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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 - CEIl / IEC 61010-1:2001-2

This equipment complies with the requirements of CEI / 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 - CEIl / IEC 61010-1:2001-2
One or more of the following symbols may appear on the equipment labelling:

@ Protective earth (ground) terminal.

J_— Functional earth (ground) terminal.

———= | Direct current supply only.

~~— | Alternating current supply only.

—_— Both direct and alternating current supply.

IM/AZ20E-EN Rev. F 3
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The equipment is protected through double insulation.

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.

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

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

B> B> O

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.

This symbol indicates the need for protective hand wear.

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.

@@

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.

1.4 Product Recycling Information

=4

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.

Note. For
on how to

return for recycling, please contact the equipment manufacturer or supplier for instructions
return end-of-life equipment for proper disposal.

IM/AZ20E-EN Rev. F
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1.5 Product Disposal

Note. The following only applies to European customers.

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.

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
manufacturing of electrical and electronic 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 REACH directive

The candidate list according to Article 59 of the Regulation (EC) No 1907/2006 on the Registration,
Evaluation, Authorisation and Restriction of chemicals (REACH,) continues to expand. Article 33 places a
legal obligation on an article producer to inform recipients of the information requirements when a candidate
list substance is contained within an article at percentage of greater than 0.1% W/W.

The AZ25 probe, product number AZ25/ all variants, aluminosilicates (CAS, 142844-00-6) a class 2
carcinogen, is contained at a percentage marginally greater than 0.1% of the weight of the product. The
material is totally enclosed within the product and should pose no risk to the user during installation, use
and decommissioning providing the probe is handled in accordance with the instructions defined in the
user manual. The probe should be disposed of as hazardous waste.

Further information on refractory ceramic fibers can be found at Fiberfrax, www.Fiberfrax.com and on the
ECHA (European Chemicals Hazards Agency) websites.

1.8 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.

IM/AZ20E-EN Rev. F 5
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1.9 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.

1.10 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.

1.11 Service and Repairs

Other than the serviceable items listed in IM/AZ20P-EN, 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.

1.12 Potential Safety Hazards
The following potential safety hazards are associated with operating the system:
Electrical (line voltage)

Potentially hazardous chemicals

6 IM/AZ20E-EN Rev. F
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2 Introduction

The new Endura AZ20 is the latest in a long line of high-quality, combustion gas analyzers from ABB and
provides continuous monitoring of oxygen content in applications using in situ probes.

Operation and programming of the Endura AZ20 is via four capacitive switches and a digital display located
on the front of the transmitter.

In operation, the transmitter can display measured % oxygen, cell mV, cell temperature or probe heater
output. Set-up of alarm, retransmission and calibration parameters is achieved in programming mode,
where key parameters are protected by security codes.

Measured oxygen values can be retransmitted to remote equipment using the retransmission output facility.
The range of values retransmitted can be set anywhere within the transmitter's display range of O to
100 % Oa.

Remote alarm indication is provided by two relay outputs. Relays are programmed to activate when the
oxygen level moves either above or below a pre-defined set point. The alarm relay can also be used as a
‘general alarm' that is activated in the event of a transmitter or system fault.

This User Guide provides the following information:
installation details for a remote AZ20 transmitter — see Section 3, page 8

probe cable, power supply and output connection details for remote and integral AZ20 transmitters —
see Section 4, page 11

programming, calibration and troubleshooting information for remote and integral AZ20 transmitters

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.

IM/AZ20E-EN Rev. F 7
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3 Mechanical Installation

3.1 Unpacking

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

3.2 End of Life Disposal
The transmitter contains a small lithium battery that must be removed and disposed of responsibly in
accordance with local environmental regulations.

The remainder of the transmitter 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.

3.3 Cleaning

The transmitter can be hosed down if it has been installed to IP66 / NEMA 4 standards, (cable glands are
fitted correctly and all unused cable entry holes are blanked off — see Section 4.1.1, page 12 [remote
transmitter] or see Section 4.9, page 22 [integral transmitter]).

Warm water and a mild detergent can be used.

8 IM/AZ20E-EN Rev. F
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3.4 Installation Conditions — Transmitter

Caution. Remote transmitter shown. Refer to IM/AZ20P-EN for integral transmitter installation
conditions.

55 °C
(131 °F) Max.

Fig. 3.1 Within Temperature Limits and in a Shaded Environment

Warning.
Locate the transmitter in a position where its temperature and humidity specification are not
exceeded and ensure it is protected from direct sunlight, rain, snow and hail.
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.

Position the transmitter to enable an
unobstructed view of the display and
access to cables

Fig. 3.2 Access to Transmitter

IM/AZ20E-EN Rev. F 9
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3.5 Overall Dimensions

3.5.1 Remote Transmitter Dimensions
Fix remote transmitter to a secure surface using 3 x M5 screws (not supplied).

Dimensions in mm (ft.)

- 98 (3.9) — =

M

AR T T T TR

179 (7.0)
202 (8) — Standard Glands
250 (9.8) Armored Glands

=]

Fig. 3.3 Remote Transmitter Dimensions (Standard Glands Shown)

3.5.2 Probe Dimensions
Refer to IM/AZ20P-EN for probe and integral system dimensions.

10 IM/AZ20E-EN Rev. F
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4 Electrical Installation

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 transmitter within easy reach of the operator and must be
marked clearly as the disconnection device for the transmitter — see Fig. 4.1, page 12.

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.

Use cable appropriate for the load currents: 3-core cable rated 5 A and 90 °C (194 °F) minimum,
that conform to either IEC 60227 or IEC 60245. The terminals accept cables from 0.8 to 2.5 mm?
(18 to 14 AWG).

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, EN61010-1).

Caution.

Always route signal leads and power cables separately, preferably in earthed (grounded) metal
conduit.

Make connections only as shown.

Maintain Environmental Protection at all times.

Ensure the seal and mating surfaces are clean to maintain environmental rating.
Conduit connections must provide cable entry sealing.

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 /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/AZ20E-EN Rev. F 1
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4.1.1 AC Power Supply Connections

Note. Tighten power supply terminal screws to a torque of 0.8 Nm (7 Ibf.in).

Fuse
Line ——+—[@|~ L
Neutral o ()| | 100 to 240V AC (10 %)
50/ 60 Hz
—iQl-®

A Warning. Use fuse rated 1.6 A Type F only

Fig. 4.1 AC Power Supply Connections

12
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4.2 Remote Transmitter — Access to Terminals

Warning. Isolate the transmitter from power supplies before removing the cover.

Fig. 4.2 Accessing Remote Transmitter Terminals

Referring to Fig. 4.2:

1.
2.
3.

Slacken (but do not remove) the four front cover screws @
Remove the cover.
Check that the power indicator LED on the backplane is not lit.

Warning. If the power indicator LED is lit, the transmitter is still powered up. Before
continuing, isolate the transmitter power supply.

If screws C are not visible, access them by gently pulling the rotation lock D back and rotating the
cartridge E until the cartridge screw access holes align with the cartridge screw heads.

Slacken the three cartridge screws and lift the cartridge F away from the housing.
To refit the cover, reverse the actions in steps 1 to 5.

IM/AZ20E-EN Rev. F 13
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4.3 Remote Transmitter — Cable Gland Entries and Main Board Connections

Anti-tamper
seal

Fuse
Relay
Terminal

AC Power
Supply Terminal

Output
Terminals

Anti-tamper
seal

Power Cable
Gland

Relay Output
Gland

Probe Cable
Terminals

Internal Earth
(Alternative
Protective Earth)

Gland
Probe Cable Gland

Fig. 4.3 Cable Gland / Conduit Entries (Remote Transmitter) and Main Board
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Endura AZ series integral and remote transmitter
Combustion oxygen monitor

4 Electrical Installation

4.4 Remote Transmitter —- Remote AZ10 Sensor Cable Connections
4.41 Systems with <5 m (<18 ft) Cable Length

Sensor connection

Transmitter Connection

Cable Color

Connection / Note

White / Yellow (not used)
White / Black (not used)
White / Orange (not used)
White / Green (not used)
White / Red (not used)

White / Yellow (not used)
White / Black (not used)
White / Orange (not used)
White / Green (not used)
White / Red (not used)

White / Yellow (not used)
White / Black (not used)
White / Orange (not used)
White / Green (not used)
White / Red (not used)

NOT USED
Cut wires back at
both ends of cable

White / Blue (not used) White / Blue (not used) White / Blue (not used)

Red Red Red Cell + (oxygen input)
Black Black Black Cell — (oxygen input)
Violet Violet Violet ACJC

Grey Grey Grey ACJC

Green Green Green T/C +

White White White T/C -

Earth stud (Screen 1 and 2) | SCN (not used) Screen 1 and 2 (sleeved) See Fig. 4.4

Brown Brown Brown Heater 1

Blue Blue Blue Heater 2

Table 4.1 Systems with <6 m (<18 ft) Cable Length

=
o
<
o
-
Q
<<

H (Brown) H (Blue)

<5 m (<18 ft) Leng

*Metal gland required at

Not used — see Table 4.1
/—/%

Special ABB 14-core Cable Only:

th

sensor and transmitter

AZ10 remote transmitter*

AZ10 sensor*

Green (earth wire from
sensor earth stud)

H (Blue)

N

H (Brown)

NENENY

+

Screen 1 and 2 drains at sensor
connected to internal earth stud only

Cell + (Red)
Cell - (Black)
ACJC (Violet)
ACJC (Grey) q
T/C + (Green)
T/C — (White)

NOT USED
SCN (Screen)

Screen 1 and 2 drains connected to sensor
internal earth stud only — not to SCN terminal

Fig. 4.4 Systems with <6 m (<18 ft) Cable Length

IM/AZ20E-EN Rev. F
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4 Electrical Installation

4.4.2 Systems with >5 m (>18 ft) Cable Length

Sensor connection

Transmitter Connection

Cable Color

Connection / Note

White / Yellow (not used)
White / Black (not used)
White / Orange (not used)
White / Green (not used)
White / Red (not used)
White / Blue (not used)

White / Yellow (not used)
White / Black (not used)
White / Orange (not used)
White / Green (not used)
White / Red (not used)
White / Blue (not used)

White / Yellow (not used)
White / Black (not used)
White / Orange (not used)
White / Green (not used)
White / Red (not used)
White / Blue (not used)

NOT USED
Cut wires back at
both ends of cable

Red Red Red Cell + (oxygen input)
Black Black Black Cell - (oxygen input)
Violet Violet Violet ACJC

Grey Grey Grey ACJC

Green Green Green T/C +

White White White T/C -

Earth stud (Screen 1 and 2) | SCN (Screen 1 and 2) Screen 1 and 2 (sleeved drains) | See Fig. 4.5

Brown Brown Brown Heater 1

Blue Blue Blue Heater 2

Table 4.2 Systems with 25 m (=18 ft) Cable Length

Not used — see Table 4.2

Special ABB 14-core Cable Only:
>5m (=18 ft) Length

AZ10 sensor

AZ10 remote transmitter

Green (earth wire from
sensor earth stud)

Screen 1 and 2 drains at sensor
connected to internal earth stud only

Screen 1 and 2 drains insulated from transmitter
case and connected to SCN terminal connection
only — not via gland or case

H (Blue) H (Brown)
N
SN

+

Cell + (Red)
Cell - (Black)
ACJC (Violet
ACJC (Grey)

T/C + (Green) "%
T/C - (White)

SCN (Screen) -
Screen 1 and 2
drains

Fig. 4.5 Systems with 25 m (218 ft) Cable Length

16

IM/AZ20E-EN Rev. F
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Combustion oxygen monitor 4 Electrical Installation

4.5 Remote Transmitter - Remote AZ20 Probe Cable Connections

Terminal Tag ID Connection Type Cable Color Code
Number
1 H Heater Brown
2 H Heater Blue
3 SCN Screen Screens
4 T/C- Thermocouple (—ve) White
5 T/C+ Thermocouple (+ve) Green
6 ACJC PT1000 Cold Junction Compensation Grey
7 ACJC PT1000 Cold Junction Compensation Violet
8 CELL - Oxygen Input (—ve) Black
9 CELL + Oxygen Input (+ve) Red
10 pPS2 Pressure Switch — Gas 2 White / Yellow
11 P COM Pressure Switch — Common White / Black
12 PS1 Pressure Switch — Gas 1 White / Orange
13 Sv2 Solenoid Valve — Gas 2 White / Blue
14 SV COM Solenoid Valve — Common White / Red
15 SV Solenoid Valve — Gas 1 White / Green
Table 4.3 Remote Transmitter — Remote AZ20 Probe Cable Connections
AutoCal Connection (Terminals 10 to 15)
10 11 1213 14 15

P2 P COM P1 sv2 SVCOM Ssvi

\opoOog 0
——2H 9 CELL +
1H T S 8 CELL-
: 7 ACJC
Standard 1

Connection g%@"i 6 ACJC
(Terminals 1 to 9) 1 5104

To Probe —
Refer to IM/AZ20P-EN for
Remote Probe Connection Details

Fig. 4.6 Remote Transmitter — Remote AZ20 Probe Cable Connections
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Endura AZ series integral and remote transmitter

Combustion oxygen monitor

4 Electrical Installation

4.6 Remote Transmitter - Remote AZ25 Probe Connections

transmitter internal earth stud only

Transmitter Remote transmitter to probe cable Probe / remote transmitter
terminal block color - wire colors connection
Green Green TC +
White White TC -
Red Red Cell +
Black Black Cell —
Orange Orange ACJC
Blue Blue ACJC
SCN (not used) — see Fig. 4.7 sensor Screen (drain) — see Fig. 4.7 for Screen / drain — see Fig. 4.7 for
cable screen (drain) connected at sensor cable screen connections screen connection at transmitter

Table 4.4 Remote Transmitter to Remote AZ25 Probe Connections

18
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Endura AZ series integral and remote transmitter
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Endura AZ25 probe

|
T/C+ [ ol— GCreen %’ %
o) . e
g g TC- | Ge— White § Ss
=] C ==
§§ Cell + @ @.-— Red 8 § g
= Cell - ___ Black L3S
Factory-made Eﬁ § Ae S &, o g &"ig
connections CJC |@ So— Orange z 8
(at probe inner ACJC | @Zo—— Blue 8o
1 inal t
erminal connectors)
Screen / drain of 6-core 6-Core sensor
sensor cable at Endura cable wire colors
AZ25 probe cut back and
isolated*
Endura AZ25 remote transmitter Terminal connections at
Endura AZ25 remote transmitter
Cell + (Red) Refer to Table 4.4
Cell — (Black) for wire colors

