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We are an established world force in the design and manufacture of instrumentation for industrial
process control, flow measurement, gas and liquid analysis and environmental applications.

As a part of ABB, a world leader in process automation technology, we offer customers Cert. No. Q 05907
application expertise, service and support worldwide.

EN 29001 (ISO 9001)

We are committed to teamwork, high quality manufacturing, advanced technology and unrivalled
service and support.

The quality, accuracy and performance of the Company’s products result from over 100 years
experience, combined with a continuous program of innovative design and development to Lenno, ltaly — Cert. No. 9/90A
incorporate the latest technology.
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Electrical Safety

This instrument complies with the requirements of CEI/IEC 61010-1:2001-2 "Safety requirements for electrical equipment for
measurement, control, and laboratory use". If the instrument is used in a manner NOT specified by the Company, the protection
provided by the instrument may be impaired.

Symbols
One or more of the following symbols may appear on the instrument labelling:
A Warning — Refer to the manual for instructions == Direct current supply only
A Caution - Risk of electric shock —— Alternating current supply only
@ Protective earth (ground) terminal — Both direct and alternating current supply
L cann (ground) termina (] | e avipmentis proteces

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.

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

1. The relevant sections of these instructions must be read carefully before proceeding.
2. Warning labels on containers and packages must be observed.

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

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

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

6. 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 hazard data sheets (where applicable) may be
obtained from the Company address on the back cover, together with servicing and spares information.
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1 INTRODUCTION

Caution. This operating manual applies only to those
systems that have been designed and constructed to
the standards specified in the schedules of the ATEX
certificates listed. The separate units to which these
certificates apply are clearly identifiable by model
numbers and the data on the identification and ATEX
certification labels fixed to them. Other combinations of
similar equipment built to any earlier specifications are
not covered by BASEEFA certificate number
BAS Ex 01E2044. This is particularly important where
new replacement units are to be incorporated into
existing installations covered by any eatrlier certification
standards. If in any doubt about the installation of
particular combinations of certified equipment, contact
the Company for advice before proceeding.

It is essential that units are installed strictly in
accordance with the appropriate standards for
electrical equipment for use in flammable atmospheres.
Any deviation from the specified installation conditions,
or any unauthorized repairs or adjustments can
invalidate the safety assurances given by the
certification of the unit.

The ultimate responsibility for any particular installation lies with
the installing user/contractor.

This manual gives the installation, operating and maintenance
information for the Company's Models AK101 & AK104
Intrinsically Safe Gas Analyzer Systems, normally used with
hydrogen-cooled electrical power generators.

The complete AK100 Analyzer system uses a combination of
three different units. Each unit is certified independently for use
as part of an intrinsically safe system to meet the standards of
the ATEX directive 9/94/EC for use in association with Group IIC
(hydrogen) hazardous atmospheres in accordance with the
following standards:

The different units of the system are:

1) Model 6553 Display Unit, available in several options. The
inputs to the unit are certified to code [EEx ia] IIC Tamb=-20
to 40°C under BAS 01 ATEX 7043 certificate with the unit
installed in the safe area only.

2) Model 006539-960K (or J) and 006548-001 Katharometer
Units that form part of an intrinsically safe Model 006540-
203 and 006548-000 Katharometer Analyzer Panel. These
units are certified to code EEx ia IIC T4 Tamb= —20 to 55°C
under BAS 01 ATEX 1042 certificate for installation in the
hazardous area (ZONE 0).

3) Model 4234 500 and Model 4234 501 constant current
Power Supply Unit, that provide the supply for one
Katharometer Unit. These power supply units have their
output certified to code [EEXx ia] IIC Tamb=—20 to 55°C under
BAS 01 ATEX 7041 certificate for installation in the safe area
only.

If further information or assistance is required, contact our
specialist staff at one of the addresses on the back cover of this
manual. Specialist training courses can also be arranged at our
Training Centre.

) 006539 & 006548 Katharometer Units
Em 28823 : 133471 + Amendments 1 & 2| 4534 500/501 Power Supply Unit

’ 6553 Display/Control Unit
EN 50284 : 1999 006539 & 006548 Katharometer Units
EN 50039 : 1980 System




2 DESCRIPTION

All the various system options comprise one or more of the
following units with the further option of fitting the display units
and power supply units in a cubicle.

