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Schneider Electric assumes no responsibility for any errors that may appear in this document. If you have any
suggestions for improvements or amendments or have found errors in this publication, please notify us.

No part of this document may be reproduced in any form or by any means, electronic or mechanical, including
photocopying, without express written permission of Schneider Electric.
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product. For reasons of safety and to help ensure compliance with documented system data, only the
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When devices are used for applications with technical safety requirements, the relevant instructions must be
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Failure to use Schneider Electric software or approved software with our hardware products may result in injury,
harm, or improper operating results.

Failure to observe this information can result in injury or equipment damage.
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Safety Information

NOTICE

PLEASE NOTE

Read these instructions carefully, and look at the equipment to become familiar with the
device before trying to install, operate, or maintain it. The following special messages may
appear throughout this documentation or on the equipment to warn of potential hazards or
to call attention to information that clarifies or simplifies a procedure.

The addition of this symbol to a Danger or Warning safety label indicates
A that an electrical hazard exists, which will result in personal injury if the

instructions are not followed.

This is the safety alert symbol. It is used to alert you to potential personal
injury hazards. Obey all safety messages that follow this symbol to avoid
possible injury or death.

A DANGER

DANGER indicates an imminently hazardous situation which, if not avoided, will result
in death or serious injury.

A WARNING

WARNING indicates a potentially hazardous situation which, if not avoided, can result
in death or serious injury.

A CAUTION

CAUTION indicates a potentially hazardous situation which, if not avoided, can result
in minor or moderate injury.

CAUTION

CAUTION, used without the safety alert symbol, indicates a potentially hazardous
situation which, if not avoided, can result in equipment damage.

Electrical equipment should be installed, operated, serviced and maintained only by
qualified personnel. No responsibility is assumed by Schneider Electric for any
consequences arising out of the use of this material.
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About the book

Validity Note This document applies to all V2 gateways.

Related

Documents
Title of Documentation Reference Number
AnyBus Communicator — User Manual ABC_User_Manual.pdf

(SDN-7061-059)
Safety Guidelines for the Application, Installation, and | NEMA ICS 1.1
Maintenance of Solid State Control (latest edition)

Safety Standards for Construction and Guide for Selection, | NEMA ICS 7.1
Installation and Operation of Adjustable-Speed Drive Systems | (latest edition)
Modbus User Guide TSX DG MDB E

Modicon Modbus Protocol Reference Guide PI-MBUS-300 Rev. J

You can download these technical publications and other technical information from our
website at www.schneider-electric.com.

User Comments We welcome your comments about this document. You can reach us by e-mail at
techcomm@schneider-electric.com
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1. Introduction

1.1. Introduction to the User’s Manual

The LUFP1 Gateway User's Manual is organised into a series of chapters, which can in turn be grouped
together into three parts as follows:

¢ Part I:

Chapter 1:
Chapter 2:

Chapter 3:
Chapter 4:

Chapter 5:

¢ Part ll:

Chapter 6:

Chapter 7:

+ Part lil:

Appendix A:
Appendix B:
Appendix C:

Appendix D:

Appendix E:

covers all the elements required in order to set up the gateway and operate it on a FIPIO
network.

describes the gateway, the user manual that comes with it and the terms used in it.

gives an introduction to the gateway and describes all the items used when setting it up, both
inside the gateway (coding wheels) and outside (cables and connectors).

describes the six LEDs on the front of the gateway.

describes the successive steps for setting the gateway up with a PLC using FIPIO. You need
to use PL7 PRO to configure the gateway and thus interface a FIPIO master with Modbus
slaves. The example used in this implementation enables the FIPIO master to dialog with 8
TeSys U motor starters.

describes all the FIPIO objects associated with the LUFP1 gateway and which you can use
with PL7 PRO.

is dedicated to a third-party application, “ABC-LUFP Config Tool”, which enables the gateway
to be configured in greater detail than as set out in Part I. This part therefore supersedes
chapt. 4.

describes an alternative method for configuring the LUFP1 gateway. Rather than using PL7
PRO, the gateway is configured with third-party software known as “ABC-LUFP Config Tool”,
allowing for more detailed configuration of the LUFP1 gateway. The example used in this
implementation is the same as in Chapter 4.

describes how to use ABC-LUFP Config Tool to create or modify a configuration for the
gateway, but only in the context of an Advanced Implementation of the Gateway. It also
presents the various software functions (add or delete a Modbus slave, add or modify a
Modbus command, etc.) and the changes to be made regarding advanced gateway
implementation operations with PL7 PRO (Chapter 6).

contains the full set of Appendices which supplement the first two parts.

Technical Characteristics describes the technical aspects of both the gateway and the
networks it is interfaced with, namely the FIPIO and Modbus RTU networks.

describes the configuration and adjustment parameters for the LUFP1 gateway.

Standard Configuration describes the main features of the configuration used in the Advanced
Implementation of the Gateway (Chapter 6). However, it does not go into ABC-LUFP Config
Tool in detail.

Sample Use under PL7 PRO provides an example of how the LUFP1 gateway is used, based
on the configuration described in the Software Implementation of the Gateway (Chapter 4).
This example employs the command and control registers for 8 TeSys U motor starters and
uses the gateway’s indexed periodic variables (PKW) service and list of active slaves (LAS)
service.

Modbus Commands describes the contents of the Modbus command frames supported by the
LUFP1 gateway.
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1. Introduction

Quick Access to Critical Information

using.

the predefined
(2a) configuration
(with 8 slaves)

Presentation User of |
of
(1) Hardware
and

Connections

User of ...

(2) TeSys U Products

@)

other Products

the predefined
(2b) configuration, the nb of

(2c) new variables

l

via ABC-LUFP
Config Tool

(4)

Managing Loss of Communication
in case of a predefined configuration

!

