Data Sheet

SS/AX4CO0O4_3

IndustriallT
——enabled

AnalyzeIT

Single and Dual Input Analyzers
for High-level Conductivity

Models AX430, AX433,
AX413 and AX436

Cost effective

— select one or two Conductivity inputs or combine
pH/Redox (ORP) with Conductivity in one analyzer

— integral PID controller (AX430)

Advanced measuring capabilities

— conductivity range up to 1,999 mS

— selectable concentration ranges:
0 to 15% NaOH, 0 to 18% HCI, 0 to 20% H2SOs4,
0 to 40% HsPOa4, 0 to 20% NaCl and user-defined

Dosing Control functionality
- long dose diagnostic alarm
— initial charge function

Reduced installation cost
— easy access terminations; reduced panel space

High functionality at minimum cost
— three alarms and two fully-isolated current outputs
— direct linear, reverse acting or bi-linear output

Expanded monitoring and control

— add-on option board provides a total of five alarm
relays and four current outputs

— service logbook providing historical data

Reduced yearly maintenance costs
— 12 to 30V DC option negates the need for costly
safety tests

Wide range of applicability

— regeneration of ion exchangers

— municipal water phosphoric acid control

— food & beverage product/water interface detection
— clean-in-place concentration monitoring

BREBEN

PROSESS FELD AUS

More processing power,
higher performance
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Single and Dual Input Analyzers for High-level Conductivity

Models AX430, AX433, AX413 and AX436
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The AnalyzelT AX400 Series

AnalyzelT AX400 analyzers incorporate the latest technology to
provide highly reliable, flexible, feature-packed devices that
satisfy a diverse range of process monitoring and control
applications. The complete range encompasses solutions for
pH/Redox (ORP), conductivity and dissolved oxygen.

AX43x analyzers enable continuous measurements of one or
two conductivity points with simultaneous local display and
retransmission. AX43x is used with the TB4 and AC400* Series
of insertion, immersion and flow-through, four-electrode
conductivity cells providing measurements with exceptional
accuracy and performance.

AX400 Series analyzers are available for either wall-/pipe- or
panel-mounting and are rated to IP66/NEMA 4X.

* Check with factory for availability.

High Functionality as Standard

All versions are supplied with two fully-isolated current outputs
as standard, that can be assigned to the measured parameter,
sample temperature or any appropriate calculated variables.

Three programmable relay set points are available which can
also be assigned as required.

Innovative features such as a power saving display and a
diagnostic current output option all contribute to a low cost of
ownership.

Plug-and-Produce Expanded Control

An advanced function card provides an additional two current
outputs and two further alarm relays that can be assigned to
either measured values or sample temperature.

ABB Plug-and-Produce software automatically reconfigures the
analyzer if an option board is added later. No user programming
is necessary.

A real-time clock and logbook are also included making the full-
facility versions extremely powerful and versatile.
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AX400 Outputs

Significantly Reduced Maintenance Costs
The AX400 Analyzers are supplied as standard for 85 to 265V
AC operation. There are no inner switches to set.

They can also be provided for 24V AC, or 12 to 30V DC, supply
and recognize automatically which of the two supplies is being
used. 24V DC operation reduces maintenance costs
significantly by negating the need for costly, yearly safety tests to
ensure compliance with safety procedures.

Energy Saving Display

The backlit display has been designed to operate in all types of
environments and shows both the measured parameter(s) and,
on a separate 16-character display line, diagnostic and
computed information.

On dual-input analyzers both measured parameters are
displayed simultaneously.

For conservation of energy, the backlight can be set to switch off
automatically after 60s of inactivity.
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Backlight Can be Set to Switch-off When Inactive

Easy Access Installation Terminals

Easy access to the terminations ensures rapid and cost-
effective installation. The wall-/pipe-mount version has been
designed to ensure that cable connection is simple and
convenient. Ingress protection of the electronics section is
retained even when the terminal compartment is opened.

AX400 Termination Chamber Makes Access Easy
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Advanced Conductivity and Concentration Monitoring

AX43x conductivity analyzers measure up to 1,999mS™?
enabling operation in the majority of high concentration
processes. Automatic and manual temperature compensations
enable effective measurements up to 300°C (572°F).