AN
27

ACJC (Orange)
< ACJC (Blue)

T/C + (Green)
T/C - (White)

- NOT USED
SCN (Screen)

Connect drain at Endura AZ25 transmitter
end to transmitter internal earth stud only™*

A *Cut the screen, screen foil and drain at probe head back and isolate only —
do not connect at probe

A **Connect drain from 6-core cable at transmitter to the transmitter internal earth stud only -
do not connect to transmitter terminal SCN connector or transmitter external earth

Fig. 4.7 Remote Transmitter to Remote AZ25 Probe Connections
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Endura AZ series integral and remote transmitter
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4.7 Remote Transmitter - Remote AZ25 AutoCal Unit Connections

Terminal Tag ID Connection Type Cable Color Code
Number
1
5 Not used Not used Not used
3 SCN Screen Screens
4 T/C- Thermocouple (—ve) White
5 T/C+ Thermocouple (+ve) Green
6 ACJC PT1000 Cold Junction Compensation Grey
7 ACJC PT1000 Cold Junction Compensation Violet
8 CELL - Oxygen Input (—ve) Black
9 CELL + Oxygen Input (+ve) Red
10 pPS2 Pressure Switch — Gas 2 White / Yellow
11 P COM Pressure Switch — Common White / Black
12 PS1 Pressure Switch — Gas 1 White / Orange
13 Sv2 Solenoid Valve — Gas 2 White / Blue
14 SV COM Solenoid Valve — Common White / Red
15 SV Solenoid Valve — Gas 1 White / Green

Table 4.5 Remote Transmitter to Remote AZ25 AutoCal Unit Connections

AutoCal Connection (Terminals 10 to 15)

10 Ihl 12 13 14 15
P2 P COM P1 8Sv2 SVCOM SsVi

=
BN = I

7 ACJC

Connection Terminals 1 to 9 O Jce——— 6 ACJC
(1and 2 notused) | [FLjce—— 5 TC+

\——- To Remote AutoCal Unit —

Refer to OI/AZ25P-EN for Connection Details at AutoCal Unit

Fig. 4.8 Remote Transmitter to Remote AZ25 AutoCal Unit Connections
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Endura AZ series integral and remote transmitter
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4.8 Remote Transmitter - Power Supply and Output Connections

Warning.
The transmitter must be earthed.

Isolate the incoming mains power supply cable before making connections at the transmitter or
the probe.

To make power supply and output connections:
1. Feed the incoming AC power supply cable through cable gland @

2. At terminal blook . make connections to the AC power supply live (brown) and neutral (blue)
terminals @

3. Connect the incoming AC power supply earth wire to internal earth connection @

Feed the signal cable(s) through cable gland(s) @ and @ and make connections to the relay
outputs (terminal block . and current output and option board terminals (terminal block @ ) as
required.

5. Refit the transmitter front cover — see Section 4.2, page 13.

©

! \ Earth (Green / Fuse F1 (AC) 1.0 A Type F
Brown Blue Yellow) 100 to 240 V AC (10 %)
! ‘ 50 /60 Hz
/L1 N/L2

ﬁ N/lC NIC
E%

oodd @
Mains I 3
> T T _
Connections & g . :@ DD Current Output
- N (4 to 20 mA) HART*

e

C—e2)|]
B—e2| Option Board
A—eo|] Connections*™

__J
*Refer to Section 7.2, page 69 @j @j
for HART communication details

**Option Board Connections A B C
Analog output + -
Digital I/0 DIO1 DIO2 COM

Fig. 4.9 Remote Transmitter — Power Supply and Output Connections
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4.8.1 Remote Transmitter - Internal Heater Fuse Replacement

Note. The internal fuse is a protection device for the probe heater — it is not a transmitter mains power
isolation device.

To replace the remote transmitter internal heater fuse:
1. Isolate the transmitter from mains power — see Section 4.1, page 11.
2. Referring to Section 4.2, page 13, remove the transmitter front cover and cartridge.
3. Referring to Fig. 4.10, remove the plug-in fuse @ from the fuse socket.

e

Fig. 4.10 Remote Transmitter — Replacing the Internal Fuse

4. Plug a new fuse (1 Amp Type F) into the fuse socket.
5. Referring to Section 4.2, page 13, refit the transmitter front cover and cartridge.

4.9 Integral Transmitter — Access to Connections

Warning. Isolate the power supply cable to the transmitter before removing the cover.

Referring to Fig. 4.11:
1. Unscrew and remove the transmitter rear cover @
2. Access power supply terminals, by unclipping latch and lifting hinged power supply cover @

Fig. 4.11 Integral Transmitter — Access to Connections
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Endura AZ series integral and remote transmitter
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4.10 Integral Transmitter — Probe Cable Connections

Terminal / Cable Color Tag ID Connection Type
Blue H Heater
Brown H Heater
Screen SCN Screen
White TC - Thermocouple (—ve)
Green TC+ Thermocouple (+ve)
Black CELL - Oxygen Input (-ve)
Red CELL + Oxygen Input (+ve)
Grey ACJC PT1000 Cold Junction Compensation
Violet ACJC PT1000 Cold Junction Compensation
White / Blue Sv2 Solenoid Valve — Gas 2
White / Red SV COM Solenoid Valve — Common
White / Green SV1 Solenoid Valve — Gas 1
White / Orange PS1 Pressure Switch — Gas 1
White / Black P COM Pressure Switch — Common
White / Yellow pPS2 Pressure Switch — Gas 2

Table 4.6 Probe Cable Connections at Integral Transmitter

Standard Connections *AutoCal Connections

Cell + (Red

ACJC (Grey,
ACJC (Violet

H (Blue) SV2 (White / Blue)
H (Brown) ol o I SV COM (White / Red)
SCN (sCreen)L % % 2 o J SV1 (White / Green)
o @ )
TC - (White)—__4 % % @| |@||s—— PS1 White / Orange)
TC + (Green)—— o || |2 @| |@||e—— PS COM (White / Black)
——PS2 (White / Yellow)
Cell - (Black) ——e|2| @ 2l @
)4:—' @ (@
@ @
)J—. 2 @
— 1"

* For non-AutoCal
versions the 6-way
terminal block is not fitted

Fig. 4.12 Probe Cable Connections at Integral Transmitter
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4.11 Integral Transmitter - Power Supply and Output Connections

Warning.
= The transmitter must be earthed.
= Isolate the incoming mains power supply cable before making connections at the transmitter.

Referring to Fig. 4.13:
1. Feed the incoming AC power supply cable through cable gland @

2. At terminal block make connections to the AC power supply live (brown) and neutral (blue)
terminals.

3. Connect the incoming AC power supply earth wire to internal earth connection @
4. Close the hinged power supply cover (see Fig. 4.11).

Feed the signal cable(s) through cable gland(s) @ and make connections to the relay output(s),
current output and option terminals as required.

6. Refit the rear cover (see Fig. 4.11) and tighten it hand-tight.

ClL
Mains Power
CIN
(110 NC} Relay 1
CJ]o |c
(s NC}
Relay 2
(17 |c Y
[]e
s + Current Output
L4 |- 410 20 mA HART*
13 [A
(12 |B Option Board
c Connections*™*
L] 1
*Refer to Section 7.2, page 69 for
HART communication details
**Option Board Connections A B C
Analog output + -
Digital I/0 DIO1 DIO2 COM

Fig. 4.13 Integral Transmitter — Power Supply and Output Connections
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4.11.1 Integral Transmitter — Internal Heater Fuse Replacement

Note. The internal fuse is a protection device for the probe heater — it is not an integral transmitter mains
power isolation device.

To replace the integral transmitter internal heater fuse:

1.

2.
3.
4

Isolate the integral probe from mains power — see Section 4.1, page 11.

Referring to Fig. 4.14, screw in security screw @

Unscrew and remove lid .

Slacken the three cartridge screws @ and lift the cartridge D away from the housing.

Note. If screws @ are not visible, refer to Fig. 4.2, page 13 to rotate the cartridge.

Remove the plug-in fuse @ from the fuse socket and plug a new fuse (1 A type F) into the fuse
socket.

Refit the cartridge and lid by reversing steps 4 to 1.

Fig. 4.14 Integral Transmitter — Replacing the Internal Fuse
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5 Programming

5 Programming

5.1 Navigating Menus and Parameters
The four keys below the display are used to navigate the menus and execute all system commands and

selections.

(B) Eazu Setup

© RNy
@_ s it Selects ‘@

%@%37

Fig. 5.1 Display and Keys

ltem Description
A Screen title at the current level / parameter
B Menu level title
C Menu level icon
D Prompt executed by pressing the ({ key
E Prompt executed by pressing the 7 key
F Left key — used for parameter navigation (back to previous screen)
G Up / Down keys — used to scroll through menu options and to increase / decrease values in editable
parameters
H Right key — used to navigate to sub-levels and to accept / select parameter values / selections

Table 5.1 Display Features and Key Functions

26
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Endura AZ series integral and remote transmitter

Combustion oxygen monitor

5 Programming

5.2 Overview of Operator Pages and Menus
At power-up, Operator Page 1 is displayed — this is the normal operating state of the transmitter.

The Operator Menu is accessed by pressing K{ — see Section 5.2.2, page 28 for Operator Menu details.
The Access Level is accessed by pressing (2 - see Section 5.3, page 30 for Access Menu details.

User / Configuration menus are accessed via the Access Level.

Operator Menu

Operator Page 1

Access Level

Orerator Menu

Operator Pose 1
Oferator Pose 2
Autoscroll
Sisnols Miew

@b

Bock Select

THF

bt
s
e

e
[
[
el

R

aQ o

Access Lewel — O

Reod Onlg

(BN
Standord
&/

Advanced
Service

Back Select

N4

Table 5.2 Overview of an Operator Page and the Operator Menu / Access Level

5.2.1 Operator Pages

Two operator pages are available, Operator Page 1 and Operator Page 2. Operator Page 1 is always
enabled, Operator Page 2 can be enabled or disabled via the Display menu and an Autoscroll option can
be enabled to toggle the page display at 10 second intervals. Information on each page can be configured
to suit local requirements — see Section 5.4.5, page 48.

In addition to any status icons displayed (see Section 8.1, page 78), the following icons are displayed on at

the bottom of each page:

Operator Menu icon (Q) — always displayed.
Access Level icon (=) - always displayed.

Autoscroll icon (O) — displayed when Autoscroll is enabled (at the Display / Autoscroll parameter —

see page 51.

Locked icon (ﬁ) — displayed when access to menus is denied due to a time-out or attempting to

enter an incorrect password.

Measurement Quality icons (Jll]) - the measurement quality icon can have between 0 and 3 bars,

and these indicate confidence in the measurement quality as follows:
- 3bars (JI) = perfect

- 2 bars () = good

- 1 bars (]]) = average

— 0 bars = poor

Note. If an operational error (status message) is displayed, the Autoscroll, Locked and Measurement
Quality icons are obscured.

IM/AZ20E-EN Rev. F
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5.2.2 Operator Menu

OFerator Menu

OrFerator Fose 1
OFerator Poss 2
Autoscroll
Sianals Misw

Eack

Select

The Operator Menu is used to view:
a list of current alarms (from the Diagnostics option)

Operator Page 1 only, Operator Page 2 only or, if
Autoscroll is enabled, the two page views are toggled at
10-second intervals.

active signals and their values (from the Signals View
option)

Note. It is not possible to configure the system or to modify
data from the Operator Menu.

Display Overview

Section and Function

Sensor

-- FEgs.661 --
TEMF SEMSOR
FARILED
Check reloted
dingnostics
check wirina.

Exit

Diagnostics

From the Operator Menu, press )7 to select the Diagnostic
menu that displays active diagnostic system data.

Use the /AN and <3 keys to scroll through
active diagnostics.

Refer to Section 8.2.1, page 79 for diagnostic messages.

02 21.8

THF 12.86

Operator Page 1 (2)

Two Operator pages are available — Operator Page 1 is always
enabled, Operator Page 2 can be set to OFF or enabled.
When Operator Page 2 is enabled, it is listed in the

Operator Menu.

Setup of the two Operator pages is performed at the Display

menu by selecting pre-configured display options — see
Section 5.4.5, page 48.

Dinsnostics
Orerotor Pose 1
OFerator Pose 2

Signols Yiew

[
R
w
n

OFerator Menu

4

Select

Autoscroll

When enabled the 2 Operator pages (1 and 2) are toggled at
10-second intervals, providing on-screen monitoring of up to 6
parameters.

Once selected, the transmitter remains in Autoscroll mode
until Operator Page 1 or Operator Page 2 is selected. If
Operator Page 2 is set to Off, or AutoScroll is set to Disabled,
Operator Page 1 is displayed.

Table 5.3 Operator Menu Screens
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Display Overview Section and Function

Signals View

Signals View

The Signals View displays active signals and their values as a list.

THF rxx °C Values for signals that have not been configured are not
dT x.x des Chn displayed.
Euch Exdt Use the /& and <y keys to scroll through active signals.
Signals Units

Mnemonic Displayed Description Typical Values

02 %02 % Oxygen 0.01 to 100.00 % O2

TMP °Cor °F Cell Temperature >700 °C (1292 °F)

After stabilization phase
dT °C/Minor °F /Min Rate of Rise of 0to 60 °C/ min
Cell Temperature (0to 108 °F / min)

mv mv Cell Millivolts -5010 190 mV

oP % Heater Output 010100 %

cJ °C or °F Cold Junction Temp -201t070°C (-4 t0 158 °F)
Off mv Calibration Offset -20mV'to 20 mvV

Fct Calibration Factor 0.900 to 1.100

20f mv Cell Zero Offset <20mV

Dev %02 Oz Deviation <0.5% 02

Q KQ Cell Impedance 0.11t0 10.0kQ

dn KQ / Year Cell Impedance Drift <1 kQ

RT s Test Gas Response Time 81030s

RR %02/ s Recovery Rate 0.05100.30 % Oz

Vac v Mains Voltage 9010265V

Frg Hz Mains Frequency 5010 60 Hz

Int °C or °F Internal Temperature ~201070°C (-4 10 158 °F)

Table 5.3 Operator Menu Screens (Continued)
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5.3 Passwords and Security Options

Passwords can be set to enable secure end-user access at two levels: Standard and Advanced. The
Service level is reserved for factory use only. The Read Only level does not require password access.
Passwords are changed or restored to their default settings at the Device Setup / Security Setup parameter
— see page 47.

Note.