(5) Signaling and Diagnostics

(1) Presentation of Hardware and Connections
— » See Chapter2 - powering,
- mounting,

- Modbus connecting,
- Profibus connecting,
- Transmission speed and address selecting

(2) User of TeSys U Products (LUFP1 asaFED C32 P device)
(28) / (2b) / (2c) Software implementation of the gateway

— See Chapter 4 and 5

(2b) reducing the number of slaves

—» See Chapter 7 Using ABC-LUFP Config Tool:
- install (7.2),
- connect (7.1),
- remove slaves (7.7)

(2c) access to new variables

—» See Chapter 7 ) )
Using ABC-LUFP Config Tool to access

other registers than standard
704 (Command) and 455 (Status)

with the same request:
- replace a register with another (for
instance 455 with 458)

- expand the size (the number of
registers)

with a supplementary request:

- add-up extra commands

- other operations (6.8 to 6.13)

(3) User of other Generic Modbus Products

——bp See Chapter7
(7.6 to 7.11, 7.11.2)

(4) Loss of Communication

———» See Chapter4.1.4
and Chapter 7.11.2.2

Select between:

- adapting the predefined configuration
provided with the gateway, if close
enough to that you wish (1 register to
read and 1 to write, 1 register address
to change), or

- building up your own configuration
from scratch (see ABC User Manual)

The variables described are:

- Reconnect time
(unit = 10ms, default value = 10s)

- Retries (default value = 3)

- Timeout time
(unit = 10ms, default value = 1s)

(5) Signaling of faults and status, Diagnostics

— » SeeChapter3

—» See Chapter 5.4

——» See Chapter 7.5
and 7.12.3

Signaling defaults and gateway status
by LEDs on the front

Description of the standard FIPIO
diagnostics objects

ABC-LUFP Config Tool includes the
following features:

- monitoring of the gateway'sinput,
output, and general memory areas

- activation / deactivation of one or
more Modbus slaves

- diagnostics of the sub-network
(Modbus) with statistics counters
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1. Introduction

1.2. Introduction to the LUFP1 Gateway

The LUFP1 gateway allows a master located on a FIPIO network to enter into a dialogue with the slaves on a
Modbus RTU network. This is a generic protocol converter operating in a way which is transparent to the user.

This gateway allows you to interface many products marketed by Schneider Electric with a FIPIO network.
These include TeSys U motor starters, Altivar drivers and Altistart soft start- soft stop units.

1.3. Terminology

Throughout this document, the term “user” refers to any person or persons who may need to handle or use the
gateway.

The term “RTU”, which refers to the Modbus RTU communication protocol, will be omitted most of the time. As a
result, the simple term “Modbus” will be used to refer to the Modbus RTU communication protocol.

As it is still the case with all communication systems, the terms “input” and “output” are somewhat ambiguous.
To avoid any confusion, we use a single convention throughout this document. So the notions of “input” and
“output” are always as seen from the PLC, or the FIPIO master.

Hence, an “output” is a command signal sent to a Modbus slave, whereas an “input” is a monitoring signal
generated by this same Modbus slave.

The diagram below shows the flows of “inputs” and “outputs” exchanged between a FIPIO master and Modbus
RTU slaves via the LUFP1 gateway:

FIPIO Master

LUFP1

Gateway
EEEEENI

5x TeSys U

Altistart 48

Modbus RTU Slaves

NOTE: For more explanation about specific terms, refer to the Glossary at the end of this guide.

8 1743315 03/2009



1. Introduction

1.4. Introduction to the Communication “System” Architecture

Each LUFP1 FIPIO / Modbus RTU gateway allows one PLC on the FIPIO network to command, control and
configure up to 8 Modbus slaves. If there are more than 8 Modbus slaves, you will need to use an appropriate
number of LUFP1 gateways. Likewise, if the gateway needs to exchange more than 26 words with the Modbus
slaves (sum of the read and write operations); the Modbus slaves will have to be shared over more than one
gateway.

FIPIO
Master N

Total of 16
maotor starters
[TeSys U model)

Upstream network (FIPIO)

.

[=]

c -

- S EEEEEEE
[:5] |

- |

3 |

o Ly

L d

& &Y Downstream

-  metwork no.l fesee

- (Modbus)

o

S 1§ 400
z
=]

o

= 1

& Downstream *\ = &
= network no.2

|

ATS48
(Modbus) V3D LS

5

LUFP1 Gateway no.3

Downstream network no.3 (Modbus)
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1. Introduction

The LUFP1 gateway behaves both as a FIPIO slave on the upstream network and as a Modbus RTU master on
the downstream network.

See 7 Using ABC-LUFP Conflg Tool i you would like to read about the technical communication
characteristics of the LUFP1 gateway.

In the context of the Software Implementation of the Gateway, the data exchanges (input and output words)
between the gateway and the Modbus slaves are all periodic. Collectively, these Modbus exchanges form the
gateway’s “Modbus scanner”; they are configured using PL7 PRO (by configuring and adjusting the standard
profile FED C32 P). Every item of data exchanged in this way is made available to the FIPIO master, which can
access it periodically and implicitly. The only aperiodic exchanges that can be performed with the
LUFP1gateway on the FIPIO network are explicit exchanges relating to the adjustment parameters and gateway
status parameters.

The gateway has a configuration and adjustment service called PKW, which offers read-write access to any
Modbus slave parameter via the periodic input and output of the LUFP1 gateways. This service is aperiodic on
the Modbus network and periodic on the FIPIO network. It can be used for the following tasks:

. Retrieving or updating the parameters on some or all of the Modbus slaves;

. Reading the value of one or more data for which a low refresh rate is sufficient;

. Reading the value of a data item when an event is signalled by a periodic variable.

One of the gateway input words informs the FIPIO master of the presence or absence of each Modbus slave.
The input word in question is the LAS service.