In addition, these analyzers enable operation directly in terms of
concentration: 0 to 15% NaOH, 18% HCI, 20% H2SOa,
40% HsPO4, 20% NaCl and user-defined. This is particularly
suited for strength monitoring of ion exchange regenerant acid
and alkali.

Cation

Exchanger

Anion

Exchanger
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Used Alkali

Outlet

Dual-input Monitoring lon Exchange Regenerants

Dosing Control Functionality

The analyzer controls phosphoric acid strength in water
treatment plants. In food and beverage CIP and bottle-washing
processes plant, AX43x analyzers provide cost-effective control
for the strength of caustic and acid detergents. It can be used to
detect the presence of detergent, rinse water or product, safely
protecting the product from detergent ingress. It also optimizes
product yield, ensuring that the maximum quantity of product is
retained rather than sent to drain.

In addition, the analyzers provide the freedom to program a
user’s own conductivity-to-concentration curve. This enables
configuration for non-standard CIP detergents or specific
reagent mixtures.

Detection of detergent in rinse water reduces costs by
recovering lost cleaning agents and reducing the load on the
effluent treatment plant.
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Cost-effective Control of CIP Plant
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AX436 Combined Conductivity and pH

The AX436 version measures conductivity and pH with the same
analyzer. The option board provides the capability to retransmit
conductivity, pH and both s ample temperatures. This is particularly
useful in the paper industry, reducing the investment in separate
instruments, for example, when used on white water or the head box.

Simultaneous Conductivity and pH Measurement

Presses

L RGP

Head Box

M -

Conductivity
White
Water
Chest

Dual Input Measurement
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Long-dose Alarm Function

An important diagnostic capability incorporated in AX43x
analyzers is the long-dose alarm function. This is useful for
occasions when faults occur in the dosing system.

The analyzers can be configured to provide an alarm if a set point
has not been reached within a specified time. This valuable
facility provides a warning that could indicate a loss of dosing
chemicals, a leakage or a costly pump failure.

NaOH
Make-up
Solution
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Long-dose Alarms Warns of Dosing Systems Faults

Initial Charge Function

In some applications, fresh dosing chemical reagent is made up
every few days. For example, in bottle-washing plants the
caustic solution can become dirty and must be replaced
regularly. In the case of a new charge, i.e. making up a fresh
reagent dilution, a general long-dose alarm could be initiated
before the reagent had attained the correct concentration.

AX43x analyzers provide a simple solution by having a pre-
configurable Initial Charge function. A simple button press from
the Operator Page disables the general long-dose alarm until the
conductivity or concentration reaches 90% of the set point. The
initial charge period is also user-programmable.

NaOH
Make-up
Solution

Initial Charge Function When Making Fresh Reagent
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AX430 Integral P, Pl and PID Control

The single input AX430 analyzers incorporate three-term PID
Control, offering three modes of sophisticated control: analog,
pulse length (time proportional) and pulse frequency. These are
supplied as standard and can be operated in direct- or reverse-
acting mode, depending upon the application.

Auto/Manual and Bumpless Transfer

An auto/manual feature is incorporated for rapid manual access
to the control functions. The controller facilitates bumpless
transfer between manual and auto modes, providing the
measured variable is within the proportional band and some
integral action time has been programmed.

Current Output Proportional Control

In this case, the control signal is provided by the 4 to 20mA
output of AX430 analyzers rather than using the alarm/control
contacts. The magnitude of the current output changes in
proportion to the deviation from set point. This method is used
generally with motorized valves or when controlling the speed of
dosing pumps with a 4 to 20mA proportional input.

20

Current Output (MA)

AT T T T T T 1
Time ————

Current Acting Control

Time Proportioning Control (Pulse Length)

With time proportioning control, the AX430 analyzer’s control
signal output is in pulses, the duration of which changes in
proportion to the system error. The pulses are delivered by
varying the length of time that the alarm/control contact is
activated.

Time Proportioning Control is generally used to control dosing
by low-cost solenoid valves or metering pumps and is also
known as pulse-length proportional or Mark Space control.