Digital
Display
Indicators

Range Selector
Switch

a"@

AK101

Digital
Display
Indicator

—

o i'@

Fig. 2.1 Model 6553 Display Monitor

2.1 Model 6553 Display Unit

The display unit must be mounted in a safe area and is suitable
for panel mounting or installation into a control cubicle. The unit
houses one or two Model 4689 digital display, each equipped
with protected access for zero adjustment, Model AK101 is
equipped with a range selector switch — see Fig. 2.1. Model
AK104 is a single display for Hydrogen purity and as such
requires no range change selector switch.

2.1.1 Range Display
A selector switch for each display provides independent
parameter selection as follows:

Position (1)  Percentage of Hydrogen in Air by volume.
Displayed on the upper display.

This is the hydrogen purity measurement of the
coolant gas during normal operation of the
system. The display covers arange of 85 to 100%
or 80 to 100% hydrogen in air depending on the
range selected. An alarm output and a

retransmission signal (4 to 20mA) are provided.

Position (2)  Percentage of Hydrogen in Purge gas* by volume.
Displayed on the upper display.

This range is for use in hydrogen filling or purging
operation. Alarm output and a Vvalue
retransmission signal (4 to 20mA) are provided.

Percentage of Air in Purge gas* by volume.

This range is for use in purge gas filling or purging
operations. Alarm output and a value
retransmission signal (4 to 20mA) are provided.

Position (3)

Each display defaults to NOT IN USE when not selected.

A further option of providing remote indication of range selector
switch may be available, depending on the number of alarms
specified.

The 4689 Display Units provide software specific to the
katharometer systems with relay action of the alarms fixed as
‘fail safe’. All user-programmable data can be protected from
unauthorized alteration by a programmable 5-digit security
number.

The zero adjustments on the front panel of the 4689 enable
remote zeroing of the katharometers mounted in the hazardous
area. The adjustment access for a particular display is adjacent
to the display and at the same level.

The 4689 has a protective case that can be removed for access
to the interior without removing the whole unit from the control
panel.

The 4689 also contains encapsulated zener diode safety barrier
devices to limit the electrical energy that can be supplied from
the instrument circuits into the hazardous area. These devices
are located below the display units, on a rail that MUST be
earthed (grounded). A metal screening arrangement segregates
the connections made to equipment in the hazardous area. The
unit is protected on the mains input side by two fuses, one for
each circuit, accessible from the front of the panel.

*Note. Purge gas options include:
CO, (Carbon dioxide)
N, (Nitrogen)

Ar (Argon)




...2 DESCRIPTION

2.2 Model 006540203 or 006548000

Katharometer Analyzer Panel - Fig. 2.2

Each panel comprises a metering valve, a drying chamber, a
thermally lagged katharometer (Model 006539 or 006548) and a
flowmeter. These items are mounted on a flat panel suitable for
fixing to a vertical surface close to the sample point. The
katharometers are calibrated for the hydrogen purity
measurement as well as hydrogen in purge gas* and air in purge
gas*.

Each katharometer assembly incorporates a Wheatstone Bridge
comprising fine, glass-coated platinum filaments. One pair of
parallel arms is sealed in the reference gas and the other pair
exposed to the sample gas.

When the intrinsically safe stabilized current from the 4234
power supply unit (Model 4234 500 or 4234 501) is passed
through this bridge, the temperature of the platinum filaments
rises to a point of thermal equilibrium. Under conditions that are
arranged to give minimum radiation and convection heat
transfer, the equilibrium temperature depends on the thermal
conductivity of the gas surrounding the filament. Thus any
difference between the thermal conductivity of reference and
sample gases causes an imbalance in the bridge; this imbalance
(as a millivolt signal) is indicated by the display.

Zener diodes are connected across the input connections from
the power supply unit to the katharometer in order to limit the
maximum voltage that could be developed across the filament
bridge under external fault conditions. Under fault conditions the
current is limited to a safe value by the power supply unit.

*Note. Purge gas options include:

2.3 Model 4234 500/4234 501
Power Supply Units (PSU) - Fig. 3.3

Caution. Do not connect the mains supply to the PSU
with the output terminals open circuit.