The diagram illustrates the distribution of several slaves throughout three Modbus RTU downstream networks,
each one being interfaced with the FIPIO master PLC using a LUFP1 gateway.

1.5. Principle of LUFP1 Gateway Configuration and Operation

The gateway is part of a family of products (referred to as LUFP #) designed to meet generic needs for
connection between two networks using different communication protocols.

The software elements common to all these gateways (a configuration tool known as “ABC-LUFP Config Tool”
and the embedded Modbus software) cohabit with the specific features of the network upstream of each of them
(FIPIO in the case of the LUFP1 gateway) generically. This is one of the reasons why the interfacing between
the upstream network and the Modbus network is carried out entirely via the gateway’s physical memory. In the
case of the LUFP1 gateway, however, using a standard FIPIO profile (FED C32 P) in PL7 PRO makes it easier
to configure the gateway, dispensing with the need to use ABC-LUFP Config Tool.

= Exchanges between the gateway (acting as the Modbus master) and the Modbus slaves are configured
bythe gateway, using the configuration and adjustment parameters of profile FED C32 P entered by the
user in PL7 PRO. Thanks to this configuration, the gateway creates links between part of the contents of
the corresponding Modbus frames and the contents of its physical memory (input memory for the
contents of the Modbus responses and output memory for the contents of the queries).

= The periodic exchanges between the FIPIO master PLC and the LUFP1 gateway are limited to
transferring the contents of the gateway’s input memory to the %IW inputs on the PLC and transferring
the PLC’s %QW outputs to the gateway’s output memory.

= Each LUFP1 gateway is delivered so that it must be configured using PL7 PRO instead of ABC-LUFP
Config Tool. But this configuration is blank because it will be configured by the master PLC itself when
the FIPIO network is initialised. Hence, it is absolutely necessary to use PL7 PRO to configure the FED
C32 P device that corresponds to the LUFP1 gateway (see chapter 4.2).

10 1743315 03/2009



1. Introduction

The FIPIO network is totally separate from the Modbus network. The frames on a network are not directly
“translated” by the gateway to generate frames on the other network. Instead, the exchanges between the
contents of the gateway’s memory and the Modbus slaves make up a system independent of the one entrusted
with managing the exchanges between the gateway memory and the FIPIO master.

The example which follows illustrates the independent management of each of the two networks:

— Managing Gateway «» Modbus slaves exchanges (FED C32 P) —
PL7 PRO

Modbus
Slaves

—>

Gateway

Modbus Input Data
(26 words max) (1)

PLC

FIPICY Input Data

Responses to

/& Messages
read nequests I

LAS service

PEW: Response

Modbus Output Data
(26 words ) (1)

— <—

Write requests I I | |

Modbus

FIRIO

PEW: Command

(1)  The sum of Input Data and Output Data is limited to 26 words max.

1743315 03/2009 11



2. Hardware Implementation of the LUFP1 Gateway

2.1. On Receipt

After opening the packaging, check that you have an LUFP1 FIPIO / Modbus RTU gateway equipped with a
detachable power connector.

2.2. Introduction to the LUFP7 Gateway

The cables and other accessories for connecting to FIPIO and Modbus networks need to be ordered separately.

+
= Configuration

—>

Modbus RTU

Legend:

® Detachable power connector for the
gateway (=== 24V 1£10%).

@ Female RJ45 connector to a PC
running ABC-LUFP Config Tool
configuration software.

® Female RJ45 connector for the
downstream Modbus RTU network.

. @  six diagnostic LEDs.
® Removable cover for the coding

wheels used to configure the gateway,
shown and described in chapter 2.7.
The label describing the LEDs is stuck
onto this cover.

Female FIPIO connector.

12
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2. Hardware Implementation of the LUFP1 Gateway

The LUFP1 enables communications between a FIPIO network and Modbus devices for the purpose of industrial

automation and control. As with any component used in an industrial control system, the designer must evaluate
the potential hazards arising from use of the LUFP1 in the application.

A WARNING
LOSS OF CONTROL

The designer of any control scheme must consider the potential failure modes of control paths and, for
certain critical control functions, provide a means to achieve a safe state during and after a path failure.

Examples of critical control functions are emergency stop and overtravel stop.
Separate or redundant control paths must be provided for critical control functions.

System control paths may include communication links. Consideration must be given to the implications of
unanticipated transmission delays or failures of the link. *
Each implementation of an LUFPe Gateway must be individually and thoroughly tested for proper
operation before being placed into service.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

? For additional information, refer to NEMA ICS 1.1 (latest edition), “Safety Guidelines for the Application, Installation, and Maintenance of Solid
State Control” and to NEMA ICS 7.1 (latest edition), “Safety Standards for Construction and Guide for Selection, Installation and Operation of
Adjustable-Speed Drive Systems”.

2.3. Mounting the Gateway on a DIN Rail

Mounting the gateway

-— 7

Start by fitting the rear base of the gateway to the
upper part of the rail, pushing downwards (1) to
compress the gateway’s spring. Then push the

gateway against the DIN rail (2) until the base of the
gateway box fits onto the rail.

Removing the gateway

(XU AR T
e 'Q'

Lt

———

e

Start by pushing the gateway downwards (1) to
compress the gateway’s spring. Then pull the

bottom of the gateway box forwards (2) until the box
comes away from the rail.

NOTE: The spring is also used to ground the gateway (Protective Earth).

1743315 03/2009
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2. Hardware Implementation of the LUFP1 Gateway

2.4. Powering the Gateway

FIPIO / Modbus RTU gateway — View from underneath

3 Power supply
=== 24V isolated (x10%)
95 mA max.

A WARNING

RISK OF UNINTENDED EQUIPMENT OPERATION

Do not use the 24 VDC power available from the FIPIO network cabling to operate the LUFP+ Gateways, as
the negative terminal (—) of this power is not necessarily at the installation earth ground potential. Use of an
ungrounded power supply may cause the LUFP+ devices to operate in an unexpected manner.