During manufacture, Standard and Advanced level passwords are left unset and must be
user-allocated as required (when the transmitter is powered-up for the first time, Standard and
Advanced levels can be accessed without password protection).

The Service level password is factory-set.

5.3.1 Accessing Secure Levels and Entering Passwords

Notes.
There is no limit to the number of times a user can attempt to enter a password.

When allocating passwords, keep a copy and store in a safe location. It is not possible for
end-users to interrogate the transmitter to identify ‘lost' passwords.

All levels are selected from the Access Level screen and passwords for secure levels are entered at the
Enter Password screen.

Advanced users have full end-user configuration privileges to set and change passwords for Standard and
Advanced level users. Each password can comprise up to 6 alphanumeric characters (selectable from the
Enter Password screen — see page 31) and any mix of letters or digits.

30 IM/AZ20E-EN Rev. F



Endura AZ series integral and remote transmitter

Combustion oxygen monitor

5 Programming

Access Level —— Om
Logout

Standord
Advanced
Service

Back Select

Access Level

The Access Level is used to access menus at Read Only , Standard,
Advanced and Service levels.

The Access Level screen is displayed by pressing 7 from Operator
Page (1 or 2).

To enter a password-protected level (Standard or Advanced), scroll to
the required level, and press 7 Enter the password as described in
Enter Password below.

To enter at Read Only level, press 7 at the Access Level screen. The
Enter Password screen is bypassed and the (Read Only) Calibrate
menu is displayed — see Section 5.4.2, page 36.

Note. The Logout option is displayed when returning to Access Level
from password-protected levels.

Enter Possword

Fkkkkk

R&TL\VNX\HZ=§125456?

Next 0K

Enter Password

At the Enter Password screen, use the ~a~ and (¥’ keys to navigate
to individual password character(s).

Press \/ to select a password character.
When all password characters have been selected, press 1.7 .
If the password is correct, the requested level is accessed.

If the password is incorrect the last viewed Operator Page is displayed
with the Locked (ffl) icon in the status bar.

Note. A default time-out period (within 5-minutes of exit) enables a user
to return to the Operator level and then re-enter the configuration menus
without re-entering the password. The configuration menu displayed at
exit is also remembered.

For periods in excess of 5 minutes, the password must be re-entered to
access the password-protected menus.

Table 5.4 Access Level and Enter Password Screens

IM/AZ20E-EN Rev. F
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5.4 Menus
To access menus from an Operator Page, press 7 (beneath the E icon), select an access level and
enter a user password for Standard and Advanced levels. To enter Read Only level press 7

To scroll between top level menus, press (a\ or vy keys.

Overview of Top Level Menus
Meru 1
Ensw Setur
e
Exit @ \ Select
Refer to Section 5.4.1, page 33
A
2
Mt z Meriu [
Colibrote i Frocess Alarm
e
G ©
Exit Select Exit J Select)
Refer to Section 5.4.2, page 36 Refer to Section 5.4.6, page 53
Meriu I Meriu T
Dioanostics InFut/OutFut
" )
ec.

Exit "-'='-J Select Exit Select
Refer to Section 5.4.3, page 44 Refer to Section 5.4.7, page 54
Menu E Meri
Tevice Setur Commurdcation

U
0z
Exit 02 Select
Refer to Section 5.4.4, page 45 Refer to Section 5.4.8, page 61
Meru S Menu =l
Dizrlos Dewvice Info
-3
== i
Exit Select Exit Select
Refer to Section 5.4.5, page 48 Refer to Section 5.4.9, page 63

Table 5.5 Overview of Operating Menus
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5.4.1 Easy Setup

The Easy Setup menu contains a series of easy setup options
for users with Advanced level access.

Mernu i

Easw Selur Standard and Read Only level users cannot access the Easy

Setup menu.
@ N

Exit Select

Parameter Comment / [Range] Default

Larnsunse Selects the language displayed on the transmitter's local Eralish
display — see Section 5.4.5, page 48 for language options.

Instrument Tos Used to enter an instrument tag (up to 20 characters) N/A
displayed on the Operator Page(s) — see Section 5.4.5,
page 48.

Characters are selected from an alphanumeric list — see
Section 5.1, page 26 for navigation details.

The tag is not displayed on the Operator Page(s) if a
Display Mode of 3 x 9 is selected — see Section 5.4.5, page
48.

Date Formot Selects the format of the displayed date.
DID-MM-HY
ME-D0-4
WY-MM-DD WY -MM-DD

Time & Daote Sets the current local time and date. N/A

HrsMinsSec

YeariMonthsDog

Frobe Tares Selects the probe type to be used with the transmitter.

AZZE & Intearal Tx

228 &R i .
Femote Tx aEIE

FE25 & Remote Tx Femote Txs

AZEE & Intearal Tx

% Remote Tx

x

-l
i
]
)

FZES & Remote Tx

AZ1E With Filter

FE1E Ho Filter
*For marine application Exhaust Gas Recirculation (EGR) transmitters, the probe type is set to AZ70 No
Filter and cannot be changed.

Table 5.6 Easy Setup Menu
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Parameter Comment / [Range] Default

wEosw Setur

Cable Lensth The length in metres of the cable between the probe and B om
the remote transmitter. This length is used in the cold
junction measurement to compensate for the impedance of

the cable.
[0 to 100 m]
Note. Applicable only to remote transmitters.
Autocal Hordwore Selects the type of automatic calibration hardware to be None

used.

Mo All auto-calibration functions disabled.

Internol Select this option if the probe's (optional) built-in automatic
calibration is fitted.

Remnote Select this option if an external automatic calibration system
is to be used.

Note. The solenoid valve outputs or relays can be used to
activate a remote automatic calibration system.

%02 Rornss Hi Sets the maximum oxygen concentration. 25,88 X0z
[0.01 to 100 % O2]

K02 Ronse Lo Sets the minimum oxygen concentration. .8l K0z
[0.01 to 100 % O2]

Thermooourle Tore Selects the thermocouple type used for cell temperature
measurement.

For heated probes (AZ20 and AZ30) this is fixed as Type K.

For unheated probes (AZ25 and AZ35), select the
thermocouple type used in the probe being used with the

transmitter.
K [-100 to 1300 °C (-148 to 2372 °F)] k.
E [-18 to 1800 °C (-0.4 to 3272 °F)]
H [-200 to 1300 °C (-328 to 2372 °F)]

[-18 to 1700 °C (-0.4 to 3092 °F)]
[-18 to 1700 °C (-0.4 to 3092 °F)]

Wy A
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Parameter

Comment / [Range] Default

wEosw Setur

Temrerature Units

F

Selects the units to be used for all temperature values in the
transmitter.

Foctors Col. Offset

Used to enter the calibration offset value supplied with the
new probe / cell.

When changing the Probe Type to / from AZ10, the
following defaults are used:.

AZ10 =-10 mV
non-AZ10 =0 mV

Note. Refer to the label supplied with cell.

Factors Col. Foctor

Used to enter the calibration factor value supplied with the 1.868
new probe / cell.

Note. Refer to the label supplied with cell.

Hew Probef/Cell Fitteo

Used to confirm and setup a new probe or cell. N/A

Select OK to confirm a new probe or cell has been fitted;
this resets the diagnostic measurements and states.

A new entry is created in the Performance Log to record
that a new cell or probe has been fitted and that factory
values have been entered.

Table 5.6 Easy Setup Menu (Continued)
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5 Programming

5.4.2 Calibrate

R E]

Colibrote

Used to calibrate the sensor, select test gas types, set oxygen
hold action, enable automatic calibration hardware (if fitted)
i and set calibration diagnostics options.

Note. Ensure reference air and test gas supplies are set up
before running a calibration — see IM/AZ20P-EN.

Exit Select
Parameter Comment / [Range] Default
Sensor Cal. See Section 6.7, page 64 for calibration routines. N/A

1-Ft AutoCol

2Pt Autolal

Marwal Cal - Offset

Morwal Cal - Foactor

Moral Col - 2-Ft

Restore Defoults

Note. Calibration options 7-Pt AutoCal to Manual Cal -
2-Pt are displayed only when the probe reaches 690 °C
(1274 °F) and all error messages are cleared.

Restore Defaults is displayed only when the probe
temperature is < 690 °C (1274 °F).

Performs a single-point automatic calibration.

Enabled only if calibration is currently inactive, Autocal is
fitted and temperature has stabilized.

Performs a two-point automatic calibration.

Enabled only if calibration is currently inactive, Autocal is
fitted and temperature has stabilized.

Performs a manual single-point offset calibration.
Enabled only if calibration is currently inactive and when
temperature has stabilized.

Performs a manual single-point factor calibration.

Enabled only if calibration is currently inactive and when
temperature has stabilized.

Performs a manual two-point calibration.

Enabled only if calibration is currently inactive and when
temperature has stabilized.

Restores the factory calibration offset and factor values
entered in Easy Setup — see page 35.

Table 5.7 Calibrate Menu
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Parameter Comment / [Range] Default
wlolibrate
Test Goses Configures the test gas types and values used in
calibration.
Test Gos 1 Ture
Gas Enables the Test Gas 1 Value option.
Air Test gas or instrument air @ 20.95 % O2 applied as a Air
test gas.
Frocess Air The atmospheric air within the flue surrounding the
probe used to calibrate the system.
Test Goz 1 Malue Enabled when Test Gas 7 Type is set to Gas BE ¥ Oz

Process Air

Test Gos 2 Valus

[0.01 to 100.00 % O2]
Select Gas to enable Test Gas 2 Value option.
Enables the Test Gas 2 Value option.

Test gas or instrument air @ 20.95 % O2 applied as a
test gas.

The atmospheric air within the flue surrounding the
probe used to calibrate the system.

Enabled when Test Gas 2 Type is set to Gas.
[0.01 to 100.00 % O2]

Oxasern Hold

Ao tion

Off

Hold

Freszet WYWalus

Freset Yolus

During Oz calibrations, the % Oz value displayed on the
local HMI (human-machine interface) is set according to
the Action selected below. This value is also
retransmitted as current outputs and transmitted via
HART.

The displayed and transmitted % Oz value follows the
value measured during the calibration.

The displayed and transmitted % Oz value is held at its
value immediately prior to the start of the calibration.

Sets the displayed and transmitted % O2 value to the
user-defined Preset Value.

Displayed when Action is set to Preset Value.
[0.01 to 100.00 % O]

Off

faa]
)
i
2

=02
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Parameter Comment / [Range] Default
wlolibrate
AutoCol Hordeors Selects the type of automatic calibration hardware to be
used.
Hordwore TuFe
Hone Disables automatic calibration functions. Hare
Interrnal Enabled if the (optional) built-in automatic calibration is
fitted.
Remote Enabled if an external automatic calibration system is
used.
Note. The solenoid valve outputs or relays can be used
to activate a remote automatic calibration system.
Test Gos= Deloaw Time The estimated delay in seconds it takes the test gas to 5]
pass from a remote automatic calibration unit to the
probe.
Note. For use with remote automatic calibration units
only.
[0 to 9999 s]
Test Gos Detection The probe's internal automatic calibration system has
pressure switches to detect the presence of the test
gases automatically (when enabled). This option can
also be used with remote automatic calibration units with
suitable pressure switches.
Test Gos 1 Detection Disabled if AutoCal Hardware / Hardware Type is set to
None.
Dizobled Dizokbled
Erblec If test gas is not present when a calibration is activated
an error message is created and calibration stops.
Test Gos 2 Detection Disabled if AutoCal Hardware / Hardware Type is set to
None.
Dizobled Dizokbled
Erabled If test gas is not present when a calibration is activated

an error message is created and calibration stops.

Table 5.7 Calibrate Menu (Continued)
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Parameter Comment / [Range] Default
wlolibrate
whLtoCal Hardwors Selects the type of automatic calibration hardware to be

used.

Yalue Monual Control The automatic calibration solenoid valves can be
energised manually. The current % O2 value is shown for
reference. When this frame is exited the valves return to
the closed state.

Note. Pressing <&\ opens the valve; pressing <3/
closes the valve.

A valve open / closed icon is displayed to indicate valve

status:
A .
—> —> —> i
Valve Open Valve Closed
Test Gz 1 Walue Disabled if AutoCal Hardware / Hardware Type is set to Closed
None.
Test Gos 2 Walue Disabled if AutoCal Hardware / Hardware Type is set to Closed
None.
Scheduled Cal. If AutoCal is fitted, automatic calibrations can be set to

run at scheduled time intervals.

Note. This option is not available if the AutoCal
Hardware / Hardware Type is set to None.

Tore Selects the scheduled calibration type.

Oz ot Offset only calibration.

T Pt Offset and cal factor calibration. Tho Foint
Freausncg Selects the frequency of automatic calibrations.

O Disables scheduled calibrations. OFf

Tl Enables the Daily Interval parameter.

Lkl Enables the Weekly Interval parameter.

okl Enables the Monthly Interval parameter.

Table 5.7 Calibrate Menu (Continued)
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Parameter Comment / [Range] Default
wlolibrate
wicheduled Cal. If AutoCal is fitted, calibrations can be set to run
automatically at scheduled time intervals.
Note. This option is not available if the AutoCal
Hardware / Hardware Type is set to None.
Daile Interval Sets the required daily interval for scheduled automatic
calibrations of the probe.
Enabled when Frequency is set to Daily
Thndls TDioila
2 Zn ods S B T Dows
Weskly Interual Sets the required weekly interval for scheduled
automatic calibrations of the probe.
Enabled when Frequency is set to Weekly
Lzt Meskla
JECRE T TR Y
2 52 besks
Maonthle Interwal Sets the required monthly interval for scheduled
automatic calibrations of the probe.
Enabled when Frequency is set to Monthly
Forithl= Morthla

2x Znods B 12 PMoeiths

Table 5.7 Calibrate Menu (Continued)
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Parameter Comment / [Range] Default
wlolibrate

wEcheduled Cal. If AutoCal is fitted, calibrations can be set to run

automatically at scheduled time intervals.

Note. This option is not available if the AutoCal
Hardware / Hardware Type is set to None.

Time of Hext Cal. Selects the time and date of the next and subsequent N/A

scheduled calibrations. No scheduled calibrations are
performed until the date / time set is reached. The date
of the next scheduled calibration is updated
automatically according to the frequency set. For
example, if Frequency is 5 days and Time of Next Cal. is
12:00:00 2009-01-05, it is updated automatically to
12:00:00 2009-01-10.

Note. If the scheduled calibration cannot be run, or is
unsuccessful, the next scheduled calibration date is
updated according to the frequency set and an Out of
Specification / Missed Scheduled AutoCal diagnostic
message is created — see Section 8.2.2, page 82.

