, it is essential to
counter using an appropriate open-end spanner; otherwise the
danger exists that the gas path will leak.

Note

If the analyzer is used as gas warning equipment, a flow monitor
suitable for the monitoring purpose must be connected to the sample
gas outlet. The sample gas should be able to flow out without
restriction.

The sample gas must be free of particles = 2 um and also of
condensate. More details can be found in Section 4.2 “Preparation for
Start-up”.

Caution

ULTRAMAT 6E/F and OXYMAT 6E/F should normally be operated
such that the sample gas pressure cannot build up in the analyzer
section. If several analyzers are connected in series, make sure that
the series-connected analyzer does not have a restrictor in the gas
path (unrestricted exhaust outlet). The restrictor present in the gas
path of the ULTRAMAT 6E/F or OXYMAT 6E/F depending on the
version may have to be removed. A restrictor may only be present
between the sample gas inlet line and the first gas analyzer section.

Two-channel analyzers with two parallel analyzer sections (two
ULTRAMAT channels or one ULTRAMAT and one OXYMAT
channel) have a separate, independent gas path for each analyzer
section. The restrictor of the second analyzer section must also be
removed in this case if the channels are connected in series.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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=

Pressure variations in
the sample gas path

Note!

Sample gas monitoring (pressure switch), which is optional in rack
mount analyzers, has no function following removal of the sample gas
restrictors for the series-connected analyzer sections. To avoid error
messages, deactivate the corresponding messages ("Sample gas flow
too low”) in the configuration function of the software (Section 5.2.5,
function 87, error S16). Also note in this case that the assignment of a
relay with the error message "Flow of sample gas” has no function.

The OXYMAT 6 is a pneumatic measuring system, and therefore very
sensitive to irregular or fast changes in pressure superimposed on the
flow of sample gas. It must therefore be guaranteed that such
pressure variations are sufficiently dampened. A capillary located in
the sample gas inlet is usually sufficient. A further measure is the use
of a “pneumatic low-pass”, consisting of a restrictor and a damping
vessel (see Fig. 2-3).

Capillary /
~—1

Internal capillary
/

Sample gas

le—=

VAl =1

OXYMAT 6

QOutlet

Fig. 2-3 Damping measure for pressure variations superimposed on the sample gas

If the sample gas flows into an exhaust gas line, observe the following

points:

® The flow resistance in the exhaust gas line should be kept small by
using as short a line as possible or by adapting to a larger
diameter.

® The exhaust gas line must be free of rapid changes in pressure. If
this is not the case, either use a separate exhaust line or fit a
surge tank (> 1 I) with downstream restrictor between the analyzer
and the exhaust line (pneumatic low-pass).
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Warning

In the case of toxic or corrosive gases, or those which can lead to
explosive gas mixtures, the exhaust should be routed such that there
is no danger to persons or equipment and that the environment is not
polluted.

Note!

ﬂ? Since the reference gas of OXYMAT 6 protects the microflow sensor
from damage it is important that the reference gas is always allowed

to flow freely even if it is necessary to block the sample gas inlet and /
or outlet (e.g. via a 2-way valve at the sample gas outlet; it must also
be ensured that the gas flowing out can be disposed of appropriate to
the environment).
Furthermore the subsequent reference gas would produce a pressure
in the analyzer section which would destroy the internal pressure
sensor or its connection to the analyzer section.
It is not advisable to switch off the reference gas since corrosive
sample gases could destroy the microflow sensor (see also note in
Section 4.2.2).
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2.3.2 Reference Gas Line

The OXYMAT 6E/F is always equipped with reference gas
connections, the ULTRAMAT 6E/F only in analyzer versions with a
flow-type reference side. Couplings are present with a diameter of 6
mm or 1/4” (rack mount analyzers) or screwed cable glands for a pipe
diameter of 6 mm or 1/4” (wall mount analyzers). Select a material
which is suitable for the reference gas for the inlet and outlet piping.

ULTRAMAT 6E/F For certain measuring tasks, the ULTRAMAT 6E/F is supplied with
a flow-type reference side. Depending on the version, the
reference side can either have a normal flow or a reduced flow. A
flow of approx. 0.5 I/min is recommended for a reference side with
normal flow. Possible values are between 0.1 I/min and 1.5 I/min.
With the reduced flow (approx. 8 ml/min), the reference gas line is
connected to the reference cell via a pressure switch with a
prepressure of 200 ... 400 kPa and restrictor (see Fig. 2-5).
Analyzers without a flow-type reference cell do not have reference
gas connections; the reference cell is sealed.

Warning

& The reduced flow-type reference side of the ULTRAMAT 6
must never be used with flammable or toxic gases or gas
mixtures, or those containing oxygen.

Warning
ULTRAMAT 6E/F reference side with reduced flow

Ensure that the inlets and outlets of the reference side with the
reduced flow are not interchanged. The excess pressure which
would then build up can falsify the result or damage the analyzer
cell.

Note
ULTRAMAT 6E/F reference side with reduced flow

The gas supply to the reference side with the reduced flow should

ﬂ? have a pressure of 200 ... 400 kPa. In the case of CO» analyzers
and with analyzers exhibiting a high cross-sensitivity to steam, a pipe
must be used as the reference gas line to prevent diffusion-based
measuring errors.

As a result of the low flow, analyzers with a reference side with
reduced flow require approx. 3 - 6 hours following starting-up until
they are fully functional. During this period, they zero point drifts
greatly.
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OXYMAT 6E/F

A metal pipe must be used for the reference gas inlet if N» and
O, are used as reference gases. The pipe must be as short as
possible and have a small cross-section.

If air is used as the reference gas, it should be drawn in via a fine
filter with a pore size of approx. 40 um using an external pump.

It is additionally recommendable in this case to connect a drier
into the suction line to prevent a volume error on the reference
gas side as a result of the air humidity.

When subsequently converting the analyzer to a different
reference gas supply, the couplings and the reference gas
restrictor (low-pressure operation 0.1 bar) must be replaced by
trained servicing personnel.

2.3.3

234

2-18

Purging Gas Connection

Pressure Sensor

The ULTRAMAT 6F and OXYMAT 6F are provided with four purging
gas couplings (10 mm or 3/8” ). The positions of these connections
are shown in Fig. 2-26.

The housing can be purged with inert gas (e.g. N») if necessary (see
Section 2.1 "Safety information” for more details). Depending on the
density of the sample gas, purging of the housing should be carried
out either from bottom to top or from top to bottom to prevent the
accumulation of explosive or toxic gases in the housing.

It is recommendable to always commence purging with the left half of
the housing. The purging gas must be output via an exhaust hose of
appropriate cross-section and disposed of in an
environmentally-friendly manner.

The purging gas overpressure produced in the housing must not
exceed 165 hPa.

If the analyzer is used without a purging gas, the purging gas
connections must be sealed gas-tight to prevent the generation of
condensation within the analyzer as a result of changes in climate.

All ULTRAMAT 6F and OXYMAT 6 analyzers have an internal
pressure sensor to correct the influence of pressure on the measured
value.

In the OXYMAT 6 E/F, this sensor is mounted on the analyzer section
and directly measures the sample gas pressure using the reference
gas inlet. It need not be considered further during the installation. The
bursting pressure of the sensor itself is approx. 0.5 MPa (5 bar).

In the ULTRAMAT 6 E/F, the sensor measures the atmospheric
pressure. The sensor connection is led out of the housing
(ULTRAMAT 6F: see Fig. 2-7; ULTRAMAT 6E: see Fig. 2-5). The
pressure correction therefore only operates correctly if the sample gas
can escape freely. If this is not guaranteed, deactivate the internal
sensor, and connect an external sensor in the sample gas path.
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2.3.5 Gas Path
Channel 1 Channel 2
reference
. gas reference gas
. barometric . R
M e e e |
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Fig. 2-4 Gas path ULTRAMAT 6E with sample gas monitoring (option 2, only hosed
analyzers) and flow-type reference chamber (option 1)
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barometric reference
purging p;eesnsslg? sample gas gas
gas 10 2 1 4 3
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N
[ 1]
\_/

Vi

0,5...1,51/min

Fig. 2-5 Gas path ULTRAMAT 6E with sample gas monitoring (option 2, only hosed
analyzers) and flow-type reference chamber (option 3)

barometric . .
pressure PUrging purging sample gas reference reference
sensor gas gas gas gas
9 5 6 8 2 4 3

—— ]

electronics section | analyzer section

Fig. 2-6 Gas path ULTRAMAT 6F with reference chamber with reduced flow (option)
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barometric

ressure PUrging purging sample gas reference reference
psensor gas gas gas gas
9 5 6 T 8 2

= Rt
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Fig. 2-7 Gas path ULTRAMAT 6F with reference chamber with reduced flow (option)
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Fig. 2-8 Gas path ULTRAMAT 6E/OXYMAT 6E
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Fig. 2-9 Gas path OXYMAT 6E with reference gas connection 100 hPa
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Fig. 2-10 Gas flow OXYMAT 6E with reference gas connection 0.2 ... 0.4 MPa
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Fig. 2-11 Gas path OXYMAT 6F *) with reference gas connection 100 hPa
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Fig. 2-12 Gas path OXYMAT 6F *) with reference gas connection 0.2 ... 0.4 MPa
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2.4 Gas Conditioning

The sample gas must be sufficiently conditioned to prevent
contamination of the wetted parts and the associated errors in
measurement.

The ULTRAMAT 6E/F and OXYMAT 6E/F are usually preceded by
® 3 gas sampling device,

® a sample gas cooler,

e gafilter and

® a gas suction pump.

Depending on the composition of the sample gas, additional
equipment may be necessary such as e.g. a washbottle, additional
filters and a pressure regulator.

Corrosive components or those which interfere with the
measurement should be eliminated by appropriate
series-connected absorption filters.

Insufficient gas conditioning may lead to contamination of the
ULTRAMAT 6E/F analyzer cell and thus to drifting of the measured value and
temperature-dependent errors in measurement.
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2.5 Electric Connection

/N

Warning
The following must be observed during the electric installation:

The respective country-specific standard for the installation of power
systems with rated voltages below 1000 V (in Germany: VDE 0100).

When installing the analyzers in potentially explosive atmospheres of
Zone 2, it is necessary to observe the specifications of VDE 0165,
Part 1 (EN 60079-14), and for atmospheres of Zone 22 (combustible
dusts) the specifications of VDE 0165, Part 2 (EN 50281-1-2) or
equivalent international standards. Special care must be taken with
the cable inlets (PG screwed cable glands) since the function may be
threatened if carried out improperly.

All cables must be fixed when layed.

Torque and permissible cable diameter range for the PG screwed
cable glands:

M20 x 1,5: 3,8+0,2Nm; & 7 ... 12 mm
M20 x 1,5: 5,0 0,2 Nm; & 10 ... 14 mm

Failure to observe these regulations may result in death, personal
injury and/or damage to property.

2.5.1 Power Supply Connection

® The analyzer is supplied with an appliance plug which may only be
connected to the power supply by qualified personnel (see Section
1.5). The power supply cable that fulfills the country-specific
requirements must include a protective earth conductor which is on
housing potential. The cross-section of the conductors must be =1
mmZ. The phase conductor must be connected to the identified
position in the plug.

® The power cable must be layed separately from the signal cables.

® A circuit-breaker must be provided in the immediate vicinity of the
analyzer (see rating plate for loading capacity). It must be readily
accessible in this case.

® Check that the local mains voltage agrees with that specified on
the label on the
analyzer.

OXYMAT 6

=

Note

Gas warning equipment with heater function must be additionally
equipped with a surge arrester. The following types are offered:

- Power supply 230 V: DEHNrail 230 FML; Order No. ASE00259086
- Power supply 120 V: DEHNrail 120 FML; Order No. ASE00259091.
These can be fitted on a DIN rail (top hat rail) in the left half of the
field housing.
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Securing bracket in rack The enclosed securing bracket protects the power supply plug in rack

mount analyzers mount analyzers from being disconnected unintentionally. In
particular, it must be fitted with installations in hazardous areas of
FM/CSA Class I, Div. 2.

securing bracket

power supply plug

screw (2 off)

Fig. 2-13 Securing bracket for power supply plug in rack mount analyzers

2.5.2 Connection of Signal Cables

i”i Warning
The signal cables must only be connected to devices which
guarantee safe isolation from their power supply.

If signals (e.g. analog output 4 ... 20 mA) are to be conducted into a
potentially explosive atmosphere of zone 1, they must be
intrinsically-safe. Supplementary retrofitting of the analyzer with
energy-limiting modules is necessary.

The Ex identification of these modules must be clearly visible on the
housing.

® The signal cables in the rack mount analyzer are connected to the
D-SUB plugs at the rear. In the wall mount analyzer, the signal
cables are connected using the terminal blocks A and B (option).
These are located on the flange plate on the base of the left
internal side of the housing (see also Fig. 6-7).

® RC elements must be connected according to Fig. 2-14 as a measure
to suppress the generation of sparks across the relay contacts (e.qg.
limit relays). Note that the RC element causes a delay concerning the
rate of fall of an inductive component (e.g. solenoid valve).
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The RC element should therefore be dimensioned according to the
following rule-of-thumb:

R[2]~02xR [2] CluF]=I [A]

Additionally make sure that you only use a non-polarized
capacitor C.

When using direct current, it is possible to fit a spark quench
diode instead of the RC element.

The cables to the relay outputs and binary inputs as well as the
analog inputs and outputs must be screened. They must be
connected to the corresponding trapezoidal plug (D-SUB plug)
according to the pin assignment diagrams (Figs. 2-15 and 2-16).
The conductor cross-section should be =0.5 mm?2. Cables of type
JE-LiYCY ... BD are recommended. The cable length of the analog
outputs depends on the load.

Function in analyzer

Plug DSUB

99

©

96l®

|

4] ‘W '
5503

l

Connection side

25F

24 Vo~ max.

— Power supply unit T
|
I

R[Q]~02xR [2]

CluF]=I [A]

o
e
000

.

Fig. 2-14 Example of measure to s

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analy

uppress sparks on a relay contact (rack mount analyzer)

zers 2-27

Instruction Manual - C79000-G5276-C143-08



Installation Guidelines

ULTRAMAT 6F
and OXYMAT 6F

All cables (except the power cable) must be screened.

The screen must be connected to the respective PG
screwed cable glands with a large-area contact and
without gaps. The conductors must be connected to the
corresponding terminals as shown in the pin assignment
diagrams (Figs 2-18 and 2-19). The conductor
cross-section should be =0.5 mm?2. Cables of type
JE-LiYCY ... BD are recommended. The cable length of
the analog outputs depends on the load.

2-28

® The reference ground of the analog inputs is the housing potential.
® The analog outputs are floating, also with respect to one another.

® The interface cable (RS 485) must be screened and connected to
housing potential. The cable screen must be connected with a
large-area contact to the screen of the D-SUB plug. The conductor
cross-section should be =0.5 mm?2. The interface cable must not
be longer than 500 m.

® In the case of dual-channel analyzers with two analyzer sections
connected in parallel, the signal cables of each channel are
independent. Only the power plug is common to both channels.

Note!

If the clock generation of the processor electronics is faulty, it is
possible for the interfaces to assume an undefined status, and for the
analog output to remain stationary at approx. -1 mA or approx.

+24.5 mA.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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253

Pin Assignments of ULTRAMAT 6E and OXYMAT 6E

Plug No.; () plug No. with dual-channel analyzers (see dim. drawings)

Function in device

GN

+5V

(6)

RS 485
interface

3

Pin assignments

& - - GND

2 9 72::Eélevel-N-

eo § - RD/TD-N

| S - - RD/TD-P

—ee § - - R_Ig/eI-P-
= NC
02 i
M‘@*’**GND
M@————GND

- Analog output 2-P

3,
°

- Analog output 2-N

5F

- Analog output 1-P

©@ @

50092

- Analog output 1-N
-NC

-NC

- Analog input 2-P

6
)
D?U:B ‘EI

o
[

2
=)
o
2 £
7) 20 M
£8 w

- - Analog input 2-N
- Analog input 1-P

e
;

- Analog input 1-N
- Binary input 6-P
- Binary input 5-P

Analog inputs / analog outputs

- Binary inputs 5 to 6-N

Mﬂ””GND
M—QGND
O | bt
’ Q| Lo
'.5 ®® f—wB:anwngﬂHto&N
g
=1 ﬁ-@ ni::ReIayG
i — g9,
o -— :_e & - -Relay 5
3 £ @G@,i:
(8) ; ﬁ'@ o - - Relay 4
: 0 ©
g — o0 | Relay3
> : O
S D | Relay2
£ j— ° 2
“ C%GRe'a“
M—@GND

It is possible to connect bus
terminating resistors to pins

7and 9

Analog outputs: Component 2
floating (if present)
(also to one another), }

RL: < 750 @ Component 1

Pressure correction
Pressure correction
Correction of interf. gas 0to 10 V (internal
Correction of interf. gas resistance < 5009))
Floating via opto isolator

"0’=0V (0to4.5V)

"1”=24V (13V1t033V)

Non-floating analog
inputs,
0 to 20 mA or

"17=24V (13V to 33 V)
"0"=0V (0to4.5V)
Floating via opto isolator

The relay is de-energized in
the shown contact position

Contact loading

max. 24 V/1A, AC/DC

All cables to the plugs or terminal
blocks must be shielded!