To ensure reliable operation, the LUFP+ Gateways require a separate power supply where the negative
terminal (—) is connected to the installation earth ground.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

Recommendations:
J Use 60/75 or 75xC copper (CU) wire only.
o The terminal tightening torque must be between 5-7 Ibs-in (0.5-0.8 Nm).

2.5. Connecting the Gateway to the Modbus Network

Three typical examples of Modbus connection for the gateway and its slaves are shown below. There are many
other possible Modbus connections, but they are not covered in this document.

14 1743315 03/2009



2. Hardware Implementation of the LUFP1 Gateway

2.5.1. Examples of Modbus Connection

« “Star” topology: This topology uses LU9GCO03 Modbus hubs, which have 8 female RJ45 connectors.

These hubs should be placed close to the Modbus slaves to which they are connected using VW3 A8 306 Ree
cables. On the other hand, the nature of the cable connecting the LUFP1 gateway to one of these hubs will
depend on the network architecture, so long as there is a male RJ45 connector at each end. If necessary, one or
two line terminations may be directly connected to the hubs.

The connections are shown below:

LUFP1 gateway
Modbus

'1'1|

N

VW3 AR 308 R

Madbus hubs

== / LUSGC03 \ = ]
::I |_: J —_ tarmi"ual;:gﬁ

- w1 L]
termination

/
\

~—

Towards 8 Modbus slaves

1743315 03/2009 15



2. Hardware Implementation of the LUFP1 Gateway

* “Bus” topology with VW3 A8 306 TF3 drop boxes: This topology uses VW3 A8 306 TF3 drop boxes to
connect each of the Modbus slaves to the main section of the Modbus network. Each box should be placed in
the immediate vicinity of the Modbus slave it is associated with. The cable for the main section of the Modbus

network must have male RJ45 connectors (like the VW3 A8 306 Ree cable used for the “star” topology). The lead
between the drop box and the slave or the Modbus gateway is an integral part of this box.

The connections are shown below:

LUFP1 Gateway

Modbue

||

Lim=
termmination

Ling
termination

—~
Towards 3 Modbus slaves

16
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2. Hardware Implementation of the LUFP1 Gateway

“Bus” topology with tap boxes: This topology is similar to the previous one, except that it uses TSXSCA62
subscriber connectors and / or TSXCA50 subscriber connectors. We recommend using a VW3 A68 306
connection cable and the TSXCSA+00 Modbus cables. Connect the RJ45 connector on the VW3 A68 306 cable
to the Modbus connector on the LUFP1 gateway.

The connections are shown below:

TSXSCA62

Modbus
LUFP1 Gateway

f—r———

TSXCSA-00

~.

2.5.2. Pin Outs

In addition to the pin out for the connector on the gateway, the one on the VW3 A68 306 cable is also shown
below, as it is the only Modbus cable which does not exclusively use RJ45 connections.

— LUFP1 connector — ——— VW3 A68 306 cable for TSXSCA62 box ————
Female RJ45 Male RJ45 Male 15-point SUB-D

1| 1
2 2
3 3

D@B)| 4 D@B)| 4 14 | D(B)

DA)| 5 DA)| 5 7 | D(A)
6 6
7 7

ov| 8 (OAVARN: 15| 0V

1743315 03/2009 17



2. Hardware Implementation of the LUFP1 Gateway

2.5.3. Wiring Recommendations for the Modbus Network
» Use a shielded cable with 2 pairs of twisted conductors,
» connect the reference potentials to one another,
* maximum length of line: 1,000 meters (3280 ft)
« maximum length of drop line / tap-off: 20 meters (65.5 ft)

« do not connect more than 9 stations to a bus (slaves and one LUFP1 gateway),

A WARNING

RISK OF UNINTENDED EQUIPMENT OPERATION

Do not connect more than 9 stations to the Modbus fieldbus (gateway and 8 slaves). While the gateway
may appear to operate correctly with more than 9 devices, it is likely one or more devices will only
communicate intermittently, leading to unpredictable system behavior.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

» cable routing: keep the bus cable away from power cables (at least 30 cm (0.98 ft)), make crossings at

right angles if necessary, and connect the cable shielding to the earth on each unit,

« adapt the line at both ends using a line terminator (see diagram and VW3 A8 306 RC termination below).

D(B) IIJ — =] '

120 Q 1nF

oA NE— 11—

— Line termination recommended at both ends of the line — — VW3 A8 306 RC line termination —

A WARNING
MODBUS TERMINATION USING THE RESISTANCE-ONLY METHOD

Use only RC (Resistance-Capacitance) Modbus cable terminations with the LUFP1 Gateway. The LUFP-
gateways are designed to support client equipment that will not function correctly without using RC-type
Modbus cable termination.

Failure to follow this instruction can result in death, serious injury, or equipment damage.
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2. Hardware Implementation of the LUFP1 Gateway

To make it easier to connect the units using the topologies described in chapter 2.5.1, various accessories are

available in the Schneider Electric catalogue:

1) Hubs, junctions, and line terminations:

O LU9GCO3 hub ...

(“bus” topology with LU9GCO03 splitter boxes)

O VW3 A8 306 TF3 T-junction box.................

(“bus” topology with VW3 A8 306 TF3 T-junction

boxes)

O 2-way TSXSCA62 subscriber connector.....
(“bus” topology with SCA junction boxes)

O TSXCA50 SCA junction boX..........ccccuvveeenn..

