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Endura AZ20 series probe
Combustion oxygen monitor

Superior technology
and quality from the
world leader in oxygen
measurement

Introduction

The Endura AZ20 is the latest in a long line of high-
quality, combustion gas analyzers from ABB.

The sensor, based on a zirconium oxide cell, is
mounted at the tip of the probe that is inserted in
the flue duct. The resulting direct, in situ
measurement provides accurate and rapid oxygen
reading for combustion control / optimization and
emissions monitoring purposes.

Endura AZ20 has been designed for extended
periods of maintenance-free operation. The
modular design with reduced component count
improves the reliability and robustness of the
system and simplifies breakdown repair if it occurs.

Measurement made easy

Kits containing all the parts needed to complete on-
site repairs are available from ABB, ensuring that
service personnel can effect repairs quickly and
efficiently at minimum cost. The Endura AZ20 probe
has retained an easy-access cell arrangement,
similar to the proven ZFG2 probe. This ensures cell
replacement can be carried out on-site using readily
available, basic hand tools, even after long periods
of high temperature operation.

This User Guide should be used in conjunction with
the following publications:

« Transmitter User Guide (IM/AZ20E-EN)

- Maintenance Guide (IM/AZ20M—EN).


http://search.abb.com/library/Download.aspx?DocumentID=IM%2FAZ20E-EN&LanguageCode=en&DocumentPartId=&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=IM%2FAZ20M-EN&LanguageCode=en&DocumentPartId=&Action=Launch

For more information

Further publications for the Endura AZ20 probe are available

for free download from:

www.abb.com/measurement

or by scanning this code:

Search for or click on
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1 Safety

1 Safety

Information in this manual is intended only to assist our
customers in the efficient operation of our equipment. Use of
this manual for any other purpose is specifically prohibited and
its contents are not to be reproduced in full or part without prior
approval of the Technical Publications Department.

1.1 Health & Safety

Health and Safety

To ensure that our products are safe and without risk to
health, the following points must be noted:

The relevant sections of these instructions must be
read carefully before proceeding.

Warning labels on containers and packages must be
observed.

Installation, operation, maintenance and servicing
must only be carried out by suitably trained personnel
and in accordance with the information given.

Normal safety precautions must be taken to avoid the
possibility of an accident occurring when operating in
conditions of high pressure and / or temperature.

Chemicals must be stored away from heat, protected
from temperature extremes and powders kept dry.
Normal safe handling procedures must be used.

When disposing of chemicals ensure that no two
chemicals are mixed.

Safety advice concerning the use of the equipment
described in this manual or any relevant Material Safety
Data Sheets (where applicable) may be obtained from the
Company address on the back cover, together with

servicing and spares information.

1.2 Electrical Safety — CEl / IEC 61010-1:2001-2

This equipment complies with the requirements of CEIl / IEC
61010-1:2001-2 'Safety Requirements for Electrical Equipment
for Measurement, Control and Laboratory Use' and complies
with US NEC 500, NIST and OSHA.

If the equipment is used in a manner NOT specified by the
Company, the protection provided by the equipment may be
impaired.

1.3 Symbols - CEI/ IEC 61010-1:2001-2
One or more of the following symbols may appear on the
equipment labelling:

S

-+

Protective earth (ground) terminal.

Functional earth (ground) terminal.

Direct current supply only.

Alternating current supply only.

Both direct and alternating current supply.

The equipment
insulation.

is protected through double

This symbol, when noted on a product, indicates a
potential hazard which could cause serious
personal injury and / or death.

The user should reference this instruction manual
for operation and / or safety information.

This symbol, when noted on a product enclosure or
barrier, indicates that a risk of electrical shock and /
or electrocution exists and indicates that only
individuals qualified to work with hazardous
voltages should open the enclosure or remove the
barrier.

> B Ol

This symbol indicates that the marked item can be
hot and should not be touched without care.

B
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1 Safety

E\

This symbol indicates the presence of devices
sensitive to electrostatic discharge and indicates
that care must be taken to prevent damage to
them.

1.4 Product Recycling Information

>

This symbol identifies a risk of chemical harm and
indicates that only individuals qualified and trained
to work with chemicals should handle chemicals or
perform maintenance on chemical delivery systems
associated with the equipment.

This symbol indicates the need for protective eye
wear.

Electrical equipment marked with this symbol
may not be disposed of in European public
disposal systems after 12 August 2005. In
conformity with European local and national
regulations (EU Directive 2002 / 96 / EC),
European electrical equipment users must now
return old or end-of-life equipment to the
manufacturer for disposal at no charge to the
user.

This symbol indicates the need for protective hand
wear.

Note. For return for recycling, please contact the
equipment manufacturer or supplier for instructions on how
to return end-of-life equipment for proper disposal.

Q@

Electrical equipment marked with this symbol may
not be disposed of in European public disposal
systems. In conformity with European local and
national regulations, European electrical equipment
users must now return old or end-of-life equipment
to the manufacturer for disposal at no charge to the
user.

1.5 Product Disposal

Note. The following only applies to European customers.

1

®

Products marked with this symbol indicates that the
product contains toxic or hazardous substances or
elements. The number inside the symbol indicates
the environmental protection use period in years.

ABB is committed to ensuring that the risk of
any environmental damage or pollution caused
by any of its products is minimized as far as
possible. The European Waste Electrical and
Electronic Equipment (WEEE) Directive (2002 /
96 / EC) that came into force on August 13
2005 aims to reduce the waste arising from
electrical and electronic equipment; and
improve the environmental performance of all
those involved in the life cycle of electrical and
electronic equipment.

In conformity with European local and national
regulations (EU Directive 2002 / 96 / EC stated
above), electrical equipment marked with the
above symbol may not be disposed of in
European public disposal systems after 12

August 2005.
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1.6 Restriction of Hazardous Substances (RoHS)

The European Union RoHS Directive and
subsequent regulations introduced in member
states and other countries limits the use of six

hazardous  substances used in the
B manufacturing of electrical and electronic
\%i equipment. Currently, monitoring and control

instruments do not fall within the scope of the
RoHS Directive, however ABB has taken the
decision to adopt the recommendations in the
Directive as the target for all future product
design and component purchasing. .

1.7 Safety Precautions
Please read the entire manual before unpacking, setting up, or
operating this instrument.

Pay particular attention to all warning and caution statements.
Failure to do so could result in serious injury to the operator or
damage to the equipment.

To ensure the protection provided by this equipment is not
impaired, do not use or install this equipment in any manner
other than that which is specified in this manual.

1.8 Safety Conventions

Warning. In this manual, a warning is used to indicate a
condition which, if not met, could cause serious personal
injury and / or death. Do not move beyond a warning until all
conditions have been met.

If a warning sign appears on the instrument itself, refer to
Precautionary Labels — UL Certification and Electrical Safety
— CEl / IEC 61010-1:2001-2 for an explanation.

Caution. A caution is used to indicate a condition which, if
not met, could cause minor or moderate personal injury and
/ or damage to the equipment. Do not move beyond a
caution until all conditions have been met.

Note. A note is used to indicate important information or
instructions that should be considered before operating the
equipment.

1.9 Safety Recommendations

For safe operation, it is imperative that these service instructions
be read before use and that the safety recommendations
mentioned herein be scrupulously respected. If danger warnings
are not heeded to, serious material or bodily injury could occur.

Warning. The installation of the instrument should be
performed exclusively by personnel specialized and
authorized to work on electrical installations, in accordance
with relevant local regulations.

1.10 Service and Repairs

Other than the serviceable items listed in Appendix D, page 36,
none of the instrument's components can be serviced by the
user. Only personnel from ABB or its approved representative(s)
is (are) authorized to attempt repairs to the system and only
components formally approved by the manufacturer should be
used. Any attempt at repairing the instrument in contravention of
these principles could cause damage to the instrument and
corporal injury to the person carrying out the repair. It renders
the warranty null and void and could compromise the correct
working of the instrument and the electrical integrity or the CE
compliance of the instrument.

If you have any problems with installation, starting, or using the
instrument please contact the company that sold it to you. If this
is not possible, or if the results of this approach are not
satisfactory, please contact the manufacturer's Customer
Service

1.11 Potential Safety Hazards
The following potential safety hazards are associated with
operating the system:

Electrical (line voltage)

Probe weight

IM/AZ20P-EN Rev. G
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2 System Overview
This User Guide provides the following information:

schematics for systems fitted with or without restrictors
(including test gas and reference air requirements) — see
section 3.3, page 6 for product identification

installation details for integral and remote Endura AZ20
probes — see section 3, page 6

electrical connection details:

— for standard probe connection details (without
automatic calibration [AutoCal]) between a remote
Endura AZ20 probe and a remote Endura AZ20
transmitter — see section 4.3.1, page 20

— for automatic calibration connection details between
a remote Endura AZ20 probe and a remote Endura
AZ20 transmitter — see section 4.3.2, page 21

electrical connection details between an existing ZDT
analyzer or ZMT transmitter and a remote Endura
AZ20/ZFG2 replacement probe (where the Endura
AZ20/ZFG2 replacement probe replaces an existing ZFG2
probe)

— refer to appendix B.2, page 33 for ZDT-FG
connections

— refer to appendix B.3, page 34 for ZMT connections

Warning.

System configuration must be carried out only by users

or personnel with approved access rights (user
privileges).
Read all relevant sections of this guide before
configuring the system or modifying system
parameters.

Install and use this equipment as detailed in this guide.
Install and use associated equipment in accordance
with the relevant national and local standards.