Sequence Selects the type of calibration / check to be performed.
Colibsation Performs a calibration that automatically updates the Calibwraticor
calibration offset and factor if successful.
Foogans check Performs an accuracy check — this follows the normal

calibration sequence, but does not update the
calibration offset and factor in use by the transmitter.

Cal, O BErvor ivdt Performs an accuracy check but if the error is greater
than the set Cal. Error Limit (see below), the calibration
offset and factor are updated automatically.

ks On Error Ldwdt Performs an accuracy check, but if the error is greater
than the Cal. Error Limit value, a calibration required
warning is generated.

Cal. Error Limit Sets the limit for use with Warn On Error Limit field. 1.86
[0.01 to 10.00 % O]

Table 5.7 Calibrate Menu (Continued)
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Parameter Comment / [Range] Default
wlolibrate

Cal. Diosnostics

Col. Owerdus Dios. A diagnostic warning can be generated to advise when a
calibration is due.

oFf OFf
Mesks [1,2,30r4]
Marths [1,2,3,4,5,6,7,8,9,10, 11 or 12]

Col. Limitzs Dios. Sets the limits for the calibration coefficients. If

calculated coefficients are outside limits, calibration fails,
the coefficients are not updated and an Out of
Specification diagnostic message is generated — see
Section 8.2.2, page 82. It is recommended that limits are
left at the factory default settings.

Off=et Limit An ideal probe has an offset of 0 mV. The limit is a 2888wy
deviation from the ideal — for example, if 10 mV is set,
the calibration offset has an acceptable range of —10
to 10 mV.

[0.00 to 20.00 mV]

Factor Limit An ideal probe has a factor of 1.000. The limit is a G188
deviation from the ideal — for example, if 0.100 is set, the
calibration factor has an acceptable range of 0.900 to
1.100.

[0.000 to 0.100]

Cell Diosnostics

Slow Resronse A diagnostic function to warn if the probe's response to
Tin=. the injection of a test gas is slower than expected.
Dizables Dizakled
Ermbled
Rezronse Time Sets the maximum time allowed for a response to the =15
Limit test gas. The Test Gas Delay Time (see page 38) is
added to this value for remote automatic calibration
systems.
[0to 99 5]

Table 5.7 Calibrate Menu (Continued)
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Parameter Comment / [Range] Default
wlolibrate
whal. Diosnostics
wiell Diosnostics
Slow REecoverd Warns if the probe's recovery rate is slower than
Diaa. expected after a calibration or accuracy check is
measured.
Note. The recovery rate is measured only if the
difference between the test gas and process gas values
is > 10 % of the oxygen range.
Dizokled Dizobled
Enablec
ecoerd Bote Sets the limit to be used with the slow recovery 8.8 % 02/
Limit rate diagnostic function. =
[0.11t010.0 % O2/ 3]
Hizsh ImFedonce Warns if the cell's impedance goes above a preset limit
Din=. (a high impedance can indicate a faulty or ageing cell).
Dizabled Dizabled
Ermnbled Performs an impedance check when a Two point
calibration is selected — see page 39.
Measure With a stable output from the cell, a cell impedance 1668 EQ

IinFedance

check can be performed:

Note. The cell impedance cannot be calculated if the cell
output is less than 20 mV (test gas value greater than
approximately 8 % O2 @ 700 °C [1292 °F])

Table 5.7 Calibrate Menu (Continued)
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5.4.3 Diagnostics

Used to view diagnostic and performance (historical) data and

I . . . .
= review cell diagnostics — see Section 8.1, page 78.

Diosnostics

. 8ea

Note. Diagnostics messages listed at this level do not include
troubleshooting tips. Diagnostics messages that include
troubleshooting tips are listed at the Operator Menu /
Diagnostics level — see Section 5.2.2, page 28.

—_——1H

Select
Parameter Comment / [Range] Default
Dionsnostics Loa Lists / clears available diagnostics codes / messages. N/A
Diongrnostics Histors Displays a list of alarms (since last clear alarms

command). Includes a count of occurrences, total
duration and time since the last occurrence.

Data is displayed in the following format:

Confisuration

-- CEB2.842 --
COMFIGURATION
MODE

ni2

Zt:BBh B4m BTs
trzBlh B3m 152

n = number of instances of the diagnostic state
>t = total time spent in this diagnostic condition

tn = time since last instance of this diagnostic
condition.

Note. Use the /a and (3 keys to scroll through
the list of alarms.

Clear Hiztorw Clears the saved diagnostic history log.

Ferformonce Log A time and date stamped (historical) log of all entries. N/A

See Section 8.3, page 88 for details of Performance
Log entry types and codes.

Ferformonce Historg A log of calibrations, accuracy checks and new probe
/ cell events.

The most recent 100 events are kept in the log.

Clear Historw Clears all saved performance log data.

Table 5.8 Diagnostics Menu
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5.4.4 Device Setup

Used by Advanced users to set the instrument tag, specify the

Meru & type of probe, select cable length, set oxygen and
Hevice Sstup temperature ranges and to setup passwords for access at all
levels.
(]
D:Ihﬂ 0z Standard users have read-only privileges (except at the
} Oz Security Setup level) and Read Only users have read-only
Ezit S2lect ] privileges for a reduced set of menu options.
Parameter Comment / [Range] Default
Instrument Tos Used to enter a tag (ID) of up to 20 characters in length for N/A

the transmitter.
Characters are selected from an alphanumeric list.

The 'Instrument Tag' is not displayed in the Operator
page(s) when a Display Mode of 3 x 9 is selected — see
Section 5.4.5, page 48.

Frobe Tores Selects the probe type to be used with the transmitter.

AZ28 & Remote Tx RZZE8 &
AZ28 & Intesral Tz Remote Tk
AZ25 & Remote Tx

AZEE & Intesral Tz

FZZE & Remote Tx

AZES & Femote Tx

AZ18 With Filter

AZ18 Mo Filter

Cable Lensth The length in metres of the cable between the probe and B om
the remote transmitter. This length is used in the cold
junction measurement to compensate for the impedance
of the cable.

[0 to 100 m]
Note. Applicable only to remote transmitters.

*For marine application Exhaust Gas Recirculation (EGR) transmitters, the probe type is set to AZ70 No
Filter and cannot be changed.

Table 5.9 Device Setup Menu
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Parameter

Comment / [Range]

Default

wlevice Setur

Oxagen Setur

%02 Rorse Hi

%02 Romse Lo

Filter Time

Fressure ComrF.

Sets the maximum oxygen concentration
[0.01 to 100 % O2]

Sets the minimum oxygen concentration

[0.01 to 100 % O2]

Sets the amount of filtering time required on the oxygen
input measurement.

Note. This is a rolling-average filter.

[1to 60 3]

Sets the pressure compensation value.

Note. Set a value if, in normal operation, positive or
negative pressure with respect to the pressure during a
calibration is present. If calibrations are performed at the
same pressure as normal operation, set this value to
0.00 psi.

[~ 5.00 to 5.00 psi]

25.88 X0z

.8l K0z

B, 08 psi

Temr. Setur

Thermooourle TaFe

Temreroture Units

Selects thermocouple type and temperature units.

Selects the thermocouple type used for cell temperature
measurement.

For heated probes (AZ20 and AZ30) this is fixed as type K.
For unheated probes (AZ25 and AZ35), select the
thermocouple type used in the probe.

[-100 to 1300 °C (~148 to 2372 °F)]
[-18 to 1800 °C (-0.4 to 3272 °F)]
[~200 to 1300 °C (~328 to 2372 °F)]
[-18 to 1700 °C (0.4 to 3092 °F)]
[-18 to 1700 °C (-0.4 to 3092 °F)]

Selects the temperature units to be used in the

transmitter.

Table 5.9 Device Setup Menu (Continued)
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Parameter Comment / [Range] Default
wlevice Selur
Securits Setur Used to set Standard and Advanced level passwords of None
up to 6 alphanumeric characters.
Note. Standard and Advanced passwords are not set at
the factory and must be added by the end-user(s).
Stondard Set by Standard and Advanced users.
Advarnced Set by Advanced users.
Fezet Focl. Settinss Resets all configuration parameters to their default values.  Factory-set
Rezet Temr. TriF For heated probes (AZ20 and AZ30), if the cell N/A

temperature exceeds a preset limit (approx. 850 °C
[1562 °F]), a hardware over- temperature trip automatically
activates and switches off power to the heater.

If the cell temperature remains at this elevated
temperature for less than 30 minutes, the trip is reset
automatically.

If the elevated temperature remains for more than 30
minutes, it is necessary to reset the trip (at this menu).

Alternatively, the trip can be reset by switching power to
the transmitter off and on again.

Table 5.9 Device Setup Menu (Continued)
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5.4.5 Display

Used to set the Display Mode (lines of information displayed
. on the Operator Pages), enable or disable Autoscroll, set the
Dizplow time and date and time and date format, select a Daylight

Saving region and adjust the screen contrast.
©

Mer

n

Exit Select
Parameter Comment / [Range] Default
Lansuases Selects the language displayed on the transmitter's
local display.
Eralish Eralizh
Deutsch
FranFais
Eszrairol
Ttaliono
OFerator Poses 1 Specifies the type of information to be displayed on
each (text) line.
Dizrloy Mode Selects the number of lines of information and

maximum number of characters per line displayed on
the selected Operator page.

Note. The instrument ID tag (if added) is displayed in
the operator page except when the 3 x 9 format is
selected.

Displays 1 line with up to 4 characters. 1 x4
Displays 1 line with up to 6 characters.

4
&

1 x & + Barararh  Displays 1 line with up to 6 characters, plus bargraph.
=]
3

2 ox Displays 2 lines, each with up to 9 characters.

2 x 9 + Barsrarh Displays 2 lines, each with up to 9 characters plus
bargraph.

T x 8 Displays 3 lines, each with up to 9 characters.

Table 5.10 Display Menu
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Parameter

Comment / [Range]

Default

wlizFlow

wiFerator Fose 1

1=t Line View

% Dxwgen

2 Line Wiew
Cell Temrerature
Cell Millivolis

Control Outrut

Zrd Line View

Cell Temrsrature
Cell Millivolts

Control Outeut

EBarararh

Control Outrut
% Oxgsen Clinears

% Oxagen Clogl

Specifies the parameter represented on the bargraph.

Note. Available only when Display Mode is set to 7 x
6 + Bargraph or 2 x 9 + Bargraph (see page 48).

% Oxwaen

Cell Tewrsrature

Call Millivolts

A R T = Tl

Table 5.10 Display Menu (Continued)
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Parameter

Comment / [Range] Default
wlisrlos
OFerator Pose 2 Specifies the type of information to be displayed on
each (text) line.
Dizrlow Mode Selects the number of lines of information and
maximum number of characters per line displayed on
the selected Operator page.
Note. The instrument ID tag (if added) is displayed in
the operator page except when the Display Mode / 3
x 9 format is selected (see page 48).
Off Disables Operator Page 2. Off
1 x4 Displays 1 line with up to 4 characters.
1x & Displays 1 line with up to 6 characters.

1 x & + EBarararh

o]
i
W

+ EBarararh

[
]

P
i
o

l=t Line View

% Oxgsen
Cell Temrsrature
Cell Millivolts

Control Outrut

2rd Line View

me

% Oxaaen
Cell Temrerature
Cell Millivolis

Control OutFut

Displays 1 line with up to 6 characters, plus bargraph.
Displays 2 lines, each with up to 9 characters.

Displays 2 lines, each with up to 9 characters plus
bargraph.

Displays 3 lines, each with up to 9 characters.

% Orwaen

TemFerature

Cell

Table 5.10 Display Menu (Continued)

50

IM/AZ20E-EN Rev. F



Endura AZ series integral and remote transmitter

Combustion oxygen monitor

5 Programming

Parameter

Comment / [Range]

Default

wlizFlow

wlFerator Fose 2

Zrd Line View

% Oxwsen
Cell Temrsrature
Cell Millivolts

Control Outrut

EBarararh

Control Outrut
% Oxasen (linears

% Oxagen Clogr

Specifies the parameter represented on the bargraph.

Note. Available only when Display Mode is set to 7 x
6 + Bargraph or 2 x 9 + Bargraph (see page 48).

Cell Millivolts

% Desrzei Qe

Autoscroll
Dizakled
Erabled When Enabled, the display toggles automatically Erabled
between Operator Page 1 and Operator Page 2 at 10
second intervals.
If enabled here it can be disabled in the Operator
level.
Time & Dote Sets the date format and the time / date.
Format
DT-Fr-H
FF-DD-4"
WY -FR-TD WY -FR-TD
Time & Dote Sets the current local time and date. N/A

Table 5.10 Display Menu (Continued)
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Parameter Comment / [Range] Default
wlisrlos
Dawlisht Soving Sets the geographical region and daylight saving start
/ end times, occurrences and dates.
Feaion
Off Daylight saving is disabled. ¥
Eurore Standard daylight saving start- and end-times are
selected automatically for Europe.
LIS Standard daylight saving start- and end-times are
selected automatically for USA.
Custom Used to create custom daylight saving start- and
end-times for regions other than Europe or USA.
Note. Enables Daylight Start and Daylight End
parameters.
Dovwlisht Stort Sets the Daylight Saving start- and end-criteria. N/A
Dowalisht End Note. Displayed only when the Region sub-parameter
is Custom.
Time Start time selected in 1-hour increments
[00.00 to 23.00]
Doourrence First / Second / Third / Fourth / Last
Do Sunday / Monday / Tuesday / Wednesday / Thursday
/ Friday / Saturday
Manth January / February / March / April / May / June / July /
August / September / October / November /
December.
Controst Increases or decreases the display contrast to suit jls]
local environmental conditions.
[0 to 100 %]
DizFrlow Test Performs a self-test to verify the integrity of the N/A

display.