Fig. 2-15 Pin assignments of ULTRAMAT 6E and OXYMAT 6E
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254

Pin Assignments of Autocal Module ULTRAMAT 6E and OXYMAT 6E

Function in device

M —

(15}
%

5
(10)

Binary inputs / relay outputs (option)

ATATMATATATRT

o

Plug No.; () plug No. with dual-channel analyzers (see dim. drawings)

Pin assignments

————— Binary input 14-P
Binary input 13-P
Binary input 12-P
ffffff Binary input 11-P
Binary input 10-P
ffffff Binary input 9-P
Binary input 8-P
Binary input 7-P
- Binary inputs 7 to 14-N

I -5- - - Relay 14
D=t
F-a- - - Relay 13

””” Relay 12
****** Relay 11

Floating via onto isolator
"0"=0V (0to4.5V)
"17=24V (13V to 33 V)

The relay is de-energized in
the shown contact position

Contact loading
max. 24 V/1A, AC/DC
All cables to the plugs or terminal

blocks must be shielded!

Fig. 2-16 Pin assignments of Autocal module ULTRAMAT 6E and OXYMAT 6E

Other supplementary electronics (AK interface, Profibus, ...) are
described in the supplied documents.
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2.5.5 Example of Autocal Circuit ULTRAMAT 6E and OXYMAT 6E

Plug No.; () plug No. with dual-channel analyzers (see dim. drawings)

Function in device Connection side

Ge6660

&)
[2)

600
|

(10)

Relay 12

CY

©

(Lg@gégég 000

Relay 11

Relay 10

Re

ay 9

Relay 8

ANATNTN N ATATR

Relpy 7
Power Sample gas
® supply unit |—e
M 24 V= max.

The relay contacts are shown here in
the released state (relay coils are de-
energized)

s.0. & de-energized: open

s.g. & de-energized: closed

Sample gas inlet Gas conditioning

units

All cables to the plugs or terminal blocks must be shielded!

Fig. 2-17 Pin assignments and valve diagram ”Autocal’ for ULTRAMAT 6E and OXYMAT 6E
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2.5.6

Pin and Terminal Assignments of ULTRAMAT 6F and OXYMAT 6F

RS 485
Binary inputs / relay outputs interface

ts

inary inpu

B
Analog inputs / analog outputs

@©
e

+
[$)]
<

Function in device

L

Pin assignments

e .

e .

-[- - - -R_level-N-

Mﬂf -~ _GND

1

v
5009

3:

@ ©@

BERBAREESEE
~l 3

- -GND

- -NC

- -NC

- -R_level-P-
- -RD/TD-P
- -RD/TD-N
- -NC

'Plug DSUB 9F.

- ~ Binary input 1-P
- "X ~ " Binary input 2-P
- ~© - - Binary input 3-P
- -© - - Binary input 4-P
" "o ~GND

c
- -€ - - Binary input 5-P
- - - - Binary input 6-P
.0 :

- Analog input 1-N
’’’’ Analog input 1-P
””” Analog input 2-N
-~~~ 7 " Analog input 2-P
””” NC
””” Analog output 1-N
””” Analog output 1-P
””” Analog output 2-N
””” Analog output 2-P
””” GND

It is possible to connect bus
terminating resistors to pins
pins 7 and 9

Contact loading
max. 24 V/1A, AC/DC

The relay is de-energized in
the shown contact position

Binary inputs 1 to 4-N Floating via opto isolator

"0"=0V (0 to 4.5 V)
17 =24V (13 V 10 33 V)

- - Binary inputs 5to 6-N  Floating via opto isolator

"0"=0V (0to4.5V)
"1” =24V (13V t0 33 V)
Correction of interf. gas Non-floating analog
Correction of interf. gas inputs,

Pressure correction 01020 mA or

. 0to 10 V (internal
Pressure correction resistance = 500Q))

Analog outputs: } Component 1

floating Component 2

(if present)
All cables to the plugs or terminal
blocks must be shielded!

Fig. 2-18 Pin and terminal assignments of ULTRAMAT 6F and OXYMAT 6F
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2.5.7 Terminal Assignments of Autocal Module ULTRAMAT 6F and OXYMAT 6F
Function in device Pin assignments
M ——— ffffffff GND
~— ﬂ 77777777 Relay 7 Contact loading
L E 77777777 max. 24 V/1A, AC/DC
. | 6 || E Relay 8
) | ., ,,,,,,,,
5 -
'-g_ \:\ B -------- Relay 9 The relay is de-energized in
m-------- the shown contact position
o
N’ \l\ , ,,,,,,,,
9 12 Relay 10
5 E o -
-8' \l\ ' 77777777
3 EE|- 5 Relay 11
o | Bl - o__ __
T .
o EiE - 2 - Relay12
e =
~ Bl o -
8~ Bl S - Relayi3
3 ! B
£ L B
24 "®  Relay 14
> Bl -
= 26 NC
.ﬂ-J B - ------- Binary inputs 7 to 14-N Floating via auto isolator
EEl - Binary input 7-P "0"=0V (0to4.5V)
129, E Binary input 8-P "1”=24V (13V t0 33 V)
o 30 R Binary input 9-P
B ------- Binary input 10-P
o 324 BRI Binary input 11-P
BEER- - ------ Binary input 12-P
:m'_ ”””” Binary input 13-P
E’ ”””” Binary input 14-P
E - NC
M _" ”””” GND All cables to the plugs or terminal
blocks must be shielded!

Fig. 2-19 Terminal assignments of Autocal module ULTRAMAT 6F and OXYMAT 6F

Other supplementary electronics (AK interface, Profibus, ...) are
described in the supplied documents.
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2.5.8 Example of Autocal Circuit ULTRAMAT 6F and OXYMAT 6F

Function in device Connection side

Relay 7

Relay 8 | J—

ol o al=al

-
Q

Relay 9

[y
[y

Y
N

2l;

Relay 10

— | —
N[5 C

[$

Relay 11

-
[+2]

[y
~

Relay 12

Y
|

1

N
(=]

L Power P —
supply unit
24 V= max.

NTATNTATATATOT,

< L ] o—————
&~ L ]

'y —

Ly —
& L ]

Ly — 0

Sample gas

Terminal block B

The relay contacts are shown here in
the released state (relay coils are de-
energized)

s.0. A de-energized: open
s.g. & de-energized: closed

S | inlet
amp'e gas s Gas conditioning

units

All cables to the plugs or terminal blocks must be shielded!

Fig. 2-20 Terminal assignments and valve diagram ”Autocal” ULTRAMAT 6F and
OXYMAT 6F
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2.6 Dimensional Drawings

2.6.1 ULTRAMAT 6E and OXYMAT 6E

When viewed from the rear, the left side is either an IR channel or an O, channel (with single-channel
analyzers), whereas the second analyzer section (with dual-channel analyzers) is always an IR
channel.

e = e
—r¢ - +
()
-
[
dJ
| [ G | G e
s OO0 - O n
OOooo;Oa d
ULTRAMAT/OXYMAT 6
o |l< 465 -
- 483 a
o 440 o
@ T
© ®
§
@ ®
I ® ® | 1
U U

Fig. 2-21 Installation dimensions (front and plan views, valid for ULTRAMAT 6E and ULTRAMAT/
OXYMAT 6E, see Fig. 2-19 for dimensions for OXYMAT 6E (7MB2021, 7MB2027)
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| e = .
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‘ XYMAT &
A
-2
- 465 _
483
- 440 -
PRSI |
| i
| |
Junooo L]
Jnnnannong Lt i
™ (sp]
| |
| |
—] O
Fig. 2-22 Installation dimensions (front and plan views), OXYMAT 6E
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4
12
= = = i —) = =
0 0
= 0
o
o >— —p— —o— S
3 /]
il / )
@ ) o
0
o)
M4 J
0 [ToRNTo) 0 o °©
< — [To] N~
(o} 0 o To] Al
(sp} @ o™ —
b
S LR 8=
0 o O o
O o o @ O
o
| | |
- - 9 — - 9 ©
e o o -
9 f e o ° o syl
3 o o
olo
h—
M4 J
° ] 5 2
— Al
1 Sample gas inlet Gas connection:  Coupling diam.
2 Sample gas outlet 6 mm or 1/4
Connections 6 to 10 not used
4 Reference gas inlet
Fig. 2-23 Dimensional drawing for 7MB2021 and 7MB2027 (OXYMAT 6E)
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3
o
M4
B E———
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SRS R 1)
o < o o
o < o ol o
%) S ® 0
o o - -
— — —
:F
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o
~

57,0
157,0
257,0

1 Sample gas inlet, channel 1
2 Sample gas outlet, channel 1
3 Reference gas outlet, channel 1 *)
4 Reference gas inlet, channel 1 . . .
. Gas connection: ~ Coupling diam.
5 Sample gas inlet, channel 2 6 mm or 1/4”
6 Sample gas outlet, channel 2
7 Reference gas outlet, channel 2
8 Reference gas inlet, channel 2

*) Occupied if channel 1 is fitted with IR channel.

Fig. 2-24 Dimensional drawing for 7MB2023, 7MB2024, 7MB2121, 7MB2123, 7MB2124, 7MB2028,
7MB2026, 7MB2127, 7MB2128, 7MB2126
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2.6.2 ULTRAMAT 6F and OXYMAT 6F

Rating plate
-outside-
438,0 311,0\
- 328,0 -~ ol . 265 20,0
| eld
? =1L
(1] 0|0 (] T
r—"
[
[/ |
_J
= oxnur |
Q :
8 Rating plate;
0 on inside of left
a ol o housing wall
O | G R O I 8
(] | NS
0O0ocOoc O
0 ojo | )
ﬁ‘ [ == i ‘
el
14,0
——
External equipotential
terminal
(M5 terminal clip)
Fig. 2-25 Installation dimensions (front and side views,

ULTRAMAT 6F and OXYMAT 6F; 7MB2011, 7MB2017, 7MB2111, 7MB2117,
7MB2112, 7MB2118)
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Coupling No.: OXYMAT 6F ULTRAMAT 6F
1 Not used Sample gas inlet screwed cable gland
2 Sample gas inlet Sample gas outlet for pipe diam.
3 Ref. gas inlet Ref. gas inlet 6 mm or 1/4”
4 Sample gas outlet Ref. gas outlet
5-8 Purging gas inlets/outlets* Purging gas inlets/outlets* Coupling 10 mm or 3/8” diam.
9 - Pressure sensor connection Coupling 1/4” diam.

* Depending on the sample gas density, purging of the
housing should be either upwards, i.e. purging gas inlets
5 and 7, or downwards, i.e. purging gas inlets 6 and 8,
so0 as to prevent the accumulation of explosive or toxic gases.

PG16 signal PG13.5
cables e.g. RS485/Profibus-PA-Ex
o o o o o
o | N ) < ¥ ©
o ~— < [o0) o -
o Al ~— ~— ~— o <
PR | — R
/ \ / 271,0
O||l® 0| @ Cg 2530
® @ d /'\\Q ’
4 237,0
O o) o) [e] o] O O ? ’
©® . @ ‘ 201,0
o PG_13.5 o
mains cable
[0 (o] o] o
@ @
o o & 127,0
® ©
O ® O ® O ® O @ 65,0
® — 58,0
@ ° |
l
I 0

Permissible cable diameters:
for PG 16: 10 to 14 mm
for PG 13,5: 6 to 12 mm

Fig. 2-26 Installation dimensions (view from below, ULTRAMAT/OXYMAT 6F;
7MB2011, 7MB2017, 7MB2111, 7MB2117, 7MB2112, 7MB2118)
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3.1 Application, Design, Characteristics of ULTRAMAT 6E/F and OXYMAT 6E/F ............ 3-2
3.2 Display and Control Panel . . ... . e 3-4
3.3 Communications Interface ... ... ... 3-5
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3.9 Technical Data of OXYMAT 6F . ... ... ..o e 3-11
3.10 Reference Gases, Zero Error for OXYMAT 6E/F . ......... ... ... 3-12
3.1 Materials in the Sample Gas Path ........ ... ... 3-13
Note!
ﬂ? All text positions within a section which require special treatment either of

the ULTRAMAT 6E/F or the OXYMAT 6E/F are identified by the respective
analyzer name.

Complete paragraphs on an analyzer have the associated name in the title
line.
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Technical Description

3.1

The ULTRAMAT 6 gas analyzer operates according to the

NDIR two-beam alternating light principle and measures

gases highly selectively whose absorption bands lie in the
infrared wavelength range from 2 to 9 um such as e.g. CO,

COy, NO, SOy, NH3, H,0O, CH4 and other hydrocarbons.
The OXYMAT 6 gas analyzer operates according to the

paramagnetic alternating pressure principle and is used to

measure oxygen in gases.

The combined ULTRAMAT/OXYMAT 6E analyzer includes

one ULTRAMAT channel and one OXYMAT channel in a
single housing.

Application examples
B Measurements for boiler control in combustion plants
B Measurements in safety-relevant areas

B Measurements as reference variable for statutory
emission measurements

Measurements in the automotive industry (test bay
systems)

Warning equipment
Emission measurements in combustion plants

Process gas concentrations in chemical plants

Trace measurements with pure gas processes for
quality monitoring

Inertization monitoring; only permissible with
suitability-tested analyzer (gas warning equipment)

Special characteristics

B Four freely-programmable measuring ranges per

component, also with suppressed zero, all measuring

ranges linear

B One electrically isolated signal output 0/2/4 to 20 mA
per component

B Two analog inputs programmable e.g. for correction of

cross-interferences, external pressure sensor

B Six binary inputs freely-configurable e.g. for range
switching

B Six relay outputs freely-configurable e.g. for failure,
maintenance request, limit alarm, external solenoid
valves

B Optionally with eight additional binary inputs and eight

additional relay outputs for automatic calibration with
up to four calibration gases

B Autoranging, remote switching or manual range
selection possible

Application, Design, Characteristics of ULTRAMAT 6E/F and OXYMAT 6E/F

Storage of measured values possible during calibration

Time constants selectable within a wide range
(static/dynamic noise suppression); i.e. the response
time of each component can be adapted to the
respective application

Menu-based operation
Fast response time
Low long-term drift

Two-stage access code to prevent unintentional and
unauthorized inputs

Internal pressure sensor for correction of variations in
atmospheric pressure in the range 600 ... 1200 hPa
absolute (with IR channel) or correction of variations in
the process gas pressure in the range 500 ... 2000 hPa
absolute (with O» channel)

External pressure sensor can be connected for
correction of variations in the process gas pressure in
the range 600 ... 1500 hPa absolute (with IR channel)
or 500 ... 3000 hPa absolute (with O, channel)

Automatic range calibration can be parameterized
Operation based on NAMUR recommendations

One RS 485 serial interface per channel

- to connect several series 6 gas analyzers
- to construct local networks/systems

- for remote control/maintenance via PC

Siprom GA as service and maintenance tool
Profibus DP and PA, also PA EEx i

Customer-specific analyzer options such as:
- Customer acceptance

- TAG labels

- Drift recording

- Cleaned for Oy service

- FFKM (e. g. Kalrez) gaskets

Monitoring of sample and/or reference gas (option)

Different smallest spans (down to 0.5% with O, chan-
nel)

Analyzer section with flow-type compensation circuit to
reduce the vibration dependency (O6 only). A flow can
be passed through the compensation branch in the
case of highly different densities of the sample and
reference gases (with O, channel)

Differential ranges with flow-type reference cell (with IR
channel)

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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Display and control panel

B Large LCD panel for simultaneous display of:
- Measured value (digital and analog displays)
- Status line
- Measuring ranges

B Contrast of LCD panel adjustable using menu
B Permanent LED backlighting

B Five-digit measured-value display (decimal point
counts as digit)

B Membrane keyboard/front panel easy to clean

B Menu-based operation for configuration, test functions,

calibration
B User help in plain text

B Graphic display of concentration trend; programmable
time intervals

B Operating software in two languages:
German/English, English/Spanish, French/English,
Spanish/English, Italian/English

Interfaces per channel

B RS 485 present in basic unit (connection possible at
rear or also behind the front panel)

Options:

B AK interface for the automotive industry with extended
functions

B Incorporation into network via RS 485 interface (see
Section 3.3)

B Autocal function with 8 additional binary inputs and 8
relay outputs, also with PROFIBUS PA or DP

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
Instruction Manual - C79000-G5276-C143-08

Design of housing/analyzer section
ULTRAMAT 6E and OXYMAT 6E

HW 19" unit with 4 HU, for installation in hinged bays

B 19" unit with 4 HU, for installation in cabinets, with or
without telescopic rails

B Front panel can be swung down for servicing
(laptop connection)

B Internal gas paths: FKM (e. g. Viton) tubing or titanium
or 1.4571 stainless steel piping

Gas connections: pipe diameter 6 mm or 1/,
Flowmeter for sample gas on front panel (option)

Sample chamber (OXYMAT channel) - with or without
flow-type compensation branch - made of stainless
steel or tantalum for highly corrosive sample gases
(such as HCI, Cly, SO», SOg, etc.)