: Permanently de-energized . Output
] — =0%
Energized l_l Output
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Energized ' Output
De-energized J 5 seconds | 5seconds '— - 58%
Energized I A, Output
nergize seconds utpu
De-energized 7.5 seconds I—r =75%
;4— Cycle time = 10 seconds —,

Time Proportioning Control

Pulse-frequency Proportional Control

Impulse pumps dosing chemical reagents are controlled easily
by the AX430 analyzer’s pulse-frequency proportional control
output. In this case, the pulse length of the alarm/control contact
is fixed and the frequency of the delivered pulses increases in
proportion to the system error, as set by the proportional band.
Diaphragm metering pumps must have a remote pulse input
capability in order to utilize this function.

Pulse-frequency control in the AX430 analyzer operates by
pulsing a relay on for 300ms and off for a period of time
determined by the pulse frequency. The pulse frequency (PFr) is
adjustablebetween 1 and 120 pulses per minute. The greater
the difference between the measured variable and the set point,
the greater the pulse frequency.

Example

If the pulse frequency is set at 120 pulses per minute and the
percentage output is 100% then the pulse rate is 2 pulses per
second. If the percentage output is reduced to 50%, the pulse
rate falls to one pulse per second.

Permanently de-energized

Output = 0%

Energized
Output = 50% ) 0.3s
De-energized

0.7ms

Energized

0.3s ]0.2s| 0.3s |0.25|

Output = 100% )
De-energized

Pulse Frequency = 120 pulses per minute

Pulse-frequency Proportional Control

Power Failure Recovery

In the event of a power failure the user can configure the control
mode to be Auto, Manual or Last. This optimizes control
conditions on power-up to ensure rapid recovery of process
control.
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Specification

Conductivity
Range

Display
Type

Conductivity Programmable
Concentration

Selectable concentration ranges

Temperature

0.000 to 1999msS-*
(uncompensated)

0.000 to 1.999 digits
(user configurable)

0 to 15% NaOH

0 to 18% HCI

0 to 20%H2S04
0 to 40% H3PO4
0 to 20% NacCl
User-defined table

~20 t0 300°C (-4 to 572°F )

Sensor Full Scale Measurement Ranges
(@) TB4 Group A and AC400 cells 0 to 1,999mS™?

(b) TB4 Group B cells

Minimum span

(@

(b)
Concentration

Temperature

Note. Refer to corresponding

Resolution, Display
Conductivity

(@) TB4 Group A cells
AC400 cells

(b) TB4 Group B cells
Concentration

Temperature

Accuracy, Display
Conductivity

Temperature

Display temperature range

—20 to 300°C (4 to 572°F)

Temperature sensor

Pt1000 or 3k Balco

Temperature coefficient

(uncompensated)

0 to 1,999uS
(uncompensated)

TB4 Group A and AC400 cells
100.0pS™

TB4 Group B cells 10.00uS™

5% of the maximum set
concentration range

10°C (50°F)
data sheets for process limit

specifications of TB4 and AC400
cells.

0.1 uSt
0.1mS™*

0.01pS?

0.001 digits
(configuration dependent)

0.1°C (0.1°F)

+ 0.5% measurement range
per decade

10°C (21°F)

Programmable 0 to 9.99%/°C and fixed temperature
compensation curves (programmable) for acids and neutral salt.

Reference temperature

25°C (77°F)

Dual 5-digit, 7-segment backlit LCD

Information
16-character, single line dot-matrix

Energy-saving function
Backlit LCD configurable as ON or Auto-Off after 60s

Logbook*
Electronic record of major process events and calibration data

Real-time clock*
Records time for logbook and auto-manual functions
*Available if option board is fitted

Retransmission outputs
2 (4 optional) fully-isolated standard

Relay Outputs — On/Off
Number of relays

Three, supplied as standard

Five, when ordered with option board

Number of set points
3 supplied as standard or 5 with option card fitted

Set point adjustment
Configurable as normal or failsafe high/low, bandwidth alarm
(composite high/low) or diagnostic alert

Hysteresis of reading
Programmable 0 to 5% in 0.1% increments

Delay
Programmable 0 to 60s in 1s intervals

Relay contacts
Single-pole changeover

Rating 5A, 115/230V AC, 5A DC

Insulation
2kV RMS contacts to earth/ground

Analog Outputs
Number of current outputs (fully isolated)
Two supplied as standard or 4 with option board fitted

