
— 
A B B M E A SU R EM ENT & A N A LY TI C S |  US ER G U I DE SU PPLEM ENT |  I M/AV4/PBS R E V.  E

AV400 series
UV dissolved organics and UV nitrate monitors

Profibus® Supplement

Measurement made easy

For more information
Further publications are available for free download 
from: 

www.abb.com/analytical 

or by scanning this code: 

Search for or click on

Data Sheet DS/AV4ORG-EN
AV410, AV411, AV420, AV412 and AV422
Single and dual input dissolved organics monitor

Data Sheet DS/AV4NIT-EN
AV450 and AV455
Single and dual input UV nitrate monitor

User Guide IM/AV4ORG
AV410, AV411, AV412, AV420 and AV422
Single and dual input dissolved organics monitor

User Guide IM/AV4NIT
AV450 and AV455
Single and dual input UV nitrate monitor

—

AV400 series monitors

https://new.abb.com/products/measurement-products/analytical/continuous-water-analysis
https://search-ext.abb.com/library/Download.aspx?DocumentID=DS%2fAV4ORG-EN&LanguageCode=en&DocumentPartId=&Action=Launch
https://search-ext.abb.com/library/Download.aspx?DocumentID=DS%2fAV4NIT-EN&LanguageCode=en&DocumentPartId=&Action=Launch
https://search-ext.abb.com/library/Download.aspx?DocumentID=IM%2fAV4ORG&LanguageCode=en&DocumentPartId=&Action=Launch
https://search-ext.abb.com/library/Download.aspx?DocumentID=IM%2fAV4NIT&LanguageCode=en&DocumentPartId=&Action=Launch


Electrical safety

This equipment complies with the requirements of CEI/IEC 
61010-1:2001-2 ‘Safety Requirements for Electrical Equipment 
for Measurement, Control and Laboratory Use’. If the 
equipment is used in a manner NOT specified by the Company, 
the protection provided by the equipment may be impaired.

Symbols

One or more of the following symbols may appear on the 
equipment labelling:

Warning – refer to the manual for instructions 

Caution – risk of electric shock

Protective earth (ground) terminal

Earth (ground) terminal

Direct current supply only

Alternating current supply

Both direct and alternating current supply

The equipment is protected through double 
insulation

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:

• 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 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

1.1 Profibus®
Profibus is a manufacturer-independent, open fieldbus standard
for a wide range of applications in manufacturing, process and
building automation. Manufacturer independence and openness
are ensured by the international standard EN 50170.

Using the Profibus protocol, devices from different
manufacturers exchange information on the same
communications bus without the need for special interface
equipment. 

The Profibus family comprises three types of protocol,
Profibus-DP, Profibus-FMS and Profibus-PA, each of which is
used for different tasks. Of these three protocols, the most
important for process automation are Profibus-DP and
Profibus-PA.

Further information on Profibus can be found at
www.profibus.com.

1.1.1 Profibus-DP
Profibus-DP is designed for high-speed data exchange and is
commonly used by complex or externally powered devices. The
central controller or 'master' device (e.g. PLC or PC) utilizes
Profibus-DP as a fast serial connection with distributed (slave)
field devices such as ABB Profibus-enabled products.

The master reads the input information cyclically in a defined,
recurring order from the slave(s). When configuring the bus
system, the user assigns an address in the range 0 to 125 to
each slave device and also defines which of the slaves are to be
included in, or excluded from, the data acquisition cycle.

1.1.2 Profibus-PA
Profibus-PA is designed to accommodate process automation
field devices that require power via the network with the option
to use intrinsic safety for hazardous areas. Typical devices using
this protocol include transmitters and positioners. A DP/PA
coupler or link device is used to connect the Profibus PA
network to the Profibus DP network.

1.2 Profibus and ABB Products
AV400 analyzers utilize Profibus DP as this is the protocol
optimized for high speed and low connection costs (see
www.abb.com/fieldbus and follow the Profibus link).