The Endura AZ20 oxygen probe measures oxygen
concentration in flue gas using an in situ 'wet analysis' method.
The 'wet analysis' method avoids measurement error (typically
20% of reading higher than the actual value) that is introduced
by a sampling system using the 'dry analysis' method.

For customers with an existing installed ZFG2 probe with a ZMT
or ZDT transmitter, a 55 V heater version of the Endura AZ20
probe (the Endura AZ20 / ZFG2 replacement probe) is available.

System equipment comprises a (flue-mounted) Endura AZ20
probe controlled by an integral or remote transmitter. During
operation, a zirconia cell within the probe is held at a constant
temperature of 700°C (1292 °F) by a probe heater and control
thermocouple assembly. If the heater control circuitry or
software fails (unsafe), the probe heater power supply is
switched off, ensuring the system fails 'safe' and protects the
heater from an over-temp failure.

An output generated at the zirconia cell is processed in the
transmitter giving a locally displayed O2 reading and a 4 to 20
mMA retransmission signal over any range between 0 % and 100
% O2.

Optional automatic calibration (AutoCal®) enables automatic,
semi-automatic or manual calibration to be performed using a
probe-mounted gas control manifold mounted within the probe
head. Calibration sequencing is software-controlled from the
transmitter.

Optional restrictors (where fitted*) in the probe head control the
test gas and reference air flow without the need for flowmeters.
The probe requires only preset test gas and reference air
pressures of 1 bar (15 psi) to maintain a constant flow of 2.2 1/
min (4.662 scfh). This flow is not affected by changes in the
measured gas pressure of + 0.35 bar (5 psi).

Warning. Endura AZ20 probes must be connected only to
an integral or remote Endura AZ20 transmitter (AZ20XX1
or2).

Endura AZ20/ZFG2 replacement probes (AZ200002) must
be connected only to a ZDT-FG or ZMT transmitter.

*Not available for Endura AZ20/ZFG2 replacement probes.

IM/AZ20P-EN Rev. G
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3 Mechanical Installation

3.1 General Installation Requirements

Warning.

Before installing the probe, check the probe data and
the alteration labels on the head of the probe — see
Section 3.3.

Select a location away from strong electrical and
magnetic fields. If this is not possible, particularly in
applications where mobile communications
equipment is expected to be used, screened cables
within flexible, earthed metal conduit must be used.

Before installing the probe, read the Safety notes
in Section 1.

Ensure suitable lifting equipment and qualified
personnel are available to suit the probe length being
installed — see page 16 for probe weights.

3.2 Unpacking

Caution. Visually inspect equipment for damage before
installing. Do not install damaged or faulty equipment.

Warning.

Handle the probe with care and do not subject it to
hammer blows or other sharp shocks. The probe
inners have fragile ceramic components that can be
damaged.

It is recommended to retain the protective probe
packing materials to allow for re-shipping in the
unlikely event of a return.

3.3 Identifying the Probe

Each probe is identified by 2 probe-specific labels attached to
the probe head (separate transmitter-specific labels are also
attached to each system transmitter).

Caution. Details on the probe labels are unique to the cell /
probe combination they are attached to and cannot be
used to identify any other probe or system.

Fig. 3.1 Location of Probe Labels

The probe labels comprise:

@ Data Label — used to identify the probe code @ probe
serial number , probe power rating and approval
symbols @ (if applicable).

®eO ©

AL ED I ABB Limited
FREPEP stonehouse GL10 3TA

AZ20 Oxygen Probe

Model: AZ20/000112221110E/ST
Serial:  3K270000000026 @—————————————
Supply: 100-240 v AC, 50/60Hz, 110W MAX@—

Date: October 2009  Made in UK

Commissioning Label — contains the cell number @ date
, cell zero @ and the calibration factor value @
required to calibrate the probe for the zirconia cell fitted —
see IM/AZ20E-EN for commissioning procedures.

® ©
-

Alteration Details
Cell No: Date:
7777777777777777777777777777777 _ AutoCal Fitted
Zero: @ Cal Factor: @——————— Yes:
}fell No Date Restrictors Fitted

The Commissioning Label also indicates if automatic
calibration and / or restrictors have been added. If either
item has been added, the information on this label
overrides some of the product code on the Data Label

IM/AZ20P-EN Rev. G
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3.4 Siting
Avoid locations where:

obstructions or bends create turbulence in the gas flow
and / or hinder probe insertion and removal

vibration induced by other plant or vortex shedding is
present

the probe may be subject to shock loading, for example,
close to ash hammers

3.4.1 System Overview

If excessive abrasive dust is present, fit a protective shield along
the whole length of the inserted probe section.

If liquid condensation is present or could be created (for
example a cold start on a gas boiler), mount the probe at a
downward angle to prevent water entering the cell.

If necessary, thermally lag the probe mounting flange and body
to prevent acid dew-point corrosion and to maintain the probe
head temperature within the range of —20 to 70 °C (4 to 176 °F).

Probe with Integral Transmitter**

Mains Supply

Relays Output Signals

pressure compensation)

**Transmitter does not contain a reference air supply for the probe.

\\.I//
/ 7 \\
“a
IP66 (NEMA 4)
55 °C .
e /ﬂ/ 131 °F) Mains Supply
-4 °F) / Relays
Output Signals
i =
i)
N *
Probe with Remote Transmitter** 7 Flue
% 70 °C /ﬂ/ 0.5t04m
—e o (1.7 to 13.1 ft.)
/ AN /ﬂ/ (15870 _o0°c”® 800°C (1472 °F)
PN -20°C / (-4 °F)
u 4°R) Vs
IP66 (NEMA 4X)

i it 1=

Endura AZ20 Probe Cable (ABB Supplied) — Max. 100 m (300 ft.)

*Can withstand 35 kPa (5.1 psi) — positive or negative (pressure compensation required above 5 kPa [0.7 psi] — transmitter can supply fixed

20 mm or
/2 in. NPT
Gland

Fig. 3.2 Probe and Transmitter Temperature / Environmental Limits and Power Input / Output Supplies

IM/AZ20P-EN Rev. G
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3.5 Pneumatic Connections

Caution.

The configuration option of having flow restrictors fitted to the probe determines the way the reference air and test gas flow
is controlled. Ensure the instructions for the pneumatic connections are followed accurately — an incorrect configuration at
the probe can cause errors and / or permanent damage.

All configurations — do not use gas mixers online to supply test gases to the probe(s) unless it can be confirmed that
errors are not introduced by the high delivery pressures required to the probe(s).

Probes with restrictors — the reference air and test gas flow is regulated by the restrictors installed in the probe which
require a set pressure of 1 bar (15 psi) to deliver the correct flows. Because the gases are delivered as a pressure at the
probe it is permissible to use parallel pipework for multiple-probe installations.

Probes without restrictors — the reference air and test gas flow is regulated by flowmeters (with integral needle valves)
fitted in the delivery lines to the sensor — one flowmeter is required in each delivery line.

3.5.1 Pneumatic Connection Configurations
Refer to the pneumatic configuration flowchart (Fig. 3.3) below to identify which system configuration is the closest match for your
components and then refer to the relevant figure in Section 3.5.2, page 9 or 3.5.3, page 10 for pneumatic settings.

*Commissioning Label — identifies if
AutoCal and Restrictors are fitted — see
Section 3.3, page 6

To identify
your system
configuration

*Is probe

Yes fitted with _ No
i ?
Flowmeters Not Required restrictors? Flowmeters Required
(test gases must be (test gas flow must be
applied as pressure) regulated by flowmeters)
Reference Reference
air air supply
supply
using ABB using ABB using ABB using ABB
filter / regulator air pump filter / regulator air pump

*Is probe
fitted with
AutoCal?

*Is probe
fitted with
AutoCal?

*Is probe
fitted with
AutoCal?

*Is probe
fitted with

Ves AutoCal?

Fig. 3.3 Pneumatic Connection Configurations (Schematic)

8 IM/AZ20P-EN Rev. G
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3.5.2 Pneumatic Connections for Probes with Restrictors
AutoCal Probe
T

O

Vent to Dry Area
(Unrestricted Flow)

Reference
Clean Dry Qil-free Air
Instrument Air In
10 Bar (145 psi) max.
L P
olo 1 Bar (15 psi) Test Gas 1
LT

5 pm / Oil Coalescing
Filter Regulator

Test Gas 2

1 Bar (15 psi) (Optional)

Non-AutoCal Probe
—

Vent to Dry Area
(Unrestricted Flow)

Reference

Clean Dry Qil-free Air *Shut-off X_|
Instrument Air in Valve
10 Bar (145 psi) max.

3-Way Valve 8

0
q—l‘a“ o| 1 Bar (15 psi Test Gas 1
LT
5 pm / Oil Coalescing
Filter Regulator
1 Bar (15 psi) Test Gas 2
(Optional)

*Shut-off valve for test gas runs >10 m (33 ft.)

Fig. 3.4 AutoCal with Test Gas Air
and Optional Certified Test Gas

Fig. 3.6 Non-AutoCal with Test Gas Air
and Optional Certified Test Gas

AutoCal Probe
—_,

Vent to Dry Area / @

(Unrestricted Flow)

Reference Air Pump*

I Reference Air Supply

0.3t0 0.5 1/min
(0.64 to 1.06 scfh)
Preset Flow
ﬁ1 Bar (15 psi) Test Gas 1
1 Bar (15 psi) Test Gas 2
(Optional)

*Refer to page 36 for part numbers

Non-AutoCal Probe

—
Vent to Dry Area /

(Unrestricted Flow) @

Reference

Air Pump**
Reference Air Supply *Shut-off
0.3t0 0.5 /min Valve

(0.64 to 1.06 scfh)

Preset Flow

1 Bar (15 psi) Test Gas 1 3-Way

%Valve

1 Bar (15 psi) Test Gas 2
(Optional)

*Shut-off valve for test gas runs >10 m (33 ft.)