B Material of analyzer chambers in ULTRAMAT 6E/F:
In the standard version, the analyzer chamber consists
of an aluminium body which is equipped with a thin
lining of aluminium or tantalum. With very short cham-
bers (large measuring ranges), this lining is omitted.
For further details and special versions, see Section
3.11.

Design of housing/analyzer section
ULTRAMAT 6F and OXYMAT 6F

B Housing for field mounting with gas-tight separation of
electronic modules from wetted parts

B Each half of the housing can be purged separately

B Simple replacement of analyzer since electric connec-
tions are easy to remove

W Parts wetted by the sample gas can be heated up to
130 °C (OXYMAT 6F) or 65 °C (ULTRAMAT 6F) (option)

B Gas path: stainless steel 1.4571 or Ti; if the pipe sok-
kets are made of Ti, gases containing HCI or Cl> must
have a moisture content of at least 0.5% H»O on the
one hand, and condensation must be avoided on the
other; stainless steel is only suitable for dry corrosive
gases!

B Gas path (ULTRAMAT 6F): FKM (e. g. Viton) tubing or
titanium or 1.4571 stainless steel piping

Bl Gas connections: pipe gland for pipe diameter 6 mm
or /4
B Purging gas connections: pipe diameter 10 mm or 3/8”

B Sample chamber (OXYMAT channel) - with or without
flow-type compensation branch - made of stainless
steel 1.4571 or tantalum for highly corrosive sample
gases (such as HCI, Cly, SO», SOg, etc.)

B Material of analyzer chambers in ULTRAMAT 6E/F:
In the standard version, the analyzer chamber consists
of an aluminium body which is equipped with a thin
lining of aluminium or tantalum. With very short cham-
bers (large measuring ranges), this lining is omitted.
For further details and special versions, see Section
3.11.
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3.2 Display and Control Panel

LED backlit display
and membrane
keyboard with
noticeable click

Display of concentration
as numbers and
bargraph for channel 1

Display of
monitored
limits

Display of concentration

(OXYMAT channel)

Display of
startefscale and
fullscale values

Number block

to enter values

CLEAR key

to delete an input

\SIEMENS

/

as numbers and bargraph ———

Status line for ULTRAMAT
channel for display of

analyzer status
(parameterizable)

UL TRAMAT / OXYMAT 6

Dimensions freely
selectable when ordering
(ppm, vpm, %, mg/m3;
with Os channel: only %)

ENTER key to accept

input values

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

Easy operation
with menu control
using five softkeys

Display of current
measuring ranges

Status line for
channel 2 for display
of analyzer status
(parameterizable)

ESC key
to abort inputs

INFO key
for help in plain text

MEAS key
to return to

measurement mode

Fig. 3-1

3-4

Membrane keyboard and graphic display
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Technical Description

3.3 Communications Interface
—_— T T T T T -7 -7 _—\\\
/ Container A \
| x
1 Sample gas
| Remote control EERUE, O \
\ =" |
| s e | !
' SIPROM GA Laptop) (/=== }
L
\ Service control . Local I
t ULTRAMAT 6E /
T _cgn er -— \ (dualehannel) control
N /
~ N _— B - /
RS485/ELAN
o o [} [} 0 0 [ ] 0 [ ]
— R P \
;7 Sample gas \\ o
pressure, Oy - e N
/ | Ao \
/' \_ 0, sample gas CO, SO,
pressure NO, Oo

——

1
/ \ ULTRAMAT/OXYMAT 6E
\

\

ULTRAMAT 23 1

~_ Container C -
B ELAN®: Economical Local Area Network B Remote communication via modem
B Networking of ULTRAMAT 6, OXYMAT 6, B Up to 12 channel addresses (interfaces) for
CALOMAT 6 and ULTRAMAT 23 analyzers measured values (concentration, sample gas
pressure etc.)
B Central service control by coupling to a host W SIPROMGA
computer W Profibus
B Measured data available in ASCII format for W Technology: RS 485 /9600 baud / data refresh
further processing 0.5 s/ distance up to 500 m
m(1).... = channel addresses
Bl Remote operation and downloading of data via @ @
PC @ and @ = control addresses for PC etc.
Fig. 3-2  Various analyzers networked via RS 485

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
Instruction Manual - C79000-G5276-C143-08
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Technical Description

3.4 Mode of Operation of ULTRAMAT Channel

The ULTRAMAT channel operates according to the
infrared two-beam alternating light principle with double-
layer detector and optical coupler.

The measuring principle is based on the molecule-specific
absorption 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 chan-
nel by the following measures:

B Gas-filled filter cell (beam divider)
B Double-layer detector with optical coupler
B Optical filters if necessary.

Fig. 3-3 shows the measuring principle. An IR source (5)
which is heated to approx. 700 °C and which can be
shifted to balance the system is divided by the beam
divider (7) 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 (11)
filled with N» (a non-infrared-active gas) and reaches the
right-hand side of the detector (12) practically unatte-
nuated. The sample beam passes through the sample cell
(10) through which the sample gas flows and reaches the
left-hand side of the detector (13) attenuated to a lesser or
greater extent depending on the concentration of the
sample gas. The detector is filled with a defined con-
centration 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 (15). This
coupling means that the spectral sensitivity has a very
narrow band.

The optical coupler (14) lengthens the lower detector
chamber layer optically. The infrared absorption in the
second detector layer is varied by changing the slider
position (16). It is thus possible to individually minimize the
influence of interfering components.

A chopper (8) rotates between the beam divider and the
sample cell and interrupts the two beams alternately and
periodically. If absorption takes place in the sample cell, a
pulsating current is generating which is converted by the
microflow sensor (15) into an electric signal.

The microflow sensor consists of two nickel grids heated to
approx. 120 °C which, together with two further resistors,
form a Wheatstone bridge. The pulsating flow together with
the very close arrangement of the Ni grids leads to a
change in resistance. This leads to an offset in the bridge
which is dependent on the concentration of the sample
gas.

[

")

1. Sample gas inlet 10 Sample chamber

2. Sample gas outlet 11 Reference chamber
5 IR source, adjustable 12 Detector, right

6 Optical filter 13 Detector, left

7 Beam divider (gas filter) 14 Optical coupler

8 Chopper 15 Microflow sensor

9 Eddy current drive 16 Slider, adjustable
Fig. 3-3  Mode of operation

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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Technical Description

3.5 Mode of Operation of OXYMAT Channel

In contrast to almost all other gases, oxygen is paramag-
netic. This property is used as the measuring principle by
the OXYMAT channel.

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 concentrations meet in a magnetic field, a pres-
sure difference is produced between them.

For the OXYMAT channel, one of the gases (17, Fig. 3-4) is a
reference gas (No, O» or air), the other is the sample gas (21,
Fig. 3-4). The reference gas is introduced into the sample
chamber (22) through two channels (19). One of these
reference gas streams meets the sample gas within the area
of a magnetic field (23). Because the two channels are
connected, the pressure, which is proportional to the oxygen
concentration, causes a flow. This flow is converted into an
electric signal by a microflow sensor (20).

The microflow sensor consists of two nickel grids heated to
approx. 120 °C which form a Wheatstone bridge together
with two supplementary resistors. The pulsating flow
results in a change in the resistance of the Ni grids. This
results in a bridge offset which depends on the oxygen
concentration in 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 flow sensor is not exposed to the
direct influence of the sample gas.

By using a magnetic field with alternating strength (24), the
effect of the background flow in the microflow sensor is not
detected, and the measurement is thus independent of the
instrument orientation.

The sample chamber is directly in the sample path and has a
small volume. There is therefore a very short response time
for the OXYMAT channel.

Vibrations frequently occur at the place of measurement

nd may falsify the measured signal (noise). A further N BRI 2 (e
and may falsify the measured signal (noise) urthe 18 Restrictors

m|crofllow sensor (26) throggh vx{h|ch no gas passes acts 19 Reference gas channels
as a vibration sensor. Its signal is connected to the mea- 20 Microflow sensor for measurement
sured signal as compensation. 21 Sample gas inlet
22 Sample chamber
23 Paramagnetic effect
If the density of the sample gas deviates by more than 24 Electromagnet with alternating field strength
50 % from that of the reference gas, the compensation 25 Sample gas and reference gas outlet

microflow sensor (26) is flushed with reference gas just like |26 Microflow sensor in compensation system (without flow)
the measuring sensor (20).

Fig. 3-4 Mode of operation

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers 3.7
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Technical Description

3.6

General
Measuring ranges

Smallest possible
measuring range

Largest possible
measuring range

Characteristic

Electromagnetic
compatibility

Electrical safety

Degree of protection
Position of use
Dimensions

Weight

Power supply

Power connection
(see rating plate)

Power consumption

Fuse ratings

Gas inlet conditions
Sample gas pressure

Sample gas flow

Sample gas
temperature

Sample gas humidity

Time response
Warm-up time

Response time
(Tgo time)

Damping

(electric time
constant)

Dead time (purging
time of gas path in
analyzer at 1 I/min)

Time for internal
signal processing

4, switchable internally and externally;
autoranging is also possible
Dependent on application, e.g.

CO: 0to 10 vpm

CO»: 0to 5 vpm

Dependent on application

Linearized

Conforms to standard requirements of
NAMUR NE21 (08/98); EN 61326/A2

According to EN 61010-1
Category of overload Il

IP 20 to EN 60529
Front panel vertical
See Figs. 2-21 and 2-24

Approx. 15 kg/33 Ibs. (with one IR
channel); approx. 21 kg/46 Ibs. (with two
IR channels)

AC 100 to 120 V (rated range:
90 to 132 V), 48 to 63 Hz or
AC 200 to 240 V (rated range:
180 to 264 V), 48 to 63 Hz

Single-channel analyzer: approx. 35 VA
Dual-channel analyzer: approx. 70 VA

1 channel device (7MB2121, 7MB2127,
7MB2124, 7MB2126)

100...120V: 1T/250

200...240V: 0,63T/250

2 channel device (dual channel device
ULTRAMAT 6) (7MB2123, 7MB2128),
7MB2124, 7MB2126)

100...120V: 1,6 T/250
200...240V: 1T/250

600 to 1500 hPa (8.7 to 21.7 psi) abs.
with external pressure sensor

700 to 1300 hPa (10 to 19 psi) absolute
with internal pressure sensor

1810 90 I/h (0.3 to 1.5 I/min)
01050 °C

< 90% RH 9 or depending on
application

At room temperature: < 30 min 2)

Dependent on length of analyzer cell,
sample gas line and parameterizable
damping

0to 100 s parameterizable

Approx. 0.5t05 s
depending on version

<1s

Technical Data ) of ULTRAMAT 6E and Dual-channel Analyzer ULTRAMAT 6

Pressure correction range

Pressure sensor
internal

external
Measuring response 2)

Output signal
variation ©)

Zero drift

Span drift
Repeatability

Linearity deviation
Influencing variables 3)
Ambient temperature
Sample gas pressure

Sample gas flow
Power supply

Ambient conditions

600 to 1200 hPa /8.4 to 17 psi absolute

600 to 1500 hPa/ 12.6 to 21 psi absolute

< £ 1 % of smallest possible measuring
range according to rating plate with
analyzer-specific damping constant
(this corresponds to + 0.33 % at 20)

< = 1% of measuring range/week

< = 1% of measuring range/week
< 1% of respective measuring range
< 0.5% of full-scale value

< 1% of measuring range/10 K

With pressure compensation switched
on: < 0.15% of setpoint / 1% change in
pressure

Negligible

< 0.1% of output signal span at rated
voltage + 10%

Application-dependent influencing of
measurement possible if ambient air
contains measured component or
cross-sensitive gases

Electric inputs and outputs

Analog output

Relays outputs

Analog inputs

Binary inputs

Serial interface
Options

Climatic conditions

Permissible ambient
temperature

Permissible humidity

0/2/4to20mA, floating
max. load < 750 Q

6 with changeover contacts,
freely-parameterizable e.g. for range
identification;

loading capacity: AC/DC 24 V/1 A
floating, non sparking

2, designed for 0/2/4 to 20 mA for
external pressure sensor and cor-
rection of influence of residual gas
(correction of cross-interference)

6, designed for 24 V, floating,
freely-parameterizable e.g. for range
selection

RS 485

Autocal functions with 8 additional
binary inputs and 8 additional relay
outputs, also with PROFIBUS PA or
PROFIBUS DP

-30 to +70 °C during storage and
transport
+5 to +45 °C during operation

< 90% RH 9 as annual average
during storage and transport 4)

1) Based on DIN EN 61207/IEC 1207
2) Maximum accuracy achieved after 2 hours
3) Referred to 1 bar sample gas pressure, 0.5 [/min sample gas flow and 25 °C

ambient temperature

Dew point must not be fallen below

RH: relative humidity

4)

5)

6) All signal cables must be of screened design!