(“bus” topology with SCA junction boxes)

O VW3 A8 306 RC double termination ...........
(all topologies)

2) Cables:

= VW3 A8 306 Res Modbus cable...................
(“bus” topology with SCA junction boxes)

= VW3 A68 306 Modbus cable.......................

(“bus” topology with SCA junction boxes)

= Shielded double twisted pair Modbus cable
(“bus” topology with branch boxes)

This passive box has 8 female RJ45 connectors. Each of
these connectors can be connected to a Modbus slave, to
a Modbus master, to another Modbus hub, or to a line
termination.

This passive box includes a short lead with a male RJ45
connector allowing it to be connected directly to a Modbus
slave, without having to use a different cable. It is fitted
with 2 female RJ45 connectors for the connection of two
Modbus cables of the VW3 A8 306 Re- type.

This passive box has a printed circuit fitted with screw
terminals and allows the connection of 2 subscribers to
the bus (2 female 15 point SUB-D connectors). It includes
the line termination when the connector is located at the
end. It is fitted with 2 screw terminals for the connection of
two double twisted pair Modbus cables.

This passive box allows a Modbus unit to be connected to
a screw terminal. It includes the line termination when the
connector is located at the end. It is fitted with 2 screw
terminals for the connection of two double twisted pair
Modbus cables.

Each of these two red passive boxes is a male RJ45
connector 3cm (1.18 in) long containing an RC line
termination (see diagram and illustration above). Only the
abbreviation “RC” is shown on these boxes.

Shielded cable with a male RJ45 connector at each end.

Shielded cable with a male RJ45 connector and a male
15 point SUB-D connector. It is used to connect a Modbus
subscriber (slave or master) to a TSXSCA62 or TSXCA50
box.

Bare cable (without connectors) used to make up the
main section of the Modbus network. There are three
items available: TSXCSA100 (100 m or 328 ft),
TSXCSA200 (200 m or 656 ft), and TSXCSA500 (500 m
or 1640 ft).
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2. Hardware Implementation of the LUFP1 Gateway

2.6. Connecting the LUFP7 gateway to the Profibus-DP Network

Connect the SUB-D 9-point male plug on
the FIPIO connector to the FIPIO plug on
the LUFP1 gateway.

SUE-D

© @L‘i‘:.:
L h@ @ri

rinackar

Connections are illustrated here:

suB-D s-pin i DETAF 4
female ——————
TEE FFACC 12 | m—
~ A
oy -
VA
lHDdbLIE Flplfniﬁ
malm cablas
FRel. TEX FP Cfnes
2.6.1. Pin Outs
LUFP1 plug — TSX FPACC12 connector— —— FIP cables
9-point SUB-D female 9-point SUB-D male (TSX FP CA <)
1 1 Incoming main cable
2 2 — S
3 3 N - - - "
4 4 ;
5 5 0 . .
Signal (+)| 6 6 | Signal (+) Qutgoing main cable
Sianal (-)| 7 7 | Sianal (-) - - — — .
8 a |_ _ _____
9 9 B
Grounding / Shielding Shieldina / Groundina

NOTE: If the two main cables are replaced by a TSX FP CC <+ tap-off cable, the red and orange wires
correspond to the signal (+), while the green and black wires correspondent to the signal (-).
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2. Hardware Implementation of the LUFP1 Gateway

2.6.2. Wiring Recommendations for the FIPIO Network

. Use TSX FP ACC 12 connectors (or TSX FP ACC 2 in the case of TSX 17-20 micro-PLCs) to connect the
gateway to the FIPIO network.

. Use a TSX FP CA +++ main FIPIO cable to link up the connectors and a TSX FP CC <+ FIPIO tap-off cable
if you need to connect up to a tap box (TSX FP ACC 14, TSX FP ACC 3, TSX FP ACC 4 or TSX FP ACC
10). Both of these shielded cables are available in lengths of 100, 200 or 500 meters.

. Use two line terminations to close off the FIPIO network at both ends of each electrical segment. The TSX
FP ACC 7 kit includes two FIP terminations.

. Connect the reference potentials to one another.

. The transmission rate is fixed at 1 Mbit / s.

. Use TSX FP ACC 6 repeaters to connect up two electrical segments on the same FIPIO network. The

maximum length of an electrical segment is 1,000 m. Follow this rule:
[ (Number of repeaters + 2) + Sum of lengths (in km) ] < 22
The longest FIPIO network that can be implemented under this rule would be 15 km long and would
require 14 repeaters (14 + 2 + 15 = 22).
. Do not connect more than 32 master or slave stations per segment (not counting repeaters).
. Cable routing: keep the bus away from power cables (at least 30 cm), make crossings at right angles if
necessary and connect the cable shielding to the earth on each unit.

For more details about connections, see the FIPIO Bus / FIPWAY Network Reference Manual

(ref. TSX DR FIP F for the French version, TSX DR FIP E for the English version, TSX DR FIP G for the German
version and TSX DR FIP S for the Spanish version). This manual also contains details on the operating
characteristics and implementation of a FIPIO field bus.

In addition, the manual Electromagnetic Compatibility of Industrial Field Buses and Networks
(ref. TSX DGKBL F for the French version, ref. TSX DGKBL E for the English version and ref. TSX DGKBL G for
the German version) contains valuable rules and precautionary measures for wiring up a FIPIO field bus.

A number of accessories are available from the Schneider Electric catalogue to facilitate the connection of
stations on a FIPIO network:

1) Connectors, tap boxes and line terminations:

o TSX FP ACC 12 connector ....... Isolating connector for equipment with a 9-pin female SUB-D connector.Used
for daisy-chain or parallel cabling (see illustration on next page).

o TSX FP ACC 2 connector ......... Female connector for the TSX FPG 10+ coupler (TSX 17-20 micro-PLCs).
Used for daisy-chain or parallel cabling.

o TSXFP ACC 14 boX ......ccuueeee. Isolating tap box for bus connections to the main cable.

o TSXFP ACC 4 boX ......cccuuveeee..