Output ranges
0 to 10mA, 0 to 20mA or 4 to 20mA

Analog output programmable to any value between
0 and 22mA to indicate system failure

Accuracy
+0.25% FSD, +0.5% of reading (whichever is the greater)

Resolution

Dosing control functions
Long-dose alarm

0.1% at 10mA, 0.05% at 20mA
0 to 10 mins. (user-configurable)

Initial charge function 0 to 30 mins. (user-configurable)
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...Specification

...Analog Outputs
Maximum load resistance
750Q at 20mA

Configuration

Can be assigned to either measured variable or
either sample temperature

Panel-mount versions
IP66/NEMA4X (front only)

Dimensions 96mm x 96mm x 162mm deep
(3.78in. x 3.78 in. x 6.38 in. deep)

Weight 0.6kg (1.32 Ib)

Digital Communications
Communications
Profibus DP (with option board fitted)

Control Function — AX430 Only

Controller Type
P, PI, PID (Configurable)

Control Outputs

Analog
Current output control (0 to 100%)

Time proportioning cycle time
1.0 to 300.0s, programmable in increments of 0.1s

Pulse frequency

1 to 120 pulses per minute, programmable in increments of
1 pulse per minute

Controller action
Direct or reverse

Proportional band
0.1 to 999.9%, programmable in increments of 0.1%

Integral action time (Integral reset)
1 to 7200s, programmable in increments of 1s (0 = Off)

Derivative

0.1 to 999.9s in increments of 0.1s,
available only for single set point control

Auto/Manual
User-programmable

Access to Functions

Direct keypad access

Measurement, maintenance, configuration,
diagnostics or service functions

Performed without external equipment or internal jumpers

Mechanical Data

Wall-/Pipe-mount versions
IP66/NEMA4X

Dimensions 192mm high x 230mm wide x 94mm deep
(7.56 in. high x 9.06 in. wide x 3.7 in. deep)

Weight 1kg (2.2 Ib)

Cable Entry Types
Standard 5 or 7 x M20 cable glands

N. American 7 x knockouts suitable for */2 in. Hubble gland

Power Supply
Voltage requirements
85 to 265V AC 50/60 Hz

24V AC or 12 to 30V DC (optional)

Power consumption
<10VA

Insulation
Mains to earth (line to ground) 2kV RMS

Environmental Data
Operating temperature limits
—20 to 65°C (-4 to 149°F)

Storage temperature limits
-25to 75°C (-13 to 167°F)
Operating humidity limits
Up to 95%RH non condensing

EMC
Emissions and immunity
Meets requirements of:

EN61326 (for an industrial environment)

EN50081-2
EN50082-2
Hazardous area approvals
CENELEC ATEX IIG EEx n IIC T4 Pending
FM non-incendive Class | Div. 2 Groups A to D Pending

CSA non-incendive Class | Div. 2 Groups A to D Pending

Safety

General safety
EN61010-1

Overvoltage Class Il on inputs and outputs
Pollution category 2

Languages
Languages configurable:
English Italian
French Spanish
German
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Overall Dimensions

Dimension in mm (in.)
210 (8.27)
192 (7.56)
/?10 96 (3.78)
61mm (23/8in.) OD
Vertical or Horizontal
Post
150 (5.9)
175 (6.9) e et 192 (7.56)
i 1
630
p OHON
e =
]
Sl — =
e DD % (3.7)
25(1) OO TOTO
IR ARNYARN /-
Ca
45 (1.77)| 45 (1.77)
67.5 (2.66) | 67.5 (2.66)
Wall-/Pipe-mount Version Pipe-mount Detail

Dimensions in mm (in.)