Table 5.10 Display Menu (Continued)
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5.4.6 Process Alarm

- Used to setup process alarms (1 to 4) for alarm types (high /

Mer. - . .
E ) 2 low oxygen or high / low temperature), set alarm trip
Frocess Alarm temperatures and to set hysteresis values (as % for oxygen
- . and ° C value for temperature).
Exit Select
Parameter Comment / [Range] Default
FAlorm 1 Cho 4 Each of the four alarms can be activated on high or
low values or switched off.
Tore Sets the alarm type required — see Fig. 5.2.
0Ff CHY
Lok Dxesen
Hizh Oxwaen
Lok TemFeratures
Hizh Temrerature
TriF Sets the alarm trip value in engineering units — see
Fig. 5.2.
Note. One trip value can be set for each alarm.
Oxwmen [0.01 to 100.00 % O2] L ¥ oz
TemnFeraturs [-300 to 1800 °C (-508 to 3272 °F)] T8 T
Hasteresis Sets the hysteresis value in engineering units — see
Fig. 5.2.
Oxwaeh [0.00 to 100.00 % O2] (SR
TemFerature [0 to 1000 °C (-32 to 1832 °F)] B
Table 5.11 Process Alarm Menu
High Alarm Action Concentration Low Alarm Action
Concentration \ ————— ~— — £ — Hysteresis
Hysteresis :
" -— Trip Point _— -—- -—
| ]:I Hysteresis :
Hysteresis 7/ — ="= = — — — = \"_—
Alarm On Alarm On
Alarm Off |
Alarm Switches Off A Alarm Switches Off A
Automatically Automatically

Fig. 5.2 Hysteresis High / Low Alarm Action
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5.4.7 Input/Output

Meru

IneutfOuteut

Used to assign relays (1 and 2), digital /0 (1 and 2) and
current outputs (1 and 2).

Menus displayed at this level are dependent on the system
configuration / options fitted.

—_——

Exit Select
Parameter Comment / [Range] Default
Felaw 1 o2
Felog Assisnment Selects the alarm and diagnostic states required to Mot
activate the relay. Aszianss

Alarm 1 €2 Fx 42

Cal. In Prosress
Cal. Foiled
Gos 1 Mot Present

Gos 2 Mot Present

I

Test Gos 1 Value
Test Gos 2 Valuve

lins. - Foilure

Dinz. - OFff SFrec.

Dio=. - Moint. Fead.

Din=. - Chk.
Furnction

Each Relay Assignment parameter can be Assigned (@ll parameters)
or Not Assigned.
Note. Assigned parameters are OR'd together.

See Section 5.4.6, page 53 for alarm types and
triggers.

Relay is activated when a calibration is in progress.
Relay is activated if a calibration fails.

Relay is activated if test gas 1 is not detected.
Relay is activated if test gas 2 is not detected.
Relay is activated if test gas 1 valve is open.

Relay is activated if test gas 2 valve is open.

Activates the relay if a Failure diagnostic status is
generated — see Section 8.1, page 78.

Activates the relay if an Out of Specification
diagnostic status is generated — see Section 8.1,
page 78.

Activates the relay if a Maintenance Required
diagnostic status is generated — see Section 8.1,
page 78.

Activates the relay if a Check Function diagnostic
status is generated — see Section 8.1, page 78.

Table 5.12 Input/Output Menu
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Parameter Comment / [Range] Default
w INFUL A OutFut
Felaw 1 o2
Folorits Selects whether the relay contacts are closed or
open if any of the Relay Assignment options are
active (Assigned).
FActive OFen
fetive Closec Fctive Closso
Dimital Ir0 1 20 Digital I/O (1 and 2) parameters are available only if an
option board is fitted.
Mode Selects if the Digital /0 functions as an input or an
output.
InFut Treit
Outrut
Outrut Assisnment If the Digital I/O/Mode is Output, selects which alarm Mot
and diagnostic states are required to energize the Fssisned

output.

Each Output Assignment parameter can be Assigned
or Not Assigned.

Note. Assigned parameters are OR'd together.

(all parameters)

Alarm 1 €2s Zs 42
Cal. In Prosress
Cal. Foiled

Gas 1 Mot Present

See Section 5.4.6, page 53 for alarm details.
Output is triggered when a calibration is in progress.
QOutput is triggered if a calibration fails.

Output is triggered if test gas 1 is not detected.

Gos 2 Mot Present

QOutput is triggered if test gas 2 is not detected.

Table 5.12 Input/Output Menu (Continued)
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Parameter

Comment / [Range] Default

w IMFULI DUt FUL

wligital IO 1 23

wlutFut Assisnment

Din=. - Foilure

Din=. - Off SFrec.

Dio=. - Moint. Read.

Tio=. - Chk.
Furnction

Test Gos 1 Value

Test Gos 2 Valwve

Folarita

FActive Hish

Fotive Low

InFut Function

Off

Start Autocol 4

Stor Autocal

StortfStor Autocol

Start Autocol T

Stor Autocal T

Colibration TarFe

Activates the output if a Failure diagnostic status is
generated — see Section 8.1, page 78.

Activates the output if an Out of Specification
diagnostic status is generated — see Section 8.1,
page 78.

Activates the output if a Maintenance Required
diagnostic status is generated — see Section 8.1,
page 78.

Activates the output if a Check Function diagnostic
status is generated — see Section 8.1, page 78.

Activates the output if test gas 1 valve is open.
Activates the output if test gas 1 valve is open.

Selects whether the digital output is high or low when
any of the assigned states are active.

Fctise Hish

If the Digital I/O/Mode is Input, selects the function to
be performed by the digital input.

(3
Starts automatic calibration on falling edge
(when a voltage-free switch is closed).

Stops automatic calibration on falling edge
(when a voltage-free switch is closed).
Starts automatic calibration on faling edge
(voltage-free switch is closed) and stops automatic
calibration on rising edge (voltage-free switch is
open).
Starts automatic calibration on rising edge
(when a voltage-free switch is opened).
Stops automatic calibration on rising edge
(when a voltage-free switch is opened).
Calibration type (for the other I/O’s Input Function 'Start..'. [or
‘Start/Stop..."]) is set by this I/O’s digital input.

Low signal (voltage-free switch closed) = One point

High signal (voltage-free switch open) = Two point

Table 5.12 Input/Output Menu (Continued)
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Parameter Comment / [Range] Default
w INFUL A OutFut
whimitol L0 1 o2
Tore Selects the type of automatic calibrations started by a
digital input — see Section 6.1, page 64.
Available only if the Input Function is a 'Start Autocal',
or 'Start/Stop Autocal' and the other I/O is not
Calibration Type.
One Foint ez Pt
Two Foint Calibratioe

[ix]

2auenc

hi

Calibration

FAocuracy Check

Cal. On Error Limit

Marn On Ereor Limit

Selects the type of calibration / check performed
when activated by a digital input.

Performs a calibration that updates the calibration
offset and factor automatically if successful.

Performs an accuracy check (the normal calibration
sequence) but does not update the calibration offset
and factor in use by the transmitter.

Performs an accuracy check but, if the error is greater
than the value set in the Cal. Error Limit field (see
page 41), the calibration offset and factor are
updated automatically.

Performs an accuracy check, but if the error is greater
than the value set in the Cal. Error Limit field (see
page 41) a calibration warning is generated.

Table 5.12 Input/Output Menu (Continued)
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Parameter Comment / [Range] Default
w INFUL A OULFUL
Current Outrut 1
Source Selects the parameter to be retransmitted by the
current output.
% Oxaaen % Crormsn
TemnFrerature
Cell mY
Tare Selects a linear or logarithmic output.
Note. Displayed only when Source is set to
% Oxygen.
Lirear Lirear
Log. Two Decodes
Log. Thres Decodes
Erns. Roanss Hi Selects an engineering range high value, depending
on the option selected in Source.
Oxwasn [0.00 to 100.00 % O2] 2568 B2
TemnFerature [-200 to 1800 °C (-328 to 3272 °F)]
' [-100.0 to 400.0 mV]
Errz. Rarnss Lo Selects an engineering range low value depending on
the option selected in Source.
Note. Not enabled if Type = Log Two Decades or Log
Three Decades.
Dx=sen [0.00 to 100.00 % O2] 025 W02

TenFerature

[~200 to 1800 °C (-328 to 3272 °F)]
[-100.0 to 400.0 mV]

Table 5.12 Input/Output Menu (Continued)
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Parameter Comment / [Range] Default

w IMFULI DUt Rt

wlurrent Outrut 1

Elec. Rornss Hi Selects the electrical range high current output value.
[3.80 to 22.00 mA]
[a] 2E.EE wA
Elec. Rornse Lo Selects the electrical range low current output value.
[3.80 to 22.00 mA]
fiF 4.6
Outrput Foilure When Enabled, the current output can be driven to a

preset value if a Failure category diagnostic state
occurs — see page 78.

Dizobled Tiszakled
Erabled
Foilure Current Sets a preset value that the current output is driven to 2
when a Failure category diagnostic state is present —
see page 78.

Available only if Output Failure is Enabled.
[3.80 to 22.0 mA]
Output Il Tes Selects % output levels for Current Output 1. 5]

When this parameter is exited, the current output
returns to its normal operating value.

[0, 25, 50, 75 or 100 %]

Table 5.12 Input/Output Menu (Continued)
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Parameter Comment / [Range] Default
w INFUL A OULFUL
Current Outrut 2 Displayed only if an option board is fitted.
Elec. Rormss Hi Selects the electrical range high current output value.
[0.00 to 22.00 mA]
Ia] 2E.EE wd
Elec. Rornse Lo Selects the electrical range low current output value.
[0.00 to 22.00 mA]
fiF 4.6 mE
Outrput Foilure When 'Enabled’, the current output can be driven to a
preset value if a Failure category diagnostic state
occurs — see Section 8.1, page 78.
Dizokbled Thizabled
Erabled
Failure Current Sets a preset value that the current output is driven to 22 A
when a Failure category diagnostic state is present —
see page 78.
Only available if Output Failure is Enabled.
[0.00 to 22.0 mA]
Output 12 Test Selects % output levels for Current Output 2. 5]

When this parameter is exited, the current output
returns to its normal operating value.

[0, 25, 50, 75 or 100 %]

Table 5.12 Input/Output Menu (Continued)
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5.4.8 Communication

Used to configure HART communication parameters and

Met ; . N . )
. pr_m . 8 cyclic output communication via the IrDA interface on the front
Communicatiomn of the transmitter.
Exit Select

Parameter Comment / [Range] Default
HART
HART Poll Address Used to enter a unique device address. 5]
When set to 0, Current Output 1 is active and provides
an analog output proportional to its source. HART
operates in point-to-point mode.
If set between 1 and 15, Current Output 1 is fixed at 4
mA and HART operates in multi-drop mode.
Note. See Section 7.2, page 69 for multi-drop
configuration details.
[0to 18]
HART Dewice ID The unique ID for the HART device. Factory-set
read-only ID
HART Tos Used to enter a user-defined tag for the HART device N/A
(transmitter), selected from the alphanumeric character
set displayed when the Edit button is selected at this
sub-parameter.
[0 to 8 characters]
HART Dewice Messose  Used to specify a a user-defined message for the HART N/A
device (transmitter), selected from the character set
displayed when the Edit button is selected at this
sub-parameter.
[0 to 16 characters]
HART Descrirtor Used to specify a unique HART descriptor, selected from N/A
the character set displayed when the Edit button is
selected at this sub-parameter.
Maximum of 32 characters.
Dewice Install Dote  The time and date of installation. User-set
Final Azzembly Ho. The device's (transmitter’s) final assembly (ID) number. Factory-set

Table 5.13 Communication Menu
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Parameter Comment / [Range] Default

wCommndcation

Coclic Output For diagnostic purposes, it is possible to configure the
device (transmitter) to send out data values via the IrDA
interface on the front of the transmitter — these can be
viewed via hyperterminal.

Interual Selects the time interval between each set of data to be
sent out via IrDA.

OFf CHF

1 18 3

[xx]

1 18 38y &8 m

Assignment Selects which signals are to be transmitted. Mot
[Assigned / Not Assigned] Assisned
(all
parameters)
Oxasen

Cell Temreratures
Cell Temr. Rate
Cell mY

OutrFut

CI Temrerature
Cal. Details
Ferformance
Details

Mains Surrle
Details

Internol
TemFerature

Table 5.13 Communication Menu (Continued)
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5.4.9 Device Info

— Identifies the transmitter’s serial number, transmitter’s date of
Men d manufacture, the last oxygen calibration date, the probe type,
Iewvice Info the transmitter options card (if fitted), AutoCal hardware (if
fitted) and main board and software version numbers.

=
@ ﬁ Note. Parameters in this menu are read-only.

Exit Select

Parameter Comment / [Range] Default
Serinl Humber The serial number of the transmitter. Factory-set
Date of Monufoctiure The time and date the transmitter was manufactured.  Factory-set
Dote of Lozt Col. The date of the last oxygen calibration. N/A

Note. The date is updated automatically against the
date set in the transmitter.

Frobe Tore The probe type used with the transmitter.
AZZ28 & Intearal Tx
AZZE & Remote Tx
AZ2S & Remote Tz
AZEE & Intearal Tx AZZ28 &
AZZE & Remote Tz Femote Txs
AEES & Remote Tz
AZ18 MWith Filter
AZ18 Ho Filter

Autocal Hordwore The automatic calibration system configured for use
with the transmitter.
Hone Disables automatic calibration functions. Hiare
Irternal Enabled if the (optional) built-in automatic calibration
is fitted.
Femote Enabled if an external automatic calibration system is
used.
Transmitter Options The transmitter option card fitted. Factory-set

Hore Fitted
Digital L0
Aralos Outeut
Main Boord Yersion The main PCB hardware version. Factory-set

Softhare Yersion Displays the version of software installed on the Factory-set
transmitter.

*For marine application Exhaust Gas Recirculation (EGR) transmitters, the probe type is set to AZ70 No
Filter and cannot be changed.

Table 5.14 Device Info
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6 Calibration

Caution. Set up the test gas and reference air supplies before running a calibration -

see IM/AZ20P-EN.

6.1 Overview of Calibration Procedures

Procedure Calibration Type and Description

1-Pt AutoCal Single-point automatic calibration of Calibration Offset
The values of the two test gases are compared and an offset
calibration is performed using whichever test gas is closest to air
(20.95 %).
If the values of the two test gases are equal, test gas 1 is used.

2-Pt AutoCal Two-point automatic calibration of Calibration Offset and Calibration Factor

Performs slope and offset calibration using both test gases.

Manual Cal — Offset

Single-point manual calibration of Calibration Offset

The values of the two test gases are compared and an offset
calibration is performed using whichever test gas is closest to air
(20.95 %).

If the values of the two test gases are equal, test gas 1 is used.

Manual Cal — Factor

Single-point manual calibration of Calibration Factor

The values of the two test gases are compared and a factor
calibration is performed using whichever test gas is furthest from air.

If the values of the two test gases are equal, test gas 2 is used.

Manual Cal — 2-Pt

Two-point manual calibration of Calibration Offset & Calibration Factor
Performs slope and offset calibration using both test gases.