TSX FP ACC 10 box Watertight tap boxes for bus connections to the main cable. They alsosupport

one 9-pin female SUB-D connector (for the PCMCIA card cable TSX FP CG
010/ 030).

o TSX FP ACC 3 box .....ccuvvveeeeee. Isolated tap box for bus connections to the main cable. Also supports two 9-
pin female SUB-D connectors (as above).

o TSX FP ACC 7 terminations ..... Set of two line terminations for adapting the impedance of both ends of an
electrical segment. You will need one set per electrical segment.

o TSX FP ACC 6 repeater............ Electrical repeater for joining two segments, each with a maximum length of
1,000 m.

1743315 03/2009 21



2. Hardware Implementation of the LUFP1 Gateway

2) Cables:

e TSX FP CA+es main cable..................... Shielded twisted 150 Q cable with a single pair of conductors: red (+)
and green (-). In lengths of 100, 200 or 500 m. This cable is the main
trunk of the FIPIO network and is therefore used to link up connectors
and tap boxes.

e TSX FP CCee- tap link cable................... Shielded twisted 150 Q cable with two pairs of conductors: red or
orange (+), and green or black (-). In lengths of 100, 200 or 500 m.
This cable is used to connect a tap box to a distant connector.

NOTE: When calculating the length of a FIPIO segment, remember to
multiply the length of the cable by two.

TSX FP ACC 12 Connector

G-pin female SUB-D The illustration opposite shows the wiring in the TSX FP
i cannectar ACC 12 connector when connecting up to the main cable
[—— e (two sections of TSX FP CAe+- cable).
Buell = @U@  |[{whie

r Replace one of the two cables by one of the two
lineterminations supplied in the TSX FP ACC 7 kit, if the
connector is at the end of an electrical segment.

O
Replace the two cables (A) and (B) by a TSX FP CCeee
cable (in (A)) if the connection point is a derivation rather
than a daisy-chain link; if so, the orange wire corresponds
to the (+) signal of the second pair of conductors and the
black wire corresponds to the (-) signal.

2.6.3. FIPIO Bus Commissioning Procedure

We recommend commissioning the devices in sequence, one after the other. For a detailed description of the
initial commissioning of an application on FIPIO, see the FIPIO Bus / FIPWAY Network Reference Manual.
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2.7. Configuring the FIPIO Communication Features

This configuration must be carried out when the gateway is powered off.

A CAUTION

OPENING LUFP+ COVER WITH POWER ON

The power supply of the gateway must be turned off before opening the cover. Once the cover has been
removed, make sure you touch neither the electrical circuits nor the electronic components, as this may
damage the device.

Failure to follow this instruction can result in injury or equipment damage.

This task is limited to configuring the gateway's FIPIO address, as the communication speed on the FIPIO
network is fixed at 1 Mbit/s.

The two coding wheels used for configuring the gateway’s address are hidden behind the gateway cover ® (see

illustration in chapter 2.2). To remove this cover, insert the end of a small flat screwdriver between the top of the
hood and the gateway box and pull it out.

2.7.1. Encoding the Gateway Address
The LUFP1 gateway is identified on the Profibus-DP bus by its address, ranging from 1 to 99.

On FIPIO, address 0 is reserved for the PLC that manages the bus. Address 63 is reserved for the programming
or operation terminal. All the other addresses, up to physical address 127, can be used.

{23
v
Units o @ (&) The gateway's FIPIO address depends on the position of the two coding
X (o)} wheels represented on the left, in their factory-setting positions (default
8 L address = 2).
23 This address is the sum of the decimal values given by the angular
N b4 positions of the bottom coding wheel (tens) and the top coding wheel
Tens o @ o (units).
o >)
& L
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2. Hardware Implementation of the LUFP1 Gateway

Any change to the gateway's address shall be taken into account only once it is powered on again.

NOTE:
¢ No two devices on the same FIPIO bus can ever have the same address. Simultaneous, fast (2 Hz) and
continuing flashing of LEDs 0 9 O and O means that the device cannot connect to the FIPIO bus

because the address is already used by another device.
e This flashing signal also occurs when address 00 is configured using the gateway’s coding wheels.

Examples:
Address =19 Address =73

(23> L
Units o @m Units O@ &)
(X 15} (o} %))

& L & L

73 73
Tens N & N 5
A2y Tens |\ G\So,,

& L & L
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3. Signaling

The gateway’s 6 LEDs and the descriptive label on the removable cover which hides its two coding wheels
(gateway address) allow you to diagnose the status of the gateway:

2 E

'J:'---q___ LUFF1
“-u--,____H_ \ f:&j o e

ngl Mxﬂ‘. '_._,,-—ﬂ"’-------- &8 O
T — r—— '] \ _ e a
=kK
e
i M
Iﬂ_;:._; £ o
5 ROOEIS
b GATEWAY

FIPIO

LED LED - Gateway state

: LED LED > Gateway state
Off: Gateway on-line
(exchanges possible) Off: No fault
Flashing (red): Gateway off-line Red: Internal fault
© Em= {exchanges impossible) e /0 “Replace the gateway
—Check, in PLY PRO, that a FIFIO station Flashing (red): Timing failure
has been declared for the gateway LFault mainly due to FIPIO network
address. Check that the gateway is and / or EIPIO master
comectly connected t.o.#re FIPIC network. Off Total absence of commmunication
Off: No power, or critical fault o c with bus arbitrator
. . oM
© Ru Flashing green: Duplicate address (see Flashing yellow (5 Hz): Exchanges
Note, below) in progress with bus arbitrator
Green: Gateway operational Off: No power
Off- No power Gref;n: Ini_tializ:fittirc:n an:i
. : configuration of the gateway
Flash|ng_{grgen]. No Modbus Flashing (green): Gateway in
communications @ GATEWAY ope ration
© MooBUS | Green: Modbus communications OK Flashing (red / green):
with all Modbus slaves Configuration absent / invalid

Wlise ABC-LUFP Config Tool fo

Red: Loss of communication with one ) )
lpad a valid configuration

or more Modbus slaves

NOTE:

e IfLED @ does not flash from red to green and if LEDs @. @, ® and @g]| flash at the same time at a
frequency of 2 Hz, this means that the physical gateway address is already used by another FIPIO
device, or that it has been set at 0 with the gateway’s coding wheels.