1.3 Profibus DP Transmission Technology
The transfer method of Profibus-DP is RS485 – a proven
technology. A twisted, shielded, two-wire copper cable is used
as the transfer medium.

The bus structure enables addition and removal of stations or
step-by-step commissioning of the system without affecting
other stations. Later expansion has no influence on stations
already in operation.

Transmission speeds of between 9.6 kbit/sec and 12 Mbit/sec
are available. One uniform transmission speed is selected for all
devices on the bus when the system is commissioned.

Note. This Supplementary User Guide contains information
specific to ABB Profibus¨-DP-enabled AV400 Series
Monitors and must be read in conjunction with the
appropriate User Guide for the product.

http://www.profibus.com
http://www.abb.com/fieldbus
http://www.abb.com/cawp/GAD02181/C1256D71001E0037C1256B5A00316D75.aspx
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2 Installation
2.1 Installation Overview – Fig. 2.1
All devices are connected in a bus structure ('line'). Up to 32
stations (master or slaves) can be linked to create one
'segment'.

Each end of a segment must be terminated by an active bus
terminating resistor. Both bus terminators must always be
powered to ensure fault-free operation therefore it is strongly
recommended that they are connected to a back-up power
supply.

Up to three line bus amplifiers (repeaters) can be used to extend
the network to a total of four segments, allowing a maximum of
125 devices to be installed in the system.

2.2 Cable Length
The maximum cable length of a segment is determined by the
transmission speed – see Table 2.1. The cable length specified
can be extended by using repeaters but it is recommended that
no more than three repeaters be connected in series.

2.3 Cable Specification
The cable lengths in Table 2.1 refer to the following cable type:

Suitable Profibus cable, Part Nos. PCA010, PCA 011 and
PCA 012, can be obtained from ABB. Refer to Data Sheet
10/63-6.46 EN.

2.4 Device Integration – the GSD File
Profibus devices differ with respect to available functionality and
parameters and these vary individually for each device type and
manufacturer. In order to obtain Plug-and-Play configuration for
Profibus, characteristic device communication features such as
manufacturer name, device name, hardware/software versions,
baud rate and the number and nature of inputs/outputs are
defined in an electronic device data sheet known as a GSD
(Gerätestammdaten) file.

A GSD file is readable ASCII text file that contains both general
and device-specific specifications for communication. Each of
the entries describes a feature supported by a device. By the
means of keywords, a configuration tool reads the device
identification, the adjustable parameters, the corresponding
data type and the permitted limit values for the configuration of
the device from the GSD. Some keywords are mandatory, e.g.
Vendor_Name; others are optional, e.g. Sync_Mode_supported.

The GSD file (ABB_OAD4_1001.gsd) for Profibus-enabled
AV400 Series Monitors conforms to the Profibus standard.

Appendix A lists all Profibus-enabled AV400 Series monitors,
grouped by module. 

Fig. 2.1 Typical Profibus Network

Transmission Rate
(bits/sec)

Maximum Segment 
Length (m)

 Maximum Total 
Network Length (m)

9.6 to 93.75K 1200 4800

187.5K 1000 4000

500K 400 1600

1.5M 200 800

3 to 12M 100 400

Table 2.1 Cable Length

Characteristic impedance 135 to 165Ω

Capacitance per unit length <30 pf/m

Loop resistance 110Ω/km

Core diameter 0.64mm

Core cross section >0.34mm2

Operational
Level

Master
Level

Slave
Level
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3 Network Connection and Configuration

3.1 Network Connections – Fig. 3.1

Warning. When connecting a Profibus-enabled device to a Profibus-DP network:

Use shielded data lines and ensure they are not reversed.

Ensure all data lines are routed clear of the source of any strong electrical and magnetic fields.

Refer to the relevant User Guide for all other installation and connection details.

Fig. 3.1 Network Cable Connection
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Warning. Before making any electrical connections, refer to
the Warnings in Section 6 of the relevant User Guide.
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3.2 Network Configuration

Note. An AV400 Series monitor is not configured using Profibus commands but via the analyzer's keypad and menu system.
Configure the analyzer for Profibus communication as shown below.