**Refer to page 36 for part numbers

Fig. 3.5 AutoCal with 2 Certified Test Gases

Fig. 3.7 Non-AutoCal with 2 Certified Test Gases

IM/AZ20P-EN Rev. G
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3.5.3 Pneumatic Connections for Probes without Restrictors

AutoCal Probe

Vent to Dry Area
(Unrestricted Flow)

1o

Reference Air
**ABB

Flowmeter *ABB
Clean Dry Oil-free Flowmeter
Instrument Air In
10 Bar (145 psi) max.
Ol
u‘a‘ o] 1 Bar (15 ps) Test Gas 1
LT
5 pum / Oil Coalescing *ABB
Filter Regulator Flowmeter
1 Bar (15 psi) Test Gas 2
(Optional)

*Flow set to 2.2 I/min (4.662 scfh) STP
**Flow set to 0.3 to 0.5 I/min (0.64 to 1.06 scfth) STP

Non-AutoCal Probe

—
Vent to Dry Area
(Unrestricted Flow)
***ABB *Shut-off X|
Flowmeter Valve
Clean Dry Qil-free “*ABB
Instrument Air in Flowmeter
10 Bar (145 psi) max.
= Test Gas 1
00l a— o)
olo 1 Bar (15 psi) 3-Way Valve
(I
5 pum / Oil Coalescing
Filter Regulator
1 Bar (15 psi) Test Gas 2
(Optional)

*Shut-off valve for test gas runs >10 m (33 ft.)
**Flow set to 2.2 I/min (4.662 scfh) STP
***Flow preset to 0.3 to 0.5 I/min (0.64 to 1.06 scfh) STP

Fig. 3.8 AutoCal with Test Gas Air
and Optional Certified Test Gas

Fig. 3.10 Non-AutoCal with Test Gas Air
and Optional Certified Test Gas

AutoCal Probe

Vent to Dry Area
(Unrestricted Flow)

@

Reference Air Pump**

Reference Air Supply

0.3t0 0.5 1/min .
(0.64 to 1.06 scfh) ABB
Preset Flow Flowmeter

1 Bar (15 psi) Test Gas 1

Flowmeter

Test Gas 2
(Optional)

1 Bar (15 psi)

ﬁ
ﬁ

*Flow set to 2.2 I/min (4.662 scfh) STP
**Refer to page 36 for part numbers

Non-AutoCal Probe

Vent to Dry Area

(Unrestricted Flow)
Reference
Air Pump***

Reference Air Supply

0.3 t0 0.5 I/min
(0.64 to 1.06 scfh)
Preset Flow

T

*Shut-off Valve X—i

**ABB

Flowmeter
Test Gas 2

1 Bar (15 psi) Test Gas 1
§Q 3-Way Valve
(Optional)

ﬁ1 Bar (15 psi)
*Shut-off valve for test gas runs >10 m (33 ft.)

**Flow set to 2.2 I/min (4.662 scfh) STP
***Refer to page 36 for part numbers

Fig. 3.9 AutoCal with 2 Certified Test Gases

Fig. 3.11 Non-AutoCal with 2 Certified Test Gases

10
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Endura AZ20 series probe
Combustion oxygen monitor 3 Mechanical Installation

3.6 Overall Dimensions
3.6.1 Remote Endura AZ20 Probe

Dimensions in mm (in)

384 (15.2) Dimensions from Flange to Probe Cell in m (ft)
DU 05,1.0,15,2.0,25,30,350140 oo 55
| (1.7,3.3,5.0,6.6,8.2,9.9, 1.5, 13.1) r(z 2)
: : _
(i}
203 §
8.0) d t L
@62 (2.4) . . ) I:l 1
For flange dimensions refer to Section 3.7, page 12 h
0135 (5.3) For probe weights refer to page 16 [ ] |

Fig. 3.12 Overall Dimensions — Remote Endura AZ20 Probe

3.6.2 Integral Endura AZ20 Probe

Dimensions in mm (in)

407 16.0)—»

Z

5 ©

=l

=l

] O ||

S

S

5 O

T -
Dimensions from Flange to Probe Cell in m (ft) 55
341 — — e 95
(134) ©135(5.9 05,1.0, 1.5, 2.0, 2.5, 3.0, 3.5 or 4.0 2.2)
' — (1.7,3.3,5.0,6.6,82,9.9, 11.5, 13.1)

Ton

r=nz1

¥ O

For flange dimensions refer to Section 3.7, page 12 |:| i
For probe weights refer to page 16 |:|

390 (15.3)

.
i
il

Fig. 3.13 Overall Dimensions — Integral Endura AZ20 Probe
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Endura AZ20 series probe
Combustion oxygen monitor 3 Mechanical Installation

3.7 Endura AZ20 Probe Flanges - All Probe Lengths

Note. These flanges are not pressure rated.

Dimensions in mm (in).

Flange Type A B C D 4-Hole Flanges
(@) (PCD)
ANSI 2 in 150 152.4 12 19 120.6

(6.00) 0.47) (0.75) (4.75)

ANSI 2.5 in 150 (177.833; (01_57) (01_35) 253?2'5
ANSI 3in 150 27?25 (01,57) (01,?5) 26%6‘;
DIN 65 PN16 (71.22) (01.57) (01.;30) (;.L;%)
JIS 65 5K (Qﬁ%) (01.57) (01.559) (;.?%)
JIS 80 5K e b o o

(7.08) 0.47) (0.75) (6.71)

Table 3.1 4-Hole Probe Flange Types and Dimensions

Flange Type A B C D 6-Hole Flanges
(@) (PCD)
ABB Standard
101 7.3 80
(0.5m[1.64ft] (3.97) 6 (0.24) 0.29) (3.15)
probes only)
ABB Standard 165 12 12.5 140

(6.50) 0.47) (0.50) (5.51)

Table 3.2 6-Hole Probe Flange Types and Dimensions

Flange Type A B C D 8-Hole Flanges
(%)) (PCD)
ANSI 4 in 150 2(3%)6 (01_57) (01.35) 279.(536?
DIN 80 PN16 (72.%(;) (01_57) (OT;BO) ((;g(()))
DIN 100 PN16 (5.26%) (01_57) (01_;30) (71.%%)
JIS 100 5K (72 .%% (01_57) (01_35) (;.65%)

Table 3.3 8-Hole Probe Flange Types and Dimensions

12 IM/AZ20P-EN Rev. G



Endura AZ20 series probe
Combustion oxygen monitor

3 Mechanical Installation

3.8 Mounting Plates for ABB Standard Flanges

In addition to the probe flange, the probe can be supplied with a
mounting plate assembly for use with ABB Standard flanges
(see Table 3.2, page 12) if specified.

Note. A mounting plate is required if there is no existing
mounting on the flue or boiler.

3.8.1 0.5 m (1.7 ft) Probe — Part No. AZ200 796
The 0.5 m (1.7 ft) probe mounting plate comprises the following

items:
probe mounting plate
probe mounting gasket
6 x M6 shakeproof washers
6 x M6 plain washers

6 x M6 nuts
Dimensions in mm (in.)
6 M6 Studs Equispaced 7
on 80 (3‘.15) pcd 0.27)
i o
160
° o 6.30)
o—0
160 — 16
(6.30) (0.63)

Fig. 3.14 Standard Mounting Plate — 0.5 m (1.7 ft) Probe

3.8.2 1.0t0 4.0 m (3.3 to 13.1 ft) Probes -
Part No. AZ200 795
The 1.0t0 4.0 m (3.3 to 13.1 ft) probe mounting plates comprise

the following items:

probe mounting plate
probe mounting gasket
6 x M10 shakeproof washers

6 x M10 plain washers

6 x M10 nuts
Dimensions in mm (in.)
6 M10 Studs Equispaced 20
on 140 (55) pcd (0.79)
| —
Lo ||l
203
o o (8.0) - -JIII)

) o i T
203 — SZL
(8.0) (1.26)

Fig. 3.15 Standard Mounting Plate —
1.0t0 4.0m (3.3 to 13.1 ft) Probes

3.8.3 Long Probe to 0.5 m (1.7 ft) Probe Adaptor Plate —
Part No. AZ200 794
The Long Probe to 0.5 m (1.7 ft) Probe Adaptor Plate comprises

the following items:
probe mounting plate
probe adaptor gasket
probe mounting gasket
6 x M6x16 hexagon-head steel screws
6 x M6 shakeproof washers

Dimensions in mm (in.)

Qty. 6 x 12 (0.5) Dia.
Holes to Clear Z-LT
Probe Fixing Studs

Qty. 6 Holes
Tapped M6
on 80 (3.15) PCD

Fig. 3.16 Long Probe to 0.5 m (1.7 ft) Probes Adaptor Plate

IM/AZ20P-EN Rev. G
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Endura AZ20 series probe
Combustion oxygen monitor

3 Mechanical Installation

3.9 Mounting

Note. Mount integral probes with the transmitter at the top
of the probe head. Mount remote probes with the conduit at
the bottom of the probe head.