91.60

137.50 (5.41) 25(1 96 (3.77)

91.60 (3.60) 96 (3.77)
o o o o a
(I R
[ —— s n 7T
5.40 (0.21)

anel-mount Version




Single and Dual Input Analyzers for High-level Conductivity
Models AX430, AX433, AX413 and AX436 SS/AX4C0O4_3

Electrical Connections

Wall-/Pipe-mount Version Panel-mount Version

Terminal Block A

4

e’
Terminal Block C \
(Analog Option Board)

Terminal Block B

Terminal Block C
(Analog Option Board)

Common
Third Lead ———o

‘S [SES) SSSSSSSSSSSSSSSSSSSSSSSSSBSSSSSSSS>
L L VT VUV T T T TV VT T T T T T T i

[ \ \ |
Temperature —| |—
\fg,\ \ \ \ Compensator
== <\\> e ——
Earth (Ground) Terminal Block A Terminal Block B
Stud
Terminal block A Terminal Block C Terminal Block B
(Analog Option Board) (see table below)
QI L e S|[] €1 Notused Slf] B1
Ol Neutral S|[] c2  Not used Sl B2
Olll e Earth S|[ll c3 Profibus - DP A S|l B3
Il A+ ¢ S)|[| c4 Profibus-DP B S)|[| B4
S|l A5 NC }Relayl S)|[| c5 Profibus Earth S|l 85
lll .6 NO Q|[] c6 Notused S|l s
S|l a7 ¢ Sl c7 ¢ Sl 87
lll a8 nc }Relay2 QIll c8 NC [ Relay4 Qlll ss
|l A9 nNo S|l co nNo |l B9
S|l a0 ¢ Sl ci0 ¢ QI B10
Ol a1 ~c }Relay3 QI c11 NCc pRelays S|l B11
Il a2 No QIf] c12 nNo Q|ll B12
®: A13 + }Analog output 1 ®: C13 + }Analog output 3 ®: B13
Ol a4 — Olfl c1a — S|l| B14
® | a15 + Analog output 2 ® | cis + }Analog output 4 ® [l B15
®:A16—} S|l ci1e — S)|l| B16
Terminal Block B L i
TB4 or AC400 4-Electrode Conductivity Cell Connections
Sensor B | Sensor A
9 Temperature Compensator Common
2 10 Link B10 & B9 (and B2 & B1 if Dual Input Analyzer
3 11 Temperature Compensator
4 12 Screen
5 13 Drive —ve
6 14 Sense -ve
7 15 Sense +ve
8 16 Drive +ve
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Ordering Information

Single and Dual Input Analyzers for High-level Conductivity
Models AX430, AX433, AX413 & AX436

AX4

First Process Variable (PV1)

Conductivity, 0 to 10,000mS/cm
Conductivity, 0 to 1,999mS/cm
Conductivity USP<645>
pH/Redox (ORP)

Dissolved Oxygen

0o UwEk

Second Process Variable (PV2)*
No second process variable — select for PID control of PV1
Conductivity, 0 to 10,000uS/cm
Conductivity, 0 to 1,999mS/cm**
Conductivity USP<645>
pH/Redox (ORP)
Dissolved Oxygen

WO JwEr o

Enclosure Types
Wall-mount IP66/NEMA 4X, General

Wall-mount - cable glands fitted
Pipe-mount

Wall-mount NEMA 4X/IP66, North American

Wall-mount
Pipe-mount

Panel-mount, Universal
Panel-mount**

Advanced Functions & Communications

Basic (2 current outputs + 3 relays)

Advanced (4 current outputs + 5 relays + logbook)

Profibus DP, basic (2 current outputs + 3 relays)**

Profibus DP, advanced (4 current outputs + 5 relays + logbook)**

W N PO

Power Supply
85 to 265V AC 45 to 65Hz
24V AC/12 to 30V DC (auto-selection)
85 to 265V AC 45 to 65Hz (tropicalized)t
24V AC/12 to 30V DC (auto-selection, tropicalized)t

wWN PO

Reserved

Manual
English
French
[talian
German
Spanish

a b wN PRk

* When ordering units with a second process variable (PV2) the code digit for PV2 in the order code number must be equal to, or greater than,

the code digit for PV1, e.g. AX416 permissible, AX461 not permissible.
** Profibus DP not available in panel-mount housing when 0 to 1,999mS/cm is selected as Second Process Variable (PV2).

T Check factory for availability of tropicalization.
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ABB has Sales & Customer Support
expertise in over 100 countries worldwide

www.abb.com
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ABB Limited

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 4800

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

Printed in UK (07.04)
© ABB 2004
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