7) The specified errors refer to the measured values with a stable temperature of the
detector chamber. With short-term, strong variations in the ambient temperature,
and thus in the chamber temperature, the range may be exceeded.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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Technical Description

3.7 Technical Data!) of OXYMAT 6E and OXYMAT 6 Channel in the Dual-channel

Analyzer ULTRAMAT 6*/OXYMAT 6

General

Measuring ranges

Smallest possible span 3
With gas warning
equipment

Largest possible span

Measuring ranges with
suppressed zero

Electromagnetic
compatibility

Degree of protection

Electrical safety

Position of use

Dimensions

Weight

Power supply

Power connection
(see rating plate)

Power consumption
Single-channel analyzer
Dual-channel analyzer
(ULTRAMAT/OXYMAT 6)

Fuse ratings
1 channel device
(7MB2021, 7MB2027)

2 channel device (dual channel

device ULTRAMAT6/

OXYMAT 6) (7MB2023,

7MB2028, 7MB2024, 7MB2026

Gas inlet conditions

Sample gas pressure
analyzers with hose

with built-in pressure
switch:
analyzers with piping

Gas warning
equipment

Sample gas flow
Sample gas temperature
Sample gas humidity
Time response
Warm-up time

Response time with
flow1 I/min and

signal damping 0 s
Damping

(electric time constant)
Dead time (purging time
of gas path in analyzer
at 1 1/min)

Time for internal signal
processing

Pressure correction range

Pressure sensor
internal
external

4, switchable internally and externally;
autoranging is also possible

0.5 vol. %, 2 vol. % or 5 vol. % O
2 vol. % or 5 vol. % Oo

100 vol. % Oo (with pressure above 2
bar: 25 vol. % Oy)

Any zero point is possible between 0
and 100 vol. % as long as a suitable
reference gas is used (see also
Table 3.1)

Conforms to standard requirements of
NAMUR NE21 (08/98), EN 50270 7,
EN 61326/A2

IP 20 to EN 60529

According to EN 61010-1
Category of overload Il

Front panel vertical
See Figs. 2-21 and 2-24
Approx. 13 kg/29 Ibs. (only Oz

channel); approx. 19 kg/42 Ibs. (O2
and IR channels)

AC 100 to 120 V (rated range:
90to 132 V), 48 to 63 Hz or
AC 200 to 240 V (rated range:
180 to 264 V), 48 to 63 Hz

approx. 35 VA
approx. 70 VA

100...120V: 1T/250
200...240V: 0,63T/250
100...120V: 1,6T/250
120...240V: 1T/250

500 to 1500 hPa /

7.2 t0 21.7 psi absolute
700 to 1300 hPa/

10 to 18.8 psi absolute
500 to 3000 hPa /

7.2'10 43.5 psi absolute
800 to 1100 hPa/

11.6 to 15.9 psi absolute

1810 60 I/h (0.3 to 1 I/min)
0to 50 °C
<90% RH 9

< 30 min 2) at room temperature
Min. 1.5 to 3.5 s depending on version
0 to 100 s parameterizable

Approx. 0.5 to 2.5 s depending
on version

<1s

500 to 2000 hPa/7.2 to 29 psi absolute
500 to 3000 hPa/7.2 to 43.5 psi abs.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
Instruction Manual - C79000-G5276-C143-08

Measuring response 3
Output signal variation®)

Zero drift

Measured-value drift
Repeatability
Calibration error

Linearity deviation
Influencing variables 3
Ambient temperature

Sample gas pressure

Residual gases

Sample gas flow

Power supply

Electric inputs and outputs
Analog output

Relay outputs

Analog inputs

Binary inputs

Serial interface

Options

Climatic conditions

Permissible ambient
temperature

Permissible ambient pres-
sure

Permissible humidity

*

W=

< £ 0.75 % of smallest possible measuring
range according to rating plate with
electronic damping constant of 1 s (this
corresponds to + 0.25 % at 20)

< 0.5% / month of smallest possible span
acc. to rating plate

< 0.5% / month of respective span
< 1% of respective span

Dependent on accuracy of calibration
gases /)

< 0.1% of respective span

< 1% /10K, referred to the smallest
possible span according to rating plate;
with span 0.5 %: twice the error (1 %/10 K)

With pressure compensation switched off:
2% of span with 1% change in pressure;
with pressure compensation switched on: <
0.2% of span with 1% change in pressure

Deviation in zero point corresponding to
paramagnetic/diamagnetic deviation of
residual gas (s. Table 3.2)

< 1% of smallest possible span according
to rating plate with a change in flow of 0.1
I/min within the permissible flow range

< 0.1% of output signal span with rated
voltage +=10%

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

6, with changeover contacts,
freely-parameterizable e.g. for range
identification;

loading capacity:

AC/DC 24 V /1 A floating

2, designed for 0 /2 /4 to 20 mA, for
external pressure sensor and correction of
influence of residual gas (correction of
cross-interference)

6, designed for 24V, floating,
freely-selectable e.g. for range switching

RS 485

Autocal functions with 8 additional binary
inputs and 8 additional relay outputs, also
with PROFIBUS PA or PROFIBUS DP

-30 to +70 °C during storage and transport
+5 to +45 °C during operation

800 to 1200 hPa/11.6 to 17.4 psi /)

< 90% RH 9 as annual average
for storage and transport 4

) ULTRAMAT channel: see Technical data in Section 3.6

) Based on DIN EN 61207/IEC 1207

) Maximum accuracy achieved after 2 hours

) Referred to 1 bar sample gas pressure, 0.5 [/min sample gas flow

and 25 °C ambient temperature
Dew point must not be fallen below

All signal cables must be of shielded design!
Accuracy of calibration and reference gases must be appropriate to

4)
2; RH: relative humidity
7

the application.



Technical Description

3.8

General
Measuring ranges

Smallest possible
measuring range

Largest possible
measuring range

Characteristic

Electromagnetic
compatibility

Degree of protection

Electrical safety
heated version
normal version

Position of use
Dimensions
Weight

Power supply

Power connection
(see rating plate)

Power consumption
(analyzer)

Fuse ratings
(analyzer without
heater)

Fuse ratings
(analyzer with heater)

Gas inlet conditions
Sample gas pressure
Purging gas pressure
Sample gas flow

Sample gas
temperature

Sample gas humidity

Time response
Warm-up time

Response time
(Tgo time)

Damping
(electric time
constant)

Dead time (purging
time of gas path in
analyzer at 1 I/min)

Time for internal
signal processing

Technical Data 1) of ULTRAMAT 6F

4, switchable internally and externally;
autoranging is also possible

Dependent on application, e.g.
CO: 0to10vpm
CO»: 0to 5 vpm

Dependent on application

Linearized

Conforms to standard requirements of
NAMUR NE21 (08/98), EN 61326/A2

IP 65 to EN 60529

According to EN 61010-1
category of overload I
category of overload IlI

Front panel vertical
See Figs. 2-25 and 2-26
Approx. 32 kg /71 Ibs.

AC 100 to 120 V (rated range:
90 to 132 V), 48 to 63 Hz or
AC 200 to 240 V (rated range:
180 to 264 V), 48 to 63Hz

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

100 ... 120V F3 1T/250
F4 1T/250
200 ... 240V F3 0.63T/250
F4 0.63T/250
100 ... 120V F1 1T/250
F2 4T/250
F3 4T/250
F4 4T/250
200 ... 240V F1 0.63T/250
F2 2.5T/250
F3 2.5T/250
F4 2.5T/250

600 to 1500 hPa/8.7 to 21.7 psi abs.
< 165 hPa/2.4 psi above amb. pressure
1810 90 I/h (0.3 to 1.5 I/min)

0to 50 °C;
with heated version: 0 to 80 °C

< 90% RH 9 or depending on
application

At room temperature: < 30 min 2)
Heated version: approx. 90 min

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

0 to 100 s parameterizable

Approx. 0.5t05 s
depending on version

<1s

Pressure correction range

Pressure sensor
internal
external

Measuring response 2)

Output signal
variation ©)

Zero drift
Span drift
Repeatability

Linearity deviation

Influencing variables 3)

Ambient temperature

Sample gas pressure

Sample gas flow
Power supply

Ambient conditions

600 to 1200 hPa/8.7 to 17.4 psi abs.
600 to 1500 hPa/8.7 to 21.7 psi abs.

< £ 1 % of smallest possible measuring
range according to rating plate with
analyzer-specific damping constant (this
corresponds to + 0.33 % at 20)

< = 1% of measuring range/week

< = 1% of measuring range/week
Between 0.1% and 1% of respective
meas. range depending on model

< 0.5% of full-scale value

< 1% of measuring range/10 K 7)
(non-heated version)

With pressure compensation switched
on: < 0.15% of setpoint with 1% change
in pressure

Negligible

< 0.1% of output signal span at rated
voltage + 10%

Application-dependent influencing of
measurement possible if ambient air
contains measured component or
cross-sensitive gases

Electric inputs and outputs

Analog output

Relay outputs

Analog inputs

Binary inputs

Serial interface
Options

Climatic conditions

Permissible ambient
temperature

Permissible humidity

0/2/4to20 mA, floating
max. load < 750 Q

6 with changeover contacts,
freely-parameterizable e.g. for range
identification; loading capacity: AC/DC
24 V/1 A floating, non sparking

2, designed for 0/2/4 to 20 mA for
external pressure sensor and cor-
rection of influence of residual gas
(correction of cross-interference)

6, designed for 24V, floating,
freely-parameterizable e.g. for range
selection

RS 485

Autocal functions with 8 additional
binary inputs and 8 additional binary
outputs, also with PROFIBUS PA or
PROFIBUS DP

-30 to +70 °C during storage and
transport
+5 to +45 °C during operation

< 90% RH 9 as annual average
during storage and transport 4)

1) Based on DIN EN 61207/IEC 1207
2) Maximum accuracy achieved after 2 hours
3) Referred to 1 bar sample gas pressure, 0.5 [/min sample gas flow and 25 °C

ambient temperature

Dew point must not be fallen below

RH: relative humidity

4)

5)

6) All signal cables must be of screened design!

7) The specified errors refer to the measured values with a stable temperature of the
detector chamber. With short-term, strong variations in the ambient temperature,
and thus in the chamber temperature, the range may be exceeded.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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Technical Description

3.9

General

Measuring ranges

Smallest possible span 3

With gas warning equipment

Largest possible span

Measuring ranges with
suppressed zero

Electromagnetic
compatibility

Degree of protection

Electrical safety
heated version
normal version

Position of use

Dimensions
Weight

Power supply

Power connection
(see rating plate)

Power consumption

Fuse ratings
(analyzer without heater)

Fuse ratings
(analyzer with heater)

Gas inlet conditions
Sample gas pressure

Purging gas pressure
Permanent
Short-term

Sample gas flow
Sample gas temperature

Sample gas humidity
Reference gas

Time response

Warm-up time
Response time (Tgg time)

Damping with
flow 1 I/min and
signal damping 0 s

Technical Data 1) of OXYMAT 6F

4, switchable internally and externally;
autoranging is also possible

0.5 vol. % %), 2 vol. % or 5 vol. % O,
2vol. % or 5 vol. % Oz

100 vol. % O, (with a pressure above
2000 hPa/29 psi: 25 vol. % Oy)

Any zero point is possible between 0
and 100 vol. % as long as a suitable
calibration gas is used (s. also Table 3.1)

Conforms to standard requirements of
NAMUR NE21 (08/98), EN 50270 ),
EN 61326/A2

IP 65 to EN 60529
According to EN 61010-1

category of overload Il
category of overload IlI

Front panel vertical

See Figs. 2-25 and 2-26
Approx. 28 kg / 62 Ibs.

AC 100 to 120 V (rated range
90 VO) to 132 V), 48 to 63 Hz or
AC 200 to 240 V (rated range
180 V ©) to 264 V), 48 to 63 Hz

Approx. 35 VA; approx. 330 VA for
heated version:

100 ... 120V F3 1T/250

F4 1T/250
200 ... 240V F3 0,63T/250
F4 0,63T/250
100 ... 120V F1 1T/250
F2 47/250
F3 47/250
F4 4T7/250
200 ... 240V F1 0,63T/250

F2 2,6T/250
F3 2,6T/250
F4 2,6T/250

500 to 3000 hPa/7.2 to 43.5 psi abs.
800 to 1100 hPa/11.6 to 16 psi abs. 8

<165 hPa/2.4 psi above amb. pressure
Max. 250 hPa/3.6 psi above ambient
pressure

1810 60 I/h (0.3 to 1 I/min)

0 to 50 °C (without heater),
or up to 15 °C above temperature of
analyzer section (heated)

< 90% rel. humidity
See Section 3.10

< 30 min 2) at room temperature
<15s
0 to 100 s parameterizable

Measuring response 3
Output signal variation 9

Zero drift

Measured-value drift
Repeatability
Calibration error

Linearity deviation

Influencing variables 3
Ambient temperature

Sample gas pressure

Residual gases

Sample gas flow

Power supply

Electric inputs and outputs

Analog output

Relay outputs

Analog inputs

Binary inputs

Serial interface

Options

Climatic conditions

Permissible ambient
temperature

Permissible ambient pressure

Permissible humidity

< £ 0.75 % of smallest possible mea-
suring range according to rating plate
with electronic damping constant of 1 s
(this corresponds to + 0.25 % at 20)

< 0.5% / month of smallest possible
span according to rating plate

< 0.5% / month of respective span
< 1% of respective span

Dependent on accuracy of calibration
gases

< 1% of respective span

< 0.5% /10 K referred to smallest
possible span according to rating
plate; with span 0.5 %: twice the error
(1 %/10 K)

With pressure comp. switched off:

< 2% of span/1% change in pressure
With pressure comp. switched on:

< 0.2% of span/1% change in pressure

Deviation in zero point corresponding
to paramagnetic/diamagnetic deviation
of residual gas (see Table 3.2)

< 1% of smallest possible span
according to rating plate with a change
in flow of 0.1 I/min within the
permissible flow range;

heated version: up to twice the error
(<2%)9

< 0.1 % of output signal span with
rated voltage +10%

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

6, with changeover contacts, freely
selectable e.g. for range identification;
loading capacity: AC/DC 24V /1A
floating

2, designed for 0 /2 /4 to 20 mA, for
external pressure sensor and
correction of influence of residual gas
(correction of cross-interference)

6, designed for 24V, floating, freely-
selectable e.g. for range switching

RS 485

Autocal functions with 8 additional
binary inputs and 8 additional relay
outputs, also with PROFIBUS PA or
PROFIBUS DP

-30 to +70 °C during storage and
transport
5 to +45 °C during operation

800 to 1200 hPa/11.6 to 17.4 psi 8

< 90% rel. humidity as annual average,
for storage and transport 4

Dead time (purging time of gas

path in analyzer at 1 I/min) Approx. 0.5 s
Time for internal signal
processing <1s

Pressure correction range

Pressure sensor
internal 500 to 2000 hPa/7.2 to 29 psi absolute
external 500 to 3000 hPa/7.2 to 43.5 psi abs.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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Limitations in some of the technical data may result if the analyzer is to be used in

potentially explosive atmospheres of zone 1 or 2

1) Based on DIN EN 61207/IEC 1207

2) Maximum accuracy achieved after 2 hours

3) Referred to 1 bar sample gas pressure, 0.5 I/min sample gas flow and 25 °C
ambient temperature

4) Dew point must not be fallen below!

5) Smallest possible span for heated version: 0.5% (<65 °C); 0.5%-1%
(65 ... 90 °C); 1%-2% (90 ... 130 °C)

6) Brief voltage dip of 20 ms to EN 61000-4-11:
interference criterion A (no influencing of function) in the rated range of use from
94 V1o 132V and 187 V to 264 V and interference criterion B (reduction in
function, but no loss of data) in the rated range of use from 90 V to 93 V and 180 V
0186 V

7) Accuracy of calibration and reference gases must be appropriate to the application

8) Only gas warning equipment

9) All signal cables must be of screened design!
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3.10 Reference Gases, Zero Error for OXYMAT 6E/F

Measuring range Recommended reference gas Reference gas pressure Remarks
0to... vol. % O»o No, 4.6
200 to 400 kPa/29 to 58 psi
... to 100(}/ol. % Otzh above sample gas pressure
(supfplrfsse| zeqo wi Op+ (max. 500 kPa/72.5 psi The reference gas flow is set
L scaie vaue absolute) automatically to
100 vol. % Oy) v
5to 10 mi/min
o 100hPa (1.45 psi) with respect | (up to 20 mi/min with flow-type
Around 21% Oz to sample gas pressure which compensation branch)
(suppressed zero with .
21 vol. % O» withi Air may vary by max. =50 hPa
. % O» within /
the span) (0.72 psi) around the
atmospheric pressure

Table 3.1:

Reference gases for OXYMAT channel

* No suitability test for gas warning equipment!