Table 6.1 Overview of Calibration Procedures
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6.2 Calibrating the System

The calibration routines applical
table:

ble to calibration types are identified in the right column of the following

Tl T 2 Start automatic calibration
1-Ft AutoCal
T B
L ] v
> >
c C
Eock K o o
- . S
bBack LK.
e Return to e Start
Sensor Cal. AutoCal
<Cal Tors> - Waiting For Application Of Test Gas (1t Point)
Bt Taeh s i Note. The test gas used for this stage of the calibration is dependent
fir on the type of calibration and the values of the test gases. zz
28,95 %02 55 %
£5¢
fbort Conti 2 =5
(=l ntinie g)j g 8
) . = — [ N
Abort. Continue g g
= 10
. Ckl)se testgas , ~ontinue © g ~
valve calibration
* Returnto procedure
Sensor Cal.
- " D
Tomi T »: Calibration In Progress (15! Point)
0z 2R.85 % 02 Note. The test gas used for this stage of the calibration is dependent
e upon the type of calibration and the values of the test gases.
-:l Test gas detection is monitored and, if no test gas is detected, the
calibration fails. Otherwise the test gas valve is opened and the
pbon procedure continues (not applicable if the Test Gas Type is Process
- . Air — see page 37).
BT Test Gas Response Time monitored — if no response to the
¢ Closetestgas application of the test gas is detected the test gas valve is closed and
valve the calibration fails. £5=
e Return to 00 hrat . . =223
At this point the calibration procedure remains idle while the test gas L UE 5 g
Sensor Cal. delay timer runs (AutoCal only). >>9890
Oxygen value is monitored for stability - if the stability criteria are not |8 8 T
. . . f oJ
met, the test gas valve is closed and the calibration fails. L8 =g %
Once the stability criteria have been met, a cell impedance check is &8~
performed and the test gas valve is closed
If a 7-Pt calibration is being performed, the new calibration coefficient
(Offset or Factor) is calculated. If the new coefficient is outside its
permitted limits (defined by Offset Limit or Factor Limit — see page
42), the calibration fails and a ¢ 3 calibration entry is added to the
Performance Log.
If a 2-Pt calibration is being performed, the process values are
retained for the Calibration Offset & Factor calculations that are
performed after the 2"%-point calibration stage.
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...Calibration Procedures

Waiting for Application of Test Gas (2"¢ Point)

performed and the test gas valve is closed.

Once the stability criteria have been met, a cell impedance check is
performed, the test gas valve is closed and, finally, the process values
are collated with those retained following the 1Si-point calibration
stage and the calibration coefficients (Offset and Factor) are
re-calculated.

If either or both of the new coefficients are outside the permitted limits
(defined by Offset Limit and Factor Limit — see page 42), the
calibration fails and a @ x calibration entry is added to the
Performance Log.

“Cal Tore: 4
Connect Test Gos 2 Note. The test gas used for this stage of the calibration is always Test
Bir Gas 2.
1.88 %02 nf)
5
Abort Continue =
g
Abort Continue »
e Closetestgas e Continue b}
valve calibration
® Return to procedure
Sensor Cal.
- " nd B
FTIR T Y Calibration In Progress (? Point) .
0z LBE % 0F Note. The test gas used for this stage of the procedure is always test
gas 2.
. Test gas detection is monitored and, if no test gas is detected, the
Settling-Flease Wait calibration fails. Otherwise the test gas valve is opened and the
ECkY procedure continues (not applicable if the Test Gas Type is Process
. . Air — see page 37).
Gt Test Gas Response Time monitored — if no response to the
* Closetestgas application of the test gas is detected, the test gas valve is closed and
valve the calibration fails. =
* Retunto At this point the calibration procedure remains idle while the test gas | | Qg)
Sensor / Cal. delay timer runs (AutoCal only). f 51
Oxygen value is monitored for stability, if the stability criteria are not g— Q
met, the test gas valve is closed and the calibration fails. Q rl)
Once the stability criteria have been met a cell impedance check is )
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...Calibration Procedures
T T Y Calibration completed successfully
0z 1.88 =02
Cal Offset B B8 mh
Cal Factor 1. 6688
Redect Accert
Redect Accert
¢ New calibration ¢ New calibration z %Z, z
coefficients coefficients saved % ﬁ é S 2
: - ~ = = ®
discarded Save successful >> Q890
= 5 = = @
. v Accuracy e g  Calibration 2 LT
checkentryadded  entry added to 2 e % g
to Performance Performance Log ] 2
Log e Return to Sensor
e Return to Sensor
Cal.
Cal.
Save unsuccessful
. v Accuracy
check entry added to
Performance Log
o Display Failure
TS > Calibration failed to complete
oz SALE5 %0E The reason for failure is displayed:
Calibration il o - i iteri
_"?"hm sl [eddlee Simnml Mot Stoble - staoiity criteria
Exit not met
—— z =<
o O
olﬂl::%;tt.urn to Sensor Mo Feseorss - noresponse to the application % @ g é §
2 E2E =5
Cal. of a test gas detected z 2z o9 S
TE
v o Qdmw
MY Errme - calibration successful but Save of g5
new calibration factor unsuccessful
Fezult Out of Bowndds —newy
calculated calibration factor is outside the limits defined
by Factor Limit and / or the newly calculated calibration
offset is outside the Offset Limit parameter — see page
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7 HART®-Protocol

Endura AZ20 transmitters are HART-compatible, factory-calibrated devices. HART-Protocol enables
simultaneous indication of process variables and digital communication. The 4 to 20 mA current output
signal transmits process information and the digital signal is used for bi-directional communication. The
analog process value output enables analog indicators, recorders and controllers to be used, while the
simultaneous digital communication uses HART-Protocol.

7.1 Hardware and Software Requirements

ltem

Description

Device Manager

Install a HART modem (FSK Frequency Shift Keyed-Modem) for

(Hardware) HART-Communication when connecting to a PC.
The HART-Modem converts the analog 4 to 20 mA signal into a digital
output signal (Bell Standard 202) and connects to the PC using a USB
(or RS232C) connector.
Alternatively, a hand-held terminal can be used (see below).
Compatible Management  software required  to  communicate  with

Management Software

HART-compatible devices using 'Universal' and '‘Common Practice'
commands.

Hand-held Terminal

The transmitter can be accessed and configured using a compatible
hand-held terminal (such as the ABB Mobility DHH801-MFC or
equivalent — see Fig. 7.1, page 69).

Transmitter connection is made in parallel with the 4 to 20 mA current
output — see Section 4.8, page 21, Current Output (4 to 20 mA) for
terminal connection details.

Device Type Manager
(Software)

DT™M

Provides offline and online configuration of the transmitter.
Provides online monitoring and simulation of inputs and diagnostics.

Compatible with FDT frameworks, for example: ABB Asset Vision
Basic (DAT200).

Electronic Device
Description (Software)

EDD

Provides offline and online configuration of the transmitter.
Provides online monitoring and simulation of inputs and diagnostics.
Compatible with Emerson AMS and Siemens PDM tools.

Table 7.1 HART-Protocol — Hardware / Software Requirements
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7.2 HART-Protocol Connection

Fig. 7.1 shows HART-Protocol connection details for transmitter installations.

Note.
m  Current output connection details are common for both remote and integral transmitters.
= The HART-Protocol is also available optically via the IrDA interface on the front of the transmitter.

Multidrop
Connection

HART Connections at
Terminal Block — see
Section 4.8, page 21
for Remote systems
or Section 4.11, page
24 for Integral
systems

4 mA Current Output (Multidrop Connection)
4 to 20 mA Current Output (Single Connection)

1
:
. 1
® 250 Q Minimum Load 1 I\

PC Connection
(USB or RS232) Hand-held Terminal
(for example, ABB Mobility DHH801-MFC)

Fig. 7.1 HART-Protocol Connection (Remote Installation Shown)
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7.3 HART Universal Commands Set

Command | Description Details
No.
0 Read Transmitter Expanded device type code.
Unique Identifier Manufacturer identification code.
Manufacturer device type code.
Number of preambles.
Revision level of HART Universal Command set implemented.
Revision level of device specific command set implemented.
Transmitter software revision level.
Transmitter hardware revision level.
Device identification number.
1 Read Primary Variable % Oxygen value.
2 Read Current and PV (% Oxygen) as current output (MA).
Percent of Range PV (% Oxygen) as percentage of range.
3 Read Dynamic Variables | Current output value (mA).
and Current % Oxygen value.
Cell Temperature (°C or °F).
Cell Millivolts.
6 Write Polling Address When set to O Current Output 1 is active and provides an

analog output proportional to its source. HART operates in
point-to-point mode.

When set between 1 to 15, Current Output 1 is fixed at 4 mA
and HART operates in multi-drop mode.

Read Unique Identifier
Associated With Tag

Returns the expanded device type code, revision levels and
device identification number of the transmitter that contains
the HART identification tag sent with this command.

Table 7.2 HART Universal Commands Set
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Number

Command | Description Details
No.
12 Read Message Returns the user-defined HART message.
Message can also be viewed via Communications menu on
the transmitter's local HMI.
13 Read Tag, Descriptor Returns the user-defined HART information:
and Date HART Tag
HART Descriptor
device installation date
14 Read Primary Variable Returns the range limits and minimum permissible span for
Sensor Information the probe.
15 Read Primary Variable PV Alarm selection code:
Output Information 0 = Low,
1 = High,
239 = Hold Last Output Value.
PV upper and lower range values.
Filter (damping) time.
HART write protection code.
Any private label distributor code associated with the
transmitter.
16 Read Final Assembly Returns the user-defined final assembly number. Number can
Number also be viewed via Communications menu on the device's
local HMI.
17 Write Message Enables a user-defined message of up to 32 characters to be
entered. Message can also be entered via the
Communications menu on the device's local HMI.
18 Write Tag, Descriptor Enables the user to assign a user-defined 8-character tag to
and Date the transmitter.
Enables a user-defined 16-character descriptor to be entered.
Allows an installation date to be entered.
19 Write Final Assembly Enables a user-defined final assembly number to be entered.

This can be used for inventory or maintenance purposes.

Table 7.2 HART Universal Commands Set (Continued)
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7.4 HART Common Practice Command Set

Command | Description Details
No.
33 Read Transmitter Up to 4 slots. Each slot can be programmed to return the
Variables following parameters based on the Transmitter Variable
Code:

0 = % Oxygen

1 = Cell temperature

2 =CellmV

3 = Cold junction

4 = Heater power (%)

5 = Rate of rise of cell temperature
6 = Cell impedance

7 = Cell impedance drift

8 = Recovery rate

9 = Test gas response time
10 = O2 deviation

11 = Cell calibration offset
12 = Cell calibration factor
13 = Cell zero offset

14 = Mains frequency

15 = Mains voltage

34 Write Primary Variable Sets the filter value for the % Oxygen reading.
Damping Value

35 Write Primary Variable Sets the % Oxygen range hi and lo values.
Range Values

38 Reset Configuration Bit 6 (Configuration Changed) of the Transmitter Status Byte
Changed Flag is reset by this command.

When a parameter has been changed via HART or the local
HMI the configuration changed bit is set.

40 Enter / Exit Primary For system troubleshooting purposes, current output 1 can
Variable Current Mode be set to a constant mA value.

Entering a value of O mA cancels the fixed output mode.

Table 7.3 Common Practice Command Set
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Command | Description Details
No.
45 Trim Primary Variable The transmitter re-calibrates the current output Zero Offset
Current DAC Zero based on the externally measured primary value received.
46 Trim Primary Variable The transmitter re-calibrates the current output Span Scale
Current DAC Gain Factor based on the externally measured primary value
received.
48 Read Additional The status of the transmitter, determined from results of the
Transmitter Status continuous  self-diagnostics, is reported every time
communications with the transmitter are established.
If the transmitter indicates there is additional status
information, it can be obtained via this command.
49 Write Primary Variable Enables a transducer serial number to be entered.
Sensor Serial Number
60 Read Analog Channel Returns the current mA value on Current Output 2 and that
and Percent of Range value as a percentage of its range.
66 Enter / Exit Fixed Analog | Current Output 2 can be set to a constant mA value.
Channel Mode Sending a value of '0x7F, OxAO, 0x00, 0x00' cancels the
fixed output mode.
67 Trim Analog Channel The transmitter re-calibrates the Current Output 2 / Zero
Zero Offset based on the externally-measured primary value
received.
68 Trim Analog Channel The transmitter re-calibrates the Current Output 2 / Span
Gain Scale Factor based on the externally-measured primary
value received.

Table 7.3 Common Practice Command Set (Continued)
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7.5 Device Status Information
7.5.1 Field Device Status First Byte

First Bit is set to 1 Description

Bit #7 Set to 1 = communications error
Bit #6 Vertical parity error

Bit #5 Overrun error

Bit #4 Framing error

Bit #3 Longitudinal parity error
Bit #2 Reserved

Bit #1 Buffer overflow

Bit #0 Reserved

First Bit is setto 0 Description

Bit #7 Setto O

0x00 hex = 0 dec

No command-specific error

0x02 hex = 2 dec

Invalid selection

0x03 hex = 3 dec

Passed parameter too large

0x04 hex = 4 dec

Passed parameter too small

0x05 hex = 5 dec

Too few data bytes received (incorrect byte count)

0x06 hex = 6 dec

Device-specific command error

0x07 hex = 7 dec

In write protect mode

0x09 hex = 9 dec

Lower range value too high

Ox0A hex = 10 dec

Lower range value too low

0xOB hex = 11 dec

Upper range value too high

0x0C hex = 12 dec

Upper range value too low

0x0D hex = 13 dec

Upper und lower range values out of limits

OxOE hex = 14 dec

Span too small

0x10 hex = 16 dec

Access restricted

0x12 hex = 18 dec

Invalid units code

0x20 hex = 32 dec

Busy

0x40 hex = 64 dec

Command not implemented

Table 7.4 Field Device Status First Byte
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7.5.2 Field Device Status Second Byte

Second Byte

Description

Bit #7

Field Device Malfunction
A hardware error or failure has been detected by the device.

Further information may be available through the Read Additional Transmitter
Status command.