3.9.1 Probe
To mount the probe (all sizes):

1. Cuta 120 mm (4.72 in) diameter hole in the flue wall @
2. Either:

a. weld the mounting plate into place, concentric
with the hole in the flue
or

b. drill and bolt the plate to the flue

3. Fit the probe gasket @ and insert the probe into the flue.

4. Secure the probe and gasket using nuts and washers @
as follows:

a. 0.5m (1.7 ft) probe — 6 x M6 nuts and washers

b. 1.0to 4.0 m (3.3 to 13.1 ft) probe — 6 x M10 nuts
and washers

e 2< ) &

Integral Probe
Arrangement

Remote Probe
Arrangement

Fig. 3.17 Mounting the Probe

14
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Endura AZ20 series probe
Combustion oxygen monitor 3 Mechanical Installation

3.9.2 0.5 m (1.64 ft) Probe to Large Probe Adapter Plate
Mounting

Note. The following procedure enables a 0.5 m (1.7 ft)
probe to be fitted into a large probe (1.0 to 4.0 m [3.3 to
13.1 ft]) ABB Standard flange hole.

1. Locate the adapter gasket @ on the existing mounting
plate.

2. Locate the adapter plate on the gasket.

3. Secure the gasket and plate with 6 x M10 nuts and
washers @

4. Fit the probe gasket @ over the probe end. Insert the
probe into the flue.

Remote Probe

Arrangement

5. Secure the probe and gasket using 6 x M6 screws and
washers @

Integral Probe
Arrangement

Fig. 3.18 Adaptor Plate Mounting —
0.5 m (1.7 ft) Probe to Large Probe

IM/AZ20P-EN Rev. G 15



Endura AZ20 series probe
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3.10 End of Life Disposal
Both the integral and remote transmitters contain a small lithium battery that must be disposed of responsibly in accordance with

local environmental regulations.

The remainder of the equipment does not contain any substance that causes undue harm to the environment and must be disposed
of in accordance with the Directive on Waste Electrical and Electronic Equipment (WEEE). It must not be disposed of in Municipal
Waste Collection.

3.11 Endura AZ20 Probe and Transmitter Weights (Unpacked and Packed)

Length m (ft.) Unpacked - kg (Ib) Packed - kg (Ib)
0.5(1.7) 9(19.9) 14.2 (31.4)
1.0 (3.3 11.3 (24.9) 17.9 (39.6)
1.5 (56.0) 13.5 (29.8) 21.7 (47.7)
2.0 (6.6) 15.8 (34.8) 25.4 (55.9)
2.5(8.2) 18 (39.7) 30.7 (67.7)
3.0(9.9 20.3 (44.7) 34.4 (75.8)
3.5(11.5) 22.5 (49.6) 38.1(84.0)
4.0 (18.1) 24.8 (54.6) 41.8 (92.2)

Table 3.4 Endura AZ20 Probe Only (Excludes Transmitter)

Length m (ft.) Unpacked - kg (Ib) Packed - kg (Ib)
0.5 (1.7) 12.5 (27.5) 17.72 (39.1)
1.0 (8.3) 14.8 (32.5) 21.43 (47.3)
1.5 (5.0 17.0 (37.5) 25.14 (55.5)
2.0 (6.6) 19.3 (42.5) 28.35 (63.6)
2.5(8.2) 21.5(47.5) 3417 (75.4)
3.0(9.9 23.8 (52.4) 37.38 (83.5)
3.5(11.5) 26.0 (57.4) 41.59 (91.7)
4.0 (13.1) 28.3 (62.3) 45.30 (99.9)

Table 3.5 Integral Endura AZ20 Probe

Length m (ft.) Unpacked - kg (Ib) Packed - kg (Ib)
0.5(1.7) 11.5(25.4) 16.7 (36.9)
1.0 (3.3 13.6 (30.3) 20.5 (45.1)
1.5 (56.0) 16.0 (35.3) 24.2 (63.3)
2.0 (6.6) 18.3 (40.3) 27.9 (61.4)
25(8.2) 20.5 (42.2) 33.2(73.2)
3.0(9.9 22.8 (50.2) 36.9 (81.3)
3.5(11.5) 25.0 (65.2) 40.6 (89.5)
4.0 (13.1) 27.3 (60.1) 44.3 (97.7)

Table 3.6 Endura AZ20 Probe and Remote Transmitter
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Endura AZ20 series probe
Combustion oxygen monitor

4 Connections

4 Connections
4.1 Electrical Safety

Warning.

The transmitter is not fitted with a switch therefore a
disconnecting device such as a switch or circuit breaker
conforming to local safety standards must be fitted to
the final installation. It must be fitted in close proximity
to the instrument within easy reach of the operator and
must be marked clearly as the disconnection device for
the transmitter — see IM/AZ20E-EN.

The probe must be bonded to local earth via the
external earth connection — see Fig. 4.1.

Electrical installation and earthing (grounding) must be
in accordance with relevant national and local
standards.

Remove all power from supply, relay and any powered
control circuits and high common mode voltages before
accessing or making any connections.

The Endura AZ20 cable carries the screened signal
wires and the separately screened 90 to 264 V AC
heater wires safely. Do not use alternative wires.

The equipment conforms to Installation Category Il of
IEC 61010.

All connections to secondary circuits must have basic
insulation.

After installation, there must be no access to live parts,
for example, terminals.

Terminals for external circuits are for use only with
equipment with no accessible live parts.

If the equipment is used in a manner not specified by
the Company, the protection provided by the
equipment may be impaired.

All equipment connected to the transmitter's terminals
must comply with local safety standards (IEC 60950,
EN601010-1).

External
Earth Connection

Fig. 4.1 External Earth Connection

Caution.

Make connections only as shown.
Maintain Environmental Protection at all times.

Ensure the seal and mating surfaces are clean to
maintain environmental rating.

Ensure cable glands are tightened after wiring. Do not
overtighten the plastic cable glands to avoid destroying
their sealing properties. Initially, tighten finger-tight, then
a further /2 to 8/4 turn using a suitable spanner or
wrench.

Fit blanking plugs where required.

Inductive loads must be suppressed or clamped to limit
voltage swings.

Operation of outputs is programmable.

IM/AZ20P-EN Rev. G
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Endura AZ20 series probe
Combustion oxygen monitor

4 Connections

4.2 Cable Preparation

4.2.1 Endura AZ20 Probe to Remote Endura AZ20
Transmitter

Warning. The Endura AZ20 cable carries the screened
signal wires and the separately screened 90 to 264 V AC
heater wires safely.

If alternative cables are used, the cable sizes and
insulation specifications must be adhered to and the
90 to 264 V AC heater wires must be screened
separately to prevent interference to the signal cables.

If the signal cables are not contained in a suitable
metallic conduit, they must also be screened
separately to prevent external interference.

Referring to Fig. 4.2:

1.

Expose the signal and screen wires by cutting the outer
insulation sheath and screen foil and inner (heater)
insulation sheath and screen foil back to the following
lengths:

— Probe connection wires:
braided copper shield @ - 251030 mm
(1to1.2in.)
connection wires —100 mm (4 in.)

— Transmitter connection wires (incl. screens) @
—100 mm (4 in.)

At both ends of the cable, twist the 2 screen wires @
together to form one twisted pair at each end and fit an
earth sleeve (not supplied) over each twisted pair.

Leave 10 mm (0.4 in.) of each twisted pair exposed for
connection at the terminal plugs.

Prepare the signal and heater wire ends @ for
connection at the terminal plug(s) by cutting sleeves back
to expose 10 mm (0.4 in.) of bare wire.

Important — on non-AutoCal probes, do not cut the
AutoCal wires back to the outer insulation sheath. Instead,
bundle them together at both the transmitter and probe
end to allow a future AutoCal upgrade if required to be
performed using the existing cable.

AutoCal wires comprise:
—  White / Yellow - PS2
—  White / Black — PS Common
— White / Orange — PS1
- White / Green — SV1
—  White / Red — SV Common
—  White / Blue - SV2

5. Proceed to Section 4.3, page 20 to make probe cable

connections at the remote probe.

18
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Combustion oxygen monitor 4 Connections

Green (TC+)

n?2
Soree Screen Foil 1

White (TC-) Grey (ACJC)

White / Green Violet (ACJC)

(AutoCal SV1) ® \ /
lScreerM / / @A/ Blue* (Heater)
(AutoC\Elal\I/gt\(/eégﬁﬂd) ﬁ@ )\)\ Black (Cell -)
Brown* (Heater) \ \
White / Blue /Q\[/ //<)\ Red (Cell +)

(AutoCal SV2)
White / Orange . White / Yellow
PCatl)oIeEatd (AutoCal PS1) . thneI /P ZleggM (AutoCal PS2) Cable at Remote
ove @ (AutoCa ) Screen Foil 2 Transmitter End — refer to
Electronics Manual
7 Remote Probe | IM/AZ20E-EN

N
=gl

**Probe End — Twist Screens 1
and 2 Together Then Sleeve

**Transmitter End — Twist Screens
1 and 2 Together Then Sleeve

A Warning.

*Heater wires (blue, brown) rate d at 85
to 265 V.
**Screens 1 and 2 must be joined for

correct operation

EMC cable gland details (where fitted at probe end) -
view showing gland in completed installation

r - 3\

Rubber Environmental Braided Copper Cable Shield
Seal ﬁ ) N ,— Gland O-ring -

M Y NEMA 4X Seal
Cable Sheath \

\ Cable Wires

to Terminals

Gland Clamping Sleeve

Fig. 4.2 Preparing the Probe Cable

IM/AZ20P-EN Rev. G
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4 Connections

4.3 Electrical Connections

4.3.1 Endura AZ20 Probe Transmitter Connections

Notes.