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

Acetic acid CH3COOH -0.64 Argon Ar -0.25
Acetylene CoHo -0.29 Helium He +0.33
1,2 Butadiene CqHg -0.65 Krypton Kr -0.55
1,3 Butadiene C4Heg -0.49 Neon Ne +0.17
iso-Butane CqH1o -1.30 Xenon Xe -1.05
n-Butane CqH1o -1.26

1-Butene CyHg -0.96 Inorganic gases

iso-Butene CyHg -1.06 Ammonia NH3 -0.20
cyclo-Hexane CgH12 -1.84 Carbon dioxide CO» -0.30
Ethene CoHg -0.49 Carbon monoxide CO +0.07
Ethylene CoHg -0.22 Chlorine Cly -0.94
Dichlorodifluoromethane (R12) CClyF» -1.32 Dinitrogen monoxide No-O -0.23
n-Heptane C7H16 -2.4 Hydrogen Ho +0.26
n-Hexane CgH14 -2.02 Hydrogen bromide HBr -0.76
Methane CHgy -0.18 Hydrogen chloride HCI -0.35
Methanol CH30H -0.31 Hydrogen fluoride HF +0.10
n-Octane CgH1g -2.78 Hydrogen iodide HI -1.19
n-Pentane CsH1o -1.68 Hydrogen sulphide H»S -0.44
iso-Pentane CsHqo -1.49 Oxygen (02} +100
Propane CsHg -0.87 Nitrogen No 0.00
Propylene CsHg -0.64 Nitrogen dioxide NO» +20.00
Trichlorofluoromethane (R11)  CClsF -1.63 Nitrogen oxide NO +42.94
Vinyl chloride CoH3Cl -0.77 Sulphur dioxide SO, -0.20
Vinyl fluoride CoHgF -0.55 Sulphur hexafluoride SFg -1.05
1,1 Vinylidene chloride CoHoClo -1.22 Water H-O -0.03

Table 3.2  Zero error due to diamagnetism and paramagnetism of residual gases with nitrogen as the reference gas at 60 °C and 1 bar
absolute (according to IEC 1207/3)

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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3.11 Materials in the Sample Gas Path

Standard 19” rack unit Wall mount unit Wall mount unit Ex
Gas path with hose | Bushing 1.4571 stainless steel
Hose FKM (e.g. Viton)
Hose connector Polyamide 6
Sample chamber (O6) 1.4571 or Ta
Sample chamber (U6): -
® Body Aluminium
® Lining Aluminium or Tantalum
® Gaskets (O rings) FKM (e.g. Viton) or FFKM (e.g. Kalrez)
® Windows CaF, adhesive: E353
Gas path with pipe | Bushing Titanium or 1.4571 stainless steel
Pipe Titanium or 1.4571 stainless steel
Sample chamber(O6) 1.4571 or Tantalum
Sample chamber (U6)
® Body Aluminium
® Lining t Aluminium or Tantalum
® Gaskets (O rings) FKM (e.g. Viton) or FFKM (e.g. Kalrez)
® Windows CaF, adhesive: E353

Special applications (examples)

19” rack unit

Wall mount unit

Wall mount unit Ex

Gas path with pipe
ULTRAMAT

Bushing

Pipe

Detector:

® Body

® Lining

® Gaskets (sample cell)
o Window

Titanium, 1.4571 stainless steel, Hastelloy C22
Titanium, 1.4571 stainless steel, Hastelloy C22

Titanium, 1.4571 stainless steel, Hastelloy C22

Tantalum, Aluminium

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

CaF,, without adhesive

Gas path with pipe
OXYMAT

Bushing

Pipe

Sample chamber

® Gaskets (O rings)

Hastelloy C22
Hstelloy C22
Tantalum

O ring: FKM (e.g. Viton) or FFKM (e.g. Kalrez)
special O ring material upon request

Further designs on request

Options 19” rack unit Wall mount unit Wall mount unit Ex
Flowmeter Metering pipe Duran glass
Float Duran glass
Float limit PTFE (e.g. Teflon) - -
Elbows FKM (e.g. Viton)
Pressure switch Diaphragm FKM (e.g. Viton)
Sample gas Housing PAB3T - -

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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Note

All text positions within a section which require special
treatment either of the ULTRAMAT 6E/F or the OXYMAT 6E/F
are enclosed within a frame and identified by the respective
analyzer name. Complete paragraphs on an analyzer have the
associated name in the title line.
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4.1

4-2

Safety Information

/N

Caution

Certain parts in this analyzer carry dangerous voltages. The housing
must be closed and grounded before switching on the analyzer. Death,
personal injury and/or damage to property may result if this is not
observed. Also refer to Sections 2.5 and 2.5.1.

A standard analyzer must not be used in hazardous (explosive) areas.
Gases containing combustible components at concentrations above
the lower explosion limit (LEL) may only be connected with Series 6
anylyzers with piping (see also expert’s report BB-EG1-KAR Gr02X
from the TUV Siiddeutschland (South German Technical
Inspectorate)). Field devices must be additionally purged with inert gas
at a flow rate of at least 1 I/min.

With observation of specific conditions, the ULTRAMAT 6F and
OXYMAT 6F may be used in areas where non-metallic combustible
dusts only seldom occur, and then only briefly (Ex Zone 22). Details
given in the EC conformity statement TUV 03 ATEX 2278 X must
always be observed.

With observation of specific conditions and with application of
appropriate safety equipment, the ULTRAMAT 6F and OXYMAT 6F
may be used in areas where explosive gas mixtures seldom occur (Ex
zone 2 or Class 1, Div. 2). The details concerning this can be obtained
from the test certificates TUV 01 ATEX 1686X and TUV 01 ATEX
1697 X or the Certificate of Compliance of the CSA International,
certificate 1431560 and the FM Approval, Project ID 3016050 and
must always be observed.

With observation of specific conditions and with application of
appropriate safety equipment, the ULTRAMAT 6F and OXYMAT 6F in
the Ex version may be used in areas where explosive gas mixtures
occasionally occur (Ex zone 1). Non-flammable and flammable gases
may be measured, as well as explosive gas mixtures if they only occur
occasionally in the sense of EN 50016. The details can be obtained
from the EC-type examination certificate PTB 00 ATEX 2022 X, and
must always be observed. More details can also be found in the
supplementary instructions for Ex analyzers for use in Ex Zone 1
(Order No. ASE00058873).

In all cases, the appropriate explosion protection measures must be
clarified with the responsible authorities. Start-up is the responsibility of
the owner.

When measuring toxic or corrosive gases, it may occur that sample
gas accumulates in the analyzer as a result of leaks in the gas path.
To prevent the danger of poisoning, or also of damage to parts of the
device, the analyzer or the system must be purged with inert gas (e.g.
nitrogen). The gas displaced by purging must be collected using
suitable equipment (ULTRAMAT 6E and OXYMAT 6E) and routed for
environmentally-friendly disposal via an exhaust line. The same
applies to purging of the ULTRAMAT 6F and OXYMAT 6F.

In the case of analyzers with a heated sample gas path, the housing
must always be purged when operating with corrosive gases.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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VN

Danger of burns!

The temperature of heated analyzers only drops slowly
because of the high thermal capacity of the materials used.
Therefore temperatures of up to 130 °C may still be present
even when the device has been switched off for a longer time.

4.2 Preparation for Start-up

/N

Caution

When tightening union nuts on the gas couplings, it is essential
to counter by using an appropriate open-end spanner; the
danger otherwise exists that the gas path will leak.

4.2.1 General Information

Gas conditioning

Sample gas quality

Gas sampling devices, gas cooler, condensation vessel, filters
and any controllers, recorders or indicators (if connected)
should be made ready for operation (refer to respective
Instruction Manuals).

The sample gas must be free of particles. Condensation must
be avoided.

The particulate filter must permanently retain dust > 2 um.

To avoid condensation in the sample gas line, it is
recommendable to pass the sample gas through a compressor
cooler. The dew point should not exceed 4 °C.

If a higher dew point cannot be avoided in the sample gas,
heated analyzers should be used. The sample gas line should
then also be heated.

Select the temperature of the heated gas path such that it is
always at least 10 K above the dew point of the condensation
components in the sample gas.

Caution
Please observe the notes in Section 2.5 “Electric Connection”!

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers 4-3
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Operation

Interfaces

Two-channel
version

Before connecting and switching on the analyzer, make yourself
acquainted with operation (Chapter 5 of this Manual).

Prior to start-up, connect and parameterize the interfaces.

In dual analyzers (two different components) the analyzer
sections connected in parallel operate independent of one
another with respect to operation and interfaces (also refer to
Section 2.3).

4.2.2 Special Preparations for OXYMAT Channel

Selection of
reference gas

=

Assembly of reference
gas connection

4-4

It should always be ensured that the various spans have at
least one common point. This point is then defined as the
"physical zero” and applies to all measuring ranges. The
reference gas can be selected once this point has been found.

The following example clarifies this:
Assume there are four measuring ranges:

17 -22 %0,  The range 17-22 % O, is common to all these
15-25 %0, measuring ranges. The physical zero must be
0 -25 %0, presentin this range. Air (20.95% O5) is
0-100 %0,  suitable as the reference gas in this case.

An exception can be made if the smallest measuring range is
= 5 % O, and the difference from the reference gas is not
more than 20 % O.. In this case the physical zero can also be
outside the measuring range. The pressure correction (see
function 82 in Chapter 5) must be activated in this case since a
pressure dependence exists as a result of the large zero offset.

The purity of the reference gas must be appropriate to the task.

Note
Using gas warning devices only nitrogen is permitted as
reference gas!

The reference gas connection has a different design
depending on the order:

o Air
With air as the reference gas (applied via a diaphragm pump
with inlet pressure of approx. 100 hPa/1.5 psi), the reference
gas inlet is fitted with a discharge nozzle through which the
permanent excess of reference gas can flow. This ensures
that the inlet line can be purged rapidly if incorrect air has
been sucked in by mistake for a short period.

As protection against contamination, a fine filter with a pore
size =2 um must be fitted between the pump and coupling.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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Reference gas quality

Application of
reference gas

Compressed gas
cylinder

Checking the
reference gas
pressure

Checking the flow
of reference gas

e Nitrogen, oxygen
When using nitrogen or oxygen as the reference gas, check
that the gas purity is appropriate (4.6)!
With nitrogen or oxygen as the reference gas, the supply is
from a cylinder with a pressure setting of 2000 to 4000 hPa
(29 to 58 psi) above the sample gas pressure (no outlet
restrictor fitted in coupling!).

A sintered metal filter (porous filter) has been pressed into
the coupling to prevent the entry of dirt into the gas path.

The same applies to the quality of the reference gas as is
described in the section “Sample gas quality”.

The reference gas must always be flowing for a certain time
before measuring is started. The reference gas should continue
to flow even if there is a temporary interruption in measuring.
The resulting additional consumption is insignificant if there are
no leaks in the reference gas line.

If the reference gas is supplied from a cylinder, the reference
gas line should be purged prior to start-up. Then check the line
for leaks, since the leakage loss is often greater than the actual
consumption of reference gas. For this purpose, shut off the
valve on the cylinder. The gas connection is sufficiently
leak-proof if the pressure gauge on the reduction valve of the
cylinder does not drop by more than 1000 hPa/min

(14.5 psi/min). The reference gas pressure must always be
more than 2000 hPa (29 psi) above the sample gas pressure.

Check the flow of the reference gas:

If the option "Reference gas pressure switch” (see also

Fig. 2-10) is present, note that the switch point of the pressure
switch is factory-set to 2000 hPa (29 psi) above atmospheric
pressure.

If it is necessary to increase the reference gas pressure as a
result of a higher sample gas pressure, it is necessary to adapt
the switching point of the pressure switch (see Section 6.2.3).

Check the flow as follows:
® Close sample gas inlet coupling.

® Connect a hose with an ID of 4 mm to the sample gas outlet
coupling and dip into a beaker filled with water. The reference
gas must escape slowly from the hose (1...2 bubbles/sec., or
2...4 bubbles/sec. with a flow-type compensation circuit).

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers 4-5
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Checking for leaks
Hosed analyzers

Checking for leaks
Piped analyzers

4-6

Check for leaks in the sample gas path as follows:

® Close the reference gas connection.

e Apply approx. 100 hPa (1.5 psi) to the sample gas path.
e Wait for approx. 1 min. for thermal balancing of the test.
® Note the pressure (can be read using function 2).

e Wait for approx. 5 minutes, and note the pressure again.
The sample gas path is sufficiently leak-proof if the pressure
has changed by a maximum of 1 hPa (1 mbar, 0.015 psi)
within the 5 minutes.

Close reference gas connection 3 and sample gas outlet 4
using dummy caps. Connect a sufficiently leak-proof shut-off
unit (e.g. solenoid valve) between sample gas inlet 2 and the
sample gas supply line.

Connect a pressure sensor (measuring range: 2000 hPa/30 psi,
resolution: 0.1 hPa, approx. 0.0015 psi) to the supply line.
Connect a sulfficiently leak-proof needle valve between the test
gas source and sample gas outlet 4 (see Fig. 4-1).

o Carefully open the needle valve until the test pressure has
been reached in the containment system. Then close the
needle valve.

® |t is necessary to permit thermal stabilization before
determining the rate of pressure loss. A waiting time of 5
minutes is recommend.

e Carry out the leak test by determining the change in
pressure Ap within a further 5 minutes.

® The gas path is sufficiently leak-proof if the change in
pressure Ap is below 4.2 hPa (0.06 psi)* in 5 minutes.

Note!

The reference gas protects the microflow sensor from the
sample gas, and is essential when measuring with the
OXYMAT 6. It is therefore recommendable to monitor the
pressure of the reference gas. If the reference gas pressure
fails, it is strongly recommendable to interrupt the flow of
sample gas and to switch over to purging of the sample gas
path using an inert gas.

*) The test values have been defined under the assumption that the

volume between the shut-off units (valves) and the containment system
is max. 25 ml, this corresponds to a length of approx. 2 m with an
internal diameter of 4 mm.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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Connection of dummy caps:
| | | 3and 4
/ connection 1 not present
%, %
&2 4& Relative pressure manometer:
0 ... 2000 hPa (30 psi);
resolution 0.1 hPa (0.0015 psi)
Needle valve  Test pressure connection:
500 hPa (7 psi)
Sample gas path: B - Solenoid valve for
Max. permissible length of all lines between sample gas
gas connection and valves: 2 m with 4 mm
diameter Sample
gas Valve tightness:
< 0.001 Pa (0.000015 psi) « I/s

Fig. 4-2 Recommended test setup for leak test of OXYMAT 6F

4.2.3 Special Preparations for ULTRAMAT Channel

Checking for leaks Check for leaks in the sample gas path as follows:

Hosed analyzers ® Block off the reference gas connection.

e Apply approx. 100 hPa (1.5 psi) to the sample gas path and
close off pressure source.

e Wait for approx. 1 min. for thermal balancing of the test.
® Note the pressure

o Wait 15 minutes, and note the pressure again. The sample
gas path is sufficiently leak-proof if the pressure has
changed by a maximum of 1 hPa (1 mbar, 0.015 psi) within
the 15 minutes.

Checking for leaks Close sample gas outlet 2 (Figs. 2-1 and 4-2) using a dummy
Piped analyzers cap. Connect a sufficiently leak-proof shut-off device (e.g.
solenoid valve) between sample gas inlet 1 and the sample gas
supply line (dashed line).
Connect a pressure sensor (measuring range: 500 hPa /7 psi),
resolution: 1 hPa/0.015 psi) to the supply line.
Connect a sufficiently leak-proof needle valve between the test
gas source and sample gas outlet 4.

e Carefully open the needle valve until the test pressure
(500 hPa/7.2 psi) has been reached in the containment
system. Then close the needle valve.

e Before determining the pressure drop, wait for 5 minutes to
permit thermal balancing.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers 4-7
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e Carry out the leak test by determining the change in
pressure Ap within a further 5 minutes.

® The gas path is sufficiently leak-proof if the change in
pressure Ap in 5 minutes is less than 1.2 hPa (0.018 psi).

") The test values have been defined under the assumption that the
volume between the shut-off units (valves) and the containment
system is max. 25 ml; this corresponds to a length of approx. 2 m
with an internal diameter of 4 mm.

Connection of dummy caps:

| | | 1 (3, if reference cell is to be tested)

e
7 %

Relative pressure manometer:

0 .... 500 mbar; resolution 0.1 mbar
0 ... 7 psi, resolution 0.015 psi)

A

Needle valve
) I 1 Test pressure connection:
S ake 500 hPa (7 psi)

Sample gas path: B - Solenoid valve for
Max. permissible length of all lines between sample gas
gas connection and valves: 2 mm for id 4 mm

Sample

gas Valve tightness:
* Flow-type reference sides are optionally available < 0.001 Pa (0.000015 psi) - I/s

Fig. 4-2 Recommended test setup for leak test of ULTRAMAT 6F

4.2.4 Special Preparations for ULTRAMAT Channel with
Flow-type Reference Side

Selection of reference gas o Nitrogen (purity 4.6) must be selected as the reference gas
for channels without a physically suppressed zero, i.e.
with a start-of-scale value of zero according to the rating
plate.

® The reference gas specified in the supplied documents must
be used for channels with a physically suppressed zero.
The reference gas concentration generally corresponds to
the start-of-scale value, in special cases also to the full-scale
value or intermediate values (see also Section 4.2.5 -
suppressed zeros).

® To compensate the influence of interfering gases, sample
gas cleaned of the measured component can be connected
to the reference side (absorber mode), or a cylinder gas
corresponding to the mean composition of the interfering
gas.

4-8 ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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=

Reference gas connection

Application of reference
gas

Compressed gas cylinder

Checking the flow

/N

/N

Note!

In case of doubt, we recommend that you discuss your
application with our specialist department.