Bit #6 Configuration Changed
A write command has been executed.
A set command has been executed.
Bit #5 Cold Start
Bit #4 More Status Available
More Status information is available than can be returned in the Field Device
Status. Command #48 Read Additional Status Information provides this
additional status information.
Set if any of the device-specific status bits in command #48 are set.
Bit #3 Primary Variable Analog Output Fixed
The analog and digital analog outputs for the Primary Variable are held at the
requested value. They do not respond to the applied process.
Primary analog output set to a fixed value via HART (or via the HMI) putting the
current output into test mode.
Bit #2 Primary Variable Analog Output Saturated
The analog and digital outputs for the 'Primary Variable' are beyond their limits
and no longer represent the true applied process.
Calculated Current Output 1 value is beyond the physical limits of the output.
Bit #1 Non Primary Variable Out of Limits
The temperature or cold junction cell voltage are beyond the operating limits of
the probe. The Read Additional Transmitter Status command, #48, is required to
identify the variable.
Set if SV, TV or QV sensor limit failure diagnostic bits are set.
Bit #0 Primary Variable Out of Limits

The measured oxygen value is beyond the operating limits of the probe.

PV sensor out-of-limits diagnostic set.

Table 7.5 Field Device Status Second Byte

IM/AZ20E-EN Rev. F 75



Endura AZ series integral and remote transmitter
Combustion oxygen monitor

7 HART®-Protocol

7.5.3 Additional Transmitter Status Information - Command 48

Byte 0 Description

Bit #7 Probe Oz sensor broken

Bit #6 ADC failure

Bit #5 SV (Temperature) out of range

Bit #4 PV (% 02) probe out of range

Bit #3 SV (Temperature) probe out of limits
Bit #2 PV (% 02) probe out of limits

Bit #1 SV (Temperature) probe failure

Bit #0 PV (% 02) probe failure

Byte 1 Description

Bit #7 Heater fuse blown

Bit #6 Heater failed

Bit #5 Heater tripped

Bit #4 Cell stabilizing

Bit #3 Cell warming up

Bit #2 Cold Junction failure

Bit #1 Thermocouple reversed

Bit #0 Thermocouple failure

Byte 2 Description

Bit #7 Solenoid valves in test mode

Bit #6 Test gas 2 not present

Bit #5 Test gas 1 not present

Bit #4 Scheduled accuracy check missed
Bit #3 Scheduled automatic calibration missed
Bit #2 Sensor calibration required

Bit #1 Sensor calibration overdue

Bit #0 Mains frequency error

Table 7.6 Additional Transmitter Status Information — Command 48
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Byte 3 Description

Bit #7 Cell offset approaching limit

Bit #6 Cell factor approaching limit

Bit #5 Accuracy check stability failure

Bit #4 Callibration stability failure

Bit #3 Test gas 2 accuracy check in progress
Bit #2 Test gas 1 accuracy check in progress
Bit #1 Test gas 2 calibration in progress
Bit #0 Test gas 1 calibration in progress
Byte 4 Description

Bit #7 Option NV memory failure

Bit #6 Main NV memory failure

Bit #5 Diffuser response time slow

Bit #4 No response from sensor

Bit #3 Sensor impedance warning

Bit #2 Slow cell response

Bit #1 Calibration offset failure

Bit #0 Span calibration factor failure

Byte 5 Description

Bit #7 Internal communications error

Bit #6 Current output 2 in test mode

Bit #5 Current output 1 in test mode

Bit #4 In factory test mode

Bit #3 In demo mode

Bit #2 In configuration mode

Bit #1 In simulation mode

Bit #0 Ambient temperature too high / low

Table 7.6 Additional Transmitter Status Information — Command 48 (Continued)
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8 Troubleshooting

8.1 Diagnostics Classification Codes

Diagnostic messages and icons conforming to the NAMUR NE107 classification code are used to define
information during operation and data entry — a typical diagnostic message is shown in Fig. 8.1:

2

TEMP. SEHSOR
OUT OF LIMITS
Check oFeratins
conditions

c Frocess
- - FATA., GAZ -

Eaock

Exit

Fig. 8.1 Example Diagnostic Message and Components

Item Description Item

Description

NAMUR status Icon (see @):
® Failure
@ A Out of Specification @
<-> Maintenance
V Check Function

Diagnostic Priority:

Failure 070 to 100
Out of Specification 048 to 068
Maintenance 022 to 042
Check Function 002 to 020

Group Name:
Electronics

@ Process @

Configuration
Operation

Diagnostic Number (Internal Use Only):
Minimum 000

Maximum 047

NAMUR Classification Code:
C Check Function

@ F  Failure @

M Maintenance
S Out of Specification

Diagnostic Text:
a unique message associated with a
diagnostic message

see Section 8.2.1, page 79

Table 8.1 Diagnostic Message Components
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8.2 Diagnostics Messages

Note. Diagnostics messages are listed in order of highest priority.

8.2.1 Failure Messages
Message range: F100.000 to FO70.003.

Status Diagnostic Possible Cause(s)
Icon Message

Corrective Measure(s)

--F 18, BEE--
02 SENSOR

® FAILED Broken sensor connection, faulty cell
Check reloted or electronics.
dinanostics

check wirins.

Check for related diagnostics.
Check wiring.

If problem persists contact local
ABB service.

--FESE. aal--
TEMF. SEMSOR

® FaILED Broken sensor connection, faulty
Check reloted thermocouple or cold junction sensor.
dinanostics

check wiring

Check for related diagnostics.
Check wiring.

If problem persists contact local
ABB service.

--FB3E&, BEG--
ADC FRILURE
® Cocle power. If
Froblem Fersists
chanze cartridse

Temporary or permanent hardware
failure.

Cycle power to transmitter.
Replace cartridge.

If problem persists contact local
ABB service.

--FRa4 ., BET--
® SEMSOR EROKEM

Check wirina Cell connection is open circuit.

Check wiring.
Replace cell.

If problem persists contact local
ABB service.

--FRIZ, BTE--
MO RESPOMSE FROM

® SEMEOR Test gas pipes blocked or broken,
Check sos riFes. faulty cell or cell connections.

Check gas pipes.
Check cell wiring.

Check wiring

Check wiring Replace cell.
Ferloce cell.
--FA9E . BES-- Check wiring.

® ;EIEEQI?EDI‘IPLE Thermocouple open circuit or faulty, | FePiace thermocouple.

If problem persists contact local
ABB service.

Table 8.2 Diagnostics — Failure Messages
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Status
Icon

Diagnostic
Message

Possible Cause(s)

Corrective Measure(s)

--FB2E,883--
THERMOCOUFLE
REVERSED
Correct wirins

Thermocouple wired incorrectly.

Correct wiring.

--F S , B18--
COLD JUMCTION
FRILED

Check wirins.
Ferloce cold
dunction sensor

Cold junction sensor in head open
circuit or faulty.

Check wiring.
Replace cold junction sensor.

If problem persists contact local
ABB service.

--FBgd,814--
HEATER FAILED
Check Fower
level at heater

Faulty heater or electronics.

Check power level at heater
connections in probe head.

If problem persists contact local
ABB service.

conmections.

Replace fuse - see Section 4.8.1,
--FBE2.815-- pa%;e 22 (remote transmitter) or
HEATER FLUSE 4.71.1, page 25 (integral
BLOKH transmitter).

Rerloce fuse. If
Froblem Fer
rerloce heater

Faulty heater or temporary surge.

Replace heater in probe.

If problem persists contact local
ABB service.

--FBgE,813--
HEATER TRIFFED
Wait for cell
temperature to
cool down

Maximum cell temperature exceeded.

Wait for temperature to cool down.

If problem persists contact local
ABB service.

®

--FETZ.8Z3--
MAlH MY MEMORY
FRILED

Cocle Pousr.
Check & re-enter
confisuration

Failure during reading of NV memory
or permanent corruption of data.

Switch power to transmitter off and
then on again.

Check and re-enter configuration
parameters.

Replace cartridge.

If problem persists contact local
ABB service.

Table 8.2 Diagnostics — Failure Messages (Continued)
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INTERMAL COMMS
® ERROR
Cocle powsr. IF

Froblem Fersist
chanze coriridse

Temporary or permanent hardware
failure.

Status Diagnostic Possible Cause(s) Corrective Measure(s)
Icon Message
~-FETE.B47--

Switch power to transmitter off and
then on again.

If problem persists replace cartridge.
Contact local ABB service.

--FET74, BTG
OFTION MY MEMORY

® FRILE
Cocle Pouer.

Check & re-enter
confisuration

Failure during reading of NV memory
or permanent corruption of data.

Switch power to transmitter off and
then on again.

Check and re-enter configuration
parameters.

Replace cartridge.

If problem persists contact local
ABB service.

--FBTZ.082--

02 SEMESOR

® OUT 0OF LIMITS
Address Process

izsue & check

Wiring.

Process oxygen concentration
beyond sensor range.

Address process issue.
Check wiring.

If problem persists contact local
ABB service.

--FETE. BEZ--
TEMF SEMSOR
X® OUT OF LIMITS
Check orsratins
conditions

Maximum temperature range for
thermocouple exceeded.

Check operating conditions.

Table 8.2 Diagnostics — Failure Messages (Continued)
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8.2.2 Out of Specification Messages
Message range: S068.040 to S048.005

Status Diagnostic Message Possible Cause(s) Corrective Measure(s)
Icon Displayed
--SEEE, Bd8-- Modify ambient temperature.

A

IMTERMAL TEMF.
OUT OF RAMGE

Check internal
temperature

Ambient temperature too high /
low or fault in electronics.

Replace cartridge.

If problem persists contact local
ABB service.

A

--EEE4 BEE--
CAL. FACTOR
FRILED

Cell iz foults.
Rerloce cell.

Cell is faulty.

Replace cell.

--SEEZ BEE--
CAL. OFFSET
FAILED

Cell is foultw.
Rerloce cell.

Cell is faulty.

Replace cell.

~~SEEE B2 E--
CALIERATION
STARBILITY FAILED
Check test sos
connections.
Re-calibrote

Cell input measurement is too
noisy.

Check gas connections.
Repeat calibration.

If problem persists contact local
ABB service.

A

--5E52.8159--
MISSED SCHEDULED
AUTOCAL

Check reason for
missed cal.
Re-calibrate

Device not in operating mode
when calibration was scheduled.

Check reason why automatic
calibration was not performed.

Perform calibration.

A

~~EESE . B1E--
MAIME FREGLEMCY
ERROR

Check madins
FOWEN S0UNCE,

Power frequency not within 45 Hz
to 65 Hz range.

Check power source.

Table 8.3 Diagnostics — Out of Specification Messages
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Status
Icon

Diagnostic Message
Displayed

Possible Cause(s)

Corrective Measure(s)

--5854 . 811--
CELL WARMIME LIF
Mait for cell
temp. to reach
ERETCIZTAF

Cell temperature is below 690 °C
(1274 °F).

Wait for cell temperature to reach
690 °C (1274 °F) .

--SE52.812--
CELL STAEBILIZIMG
blait for cell
temperature Lo
stobilize (Swnind

Cell temperature above 690 °C
(1274 °F) but not stable.

Wait for cell temperature to stabilize
(5 minutes).

--5E5E, BEd4--

02 SEMSOR

OUT OF RAMGE
Address Frocess
izsue or extend
oFsrating ronse

Process oxygen concentration
beyond set operating range.

Address process issue or extend
oxygen operating range.

A

--SE48, BE5--
TEMP. SEHSOR
OUT OF RaMGE
Check orerating
conditions

Maximum temperature range for
thermocouple exceeded.

Check operating conditions.

Table 8.3 Diagnostics — Out of Specification Messages (Continued)
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8.2.3 Maintenance Messages
Message range: M042.029 to M022.020

Status
Icon

Diagnostic Message
Displayed

Possible Cause(s)

Corrective Measure(s)

©

BCCURACY CHECE
STARILITY FAILED
Check test sos
connections.
Re-calibrate

Cell input measurement is too
noisy.

Check gas connections.
Repeat accuracy check.

If problem persists contact local
ABB service.

~-ME4E, BE5--
SEMS0R IMPEDAMCE
WARMHIMG

Cell iz reachins
end of its life.
Rerlace cell

Cell is reaching end of its life.

Replace cell.

--MEZE. B34~
SLOW CELL
RESFOMEE

Check 20s pirFss.
Rerloce cell.

Blocked or broken test gas pipes
or faulty cell.

Check gas pipes.
Replace cell.

~=MEEE L BET--
SL0K RECOVERY
RATE

Diffuszer blocked
Clean diffuser?

Diffuser is blocked.

Clean or, if necessary, replace
diffuser.

--MEZ4 . 631--
CAL. OFFSET
HEAR LIMIT

Cell is reaching
end of its life.
Rerloce cell.

Cell is reaching end of its life.

Replace cell.

~-MEEZ . EEE--
CAaL. FACTOR
HEAR LIMIT

Cell iz reachins
el of its life.
Rerloce cell.

Cell is reaching end of its life.

Replace cell.

Table 8.4 Diagnostics — Maintenance Messages
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Status
Icon

Diagnostic Message
Displayed

Possible Cause(s)

Corrective Measure(s)

--MEZE.621--
TEST GAS 1 HOT
FRESEMT

Check test sos

Test gas cylinder empty.

Check test gas lines.
Replace test gas cylinder.

--MEZE . B22--
TEST GAS 2 HOT
FRESENT

Check test sos

Test gas cylinder empty.

Check test gas lines.
Replace test gas cylinder

~=MEZE . BLE--
SEMS0R CAL.
REGUIRED

Re-calibrate

Accuracy check indicates
re-calibration is required.

Perform calibration.

--MEz4.817--
SEMSOR Cal.
OVERDUE

Re-calibrote

Customer entered calibration
interval exceeded.

Perform calibration.

--MEZZ. 826~
MISSED SCHEDULED
ACCURACY CHECE
Check reason for
missed check.
Re-calibrate

Device not in operating mode
when accuracy check was
scheduled.

Check reason why accuracy check
was not performed.

Perform calibration.

Table 8.4 Diagnostics — Maintenance Messages (Continued)
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8.2.4 Check Function Messages
Message range: C020.041 to M002.0XX

Status Diagnostic Message Possible Cause(s)
Icon Displayed

Corrective Measure(s)

--CEZE.B41--
SIMULATION

V MODE Transmitter is in simulation mode.

Signals andfor
disanostics

nul-o.t.e-:{

Exit simulation mode before using in
the field.

--CELE, Bdd--
FACTORY TEST
W MODE Transmitter in special factory test
Sat to run mode mode.

before using in
the fisld

Set to normal run mode before using
in the field.

--CO13. 04 3--
DEMOMETRATION
V MOTE Transmitter in demonstration
Set to run mode mode.

before using
i the fisld

Set to normal run mode before using
in the field.

--CELE. B45--
CURREHT OUTFUT
W IM TEST MODE Current Output 1 under manual
Outrut under control.

maral control.
Mo action rea'd

[y

No action required.