Try to resolve this address conflict by viewing the FIPIO network configuration in PL7 PRO. If necessary,
modify the addresses in the configuration. Also check the physical address configured on the gateway
using the coding wheels (see Section 2.7.1).

e If both identically-addressed devices are reconnected to FIPIO network simultaneously, then the four
LEDs mentioned above will not flash. In this case, only LED ® will flash, and then only discontinuously
and in an irregular manner. This happens, for example, when you disconnect and then reconnect the
bus arbitrator.
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4. Software Implementation of the Gateway

4.1. Introduction

This chapter presents the implementation of the LUFP1 gateway in PL7 PRO, with a Schneider Electric
“Premium” PLC (e.g. PLC TSX 57353 v5.1) acting as master and FIPIO bus arbitrator via the FIPIO link built into
its processor card.

NOTE: The various configuration possibilities for Modbus exchanges on the gateway are not covered in this
section, as the aim here is to describe a standard configuration with 8 TeSys U motor starters. This configuration
is described with a view to implementing the gateway using PL7 PRO. The full range of gateway configuration
possibilities is set out in Appendix B

4.1.1. System Architecture

The configuration described in this LUFP1 gateway implementation enables the device to command and control
eight TeSys U motor starters:

FIPIO
master PLC

TSX 57353 v5.1

Configuration
P

{FL7 PRO)

FIPIO
(upstream network)
EEENE

Modbus

LUFP1 Total of 8

gateway motor starters
(TeSys U model)

n L
/ / Modbus (downstream network)

Line Connection
termination boxes

See Chapter 2 for details on implementing the hardware for the standard configuration.
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4.1.2. Configuring the Motor Starters

Each motor starter should be configured as follows:

Protocol: Modbus RTU slave Start bits 1
Modbus address 1t0 8 Parity None
Bitrate 19,200 bits/s Parity bit 0
Data bits 8 Stop bits 1

When using a TeSys U motor starter with a Modbus communication module (LULC03e module), the
configuration parameters for the RS485 connection are automatically detected, only the Modbus address of the
motor starter needs to be configured.

NOTE: The gateway’s Modbus slaves cannot be configured with PL7 PRO; the configuration and adjustment of
the LUFP1 gateway are limited to the gateway and to the management of generic Modbus exchanges.

4.1.3. Modbus Cycle Time

The LUFP1 gateway’s default configuration sets a cycle time of 300 ms on Modbus commands for each of the
8 TeSys U motor starters.

4.1.4. Managing Degraded Modes With the Gateway Default Configuration

The degraded-mode management of the LUFP1 gateway standard configuration is described below. In this
instance, we are using a Premium PLC with a FIPIO link built into the processor card.

Event
Premium PLC: Disconnection Failure of the Disconnection of
Observed behavior CPU stop or faill.llre of the upstream LUEP1 gatewa the downstream
P FIPIO network g ¥ Modbus network
Reset Yes Depending on the configuration of the
TeSys U motor starters (1)
Outputs Hold ! s
Stop — _
refreshing
Reset —_— Yes(2)
Inputs _
Hold Yes (3) _

(1) The desired behavior with regard to outputs should be directly configured on each TeSys U motor starter.
(2) Use the List of Active Slaves (LAS) Service described in Section 5.2.
(3) Use the FIPIO Diagnostic Objects (Section 5.4) to detect the underlying event.

Please refer to Appendix B if you would like to change the way that degraded modes for all Modbus commands
are managed.

4.1.4.1. Description of the Gateway Degraded Mode Options

%MW\p.2.¢\0.0.23 (bits 0-7): Effects on Modbus exchanges...
This parameter affects the data sent to all Modbus slaves if there is no communication from the FIPIO master.
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This parameter can take 3 values:

0x00 ...... Freeze: All data sent retains its current values.
0x01 ...... No scanning: No more Modbus queries are transmitted.
0x02 ...... Clear: All data sent to the Modbus slaves is reset to 0.

The default behavior for the gateway's standard configuration described here is “Clear”. Hence, the TeSys U
Command (704) and Status (455) registers continue to be refreshed, but:

The corresponding gateway's output memory (TeSys U Command registers) is forced to 0,

And the corresponding gateway's input memory (TeSys U Status registers) is normally refreshed.

%MW\p.2.¢\0.0.21 (bits 0-7): Modbus timeout time (unit: 100 ms)

This parameter defines the time the gateway will wait for a response before it either retries sending the same
request, or it disconnects the slave and declares it missing.

The same Modbus timeout time is applied to all Modbus commands.

In the gateway’s standard configuration, described here, this time is equal to 300 ms (3 x 100 ms).

%MW\p.2.¢\0.0.21 (bits 8-15): Retries

This parameter determines the number of re-transmissions carried out by the gateway if there is no response
from a Modbus slave.

The same number of retries is used for all Modbus commands.

In the gateway’s standard configuration, described here, this parameter is set to 3.

%MW\p.2.¢\0.0.22 (bits 0-7): Reconnection time (unit: 1 s)

This parameter defines the amount of time the gateway will wait before it again tries to communicate with a
Modbus slave that was previously declared missing.

The same reconnection time is applied to all Modbus slaves.