Caution. Ensure that the PSU is correct for the mains
supply voltage available. A nominal 115V unit cannot be
adapted for use with a nominal 230V supply, or vice
versa.

To operate a katharometer unitin the hazardous area, one Model
4234 PSU is required for each katharometer. The PSU supplies
a stabilized DC current output and must be mounted in the safe
area. There are two versions available:

Model 4234 500 for a nominal 230V AC supply voltage
Model 4234 501 for a nominal 115V AC supply voltage

The stabilized current output is current and voltage limited to
restrict the energy supply into the hazardous area.

The PSU is housed in a metal case fitted with lugs for wall/panel
mounting. Cable gland entries are provided at opposite ends of
the case for supply voltage input and stabilized current output
cables to the hazardous area.

The circuit is protected by cartridge fuses. These fuses must
have a high breaking capacity (HBC) rating of 1500A to comply
with the terms of the certification.

2.4 Remote Indicator/Controllers
The 6553 Display Unit has retransmission outputs for
connection to indicator/controllers, providing that they are

CO, (Carbon dioxide) installed in the safe area and the installation conforms to the
N, (Nitrogen) requirements given in Section 5.1.
Ar (Argon)
Katharometer Local Zero Gas Sample
Unit Case Adjustment Outlet
| .
<
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Fig. 2.2 Location of Items — Model 6540 203 and 6548 000 Katharometer Analyzer Panels




























































































































PRODUCTS & CUSTOMER SUPPORT

Products
Automation Systems

e for the following industries:
— Chemical & Pharmaceutical
— Food & Beverage
— Manufacturing
— Metals and Minerals
— Qil, Gas & Petrochemical
— Pulp and Paper

Drives and Motors

e AC and DC Drives, AC and DC Machines, AC motors to 1kV
e Drive systems

e Force Measurement

e Servo Drives

Controllers & Recorders

e Single and Multi-loop Controllers

e Circular Chart , Strip Chart and Paperless Recorders
e Paperless Recorders

® Process Indicators

Flexible Automation
e Industrial Robots and Robot Systems

Flow Measurement

e Electromagnetic Flowmeters
e Mass Flow Meters

e Turbine Flowmeters

e Flow Elements

Marine Systems & Turbochargers

e FElectrical Systems
e Marine Equipment
e Offshore Retrofit and Refurbishment

Process Analytics

e Process Gas Analysis
e Systems Integration

Transmitters

e Pressure

e Temperature

e Level

e Interface Modules

Valves, Actuators and Positioners

e Control Valves
e Actuators
e Positioners

Water, Gas & Industrial Analytics Instrumentation

e pH, conductivity, and dissolved oxygen transmitters and
sensors

e ammonia, nitrate, phosphate, silica, sodium,
fluoride, dissolved oxygen and hydrazine analyzers.

e Zirconia oxygen analyzers, katharometers, hydrogen purity
and purge-gas monitors, thermal conductivity.

chloride,

Customer Support

We provide a comprehensive after sales service via a Worldwide
Service Organization. Contact one of the following offices for
details on your nearest Service and Repair Centre.

United Kingdom

ABB Limited
Tel: +44 (0)1453 826661
Fax: +44 (0)1453 829671

United States of America

ABB Inc.
Tel: +1 775 850 4800
Fax: +1 775 850 4808

Client Warranty

Prior to installation, the equipment referred to in this manual must
be stored in a clean, dry environment, in accordance with the
Company's published specification.

Periodic checks must be made on the equipment’s condition. In
the event of a failure under warranty, the following documentation
must be provided as substantiation:

1. Alisting evidencing process operation and alarm logs at time of
failure.

2. Copies of all storage, installation, operating and maintenance
records relating to the alleged faulty unit.




ABB has Sales & Customer Support
expertise in over 100 countries worldwide
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ABB Limted

Oldends Lane, Stonehouse
Gloucestershire

GL10 3TA

UK

Tel: +44 (0)1453 826661
Fax: +44 (0)1453 829671

ABB Inc.

Analytical Instruments
9716 S. Virginia St., Ste. E
Reno, Nevada 89521

USA

Tel: +1 775 850 4800
Fax: +1 775 850 4808

The Company’s policy is one of continuous product
improvement and the right is reserved to modify the
information contained herein without notice.
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