--CEld . BadE--
CURREEMT OUTFUT 2
V IN TEST MODE Current Output 2 under manual
OutFut under control.

maral conbrol.
Moo action rea'd

No action required.

Table 8.5 Diagnostics — Check Function Messages
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Status
Icon

Diagnostic Message
Displayed

Possible Cause(s)

Corrective Measure(s)

--CELZ.B23--
TEST GAS VWALVES
IM TEST MODE
Values under
maral conbrol.
Moo action rea'd

Calibration in progress.

No action required.

--CELE. BZd4--
TEST GAas 1
CALIERATION
Cal. in Frosress
Mo action rea'd

Calibration in progress.

No action required.

--CEAs ., 825~
TEST GRS 2
CALIERATION
Cal. in Progress
Mo action rea'd

Calibration in progress.

No action required.

ACCURACY CHECE
Cal. in Frosress
Moo action rea'd

Calibration in progress.

No action required.

--CEE4  B2T--
TEST GAS 2
ACCURACY CHECE
Cal. in Frosress
Mo action rea'd

Calibration in progress.

No action required.

\%

--CEEZ.B42--
COMFIGURATION
MOTE

Dewvice is being
confisured.

Moo action rea'd

Calibration in progress.

No action required.

Table 8.5 Diagnostics — Check Function Messages (Continued)
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8.3 Performance Log
8.3.1 Log Entries

Information displayed in the Performance Log is derived from the values obtained during calibration

routines.

When the Performance Log is selected, an icon (@ in Fig. 8.2) at the left side of the display indicates a
successful or failed calibration or accuracy check; or if a new probe / cell has been fitted. Icon types are

shown in Table 8.6 below:

_ Jhhzmmiss 1
@ Y -RM-T
oIf ¥ ELEE
ot ELEEE
o[F Tr.xx 0=
Ztellzny xx.xx =02
v of. rxrh rrm xS
Back

Fig. 8.2 Typical Performance Log and Performance Code Structure

Item

Icon

®

Calibration check

Calibration check

Accuracy check

Accuracy check

New probe / cell

successful failed successful failed
Table 8.6 Performance Log Icons
Item Description Item Description

HITTH3E
L =TI
Time and date of entry

®

®

EE
Recovery rate

0¥
Callibration offset

®

®

Tiews
Deviation

Fet
Callibration factor

®

@)

Time duration

Table 8.7 Performance Log Codes
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8.3.2 Performance Log Codes

Parameter Comment / Range
Type The calibration type, represented as an icon — see Table 8.6, page 88:
Callibration
Failed Cal
Accuracy Check
Failed Accuracy Check
New Probe
Time and Date of The time and date the calibration / accuracy check was performed or the new
Entry probe / cell was fitted.
Calibration Offset The calculated calibration offset value displayed as a mV value.
Callibration Factor The calculated calibration factor value.
Deviation
Callibration The difference between the oxygen value as it is being calculated with the

newly-updated coefficients
and

the oxygen value as it would have been calculated with the coefficients used
before the calibration was performed.

Accuracy Check The difference between the oxygen value as it would be calculated using the
coefficients calculated by the accuracy check

and
the oxygen value as it is being calculated with the existing coefficients.

New probe / cell Not applicable — E===2 is displayed

Table 8.8 Performance Log Fields
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Parameter Comment / Range

Recovery Rate
Calibration / The maximum recorded rate of change of the calculated oxygen value when the
Accuracy Check test gas is removed and the measurement returns to the process value.
Notes: A valid recovery rate cannot be calculated if:
a manual calibration / accuracy check is performed
either of the test valves are set to manual mode before the test is complete

a subsequent calibration or accuracy check is started before the test is
complete

the difference between the test gas value and process value is less than
10 % of the oxygen range

the maximum rate of recovery is not achieved within 3 minutes of removal of
the test gas

New probe / cell Not applicable — B=== is displayed

Time Since Last Cal  The elapsed time between the last successful calibration and this entry.

Table 8.8 Performance Log Fields
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9 Remote Computer Connection

9.1 Utility Software for PC
When communication between the device and a remote PC is made (using the IrDA adaptor and ABB
Service Port Switch software) ABB Utility Software enables:

cyclic data and parameter data to be downloaded and saved to a compatible spreadsheet
application such as Excel — see page 93.

the device to be operated via a PC using the Remote HMI application
any HART command to be read or written using the HART application

9.2 Installing the Utility Software

Note. The Utility Software is compatible only with 32 bit operating systems.

To install the Utility Software onto a PC:
1. Insert the Utility Software CD into the PC’s CD drive.
The installation screen is displayed automatically.
2. Install the virtual port.
Install the Service Port Switch.
4. Install the Remote HMI.
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9.3 Connecting the IrDA Port

Note.

m  The IrDa port is functional only when the Cyclic Output Interval parameter (see Section 5.4.8,
page 62) is not set to 'Off'.

= The Cyclic Output Interval parameter setting resets to 'Off' when the transmitter is powered up.

The IrDA adaptor enables communication between the device and a PC via a port selected at the Service
Port Swtch.

To prepare the IrDA interface for use:
1. Install the Utility Software CD onto the PC — see Section 9.2, page 91.
2. Plug the IrDA adaptor into a USB / RS232 adaptor cable and plug the USB connection into the PC.
3. Align the IrDA adaptor to within 0.5 m (1.5 ft) of the transmitter.

9.4 Configuring the Service Port Switch

To configure the Service Port switch:
1. Ensure the IrDA adaptor is connected — see Section 9.3 (above).
2. Launch the Service Port Switch utility.

f ;H Service Port Switch ‘ ﬂ

Carnm Pork COM2 - Exit
Active Client Hp1] - Dicconneched Conneck

3. From the drop-down list, select the COM port (A) to be used.
4. From the drop-down list, select the client application to be used:
— Cyclic O/ P - see Section 9.5, page 93

— Parameter Dump — see Section 9.6, page 93
— HMI - see Section 9.7, page 94
— HART - see Section 9.8, page 94

5. Click 'Connect’ @? The 'Disconnected" status @ changes to 'Active’' to confirm connection is
made.

Note. [t is necessary to keep the Service Port Switch open the whole time the service port is used.
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9.5 Cyclic Data
Cyclic data can be saved and output to a spreadsheet or as text. The update rate and data groups enabled
for output are selected at the Communication / Cyclic Output menu.

To output cyclic data:
1. Launch a terminal application.
2. Configure the terminal application to communicate with the COM port specified previously in the
Service Port Switch.
3. To start the output routine, press 'P' on the PC keyboard (press 'S' to stop).
A header row is created and enabled data is output at the interval set.
4. To output the data to a spreadsheet:
a. use the capture capability to save a text (.txt) file
b. open the .txt file into Excel
c. atthe Excel Text Import Wizard, select the file type as Delimited

Data is labelled and formatted automatically for display and analysis.

9.6 Parameter Dump
The parameter dump option enables two types of information to be downloaded:

Configuration settings
Diagnostic Log and Signals View values

To run a Configuration settings dump:
1. Launch a terminal application.
2. Configure the terminal application to communicate with the COM port specified previously in the
Service Port Switch — see Section 9.4, page 92.

Press 'C' on the PC keyboard to start the output routine.
4. To output the data to a spreadsheet:
a. use the capture capability to save a text (.txt) file
b. open the .txt file into Excel
c. atthe Excel Text Import Wizard, select the file type as Delimited

Data is labelled and formatted automatically for display and analysis.

To run a Signals and Alarm parameter dump:

1. Launch a terminal application.
2. Configure the terminal application to communicate with the COM port specified previously in the
Service Port Switch — see Section 9.4, page 92.

3. Press'l' on the PC keyboard to start the output routine.
4. To output the data to a spreadsheet:
a. use the capture capability to save a text (.txt) file
b. open the .txt file into Excel
c. atthe Excel Text Import Wizard, select the file type as Delimited

Data is labelled and formatted automatically for display and analysis.
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9.7 Remote HMI (Human Machine Interface)
To run the Remote HMI application:

1. Launch the Remote HMI application:
=I5l
©Options  About HMI Emulation. ..

e
o
&
S

AL Hb HD
nmemn

2. From the Options / Comms Ports menu, select the COM number assigned in the Service Port
Switch.
3. Click Save Settings.

Operate the Remote HMI using the mouse and cursor to select the [, #/, /& and ¥ keys in
the same way as operating the physical HMI.

9.8 HART Client

Note. Any standard HART application can be used via the infrared interface and the ABB Service Port
Switch. All communications are handled automatically with no need for a HART modem.

To run the HART client:
1. Configure the HART application to communicate with the COM port specified previously in the
Service Port Switch — see Section 9, page 91.
2. Launch any preferred PC HART application.
Configure the COM port on the running HART application to be the COM port specified previously in
the Service Port Switch.
The HART application operates as normal allowing any HART command to be read or written.

Note. Anincrease in operating speed may be noticed as HART communication transmits faster through
the service port than through a normal HART modem.
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10 Spares and Accessories

10.1 Documentation & Software

Part No. Description

IM/AZ20M-EN Maintenance Guide
Download* the guide from:
www.ABB.com/analytical-instruments

AZ20 DTM Software | Device Type Manager — please contact ABB for details

10.2 Transmitter Spares

Part No. Description
AZ20 Transmitter Cartridge
AZ200 750 Standard
AZ200 751 Standard + Analog O/P
AZ200 752 Standard + Digital O/P
AZ200 758 Type 4 (Remote) Transmitter Backplane
AZ200 757 Type 3 (Integral) Transmitter Backplane
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11 System Specification

Measurement Performance

Range - AZ20
0.01 to 100 % O2

Range - AZ25
01025 % O2

Test gas response time
Initial dead time 3 seconds

T90 < 10 seconds

System accuracy - AZ20
< 20.75 % of reading or 0.05 % Oz, whichever is the
greater, based on a nominal range of 0.01 to 25 % Oz
or 20 to 100 % O2

System accuracy - AZ25
< 2.0 % of reading or 0.2 % Oz whichever is the
greater (reference conditions)

Drift
<+ 1 % maximum % Oz range value per month
(without calibration)

<+ 0.2 % typical

Environmental Data

Ambient operating temperature

Transmitter -20to0 55 °C (-4 to 131 °F)
AZ20 Probe —201to 70 °C (-4 to 158 °F)
AZ25 Probe —20t0 100 °C (-4 to 212 °F)

standard cable

AZ25 Probe high
temperature cable
requirement

—20 to 200 °C (-4 to 424 °F)
6-core, 200AWG, overall
screen (tin / copper wire braid),
20AWG drain wire, sheathed

Storage temperature
-40 to 85 °C (-40 to 185 °F)

Operating humidity
Up to 95 % RH, non-condensing

Sunlight
Store and operate out of direct sunlight

Ingress protection

Probe (excludes remote / IP66 (NEMA 4X)
integral transmitter)
Electronics enclosures IP66 (NEMA 4X)

- remote and integral

Power Supply

AC power supply
100 to 240 V AC £10 % (90 V min. to 264 V max.) 50 /
60 Hz

Electronics
<10W

Probe heater
<100 W

EMC

Emissions and immunity
Conforms to EN61326-1:2006

Safety

General safety
Conforms to EN61010-1: 2001

Approvals and safety certification
CE mark
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Transmitter enclosures
Remote

Wall-, pipe- or stand-mounted

4 gland entries

Optional /2 in NPT, M20
Integral

Head-mounted

3 gland entries

Optional /2 in NPT, M20

Automatic calibration

AutoCal hardware
Isolated solenoid valve control as standard, 24 V@ 2 W
per valve*
Dedicated isolated digital inputs to monitor pressure
switch contacts as standard — voltage-free, normally
closed with gas present

Display and switches

Display type

Graphical 128 x 64 pixel LCD
Display backlight

Green LED
Operator switches

4 capacitive switches
(operated through the front glass)

Relay outputs

Number
2 standard

Type
Normally closed
5A @230V AC or 30 V DC (non-inductive)

Functions
User-configurable — can be activated by one or more of
the following signals:

Process alarm 1, 2, 3, 4
Calibration in progress
Calibration failed

Out of test gas 1, 2

Test gas 1 valve control

Test gas 2 valve control

Failure diagnostic
Out-of-specification diagnostic
Maintenance required diagnostic
Function check diagnostic

*For driving internal automatic calibration (AutoCal)
probes or can be used to drive external calibration units
on remote transmitters only.

Analog outputs
Standard
1 isolated current output

Programmable to retransmit
logarithmic) or temperature

Programmable over 4 to 20 mA

Over-range capability to indicate system failure
programmable from 4 to 22 mA

oxygen (linear or

Optional
1 isolated current output

Programmable to retransmit
logarithmic) or temperature

Programmable over O to 20 mA

Over-range capability to indicate system failure
programmable from 0 to 22 mA

oxygen (linear or

IM/AZ20E-EN Rev. F
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Digital inputs/outputs

Number
2 (optional)

Type
User-configurable as either input or output

Input
Volt-free contact

Output
Transistor switch capable of sinking 220 mA

Low output, < 2V DC
Switch voltage 30 V DC maximum

Isolation
Not isolated from each other or from other circuitry

Input functions
User-configurable for:

Automatic calibration start
Automatic calibration stop
Automatic calibration start/stop

Functions
User-configurable — can be activated by one or
more of the following signals:

Process alarm 1, 2, 3, 4
Calibration in progress
Callibration failed

Out of test gas 1

Out of test gas 2

Test gas 1 valve control

Test gas 2 valve control

Failure diagnostic
Out-of-specification diagnostic
Maintenance required diagnostic
Function check diagnostic

Hart communications

Version
5.7 as standard

Integration
Device Type Manager (DTM) and Electronic Device
Description (EDD)
Provide online/offline device configuration, online
monitoring of measurement values and diagnostic
states

DTM
FDT v1.2.1 compliant
Works with FDT framework packages
(for example, ABB Asset Vision Basic)

EDD
Compliant with suitable framework tools
(for example, SDC 625 and Simatic PDM tools)

Infrared service port

Accessibility
Through front face

Type
IrDA standard

Baud rate
Up to 115K baud

Functions
Firmware update
Remote HMI
Diagnostic log download
Datalog output
HART via IrDA

Languages
English

Calibration

Manual calibration
1 point (offset)
1 point (factor)
2 point (offset + factor)

Automatic calibration
1 point (offset)
2 point (offset + factor)

Calibration control
Front panel controls
Digital inputs
HART commands
User-defined schedule

Calibration scheduler
User-defined schedule enables automatic calibration
frequency to be set from 1 day to 12 months

DS/AZ20-EN Rev. H,
DS/AZ25-EN Rev. A
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