Configure Serial Communications

Refer to relevant User Guide and access the CONFIG. SERIAL page.

Communications System Protocol

Select Serial Profibus for use in a Profibus system.

Slave Address

Enter the slave address assigned to the analyzer (within the range 0 to 125).

Return to main menu.
Single input analyzer and option board not fitted – see Configure Control Section in
relevant User Guide.
Dual input analyzer and option board not fitted – see Security Section in relevant User
Guide.
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Appendix A – GSD File Modules

A.1 Module 01

A.2 Module 02

Note.

Float = Floating-point number – requires 4 bytes

Char = Character – requires 1 byte

Int = Integer – requires 2 bytes

AV410 Low Range Dissolved Organics

AV420 High Range Dissolved Organics

AV450 Nitrate

Byte Contents Sensor Description

1 to 4 Float A Measured Process Variable

5 to 8 Float N/A Not Used

9 Char A Sensor Status (see Table A.3)

10 Char N/A Alarm Status (see Table A.4)

Table A.1 Module 01 Data

AV411 Dual I/P – Low Range Dissolved Organics

AV412 Dual I/P – Low & High Range Dissolved Organics

AV422 Dual I/P – High Range Dissolved Organics

AV455 Dual I/P – Nitrate

Byte Contents Sensor Description

1 to 4 Float A Measured Process Variable

5 to 8 Float N/A Not Used

9 to 12 Float B Measured Process Variable

13 to 16 Float N/A Not Used

17 Char A Sensor Status (see Table A.3)

18 Char B Sensor Status (see Table A.3)

19 Char N/A Alarm Status (see Table A.4)

20 Char N/A Not Used

Table A.2 Module 02 Data
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A.3 Sensor Status Message

A.4 Alarm Status
Table A.4 shows the alarm that is associated with each bit of the
alarm status byte for each AV400 Series analyzer variant.

Bit

0 1 2 3 4 5 6 7

Sensor Type Status Message

7320 100 Lamp
Disabled

Low Signal Cleaner Fail Input Brd. Fault 24V Power Loss 12V Power Loss
Check

Flexicable
RAM Fault

7320 200 " " " " " " " "

7330 100 " " " " " " " "

Alarm Status

Bit 0 1 2 3 4 5 6 7

Alarm A1 A2 A3 A:Out Of Sample B:Out of Sample – – –

Bit Status 0 or 1 0 or 1 0 or 1 0 or 1 * 1 or 1 * X X X

*If the alarm input is disabled, the status is always 0

Table A.3 Sensor Status Messages

Note. Alarms A4 and A5 are available only if the option
board is fitted to the instrument and analog features
enabled – see Section 7.3 of the relevant User Guide.

Bit 0 1 2 3 4 5 6 7

Alarm No. A1 A2 A3 A4 A5 – – –

Bit Status 0 or 1 0 or 1 0 or 1 0 or 1 0 or 1 X X X

0 = Not Active
1 = Active 
X = Always 0

Table A.4 Alarm Status
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Notes 
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We reserve the right to make technical changes or modify the contents of this document 
without prior notice. With regard to purchase orders, the agreed particulars shall prevail. 
ABB does not accept any responsibility whatsoever for potential errors or possible lack of 
information in this document.
We reserve all rights in this document and in the subject matter and illustrations contained 
therein. Any reproduction, disclosure to third parties or utilization of its contents – in 
whole or in parts – is forbidden without prior written consent of ABB.  
© ABB 2018 

—
ABB Limited   
Measurement & Analytics  
Oldends Lane 
Stonehouse  
Gloucestershire 
GL10 3TA  
UK   
Tel: +44 (0)1453 826 661
Fax: +44 (0)1453 829 671 
Email: instrumentation@gb.abb.com

ABB Inc.   
Measurement & Analytics  
125 E County Line Road
Warminster 
PA 18974
USA
Tel: +1 215 674 6000
Fax: +1 215 674 7183  

abb.com/analytical

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