= Non-AutoCal probes are not fitted with the 6-way
AutoCal terminal block or pressure switch / solenoid
valve block.

m For probes fitted with AutoCal, make standard
connections (steps 1 to 5), then AutoCal connections
as detailed in Section 4.3.2, page 21.

®m  For non-AutoCal probes, retain the unused AutoCal
wires to allow for a future upgrade — see Table 4.2 for
AutoCal wire colors.

Referring to Fig. 4.3:

1.

Unscrew and remove the probe end cap @

2. Pass probe cable through probe entry gland @
taking care not to disturb the existing wiring (D).
3. Remove terminal plug @ from probe terminal block @
4. Make terminal plug connections as shown in Table 4.1:
Terminal / .
Cable Color Tag ID Tx Connection Transmitter Terminal
Bt Cold Plug Connected
Violet ACJC Junctiotn %%?n Znsation
P Cable
Grey ACJC Pt1000 Cold Color Label
Junction Compensation
Red Cell + Oxygen Input (+ve)
Black Cell - Oxygen Input (-ve)
Green TC+ Thermocouple (+ve)
White TC - Thermocouple (-ve)
Screens 1 and 2
Light Yellow SCN (Screens 1 and 2 must be
(Sleeved Screens) connected for correct
operation)
Brown H Oven
Blue H Oven
Table 4.1 Probe Transmitter Cable Connections
5. Carefully connect terminal plug @ into probe terminal
block ® taking care not to disturb the existing wiring @
6. For probes fitted with AutoCal, proceed to Section 4.3.2,
page 21.
For probes without AutoCal, tighten cable gland @
Refit the probe end cap @ and tighten hand-tight.
Refer to IM/AZ20E-EN for transmitter connections.
N )
Fig. 4.3 Endura AZ20 Probe Transmitter Cable Connections
20 IM/AZ20P-EN Rev. G




Endura AZ20 series probe
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4 Connections

4.3.2 AutoCal Connections at Endura AZ20 Probe
1. Make standard connections — see section 4.3.1, page 20,

steps 1 to 5.
Referring to Fig. 4.4:

2. Remove terminal plug @ from probe terminal block
taking care not to disturb the existing wiring @

3. Make AutoCal terminal plug connections as shown in

Table 4.2:
Ul L2 Tag ID | AutoCal Connection
Color
White / Yellow PS2 Pressure Switch
Gas 2
. PS Pressure Switch
White / Black COM Common
White / Orange PS1 Pressure Switch
Gas 1
White / Green SV1 Solenoid Valve Gas 1
White / Red sV Solenoid Valve Common
CcCOoM
White / Blue SV2 Solenoid Valve Gas 2

Table 4.2 AutoCal Connections at Probe
4. Carefully plug the terminal plug @ into probe terminal
block taking care not to disturb the existing wiring @
5. Tighten cable gland @
Refit the probe end cap @ and tighten hand-tight.

Refer to IM/AZ20E-EN for transmitter connections.

Color Label

AutoCal
Terminal Plug
p

Fig. 4.4 AutoCal Connections at Endura AZ20 Probe

IM/AZ20P-EN Rev. G
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4 Connections

4.4 Gas and Air Connections

Two test gas inlets, one reference air inlet and one vent inlet are
located on the probe head. An external earth (bonding) point is
also provided.

Caution. Only use clean dry oil-free instrument air,* or
traceable certified bottled test gas mixtures of O2 / Ne.

4.4.1 Restrictors

Systems can be ordered with or without restrictors — refer to
Sections 3.5.2 and 3.5.3 on pages 9 and 10 for schematics of
all configuration options.

Where restrictors are not fitted, it is necessary to add flowmeters
to the test gas lines and reference air line.

on systems with restrictors, set pressures to 1 bar (15 psi)
=2.21/min (0.58 US gal / min)

on systems without restrictors, pressure is still set to 1 bar
(15 psi) then flow is restricted by valves on flowmeters

4.4.2 Connection Types
Note. Connection types comprise:

/4 NPT female threaded entry supplied with /4 in OD
compression fitting
or

/4 BSP female threaded entry supplied with 6 mm OD
compression fitting

4.4.3 Orientation of External Connections
Fig. 4.5 shows the 2 orientations for test gas, reference air and
the vent.

Endura AZ20 Probe with
Integral Transmitter

Endura AZ20 Probe with
Remote Transmitter

Vent ©©© Ref. Air
162\O—0)/ 161
—

—

TG2/5) ©© TG1
Ref. AND ©) vent

Fig. 4.5 Integral and Remote Endura AZ20 Probe
Gas and Air Connections

*ABB recommend our 5 ym / Oil Coalescing Filter Regulator — see
Appendix D, page 36.

22
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4.4.4 Test Gas Inlets
Two test (calibration) gas inlets are provided for in situ AutoCal
probe testing using a test gas.

If AutoCal is not fitted, Test Gas 1 connection is used for Test
Gases 1 and 2. The gas connections are switched manually, as
requested by the calibration sequencing in the transmitter.

Note. Test gas connection to non-AutoCal transmitters is
made to the external TG1 connection only. TG2 connection
is blanked off permanently.

If the probe is connected permanently to the test gas supply
pipework:

fit a high quality, corrosion-resistant (stainless steel),
solenoid valve, manually operated valve or non-return
valve (that is leaktight even at zero back-pressure) in the
pipework, as close to the test gas inlet valve as possible

keep the valve closed when the calibration system is not in
use

Blanking plugs
(supplied) must be

Test Gas 2 fitted in any unused
Inlet Test Gas lines
(AutoCal
Use Only)

Test Gas 1
Inlet

External
Earth Point

Caution. If the test gas connection is not sealed when not
in use, air leaking into the probe via the connection causes
measurement errors. In a pressurized flue, gases venting to
atmosphere through the connection cause corrosion of, and
/ or block, the test gas tube. In a negative pressure flue, air
leakage causes high Oz reading errors.

Note. It is preferable to use air (20.95 % O2) as one of the
test gases as this is the sensor’s zero point. Alternative
representative gases can be used according to local
environmental conditions.

To ensure better accuracy, use 2 test gases that represent
the top and bottom limits of the known operating range.

Due to resolution accuracies, do not calibrate the system
with gases of less than 1 % Oa2.

Fig. 4.6 Test Gas Connections —
Endura AZ20 Probe with Remote Transmitter Shown

IM/AZ20P-EN Rev. G
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4.4.5 Vent

The vent allows the reference air to escape to atmosphere. If the
vent is likely to be exposed to moisture, connect a tube to the
vent and route to a dry area.

Ensure that the vent, or the vent tube, does not become
blocked during probe use.

Fig. 4.7 Vent

4.4.6 Reference Air Inlet
A clean, dry, oil-free air supply is required, (for example, from a
pump or filter-regulator — see Appendix D, page 36.

Connect the reference air tubing to the external reference air
inlet — see Fig. 4.8.

Note.

The reference air supply must be to instrument air
standards - clean, dry and free of oil vapor and
particle contamination; see schematics in Sections
3.5.2 and 3.5.3 on pages 9 and 10.

ABB recommend using the ABB 5um / Oil Coalescing
Filter Regulator to supply reference air — see Appendix
D, page 36.

If oil vapor is suspected, use an ABB Reference Air
Pump to supply reference air to the probe — see
Appendix D, page 30.

External
Reference
Air Inlet

Fig. 4.8 Reference Air Inlet

4.4.7 Inline Shut-off Valves

On non-AutoCal systems, if the test gas line is connected
permanently and is >10 m (33 ft.) from the supply, fit non-return
valves at the probe head to prevent breathing of flue gas in and
out of test gas lines.

24
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4.4.8 Internal Test Gas and Reference Air Tubes

Reference Test Gas Tube Reference Test Gas Tube
Air Tube to Sensor Air Tube to Sensor

Fig. 4.9 Internal Test Gas and Reference Air Tubes — Fig. 4.10 Internal Test Gas and Reference Air Tubes —
Non-AutoCal AutoCal Fitted
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5 Start-up and Operation

5.1 Preparation

1.

If the probe is not connected permanently to test gas
pipework for automatic calibration purposes, ensure
blanking plugs are securely fitted to the test gas inlet
connections on the probe.

If the probe is connected permanently to test gas
pipework for automatic calibration purposes, ensure that
the valve installed in the pipework adjacent to the test gas
connection is closed.

Caution. If the test gas connection is not sealed
when not in use, air leaking into the probe via the
connection causes measurement errors. In a
pressurized flue, gases venting to atmosphere
through the connection cause corrosion of, and / or
block, the test gas tube. In a negative pressure flue,
air leakage causes high Oz reading errors.

Check the connections on both the probe and the
transmitter.

Test gas connections must be checked for leaktight joints.
Leaks, especially on  permanently  pressurized
AutoCal-fitted probes, can cause errors and drain away
expensive bottles of test gas.

Adjust the reference air flow to a stable flow rate between
0.3 and 0.5 1/ min (0.64 and 1.06 scfh) for probes with no
restrictors fitted or 1 bar (15 psi) for probes with restrictors
fitted.

— refer to Section 3.5.2, page 9 for probes fitted with
AutoCal.

— refer to Section 3.5.3, page 10 for probes without
AutoCal.

5. Set the test gas flows — Section 5.2, following.
6. Calibrate the system as detailed in IM/AZ20E-EN

Note. Only perform a final system calibration after the
probe has been thermally stable for 2 hours.

5.2 Setting Up Test Gases

This section prepares the system for manual and automatic
calibration routines by setting up the test gas flows and
pressures to suit different AutoCal / restrictor configurations:

refer to Sections 3.5.2 and 3.5.3, pages 9 and 10 for test
gas and reference air supply configurations.

connections are the same for remote and integral
transmitters.