Depending on the version, the reference gas connection is
designed either for normal or reduced flow. Refer to Section
2.3.2 for details.

The reference gas must always be applied before starting the
measurements. With a reduced flow, and depending on the
length of the analyzer chamber, you must wait for up to three
hours until the signal is stable before starting measurements.
For reduced flowing reference sides the reference gas should
continue to flow even if there is a temporary interruption in
measurements. The resulting additional consumption is
insignificant if there are no leaks in the reference gas line.

If the reference gas for a reduced-flow reference side is
supplied from a cylinder, the reference gas line should be
purged prior to startup. Then check the line for leaks, since the
leakage loss is often greater than the actual consumption of
reference gas. To do this, switch off the valve on the gas
cylinder. The gas connection is sufficiently leak-proof if the
pressure gauge on the reduction valve of the cylinder does not
drop by more than 1 bar/min. The reference gas pressure
should have a constant pressure between 2000 and 4000 hPa/
29 to 58 psi (absolute).

Check the flow as follows:
e Connect reference gas.
® Connect a hose with an ID of 4 mm to the reference gas

outlet, and dip into a beaker filled with water. The gas must
escape slowly from the hose (approx. 1 bubble/second).

Caution

The reduced flow-type reference side of the ULTRAMAT 6
must never be used with flammable or toxic gases or gas
mixtures, or those containing oxygen.

Caution

ULTRAMAT 6 reference side with reduced flow:

Ensure that the inlets and outlets of the reference side with the
reduced flow are not interchanged. The excess pressure which
would then build up may falsify the result or damage the analyzer
cell.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers 4-9
Instruction Manual - C79000-G5276-C143-08



Start-up

4-10

Note!

ULTRAMAT 6 reference side with reduced flow:

The gas supply to the reference side with the reduced flow should
have a pressure of 2000 - 4000 hPa (29 - 58 psi). In the case of
CO, devices with small measuring ranges, and with analyzers
exhibiting a high cross-sensitivity to steam, a pipe must be used
as the reference gas line to prevent diffusion-based measuring
errors.

A leak test as described above must again be carried out
following each maintenance or servicing measure made on the
analyzer section or gas path.

Note!

Leak tests are greatly influenced by temperature effects, and
should therefore only be carried out at a constant temperature.
Wait for the corresponding warming-up times in the case of
analyzers in operation.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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4.2.5 Measuring Ranges with Suppressed Zero for ULTRAMAT Channel 1

Electronic zero

suppression

=

Physical zero

suppression

IEy
IEy

If the start-of-scale value is not at zero concentration, one
refers to measuring ranges with a suppressed zero (e.g. 200 -
300 ppm CO). In this case 200 ppm is the start-of-scale value,
300 ppm the full-scale value, and 100 ppm the span.

Channels with electronic zero suppression are physically
identical to those with a non-suppressed zero. They only differ
in parameterization of the measuring ranges and the setpoint
for the suppressed zero (e.g. 200 ppm CO). The characteristic
is stored from zero up to the full-scale value (according to the
rating plate).

Analyzers with non-suppressed zeros can be subsequently
converted to suppressed zeros by modifying these parameters
(functions 22 and 41). However, note that influences such as
noise, temperature errors and pressure errors increase by the
factor

F- Full-scale value of smallest range
 Full-scale value of smallest range - Start-of-scale value

F should therefore not exceed a value of 7. It is generally
recommendable to increase the smallest span by approx. 30 %.

Note!

Applications with electric zero suppression are available as
standard analyzers, but we recommend that you discuss your
application with our technical department.

Special applications (e.g. with highly suppressed zeros)
required physical suppression of the zero by passing a suitable
reference gas through the reference side. The reference gas
concentration generally corresponds to the start-of-scale value,
or in special cases also the full-scale value or an intermediate
value. As a result of optimization to the specific task, these
channels have a start-of-scale value which differs from zero
(see rating plate). This value must not be fallen below when
changing the start-of-scale values.

The advantage of this mode is that temperature and pressure
errors occur on both the measuring and reference sides, and
largely compensate one another.

Note!

Applications with physically suppressed zeros are only
available as special applications. Please discuss with our
specialist department before ordering.

Note!

Apply the corresponding gas concentrations to the measuring
and reference sides before adjusting the physical setup
(Sections 6.1.4.2 and 6.1.4.3).

1 These modes are available from software release version 4.3.0 onwards
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4.3 Start-up and Operation

4.3.1 ULTRAMAT Channel

Switching on the
power supply

Zero setpoint

Zero adjustment

Suppressed zero

Adjust sensitivity

Single/total calibration

The measured value appears in the display after a short time.
The status bar is positioned above these in the top line (see
Section 5.1).

The ULTRAMAT is in the warming-up phase for the first 30
minutes. The message MICTRL (function check) is displayed in
the status line during this time. A number of functions (e.g.
calibration of zero and full-scale value) are not available during
this time. The message "Analyzer is not measuring” is
displayed if these functions are activated.

The analyzer is ready following expiry of the warming-up phase,
but it is recommendable to wait approx. two hours to achieve
the full measuring accuracy.

Pass zero gas into the analyzer (0.5 to 1.5 I/min).

Set the required output current range (0/2/4 to 20 mA) using
function 70.

In the case of 2R channels, the zero setpoints of both
components are set independently using function 22 (these
setpoints are usually 0 (vpm, ppm, %, ...) for all measuring
ranges). Exception: see Section 4.2.5 - suppressed zeros.

The zero can be adjusted using function 20. In the case of 2R
analyzers, the zeros for the two components can be adjusted
separately or together. The zero reserve in function 2 is
displayed for each component separately.

In the case of analyzers with a suppressed zero, observe the
start-of-scale value (ppm; % v/v etc.) shown on the label. This
start-of-scale value applies to all ranges.

Pass calibration gas into the analyzer chamber (0.5 to
1.5 I/min). Check the sensitivity setpoint using function 22.

The displayed setpoint must agree with the concentration of the
calibration gas. Otherwise adjust using function 22.

When carrying out a total calibration, also select the master
range.

In the case of 2R channels, the sensitivity setpoints of both
components are set independently using function 22.

Set a total or single calibration using function 23 or 52.

A single calibration means that each range is calibrated with
its own calibration gas.

With a total calibration, only the master range is calibrated
(selected using function 22), the other ranges are determined
according to the switching ratio.

Then select function 21 and carry out the adjustment.
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Changing the
measuring ranges

All ranges have then been calibrated in the case of a total
calibration.

With a single calibration, the procedure described above must
then be carried out for each individual range using
corresponding calibration gases after the respective
concentrations have been programmed for each range using
function 21.

In the case of 2R channels, use function 21 to carry out the
sensitivity adjustment for each component independently.

The linearized characteristic is stored in memory for the largest
range (according to rating plate). This full-scale value must not
be exceeded when changing the largest range (function 41).

A range smaller than the smallest range (according to rating
plate) should not be used since in this case the noise and
influence of temperature on the measured value increase
relative to the measuring range, and the reproducibility and the
drift response become poorer.

Analyzers with a physically suppressed zero have a
start-of-scale value different from zero (see rating plate). This
value must not be fallen below when changing the start-of-scale
values.

If the same values are entered for the start-of-scale and
full-scale values of a measuring range, this range is considered
as being non-existent.
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4.3.2 OXYMAT Channel

Switching on the The measured value appears after a short delay in the LCD.

power supply

Spans

Setting the
physical zero

Setpoint for
sensitivity
adjustment

Single/total
calibration

Calibrating the
zero

Calibrating the
sensitivity

The status bar appears above this in the top line (see Section
5.1 for more details).

The measuring head is in the warming-up phase for the first five
minutes. The message CTRL (function check) is displayed
during this time in the status line.

Define the desired spans (full-scale value - start-of-scale value)
using function 41. The 0(2/4) and 20 mA of the analog output
are assigned to the start-of-scale and full-scale values
respectively.

In the case of several measuring ranges it is recommendable to
assign the smallest span to range 1 etc. The following then
applies: spani<span2<span3<span4.

If the composition of the calibration and reference gases is the
same, i.e. their O, difference is zero, a signal is not present.
This is referred to as the physical zero. Depending on the
reference gas, the physical zero can thus have a value of 0 to
100 % O». The setpoint of the physical value is entered using
function 22.

The setpoints should be as far as possible away from the
physical zero (at least 60 % of the respective span). The
corresponding calibration gases should be available, and the
setpoint is entered using function 22.

Set a total or single calibration using function 23 or 52.

A single calibration means that each range is calibrated with
its own calibration gas.

With a total calibration, only the master range is calibrated
(selected using function 22), the other ranges are determined
according to the switching ratio.

Make sure that the gas flow is between 0.3 and 1 I/min.

The physical zero is calibrated using function 20. It applies to all
parameterized measuring ranges.

The sensitivity is calibrated in a similar manner using function
21.
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Calibration a) O, monitoring in gases
examples Oxygen is to be measured in No.
Measuring range: 0-0.5 % Oo;
reference gas No;
calibration gas: 0.43% O
Procedure Function No. | Input Remarks
Selection of start-of-scale and 41 0-05 0 = 0(2/4)mA
full-scale values of range ’ 0.5 =20 mA
Input of setpoints for physical zero o2 0 Setpoint for physical zero
and sensitivity 0.43 Setpoint for sensitivity
Calibration of zero 20 Flow of No
Calibration of sensitivity 21 Flow of calibration gas

b) Room air monitoring

Measuring range 15 to 21% Oo;
reference gas: air (20.95% O5);
calibration gas: 15.3% O

Procedure Function No. | Input Remarks

Selection of start-of-scale and 41 15 - 21 15 = 0(2/4)mA

full-scale values of range 21 =20 mA

Input of setpoints for physical zero o0 20.95 Setpoint for physical zero
and sensitivity 15.3 Setpoint for sensitivity
Calibration of zero 20 Flow of air

Calibration of sensitivity 21 Flow of calibration gas

c) O, measurement in flue gas
Measuring range: 0 -10% Os ;

reference gas: air;
calibration gas: N»

Note:

The O, concentration of the reference gas is not in the
measuring range 0 -10% O». However, since the span is
> 5% it is permissible to violate this selection criterion of
the reference gas. Please ensure that the pressure
correction (see function 82 in Chapter 5) is activated!

Procedure Function No. | Input Remarks

Selection of start-of-scale and 41 0-10 0 = 0(2/4)mA
full-scale values of range 10 =20 mA

Input of setpoints for physical zero o0 20.95 Setpoint for physical zero
and sensitivity 0 Setpoint for sensitivity
Calibration of zero 20 Flow of air

Calibration of sensitivity 21 Flow of N»

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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d) Monitoring of oxygen purity
Measuring range 99.5 - 100 % Oy;
reference gas: Oo;
calibration gas: 99.53 % O»

Procedure Function No. | Input Remarks

Selection of start-of-scale and 99.5 = 0(2/4)mA
full-scale values of range 41 99.5-100 100 = 20 mA

Input of setpoints for physical zero o2 100 Setpoint for physical zero
and sensitivity 99.53 Setpoint for sensitivity
Calibration of zero 20 Flow of pure O (100 %)
Calibration of sensitivity 21 Flow of calibration gas

Vibrations,
oscillations

Compensation of
temperature
influence

Noise suppression

4-16

Please refer to Chapter 5 (Operation) for exact instructions
concerning operation of the above-mentioned functions.

The analyzer operates with two measuring bridges. One bridge
supplies the measured signal upon which a fault signal may be
superimposed as a result of vibrations at the mounting location.
The second bridge is fitted as a vibration sensor and outputs a
signal which is combined with the measured signal in order to
compensate the influence of vibrations (see Section 3.5: "Mode
of operation of OXYMAT channel”). Adaptation of the vibration
compensation to the conditions present at the mounting location
is carried out using function 61.

It is occasionally possible to reduce vibration-dependent
”oscillations” in the output signal by adjusting the frequency of
the magnetic field (see function 57).

Compensation of the influence of temperature at span is a fixed
component in the software (firmware) of the

OXYMAT 6E/F. Modifications can only be made by servicing
personnel. Compensation of the influence of temperature on the
zero is device-specific; a parameter sheet with the respective
coefficients is delivered with each analyzer section and must be
stored in a safe place.

Noise on the measurement signal can be suppressed using
function 50. This function permits the setting of a lowpass filter
which can be assigned a time constant up to 100 s.

If no vibrations occur at the mounting location, the
compensation circuit can also be switched off (see function 61).
It is unnecessary in this case and only acts as a source of
noise.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
Instruction Manual - C79000-G5276-C143-08



Operation

5.1

5.2

5.2.1
5.2.2
5.2.3
5.2.4
5.25

GeNeral .. 5-2
Summary of Input Functions ............ .. ... i 5-7
Analyzer Status .. ... ..o 5-9
Calibration . . ... ... 5-10
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Note

All text positions within a section which require special
treatment either of the ULTRAMAT 6E/F or the OXYMAT 6E/F
are enclosed within a frame and identified by the respective
analyzer name. Complete paragraphs on an analyzer have the
associated name in the title line.
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5.1 General

®

® ®

©
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O LIM m CAL O CODE
+/- || 7 8 9 ||cLEAR ESC
. 4 5 6 INFO
0 1 2 3 ||enTeR MEAS
1.  Status line (parameterizable using function 53)
2. Status display

(e.g. [JLIM means: limit (alarm) signalling is active;
M LIM means: limit (alarm) has been triggered)
Measured value
Display of dimension
Display of measured component
Analog measured-value display
(display of measured value with start-of-scale and full-scale values of current range)
Display of activated measuring ranges with identification of current range
Limit mark on bargraph
Function keys with varying meaning (softkeys)

Points 1 to 8 apply to channel 1. The elements are repeated in an analogous manner in the bottom
half of the display for a dual-channel analyzer (as shown). The following changes result for 2R
channels (two detectors arranged in series):

1. Status line
Each channel has its own status line (1st channel: top, 2nd channel: bottom). Only one
common status line exist for the two components of a 2R channel.
6. Analog measured-value display
The analog measured-value display is omitted in analyzers with three or four components.
7. Display of activated measuring range
The display, as well as identification of the measuring ranges, is omitted in analyzers with
three or four ranges.
8.  Limit mark
The limit mark is omitted in analyzers with three or four components.

oo AW

© o~

Fig. 5-1 Display and control panel
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Switches/keys and their meanings

Key

Meaning

CLEAR

Deletes a commenced number input

ENTER

Every digit input (except fast selection of a function) must be
confirmed using ENTER

ESC

Return by one step in the input structure.
Modifications are imported

INFO

Help information

MEAS

Return from any position in the input structure to display mode
(possibly with request whether to import the entered data).

Pressing the MEAS key again results in locking of
analyzer;

i.e. changing to input mode again is only possible following input
of the code.

Softkey

Varying meaning; possible in this case:
* Selection of item in menu tree

* Selection function

» Switch function ON/OFF

* Channel selection.

Editing of inputs

En

Graphic styling elements

The values in the menus shown in Chapter 5 should be
understood as examples.

® An active input field is represented with colons (:10:) as
limiters. The cursor is positioned as a flashing line
underneath the number to be entered (e.g. :23.45:).

® The input is terminated by pressing the ENTER key, and the
value stored. If several input fields are present in a menu,
the cursor is automatically positioned to the next input field.

Caution
Each input value must be confirmed with ENTER before you
leave the menu. Also the last of several values in a menu.

® The CLEAR key can be used to delete an input. The cursor
then returns to the first position of the input field.

Switching function (ON status)
Switching function (OFF status,
also status display in the status line)

[y |

P  Entry into a subsequent menu

o Triggering of a function (e.g. start calibration, ...)

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers 5-3
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Input sequence, example for channel 1

Fig. 5-2
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=

Input sequence

Entry into main menu

Main menu C0o,

Analyzer status

Calibration

Measuring ranges

Parameters

Configuration

vV v.v. v Yy

Multi-channel version

Entering a submenu

Caution

To avoid static charges, the keyboard must only be used for
servicing and input purposes.

Note

The display of the screen menu is shown for the ULTRAMAT
6E/F as an example. For the OXYMATS®E/F, the CO- in the
top line must be replaced by O» and the concentration data in
vpm replaced by % v/v.

Deviating OXYMAT-specific menus are appropriately identified.

The analyzer is in measuring mode. The measured
component is shown on the right of the display, together with an
arrow pointing to the right (J»). A softkey is assigned to this
component. The main menu is called by pressing this softkey.