Note. The following sections assume the transmitter and
probe are energized, the reference air supply is on and test
gases are available.

5.2.1 AutoCal System with Restrictors
To set up an AutoCal system with restrictors:

1. Make test gas and reference air connections as detailed in
Section 3.5.2, page 9 (remote or integral transmitter).

2. Turn on Test Gas 1 and set the pressure to a nominal
1 bar (15 psi).

3. At the transmitter, check the Calibrate / AutoCal Hardware
/ Hardware Type parameter is set to Internal.

4. At the transmitter, open the Test Gas 1 valve by selecting:

Calibrate / AutoCal Hardware / Valve Manual Control /
Test Gas 1 and pressing 7a> to open the valve.

A small icon is displayed to indicate the valve is in the
Open position:

TATT‘._

Valve icon Valve icon
Open position Closed position
Fine tune Test Gas 1 pressure to 1 bar (15 psi).

6. Turn gas off at the transmitter by pressing <3, then turn
Test Gas 1 off at the supply.

Repeat steps 2 to 6 for Test Gas 2 (if present).

8. Refer to IM/AZ20E-EN to perform a calibration when
required.

26

IM/AZ20P-EN Rev. G



Endura AZ20 series probe
Combustion oxygen monitor

5 Start-up and Operation

5.2.2 AutoCal System without Restrictors
To set up an AutoCal system without restrictors:

1. Make test gas and reference air connections as detailed in
Section 3.5.2, page 9 (remote or integral transmitter).

2. Turn on Test Gas 1 and set the pressure to a nominal
1 bar (15 psi).

3. At the transmitter, check the Calibrate / AutoCal Hardware
/ Hardware Type parameter is Internal.

4. At the transmitter, open the Test Gas 1' valve by selecting:

Calibrate / AutoCal Hardware / Valve Manual Control /
Test Gas 1 and pressing &> to open the valve.

A small icon is displayed to indicate the valve is in the
Open position:

T"T

Valve icon
'Open’' position

_..._
Valve icon
'Closed' position
5. Fine tune Test Gas 1 pressure to 1 bar (15 psi) and set the

flow on the flowmeter to 2.2 |/ min (4.662 scfh).

6. Turn gas off at the transmitter by pressing <3, then turn
Test Gas 1 off at the supply.

Repeat steps 2 to 6 for Test Gas 2 (if present).

8. Refer to IM/AZ20E-EN to perform a calibration when
required.

5.2.3 Non-AutoCal System with Restrictors
To set up an Non-AutoCal system with restrictors:

1. Make test gas and reference air connections as detailed in
Section 3.5.3, page 10 (remote or integral transmitter).

Note. Test Gas 1 and 2 connections are made to the
probe’s external Test Gas 1 (TG1) connection and
must be switched manually — see section 3.5.3, page
10.

2. Turn on Test Gas 1 and adjust the pressure to
1 bar (15 psi).

3. Turn Test Gas 1 off at the supply.

4. Repeat steps 2 to 4 for Test Gas 2 (if present), connect the
Test Gas 2 line to the probe’s external TG1 connection.

5. Refer to IM/AZ20E-EN to perform a calibration when
required.
5.2.4 Non-AutoCal System without Restrictors
To set up an Non-AutoCal system without restrictors:

1. Make test gas and reference air connections as detailed in
Section 3.5.3, page 10 (remote or integral transmitter).

Note. Test Gas 1 and 2 connections are made to the
probe’s external Test Gas 1 (TG1) connection and
must be switched manually — see section 3.5.3, page
10.

2. Turn on Test Gas 1, adjust the pressure to 1 bar (15 psi)
and the flow on the flowmeter to 2.2 | / min (4.662 scfh).

3. Turn Test Gas 1 off at the supply.

4. Repeat steps 2 to 4 for Test Gas 2 (if present), connecting
the Test Gas 2 line to the probe’s external TG1

connection.
5. Refer to IM/AZ20E-EN to perform a calibration when
required.

IM/AZ20P-EN Rev. G
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6 Endura AZ20 Probe Specification

6 Endura AZ20 Probe Specification
Physical

Probe insertion lengths

05m(1.71) 25m (8.2 ft)
1.0m (3.3 ft.) 3.0m 9.9 1)
1.5m (5.0 ft.) 35m(11.5ft)
2.0m (6.6 ft.) 4.0m(13.1 ft.

Process connection

All probe lengths:
ANSI B16.5 150 Ib
2,2.5,8,4in
DIN2501 Part 1
65, 80, 100 mm
JIS B2238 5K
NPT
(flange pressure ratings do not apply)

0.5m (1.7 ft.) probes ABB 500 mm (19.7 in)
standard flange

ABB 1000 mm (39.4 in)
standard flange

1.0 m (8.3 ft.) and longer

Probe body material

316L stainless steel
Mounting angle

Horizontal to vertically down

Note. Horizontally-mounted probes greater than 2.0 m
(6.6 ft.) in length may need to be supported.

Process Conditions
Standard process temperature

All probe lengths* —20 to 800 °C (-4 to 1472 °F)

Process pressure
Designed to withstand 35 kPa (5.1 psi) — positive or negative
(pressure compensation required above 5 kPa (0.7 psi) — transmitter
can apply fixed pressure compensation

* For > 2 m (6.6 ft.) probes, special conditions may apply

Operating requirements
Reference air

Regulated Probes with restrictors 1 bar (15 psi),
supply flowmeters not required
Probes without 1 bar (15 psi)
restrictors flowmeters required with
flow sett0 0.3t0 0.5/ min
(0.64 to 1.06 scfh)
Pumped Probes with / without Preset flow
supply restrictors 0.3t0 0.51/ min
(0.64 to 1.06 scfh)
Test gas

User-selectable, 100 to 0.1 % Oz balance N2 and / or air
(air is recommended as one of the test gases)

Probes with
restrictors

1 bar (15 psi) — flowmeters not required as
restrictors preset flow to 2.2 1/ min
(4.662 scfh)

Probes without
restrictors

1 bar (15 psi) flowmeters required,
set to 2.2 |/ min (4.662 scfh) flow

Calibration
Manual, semi-automatic or automatic
(controlled by Endura AZ20 transmitter)

Automatic calibration
AutoCal hardware
Optional built-in solenoid valves for control of test gas flow

Built-in pressure switches to detect presence of test gases

Heater Operational Requirements

AZ20 Probe
Nominally 190 Q, 70 W at 115 V AC - power is limited to 70 W max.
by AZ20 transmitter over an 85 to 265 V AC range.

AZ20 / ZFG2 Replacement Probe
Nominally 25Q, 120 W at 55 V AC - for use only with a ZDT analyzer
or ZMT transmitter

DS/AZ20-EN Rev. J
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Appendix A — Principle of Operation

Appendix A - Principle of Operation

The Endura AZ20 probe's zirconia cell is a thimble-shaped sensing element fitted with inner and outer electrodes at its closed end.
The inner electrode is exposed to the flue gas entering the open end of the cell; the outer electrode is supplied with reference air from
a pump or regulator and is therefore exposed to a constant partial pressure of oxygen (20.95 % Oz). The cell is held at a constant
700°C (1292 °F) by a heater and control thermocouple.

Because zirconia is an electrolyte that conducts only oxygen ions at temperatures in excess of 600°C (1112 °F), the voltage
generated between the electrodes (the cell output) is a function of the ratio of the oxygen partial pressure difference between the
reference electrode and the measuring electrode and its temperature. Therefore, any change in the oxygen partial pressure of the flue
gas at the exposed electrode produces a change in the cell output voltage as dictated by the Nernst equation.

Cell output voltage increases logarithmically with decreasing oxygen, thus providing high sensitivity at low oxygen levels.

—— Diffuser / Flame Arrester

— Test Gas

— Cell

— High Temperature Seal — Insulator — Heater Element (700°C [1292 °F])
| = >
B
t o i
(]
' |
Flue \ ﬂkh : /
| IR==———
— ‘ |
I - \ () E
= [ [ !
[ — Vi
- Ve !
Cell Output

—— Control Thermocouple 'K'

Reference Air

+ Ve

Fig. A.1 Endura AZ20 Probe Construction
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Appendix B - Endura AZ20/ZFG2 Replacement Probe

The Endura AZ20/ZFG2 replacement probe can be connected to existing ZMT transmitters or ZDT-FG analyzers to replace exising
ZFG2 probes. To allow direct replacement, Endura AZ20/ZFG2 replacement probes are supplied with a single M20 gland conduit of 6
or 10 m (18 or 30 ft) length. NPT versions are supplied with a single /2 in NPT female threaded entry only.

Note. For Endura AZ20/ZFG2 replacement probe test gas and connection details at the existing ZMT transmitter or ZDT-FG
analyzer, refer to the following manuals:

IM/ZDT-FG — copies of the IM/ZDT/FG manual can be downloaded from the ABB web site (www.abb.com).
IM/ZMT — copies of the IM/ZMT manual can be downloaded from the ABB website (www.abb.com).

Internal Reference Air Connection — see Appendix B.2, page 33

Endura AZ20/ZFG2 Flue

Replacement Probe Measured gas

No AutoCal** pressure limits
External Reference - must be
constant

Air Connection
+0.35 bar (5 psi)

Vent to Dry Area
(Unrestricted Flow) PN
Vent A\ Ref. Air M
ok o It H
Q
Q) e ]
20 mm or
/2 NPT Gland 05to2m
Existing ZMT Transmitter or (1.7t0 6.6 ft.)
ZDT-FG Analyzer Xﬁ:pr 70 °C 600 °C (1112 °F)
— see Note below 158 °F) -20 °C

(
ZDT-FG ZMT 20 °C /H[ ~°h /
) *Test Gas B /
A g (-4 °F)

° ° o

External Reference Air Endura AZ20/ZFG2 Replacement Probe Is
s s R Ea— Supply from ) . .
L o Transmitter / Analyzer supplied with probe conduit
SrrmrTeT (6 or 10 m [18 or 30 ft])

\ — Conduit connections should be made at ZMT/ZDT
End (No conduit on NPT version)

Conduit Including Internal Reference Air
Line From Transmitter / Analyzer with
Reference Air Supply

o~

External Reference Air Supply Line Required for ZMT
/ Transmitter or ZDT-FG Analyzer Without Internal Pump
ABB Reference Air Unit — Existing Installation
or ABB Reference Air Pump — see Appendix
D, page 36

*Optional solenoid valve where the line length between gas panel and probe head > 10 m (32.8 ft.).

**See Probe Specification, page 28 for heater operational requirements.

Fig. B.1 Endura AZ20/ZFG2 Replacement Probe with Existing System
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B.1 Endura AZ20/ZFG2 Replacement Probe Conduit Electrical Connections

Important.

m  For removal of the existing ZFG2 probe (complete with
its conduit assembly) and installation of the Endura
AZ20/ZFG2 replacement probe, refer to the ZFG2
probe manual (this manual can be downloaded from
the ABB web site at (www.abb.com) or by clicking the
following link: IM/ZFG2).

®  The Endura AZ20/ZFG2 replacement probe must be
installed using the new conduit supplied with the
probe.

B.1.1 Electrical Connections
Referring to Fig. B.2:

[)
1. Unscrew and remove probe end cap @
2. Pass conduit through probe entry gland @ taking
care not to disturb the probe’s internal wiring @
3. Tighten cable gland @
4. Make connections @ to colored terminal plug
connections as shown in Table B.1:
- Colored Terminal
Termlgillc/)rCable Tag ID Connection Plug connections

Violet
Grey Not Used
Red Cell + Oxygen Input (+ve)
Blue Cell - Oxygen Input (-ve)
White TC+ Thermocouple (+ve)
Blue TC - Thermocouple (-ve)
Braid Cell SCN Screen
Brown H Heater
Blue H Heater
Table B.1 Probe Transmitter Cable Connections

5. Make reference air connections as detailed in Appendix
B.1.2, page 32.

Fig. B.2 Endura AZ20/ZFG2 Replacement Probe —
Conduit Electrical Connections

IM/AZ20P-EN Rev. G 31
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Appendix B — Endura AZ20/ZFG2 Replacement Probe

B.1.2 Endura AZ20/ZFG2 Replacement Probe -
Conduit Reference Air Connections
Referring to Fig. B.3:

1. For probes using the conduit (internal) Reference Air line:
a. disconnect pipe @ at the hexagonal fitting .

b. reconnect pipe @ to the internal Reference Air tube

coming from the conduit — ensure flexible tubing

does not kink (especially after the probe end cap is
re-fitted)

c. fit a blanking plug to the external 'Ref. Air'
connection at on the probe body to prevent
water ingress

d. proceed to step 3.
2. For probes using an external Reference Air line, connect

the existing reference air supply line to the probe’s external
'Ref. Air' connection — see section 4.4.6, page 24.

3. Refit probe end cap @ and screw it hand-tight.

4. Refer to Appendix B.2, page 33 for connections to
ZDT-FG analyzers or Appendix B.3 page 34 for
connections to ZMT transmitters.

Fig. B.3 Endura AZ20/ZFG2 Replacement Probe —

Conduit Reference Air Connections
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Appendix B — Endura AZ20/ZFG2 Replacement Probe

B.2 ZDT-FG Analyzer Connections

Warning. Before disconnecting existing ZFG2 conduit, or
connecting the new Endura AZ20/ZFG2 replacement probe
conduit, ensure the power supply, any powered control
circuits and high common-mode voltages are switched off.

B.2.1 Disconnecting the Existing ZFG2 Probe
Referring to Fig. B.4:

1. Unlock and remove the lower panel @ from the ZDT-FG
analyzer, remove the 2 shroud retaining screws and
remove shroud @

2. Disconnect wires from heater terminal @ cell terminal
, thermocouple terminal @ and loosen conduit entry
gland @

3. For analyzers using the conduit’s Reference Air line,
disconnect existing reference air supply @ remove the
conduit and proceed to step 5.

4. For analyzers using an external Reference Air connection,
leave the existing reference air supply pipe @ in place.

Note. For analyzers without internal pumps, the Reference
Air connection is made directly to the probe’s external 'Ref.
Air' connection — see Fig. B.1, page 30.

B.2.2 Connecting the Endura AZ20/ZFG2 Replacement
Probe
Referring to Fig. B.4:

1. Pass the new conduit through entry gland @ and tighten
the gland.

2. Make connections to heater terminal @ cell terminal @
thermocouple terminal @ as shown in Table B.2.

*External air line to internal pump (used if conduit air line is not
connected). For analyzers with no internal pump, the Reference
air line connects directly to the probe’s external 'Ref. Air'
connection - see Fig. B.1, page 30.

ZDT-FG Connection Wire
Terminal
H Heater Brown
H Heater Blue
E Heater Earth (\a(ging/
Cell + Oxygen Input (+ve) Red
Cell - Oxygen Input (-ve) Blue
Cell SCN Oxygen Input Screen Braid
TC+ Thermocouple (+ve) White
TC- Thermocouple (-ve) Blue

Table B.2 Conduit Connections at ZDT-FG Analyzer

3. For probes using the conduit’s Reference Air supply,
connect conduit reference air line @

4. Refit shroud @ and secure it with the 2 shroud retaining
SCrews .

5. Refit the lower panel @

Fig. B.4 Endura AZ20/ZFG2 Replacement Probe
Conduit Connections at ZDT-FG Analyzer

IM/AZ20P-EN Rev. G

33



Endura AZ20 series probe
Combustion oxygen monitor

Appendix B — Endura AZ20/ZFG2 Replacement Probe

B.3 ZMT Transmitter Connections

Warning. Before disconnecting or connecting conduit,
ensure the power supply, any powered control circuits and
high common-mode voltages are switched off.

B.3.1 Disconnecting the Existing ZFG2 Probe
Referring to Fig. B.3:

1. Unlock and open the door @ remove the 2 retaining
screws (B) and remove the mains protection plate @

2. Disconnect wires from heater terminal @ cell terminal
@ and thermocouple terminal @ and loosen conduit
entry gland @

3. For probes using the conduit's Reference Air line,
disconnect existing reference air supply pipe @ remove
the conduit and proceed to step 5.

4. For probes using an external Reference Air connection,
leave the existing reference air supply in place.

Note. For transmitters without internal pumps, the
Reference Air connection is made directly to the probe’s
external 'Ref. Air' connection — see Fig. B.1, page 30.

B.3.2 Connecting the Endura AZ20/ZFG2 Replacement
Probe
Referring to Fig. B.3:

1. Pass the new conduit through entry gland @ and tighten
the gland.

2. Make connections to heater terminal @ cell terminal @
and thermocouple terminal @ as listed in Table B.2.

~~
0

0 0 [ [

ZMT Terminal Connection Wire
H Heater Brown

H Heater Blue

E Heater Earth C\?;ﬁg\?v/

Cell + Oxygen Input (+ve) Red
Cell - Oxygen Input (-ve) Blue

Cell SCN Oxygen Input Screen Braid
TC+ Thermocouple (+ve) White

TC- Thermocouple (—ve) Blue

Table B.3 Conduit Connections at ZMT Transmitter

3. For probes using the conduit’s Reference Air supply,
connect conduit reference air line @

4. Refit the mains protection plate @ and secure it with the
2 retaining screws .

5. Close and lock the door @

Fig. B.5 Endura AZ20/ZFG2 Replacement Probe
Conduit Connections at ZMT Transmitter
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Appendix C - Using an External Automatic Calibration Panel

Warning. Isolate the Endura AZ20 transmitter and external automatic calibration panel before making AutoCal connections.

Referring to Fig. C.1, relay outputs 1 and 2 from the Endura AZ20 transmitter can be used to switch solenoid valves in an external
automatic calibration panel to provide AutoCal functionality. The external automatic calibration components must be powered by an

independent supply.

Endura AZ20 Transmitter Relay Outputs

*24 V, 2 W or relay NO / NC

1
1
! *Solenoid Reference
: Valve 1 Air
1
1
i

Relay 1 and 2 Outputs .