The main menu consists of the following items (followed by the
associated code level):

Analyzer status Not coded

Calibration Code of level 1
Measuring ranges Code of level 1
Parameters Code of level 1
Configuration Code of level 2

The code for level 1 is factory-set to the value 1117, that for
level 2 to the value "222”.

Each channel can be operated independently.

Following the selection of a submenu, you will be asked to enter
the code of the input level (exception: submenu "Analyzer
status” is not coded and is thus freely-accessible). Decoding of
level 2 also decodes level 1. External signalling via a relay
contact is possible when decoding if a corresponding relay has
been configured with CTRL under function 71. The warming-up
and calibration phases of the analyzer or the channel are then
also signalled via this relay contact. The measured-value
memory becomes active together with the decoding if it has
been switched on under function 77. The coding of a channel
can be recognized by the symbol ll CODE in the display
(display mode), and decoding by the symbol [J CODE.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers 5-5
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Return to measuring
mode

Return to measuring C02

Accept modifications?

YES @

NO @

Coding of analyzer

Fast selection of
functions

MEAS key: Returns immediately to display mode
from any position in the menu structure.
A commenced input is aborted.

The adjacent question is displayed before the return is carried
out.

Pressing either the YES or NO softkey returns to display
mode. The modifications are finally imported into the working
area of the parameter memory if you press YES, or rejected
with NO.

Pressing the ESC key returns to the last function display.

ESC key: Leads back step-by-step to display mode.
Modifications are imported without questioning.

After returning to display mode using ESC or MEAS, the
analyzer can be coded again (CODE) by pressing the MEAS
key again, thus entering measuring mode. All statuses
produced by the decoding (see above) are cancelled by this.

A "Power user” input has been introduced to permit immediate
switching from the measuring display to the desired function
display if frequent inputs are necessary. It is then possible to
directly access the desired function by bypassing the menu
levels. The "Power user” input can only be started from
measuring mode and comprises the following input steps:

® Enter number of desired function in measuring display using
the digit keys.

® Press the softkey next to the desired component.

® You will then be requested to enter the code if the desired
function is protected by a code.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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5.2 Summary of Input Functions

The analyzer functions can be divided into the following three
categories:

Analyzer-specific functions

act on all channels and components of the analyzer,
independent of the analyzer component via which the
function was called.

Channel-specific functions

act on all components of the corresponding channel,
independent of the analyzer component via which the
function was called. They are combined in the respective
menus, or are present only once.

Component-specific functions
act on a single component, and can only be called via this.

In the case of analyzers with two independent physical
sections, certain functions can only be displayed or accessed if
the master (the component to which the display is assigned)
has been selected. If the slave is active in such cases, a
corresponding error message is output: "This function is not
possible/meaningful with slave operations”.

Since the OXYMAT does not have different components, the
component-specific functions there must be interpreted as
channel-specific ones!

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers 5-7
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The following list summarizes the analyzer functions. This list

corresponds to software release version 4.

Main menu item Function . . .
(section) . Function designation 2 |3
521 Analvzer 1 Analyzer configuration X
o st atu); 2 Diagnostics values X
3 Logbook X
4 Display measuring ranges X
20 Zero calibration x |x
I 21 Span calibration X
522 (C():il(ljk;ra}lt)lon 22 Setpoints for zero/span X
23 Total/single range calibration X
24 Autocal X
523 Dgﬁgzl;rlng 40 Range selection X
(code 1) 41 Define measuring ranges X
50 Time constants X
51 Limits X
52 On/off configuration x |x
53 Status messages X
54 Graphic signal display X
5.2.4 Parameters gg fglgc; : r:frpalgty digits X
(code 1) 57 Chopper frequency (ULTRAMAT 6E/F) X
Magnetic field frequency (OXYMAT 6E/F) X
58 Date/time X
59 Sample point selection X
60 Setup logbook X
61 Shock compensation (OXYMAT 6E/F) X
70 Analog output x |X
71 Relay outputs X
72 Binary inputs X
73 ELAN configuration x
74 Reset X
75 Save data, load data
76 Suppress short noise signals X
77 Store analog output
78 Calibration tolerances X
5.2.5 Configuration gg gﬁg@szé?rtg;?m levels x |*
(code 2) 81 Select language i
82 Pressure correction x
83 Interference correction
84 Phase adjust X
85 Switch valves x |¥
86 Linear temperature compensation
87 Error On/Off x |X
88 AK configuration X
89 Heating ULTRAMAT/OXYMAT 6F
X
20 PROFIBUS configuration X

1" Analyzer-specific functions
2" Channel-specific functions
3" Component-specific functions

Table 5-1Summary of input functions
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5.2.1  Analyzer Status

Analyzer status C0o,
1 Analyzer configurationp
2 Diagnostics values >
3 Logbook >

4 Display meas. ranges P

1 Analyzer configuration

2 Diagnostics values

3 Logbook

=

4 Display measuring ranges

The adjacent display appears following selection of the
diagnostics functions in the main menu by pressing the first
softkey ("Analyzer status”).

The diagnostics functions are freely-accessible. You will not be
asked to enter a code.

Each channel provides the following diagnostics functions:

Important manufacturing data of the analyzer are visible when
you select this function:

® Firmware No.
Order No. of software stored in the EPROM

® Order No.
Information on ordering data of analyzer

® Serial No.
Information on date of manufacture and consecutive number
of analyzer

® Hardware version
Information on hardware design of analyzer

® Software version and date
Information on scope of analyzer functions

The most important values are listed under function 2. They
may be of interest for assessing faults or adjustment
operations.

All faults which led to a maintenance request (W) or fault
message (S) are listed in the logbook (see also Section 6.6).

Limit alarms (LIM) and function check (CTRL) are also
recorded. However, these do not trigger a maintenance request
or fault message.

The logbook contains a maximum of eight pages, each of which
can accommodate four messages. It operates according to the
principle of a circulating buffer, i.e. the oldest message is
overwritten when all eight pages are full.

The logbook entries can be deleted or blocked (function 60), or
also switched off individually (function 87).

Note

If a fault occurs whose error message is switched off by
function 87, there is no reaction at the interface which may be
configured. This applies to the ELAN interface as well as to the
analog and relay outputs.

The measuring ranges defined using function 41 are listed
using function 4. However, they cannot be modified in this
menu.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers 5-9
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5.2.2 Calibration

20 Zero calibration

20 Zero calib.

C0o,

Setpoint 0.000 % v/v
Act. value 5.388 % v/v

Start calibration [
CANCEL

20 Zero calib. C0o,
Setpoint 1: 0.000 % viv
Setpoint 2: 0.000 % viv
Act. val. 1: 15.388 % v/v
Act. val. 2: 15.388 % v/v
Start calibration o
CANCEL @

5-10

The ULTRAMAT/OXYMAT 6E/F permits either a manual or
automatic calibration. The latter (autocal: function 24) is only
possible with an option board which contains 8 additional binary
inputs and 8 additional relay outputs.

Note

If the analyzer has been fitted with an option board with Autocal
function, it automatically enters the Autocal mode when
switched on. In order to carry out a manual calibration or via the
binary inputs, it is first necessary to switch off the Autocal mode
(function 24).

The setpoints for the zero and sensitivity adjustments must be
set under function 22.

The corresponding gases must be applied manually for
functions 20 and 21.

The zero is calibrated simultaneously for all measuring ranges,
even if the sensitivity is calibrated individually for the ranges.

The calibration procedure should only be triggered when the
measured value (actual value) has stabilized following
application of the zero gas.

If the measured value is unsteady, increase the time constant
(function 50) prior to the calibration.

2R channels:

The zero points for 2R channels can be calibrated together or
separately (depending on setting of function 23). The adjacent
display is output for the separate zero calibration.
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21 Span calibration

21 Span calib. C02
Calibrate MR 2 >
Calibrate MR 2 >
Calibrate MR 3 >
Calibrate MR 4 >

Sp. cal. MR 2 C0,

Setpoint : 20.000 vpm

Act. value 1 : 20.200 vpm

Start calibration [

CANCEL

21 Sp. cal. all MRs C0o,
Setpoint : 20.000 % v/v
Act. value 20.200 % v/v

Start calibration [ ]

CANCEL

A single or total calibration is carried out depending on the
setting of function 23 (component-specific).

Single calibration:

The display lists the ranges which were previously defined
using function 41. The adjacent display is therefore an example
of the single calibration of four ranges.

If you now wish to calibrate e.g. range 3, press the
corresponding softkey.

The display lists the setpoint and the current value of range 3.

Once the actual value has stabilized, the calibration procedure
can be triggered by pressing 4th softkey. The actual value is
then set to coincide with the setpoint.

Total calibration:

With a total calibration (function 23), all measuring ranges are
calibrated together. The "master” range is defined using
function 22. It is advisable to select the largest range for this.

The display lists the setpoint and the current value of the
"master” range.

Once the actual value has stabilized, the calibration procedure
can be triggered by pressing 4th softkey. The actual value is
then set to coincide with the setpoint.

Calibration via binary input

In order to trigger a process via a binary input, it is always
sufficient if a voltage is only briefly present (approx. 1 s) (see
also Figs. 2-15 to 2-20 for voltage values).
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22 Setpoints for zero/span

22 Setpoints total C02

Setpoint for zero
1 0.000: % v/v

Setpoint for MR 1 O
1 2.500 % v/v

Setpoint for MR 2 O
: 5.000 % v/v

Setpoint for MR 3 ||
1 10.000 % v/v

23 Total/single range
calibration

23 Total/single cal. CO;

Total range calibration [

23 Total/single cal. COy
Total calibration O

Common zero calibration W

5-12

Example of a zero calibration:

At least two binary inputs (BI) are required for a calibration
procedure:

- First BI for switching a solenoid valve (from sample gas to
Zero gas)

- Second Bl for triggering the calibration procedure

During the calibration, the analyzer switches from measuring
mode to calibration mode; this is displayed in the status line if
appropriately parameterized.

The various binary inputs are described under function 72.

The adjacent example shows the setpoint input for a total
calibration. The third measuring range has been selected as the
master range.

It is not possible to select a master range for a single
calibration.

Definition of the master range does not apply in Autocal mode!

These functions are used to select a total or single calibration of
the measuring ranges and - with 2R channels - common or
separate calibration of the zeros.

A total calibration means that a "master range” is calibrated and
that all other ranges are calculated by means of a ratio.

If this function is not activated, each range is calibrated
individually.

2R channels:

A common zero calibration means that the zeros of the two
components of the 2R channel are calibrated together.

If this function is not activated, the zeros of the two components
are calibrated separately.
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24 Autocal/check

24 Autocal/-check C0o,

Autocal/-check mode [
Autocal/-check sequence P
Autocal/-check cyclic >

parameter
Autocal Check >

Autocal/check mode

Autocal/-check mode C02
Autocal/-check on/off [

Start autocal/-check
cyclically

Start autocal/-check via
binary input

Trigger autocal once

Abort autocal

Autocal/check on/off

The Autocal/check functionality is only available if the
corresponding (measuring) channel has supplementary
electronics (option). If this is not the case, a
corresponding message is displayed in the window if an
Autocal/check parameter is selected.

If an option card containing an Autocal functionality is already
fitted (Autocal, AK or PROFIBUS supplementary electronics),
the operating mode ”Autocal/check” is automatically set to "On”
when the analyzer is switched on. At the same time, the
switches

”Start Autocal/check cyclically” and

”Start Autocal/check via binary input” are set to "Off”.

To permit a manual adjustment , the operating mode
”Autocal/check on/off” must always be switched off!

Important note

The term “Autocal” is used in the sense of calibration;
violation of the calibration tolerances results in the message W1
“Tolerance violation” (see also Function 78).

On the other hand, the term “Autocal/check” applies to
checking; the “Autocal/check” therefore serves to check the
calibration. A calibration is not carried out in this case! Only the
deviations between the setpoint and actual value are checked
with respect to the selectable tolerances. Violation of these
tolerances results in the message W10 “Autocal/check error”.

Autocal/check is aborted if there is a fault. The acknowledged
fault message S 15 "Calibration cancelled” appears
simultaneously in the logbook (as of software version 4.3.4 of
3.7.01).

You can use this subfunction to parameterize the various
operating modes of the autocal/check function.

In operating mode ”Start cyclically”, an Autocal/check is started
following expiry of a certain time (more detail under cyclic
parameters).

An Autocal/check can only be carried out if the
Autocal/check switch is set to ”On”’!

The functionality "Trigger Autocal once” is switched off during
the status "Autocal/check off”.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers 5-13
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Autocal/check
Start cyclically

Start Autocal/check via
binary input

Trigger autocal once

Abort autocal

5-14

Autocal/check can be activated in a regular cycle if the
parameter "Time from Autocal to Autocal” has been previously
set. Whether an Autocal or an Autocal/check is to be carried
out following expiry of the cycle time is determined in the menu
line "Trigger Autocal/check at start of cycle” (see menu
”Autocal/check”).

Autocal/check can be activated via a binary input if you have
configured this using function 72.

It is possible to define or assign a binary input for ”Autocal” as
well as for "Autocal/check”.

The modes “Start cyclically” and "Start via binary input” can be
activated simultaneously. It is therefore possible, for example,
to define a cyclic Autocal/check and to trigger an ”"Autocal”
signal (adjustment) when the adjustment tolerance is violated
(output of message W10).

Starting using "Start Autocal/check via binary input” has no
influence on the cycle time.

In addition, an autocal sequence can be started in the status
”Autocal/check on” at any time using the softkey "Trigger
autocal once” providing the analyzer is ready for measurement
(recognizable by a point next to the softkey). A sequence
triggered in this manner has no influence whatsoever on the
time cycle of an autocal, i.e. the cycle time continues
irrespective of this.

When triggered, the point disappears (and simultaneously
appears at the "Abort Autocal” menu item) until the process has
been finished.

An Autocal procedure (recognizable by a point next to the
"Abort Autocal” softkey) can be cancelled at any time. All
calibration data which have been determined so far are
rejected, and the calibration data (zero and sensitivity) prior to
starting the autocal are used further.

The abort has no influence on the sequence of the time cycle.
All valid adjustment procedures are retained.

The appearance or disappearance of the point next to the menu
lines "Trigger Autocal once” and "Abort Autocal” has the
following meaning:

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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Autocal/check sequence

Acal/-check sequence C02
1. Zero gas : 1.0: min @

2. Cal.gas 1: 2.0: min @
3. Cal.gas 2: 1.0: min @
4. Cal.gas 3: 2.0: min@®

Continue p»

Intermediate
sample gas mode

Signalling contact

1. Trigger Autocal once: O
Abort Autocal: O
- No Autocal possible (analyzer is not in measurement
mode, or Autocal is not permissible).

2. Trigger Autocal once: o
Abort Autocal: O
= Triggering of Autocal is possible (analyzer is in
measurement mode; Autocal is permissible, but has not
been triggered).

3. Trigger Autocal once: O
Abort Autocal: {
= Autocal running; the Autocal procedure can be
cancelled if applicable.

This subfunction can be used to combine several calibration
phases into one autocal/check sequence.

The sequence of the automatic calibration can be freely
defined. It is possible to "compose” a sequence from up to 12
different phases.

In addition to the connection of one zero gas and up to four
calibration gases per component, it is also possible to program
purging with sample gas, an intermediate sample gas mode,
and a signalling contact. This signalling contact is available if it
has been previously assigned to a relay output using function
71.

With a single calibration, the number of the calibration gas
always corresponds to the measuring range which is being
calibrated.

Example: when selecting calibration gas 1, the calibration is
made in range 1, etc.

With a total calibration, the calibration procedure is carried out
in the measuring range which corresponds to the selected
calibration gas No.

An intermediate sample gas mode may be necessary if the
system is only permitted to leave measuring mode for a specific
period. If the total time then required for purging is greater than
the permissible loss time, a return must be made to measuring
mode between the calibrations (intermediate sample gas
mode).