— see IM/AZ20E-EN for Connections 1 .
1 “Solenoid Test
! Valve 2 Gas
1
1
1
1

External Automatic Calibration Panel

Test gas pressure 1 bar (15 psi)
=2.2L/min (4.662 scfh)

Refer to Section 3.4, page 7 for test gas
and reference air pressures

Reference
Air

Test Gas 1
Test Gas 2

Probe
~ Test Gas
Connections

Fig. C.1 Schematic — Example of External Automatic Calibration Panel

IM/AZ20P-EN Rev. G
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Appendix D - Accessories and Spares

D.1 Documentation

Part No. Description Part No. Description
IM/AZ20M-EN Maintenance Guide Qil-coalescing
Download* the Maintenance Filter-Regulator:
Guide from: AZ200 731 /2 NPT 5 um
AZ200 732 /4 BSP 5 um
www.ABB.com/analytical-instruments
*Enter this address in your browser and then type
IM/AZ20M-EN in the search box. The Maintenance Guide
is the top link. Pre-June 2013 Post-June 2013
regulator regulator
D.2 Probe Spares Filter elements for pre-June 2013 regulator:
. AZ200 740 5um filter element
e DEES[EIT AZ200 741 Oil coalescing filter element
AZ200 700 Cell Assembly —— Filter elements for post-June 2013 regulator:
(includes %m@ =S AZ200 742 5um filter cartridge
Commissioning label %g@ AZ200 743 Oil coalescing filter cartridge
and C-ring) ) ABB Reference Air Pump:
AZ200 770 /4 BSP (Metric) 230 V AC 50 / 60 Hz
AZ200 727 Restrictor AZ200 771 /4 BSP (Metric) 115 V AC 50 / 60 Hz
Upgrade Kit @\W‘ AZ200 772 1/4 NPT (Imperial) 230 V AC 50 / 60 Hz
N @W‘ AZ200 773 /4 NPT (Imperial) 115V AC 50 / 60 Hz
AZ200 728 Probe End Cap (includes wiring labels)
Probe Length | Part Number Probe Length | Part Number
' 0.5m (1.7 ft.) AZ200 701 2.5m (8.2 ft) AZ200 705
' 1.0m (3.3 1t) AZ200 702 3.0m (Q.91t) AZ200 706
1.5m (5.01t) AZ200 703 3.5m(11.51t) AZ200 707
& 2.0m (6.6 ft.) AZ200 704 4.0m (13.1 ft.) AZ200 708
AZ20 AZ20/ZFG2
Version  Replacement Version Table D.1 Thermocouple / Electrode Assembly
AZ200 729 Diffuser Assembly (includes C-ring) Probe Length | Part Number Probe Length | Part Number
e—m 0.5m (1.7 ft) AZ200 710 25m(8.21t) AZ200 714
bwku@ % 1.0m (3.3 1t.) AZ200 711 3.0m (9.9 1t) AZ200 715
—Cs—=mg 1.5m (5.0 ft.) AZ200 712 3.5m (11.51t) AZ200 716
m@ @ 2.0m (6.6 ft.) AZ200 713 4.0m (13.1 ft) AZ200 717

AZ200 730 (NPT)
AZ200 733 (BSP)

Table D.2 AZ20 Standard Probe Heater Assembly

Length
dependant:
AZ20 Standard -
see Table D.2

AZ20/ZFG2
Replacement

Probe - see Table
D.3

AZ20 Standard Heater Assembly
AZ20/ZFG2 Replacement Heater Assembly

Probe Length Part Number
0.5m (1.7 ) AZ200 720
1.0m 3.3 1t) AZ200 721
1.5m(5.0ft) AZ200 722
2.0m (6.6 ft.) AZ200 723

Table D.3 AZ20/ZFG2 Replacement Probe Heater Assembly

Application
dependant
—see Table D.4

ABB Flowmeter

Flowmeter Type Part
Number

/4 NPT Flowmeter (Reference Air): 0.1t0 0.851/ min | AZ200 786

(0.21 to 1.8 scth) STP

'/4 BSP Flowmeter (Reference Air): 0.1 t0 0.85 |/ min | AZ200 787

(0.21 to 1.8 scfh) STP

/4 NPT Flowmeter (Test Gas): 0.6 to 4.4 1/ min AZ200 788

(1.27 to 9.32 scfh) STP

'/4 BSP Flowmeter (Test Gas): 0.6 to 4.4 | / min AZ200 789

(1.27 t0 9.32 scfh) STP

Length dependant
- see Table D.1

Thermocouple / Electrode Assembly

&= ) —(( A

Table D.4 ABB NPT/BSP Flowmeters

36

IM/AZ20P-EN Rev. G


http://search.abb.com/library/Download.aspx?DocumentID=IM/AZ20M-EN&LanguageCode=en&DocumentPartId=&Action=Launch

Sales Service Software




ABB Limited

Measurement & Analytics

Oldends Lane, Stonehouse
Gloucestershire,

GL10 3TA

UK

Tel: +44 (0)1453 826661

Fax: +44 (0)1453 829671

Email: instrumentation@gb.abb.com

ABB Inc.

Measurement & Analytics
125 E County Line Road
Warminster, PA 18974

USA

Tel: +1215 674 6000

Fax: +1215674 7183

abb.com/measurement

We reserve the right to make technical changes or modify the contents of this document
without prior notice. With regard to purchase orders, the agreed particulars shall prevail.
ABB does not accept any responsibility whatsoever for potential errors or possible lack of

information in this document.

We reserve all rights in this document and in the subject matter and illustrations contained
therein. Any reproduction, disclosure to third parties or utilization of its contents —in
whole or in parts —is forbidden without prior written consent of ABB.

Copyright© ABB 2018
Allrights reserved

AL HR HD
MRpmw

IM/AZ20P-EN Rev. G 08.2018


mailto:instrumentation%40gb.abb.com?subject=Customer%20Enquiry
http://abb.com/measurement

	1 Safety
	1.1 Health & Safety
	1.2 Electrical Safety – CEI / IEC 61010-1:2001-2
	1.3 Symbols – CEI / IEC 61010-1:2001-2
	1.4 Product Recycling Information
	1.5 Product Disposal
	1.6 Restriction of Hazardous Substances (RoHS) 
	1.7 Safety Precautions
	1.8 Safety Conventions
	1.9 Safety Recommendations
	1.10 Service and Repairs
	1.11 Potential Safety Hazards

	2 System Overview
	3 Mechanical Installation
	3.1 General Installation Requirements
	3.2 Unpacking
	3.3 Identifying the Probe
	3.4 Siting
	3.4.1 System Overview

	3.5 Pneumatic Connections
	3.5.1 Pneumatic Connection Configurations
	3.5.2 Pneumatic Connections for Probes with Restrictors
	3.5.3 Pneumatic Connections for Probes without Restrictors

	3.6 Overall Dimensions
	3.6.1 Remote Endura AZ20 Probe
	3.6.2 Integral Endura AZ20 Probe

	3.7 Endura AZ20 Probe Flanges – All Probe Lengths
	3.8 Mounting Plates for ABB Standard Flanges
	3.8.1 0.5 m (1.7 ft) Probe – Part No. AZ200 796
	3.8.2 1.0 to 4.0 m (3.3 to 13.1 ft) Probes – Part No. AZ200 795
	3.8.3 Long Probe to 0.5 m (1.7 ft) Probe Adaptor Plate – Part No. AZ200 794

	3.9 Mounting
	3.9.1 Probe
	3.9.2 0.5 m (1.64 ft) Probe to Large Probe Adapter Plate Mounting

	3.10 End of Life Disposal
	3.11 Endura AZ20 Probe and Transmitter Weights (Unpacked and Packed)

	4 Connections
	4.1 Electrical Safety
	4.2 Cable Preparation
	4.2.1 Endura AZ20 Probe to Remote Endura AZ20 Transmitter

	4.3 Electrical Connections
	4.3.1 Endura AZ20 Probe Transmitter Connections
	4.3.2 AutoCal Connections at Endura AZ20 Probe

	4.4 Gas and Air Connections
	4.4.1 Restrictors
	4.4.2 Connection Types
	4.4.3 Orientation of External Connections 
	4.4.4 Test Gas Inlets
	4.4.5 Vent
	4.4.6 Reference Air Inlet
	4.4.7 Inline Shut-off Valves
	4.4.8 Internal Test Gas and Reference Air Tubes


	5 Start-up and Operation
	5.1 Preparation
	5.2 Setting Up Test Gases
	5.2.1 AutoCal System with Restrictors
	5.2.2 AutoCal System without Restrictors
	5.2.3 Non-AutoCal System with Restrictors
	5.2.4 Non-AutoCal System without Restrictors


	6 Endura AZ20 Probe Specification
	Appendix A – Principle of Operation
	Appendix B – Endura AZ20/ZFG2 Replacement Probe
	B.1 Endura AZ20/ZFG2 Replacement Probe Conduit Electrical Connections
	B.1.1 Electrical Connections
	B.1.2 Endura AZ20/ZFG2 Replacement Probe – Conduit Reference Air Connections

	B.2 ZDT-FG Analyzer Connections
	B.2.1 Disconnecting the Existing ZFG2 Probe
	B.2.2 Connecting the Endura AZ20/ZFG2 Replacement Probe

	B.3 ZMT Transmitter Connections
	B.3.1 Disconnecting the Existing ZFG2 Probe
	B.3.2 Connecting the Endura AZ20/ZFG2 Replacement Probe


	Appendix C – Using an External Automatic Calibration Panel
	Appendix D – Accessories and Spares
	D.1 Documentation
	D.2 Probe Spares



<<
  /ASCII85EncodePages false
  /AllowTransparency true
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-Heavy
    /HelveticaNeue-HeavyItalic
    /HelveticaNeue-Italic
    /HelveticaNeue-Light
    /HelveticaNeue-LightItalic
    /HelveticaNeueLTW1G-Lt
    /HelveticaNeueLTW1G-LtIt
    /HelveticaNeueLTW1G-Md
    /HelveticaNeueLTW1G-MdIt
    /HelveticaNeue-Medium
    /HelveticaNeue-MediumItalic
    /HelveticaNeue-Roman
    /HelveticaNeue-Thin
    /HelveticaNeue-ThinItalic
    /Monaco
    /ScreenMatrix-Regular
    /ScreenMatrix-RegularExpert
    /Tahoma
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 240
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 240
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create optimised Adobe PDF documents that are to printed by Xerox for ABB. )
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (None)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