The signalling contact can be used e.g. to trigger the automatic
calibration of a second analyzer or to signal the start or end of
the autocal function.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers 5-15
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Relay outputs

Example

1.Zero gas

3.SG purging :

Acal/-check sequence C02
:15.0:min @

2.Calib.gas 1:10.0:min @

8.0:min @

4.Int.SG mode:30.0:min @

...Continue p

6.Calib.gas 3:

7.Calib.gas 4:

8.SG purging :

8.0:min

8.0:min

8.0:min

Continue

Acal/-check sequence C02
5.Calib.gas 2: 8.0:min

[
[
([
([
>

Acal/-check sequence C02

If relay outputs have been assigned for sample gas, zero gas,
calibration gases and/or measure/calibrate (function 71), these
are switched to trigger the corresponding solenoid valves. The
same also applies to the signalling contact "Autocal’; this is
closed for approx. one second when the command is executed.

The following sequence is to programmed:

—

gas

Co~NoOOOR~wND

analyzer or channel

. Zero gas calibration following 15 minutes purging with zero

. Calibration with gas 1 following purging for 10 minutes
. Purging with sample gas for 8 minutes
. Intermediate sample gas mode for 30 minutes

. Calibration with gas 2 following purging for 8 minutes

. Calibration with gas 3 following purging for 8 minutes

. Calibration with gas 4 following purging for 10 minutes
. Purging with sample gas for 8 minutes
. Brief signalling contact in order to start "Autocal” on a further

The defined autocal sequence is shown in the adjacent

displays.

List for the Autocal sequence:

9.Sig.cont:I::I::I:min @
10. Im:I::Itmin @
11. Im:I:Itmin @
12. Im:I:Itmin @
..Continue p

5-16

Display Step Component | Autocal sequence
Zerogas 1 |Zero gas 1 Comp. 1 Function code 1
Zero gas 2 |Zero gas 2 -7 Function code 2
Cal. gas 1 |Calibration gas 1 -7 Function code 3
Cal. gas 2 |Calibratongas2 |-”"- Function code 4
Cal. gas 3 |Calibratongas 3 |- - Function code 5
Cal. gas 4 |Calibration gas 4 -7 Function code 6
Purge SG |Purge sample gas Function code 7
SG i/m. op | Sample gas Function code 8
intermediate mode

Sig. cont. | Signalling contact Function code 9
Zero g. 1b |Zero gas 1b Comp. 2 Function code 10
Cal. g. 1b |Calibrationgas 1b |- - Function code 11
Cal. g. 2b |Calibrationgas2b |-”- Function code 12
Cal. g. 3b |Calibrationgas 3b |- - Function code 13
Cal. g. 4b |Calibration gas 4b |-” - Function code 14

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers
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Autocal/check
cyclic parameter

Acal/-check cycle C0o,
Time from autocal to auto-
cal (cycle time): 2:[h]

Time up to next autocal
cycle : 15:[min]

Carry out span calibration
for each 8. cycle

Limit alarm 3
cal. gas 3

Note!

Zero gas 2: only required with Autocal in absorber mode

Hinweis!

Selection of the calibration gas 1 ... 4 simultaneously defines
the measuring range 1 ... 4 to be calibrated.

Example: calibration gas 1 means that the calibration is carried
out in measuring range 1.

This subfunction can be used to parameterize various time
constants for activating a cyclic, repetitive autocal.

® Time from autocal to autocal (cycle time).
Any setting between 0 and 500 (hours) is accepted by the
analyzer.

® Time up to first Autocal cycle (from the time of setting).
This setting can be used to start the Autocal/check at a
defined time (e.g. during the night when no measurements
are being carried out). When this menu item is called, the
time up to the next Autocal is visible.
A time can also be entered here to achieve synchronization
with other analyzers. The time only starts when the menu is
left.
If "0” is entered here, and if Autocal is switched on (see
”Autocal on/off”), the analyzer commences with the Autocal
cycle at the earnest possible time.

o Number of cycles up to execution of a calibration using
calibration gas

The zero is calibrated with each autocal. If it is unnecessary
to also calibrate the sensitivity each time the zero is
calibrated - e.g. in order to save calibration gas - a value >1
must be entered in the line "Carry out calibration with
calibration gas every : : cycle”.

The information in the last lines indicates that the entered
parameters refer to a total calibration with calibration gas for
measuring range 3. This range has been previously selected
using function 22.

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers 5-17
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Autocal/check

Autocal check C0o,

Calib. tolerance at zero
in % of smallest MR 16

Calibr. tolerance for spa
in % of current span 16:

Cancel Autocal check [

With cyclic start:
Start Autocal check

Autocal check

C0o

Calib. tolerance at zero
in % of smallest MR

Calib. tolerance of sens.
in % of current span

Start only autocal check
cyclically

Trigger acal check once

Abort autocal check

:6:

O

5-18

The "Autocal/check” is used to check the calibration. As with
"Autocal”’, the sequence parameterized in "Autocal cycle” is
executed. However, in contrast to "Autocal”, no new calibrations
are triggered, only the deviations from selectable calibration
tolerances are checked. The message W10 is displayed if
these tolerances are violated.

The thresholds to be set for "Autocal/check” and "Autocal”’ can
therefore differ, which can also result in different messages
(W10 or W1)!

Autocal check sequence:

1. Enter the desired calibration tolerances in the menu "Autocal
check”. If necessary, select the relay output and the binary
input for ”Autocal check”.

2. Start the "Autocal check” using the button in the menu
"Autocal check” or via the binary input.

3. The analyzer then carries out a sequence as parameterized
in the menu "Autocal sequence”.

4. If a calibration limit is violated, the maintenance request
W10 is set and, if parameterized, also the relay "AcalChk
Dif.”.

5. Both of these are reset following a fault-free Autocal.

The responses of the menu items "Start Autocal check” and
"Cancel Autocal check” are the same as with "Trigger Autocal
once” and "Abort Autocal’.

This menu item can be used to select whether an Autocal
cycle or an Autocal check cycle is to be executed.

An Autocal check cycle is started if the button has been set to
”On”. If the button is set to "Off”, a cyclic Autocal sequence is
executed.
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5.2.3 Measuring Ranges

Meas. ranges C02
40 Range selection >
41 Define meas. ranges P
40 Select ranges
40 Select range C02
MR1 0.0 - 5.6 vpm O
MR2 0.0 - 10.0 vpm [
MR3 0.0 - 25.0 vpm H
MR4 0.0 - 100.0 vpm [
Auto range O

The adjacent display appears following selection of the range
functions in the main menu by pressing the third softkey
("Measuring ranges”).

It is possible to select one measuring range or to switch to
autoranging. All selection possibilities are subject to mutual
interlocking.

Autoranging is only possible under the following conditions:

® At least two ranges must be available. A range is considered
as present if the start-of-scale value is not equal to the
full-scale value.

® The spans must become greater.
® The ranges must be adjacent to one another or overlap.

This results in the following permissible constellations:

Type A: a) | I
[ |
[ -
[ -
FSV [i] < FSV [i+1] b) I I
[ =
[ T
[ -
c.) . |
[ -
[ -
[ -
Type B: d [ | ]
yp ) = |
[ ]
) ) [ | ]
FSV [i] = FSV [i+1] o) - |
[ ]
| ]
SSV: start-of-scale value - I
FSV: full-scale value
ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers 5-19
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A differentiation is made between two types of range:

Type A: The full-scale value must be smaller than the
subsequent full-scale value.
The following applies to autoranging:

-20% -10% of span subtracted from full-scale value
Range 1 VI
7 3 Y
S — —
Range 2 o
Type B: The full-scale value must be greater then or

equal to the subsequent full-scale value. Since the
spans must become larger at the same time, the
start-of-scale values of the subsequent ranges
are always smaller.

The following applies to autoranging:

0% +10%  of span subtracted from start-of-scale value

<
]

Range 1
ange

\ 4 y N

Range 2

A 4

41 Define ranges

41 Define ranaes o, Up to four measuring ranges can be defined whose
start-of-scale values are assigned to the bottom value (0/2/4

MR Start value End value mA) and whose full-scale values are assigned to the top value

1 :0.000 : : 10.0:% v/v (20 mA) of the analog output.

2 :0.000 : : 50.0:% v/v

3 : 0.000 : :100.0:% v/v If the message "Ranges not plausible” is displayed, this means

4 0.000 : :500.0:% v/v that autoranging is not possible.

Non-plausible ranges!

ULTRAMAT 6E/F
Note!
It is essential to refer to Section 4.2.5 if a start-of-scale value
other than ”0” is set.
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5.2.4 Parameters

Parameters C0o,

50 E1. time constants >
51 Limits >
52 On/off configuration p
53 Status messages >

Continue >

50 Electric time constants

50 Electr. time con C0o,

Effective bandwidth in
% of smallest MR:: 6.0:%

Time constant within
bandwidth ti: : 10.0:s

Time constant outside
bandwidth ta: : 1.0:s

Actual measured
value: 0.982 vpm

51 Limits

51 Limits C0o,

Limit 1 : 22.125: % v/v
on relay 3

alarms at decrease [
signal

A4
Applies to MR ®

Limit alarm on/off O

Limit 2 >

ULTRAMAT 6E/F, OXYMAT 6E/F Gas Analyzers

The adjacent display with selection of the parameter functions
50 to 53 appears following selection of the parameter functions
in the main menu by pressing the fourth softkey ("Parameters”).
You can branch to the parameter functions 54 to 61 by pressing
the fifth softkey (...Continue).

This function can be used to set various time constants to
reduce the noise superimposed on the measured value. The
reduction in noise approximately corresponds to that of a
low-pass filter with a corresponding time constant.

The time constant t; is effective within a parameterizable
interval defined in % of the smallest measuring range
(adjustment using Function 41). On the one hand, this dampens
small changes in measured value (e.g. noise), but becomes
immediately ineffective when the signal passes through the
effective interval. In this case, the signal is dampened by the
external time constant t.

You can set values up to 100 % for the effective interval, and
values up to 300 s for the time constants tj and t,. Appropriate
combination of these three parameters permits the
implementation of a low display delay (90 % time) despite high
noise suppression.

The effect of the set damping parameters can be observed in
the bottom line in which the "real” measured value is displayed
(in % of full-scale value).

The analyzer can monitor up to 4 limits which you can assign to
the measuring ranges as desired.

Any relay can be assigned to each limit (see function 71). If this
has not been configured, ”-” appears in the limit display.

Only positive limit values up to 100 % can be parameterized.

It is additionally possible to select whether an alarm is to be
output when the entered limit is exceeded or fallen below.

The assignment of the limit to the measuring ranges is
achieved by repeatedly pressing the third softkey. Pointers
above the bordered range numbers move in the process and
show the ranges in which the limit monitoring is to be active (all
ranges in the adjacent example).

Limit monitoring can be switched off individually for each limit
(see also function 52).

5-21
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52 On/off configurations

52 On/off config. C0»
Auto range |
Store function O

Temperature compensation []
Pressure compensation O

...Continue p

5-22

The limit monitoring is not active during the warming-up phase
of the analyzer or during the calibration phase.

The program jumps to limit display 2 etc. when you press the
fifth softkey (”...Continue”).

Resetting of limit alarm:

The following applies to standard analyzers:
The logbook entry need not be acknowledged; only the arrival
(GW+) or return to normal (GW-) is displayed.

The following applies to gas warning equipment:

The defined limits must be assigned to all measuring ranges. If
a limit relay has been triggered, this status is also retained
when the measured value returns to its permissible range. The
triggering of a limit relay is registered in the logbook (function
3). The limit relay can be reset (manually or via binary input) as
soon as the cause of triggering has been eliminated.

Channel-specific on/off configurations (e.g. flow check for
sample gas) can only be called using the first component. of
the channel.

This function permits simple switching on and off of the
functions listed in the adjacent display.

This simplified input means that it is not necessary to pass
through the various menu levels for these functions.

It is possible to switch up to four functions on and off in each of
the displays which can be called. Switched-on configurations
are identified by m , switched-off ones by (1. The next display
can be selected in each case using the fifth softkey
(”...Continue”).

Various menu items of this Function 52 only appear in the dise®
play if they have already been activated in the factory functions
(e.g. “Pressure compensation”).
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The following configurations can be switched on and off using
function 52:

Designation No. Remarks 1 |2* |3
Total range calibration 23 | ULTRAMAT1/2/ OXYMAT X
Automatic calibration o4 Only with supplementary electronics X
ULTRAMAT / OXYMAT
Auto range 40 | ULTRAMAT1/2/ OXYMAT X
Limit alarm 1 51 | ULTRAMAT1/2/ OXYMAT X
Limit alarm 2 51 | ULTRAMAT1/2/ OXYMAT X
Limit alarm 3 51 | ULTRAMAT1/2/ OXYMAT X
Limit alarm 4 51 | ULTRAMAT1/2/ OXYMAT X
Lock logbook 60 | ULTRAMAT / OXYMAT X
Suppress negative measured values 70 | ULTRAMAT1/2/ OXYMAT X
Store function 77 | ULTRAMAT1/2/ OXYMAT X
Signal tolerance violation 78 | ULTRAMAT1/2/ OXYMAT X
Temperature aftercompensation of zero 86 | ULTRAMAT1/2/ OXYMAT X
Temperature aftercompensation of span 86 | ULTRAMAT1/2/ OXYMAT X
FMonitor sample gas pressure Only with hosed analyzers X
ULTRAMAT / OXYMAT
Monitor reference gas pressure Only with hosed analyzers X
ULTRAMAT / OXYMAT
or with ULTRAMAT with reduced flow-type
reference gas side
Fault / maintenance request / CTRL NAMUR 72 | ULTRAMAT / OXYMAT X
Pressure correction 82 | ULTRAMAT1/2 X

1" Analyzer-specific functions
2" Channel-specific functions
3" Component-specific functions

Table 5-2 Functions accessible using function 52

Apart from the functions listed in Table 5-2, further service
functions can be addressed using function 52. These are
reserved for servicing personnel and are only visible following
input of the service code (code stage 3).

53 Status messages

This function can be used to display - in the status line - up to

50 Status messages C0o, ; .
four different statuses which can be assumed by the analyzer.

El?ﬂ,?gt?ﬁf'“?&u 0 The top line in the display applies to channel 1, the bottom line
Di to channel 2.
isplay stored ||

value [STO]

Display O
Timits [LIM]

Display ||
autorange [AR]

Display control O
function [CTRL]
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Status Output in display depending on functions 52 and 53
Fet. 521 Fct. 521
Fet. 53] Fet. 531 Fet. 531
Calibration: CAL None CAL [0 CAL B CAL Calibration running
Stored value : STO None STO [JSTO B STO Analog output connected to
memory
(see also function 77)
Limit: LIM None LIM LM H LM Upward or downward violation
of limit
(see also function 51)
Autoranging: AR None AR AR H AR During switching over of
ranges
Function check: CTRL None CTRL O CTRL W CTRL Analyzer is decoded
Warming-up phase
Calibration running
Remote

Table 5-3Status messages

54 Graphic signal display

54 G. signal display C02

Period 10 min P

Period 24 h >

Val. display 10 min CO>

0.5 % Vol Parameter
0.4

0.2
0.1
0.0

-0.1

03] ——~_

min@®123456789 10

5-24

The type of status "Code” is always present in the status line.

If a fault occurs during operation, the message "Maintenance

request” or "Fault” appears in the status line depending on the
importance of the fault. This message is output alternately with
the status messages.

Using this function you can follow the trend of the measured
values for the last 10 minutes or 24 hours in the display.

When you select a time axis (period), the measured value is
displayed as a trend. The most recent value is at the far right

on this axis.
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Meas.-val. disp. par. CO>

Optimum meas. val. dis. W

Range 2 O
Range 3 O
Range 4 O

55 Select display

digits
55 Select digits C0,
Suppress negative O
values
Automatic O
Total digits 4 @

Digits after 2 @
decimal point

The decimal point counts
as a digit

56 LCD contrast

56 LCD contrast C02

Brighter [ ]

Darker @

Basic setting @

Test @

A specific range can be assigned under "Parameter” to the
measured-value axis. Also possible is a facility for an "Optimum
measured-value display”. This means that the software
automatically carries out scaling of the measured-value axis
when this parameter is activated. The scale is matched to the
scatter of the measured values.

This function permits you to suppress the output of negative
values.

It is also possible to select the total number of digits and the
number of decimal places.

Note that a maximum of four digits can be displayed which can
be distributed before and after the decimal point.

You can adjust the display contrast using this function.

If the contrast is maladjusted you can reestablish the factory
setting by pressing the third softkey ("Basic setting”).

It is additionally possible to carry out an LCD test by pressing
the fourth softkey ("Test”). Various test displays are then output
in succession.

If the LCD contrast is extremely maladjusted, and if the
analyzer is in measu