In the gateway’s standard configuration, described here, this time is equal to 10 s (10 x 1 s).

A WARNING
RISK OF UNINTENDED EQUIPMENT OPERATION

During the reconnect time, you cannot control a slave (read/write) via the bus. Depending on the slave
characteristics and the watchdog configuration, the slave can keep the same status or take a fallback position.

To avoid an unintended equipment operation, you must know the possible status of a slave and adapt the timeout
and reconnect time values according to the request sending rate.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

%MW\p.2.c\0.0.23 (bits 8-15): Effects on FIPIO exchanges...
This parameter affects the data sent to the FIPIO master if there is no response from a slave or if a slave is absent.
It is defined for all Modbus slaves, but only the data related to an absent slave is affected.

This parameter can have 2 values:
0x00 ...... No action: All data sent to the FIPIO master retains its current values.
0x02 ...... Clear: All data sent to the FIPIO master are reset to 0.

The default behavior for the gateway's standard configuration described here is “Clear”. Hence, any TeSys U
status register is forced to 0 if the corresponding TeSys U motor starter is missing.

4.1.4.2. Degraded Mode Description

This description takes into account the following elements, but only applies to the standard configuration
described here:

e The PLC processor

e The FIPIO master
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e The LUFP1 gateway
e The Tesys U starters-controllers.

PLC processor stopped or on failure

PLC processor response

Outputs:
Software error: outputs reset to default state or hold their present state depending on
configuration.
Hardware error: (EEPROM or hardware failure), output state will be undetermined.
Inputs:
PLC stops responding to inputs in any error state.

FIPIO master response

Depending on FIPIO master configuration:
the FIPIO master stops to communicate with the LUFP1 gateway, or
the FIPIO master forces outputs to 0, and refreshes inputs, or
the FIPIO master holds outputs in their last position, and refreshes inputs.

LUFP1 gateway response

If the FIPIO master stops communicating with the LUFP1 gateway (case of a Premium PLC), the
periodic Modbus exchanges continue to run:

all output data is reset to 0 and sent to the Modbus slaves,

the input memory continues to be refreshed with the Modbus slaves' response data.

If the FIPIO master forces outputs to 0 and refreshes the inputs, the periodic Modbus exchanges
continue to run:

all output data is reset to 0 and sent to the Modbus slaves,

the input memory continues to be refreshed with the Modbus slaves' response data..

If the FIPIO master forces holds outputs in their last state and refreshes the inputs, the periodic
Modbus exchanges continue to run:

all output data is reset to 0 and sent to the Modbus slaves,

the input memory continues to be refreshed with the Modbus slaves' response data.

Tesys U response

If the FIPIO master stops communicating with the LUFP1 gateway (such as in the case of a Premium
PLC) or forces outputs to 0, the periodic Modbus exchanges continue to run:

Command registers (704) are forced to 0 and the motors are stopped,

Status registers (455) are transmitted to the gateway.

If the FIPIO master keeps outputs in their last state, the periodic Modbus exchanges continue to run:
Command registers (704) keep their last values and the motors rest in the same state,
Status registers (455) are transmitted to the gateway.

FIPIO master stopped or on failure

PLC processor response

The PLC processor provides some error and/or diagnostic objects to the application in case of FIPIO
master stop or failure (input/output not valid).

Refer to the PLC user manual to have their description.

This information must be managed in the PLC application.

FIPIO master response

If the Profibus master is stopped (command coming from the application):
the master stops to communicate with the LUFP1 gateway.

LUFP1 gateway response

Periodic Modbus exchanges continue to run:
all output data is reset to 0 and sent to the Modbus slaves,
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the input memory continues to be refreshed with the Modbus slaves' response data.

Tesys U response

Periodic: Modbus exchanges continue to run:
Command registers (704) are forced to 0 and the motors are stopped,
Status registers (455) are transmitted to the gateway.

LUFP1 gateways disconnected on FIPIO side

PLC processor response

The PLC processor provides some error and diagnostic objects coming from the FIPIO master in case
of slave disconnection from the application:

Refer to the PLC user manual to have their description.

This information must be managed in the PLC application.

FIPIO master response

The FIPIO master provides the processor with some error and diagnostic objects in case of FIPIO
slave disconnection.

LUFP1 gateway response

Periodic Modbus exchanges continue to run:
all output data is reset to 0 and sent to the Modbus slaves,
the input memory continues to be refreshed with the data of the Modbus slaves' responses.

Tesys U response

Periodic Modbus exchanges continue to run:
Command registers (704) are forced to 0 and the motors are stopped,
Status registers (455) are transmitted to the gateway.

LUFP1 gateways failure

PLC processor response

The PLC processor provides some error and diagnostic objects coming from the FIPIO master in case
of slave failure to the application.

Refer to the PLC user manual to have their description.

This information must be managed in the PLC application

FIPIO master response

The FIPIO master provides the processor with some error and diagnostic objects in case of FIPIO
slave failure.

LUFP1 gateway response

In case of a failure, the gateway stops to communicate with the FIPIO master and the Modbus slaves.

Tesys U response

Depending on the Tesys U configuration:
If the starters-controllers do not receive any requests, they will:
stop the motor,
keep the same state, or
run the motor.
Refer to the Tesys U user manuals to adjust these fallback positions.
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LUFP1 gateways disconnected on Modbus side or Tesys U failure

PLC processor response

The processor has access to the List of Active Slaves (LAS) from the FIPIO master input table.
This word must be managed in the PLC application in order to detect if a Modbus slave is missing.

FIPIO master response

The FIPIO master continues communicating with the PLC processor and the LUFP1 gateway.

LUFP1 gateway response

With the gateway’s standard configuration described here:

Modbus timeout time = 300 ms,

Retries = 3,

Reconnection time = 10 sec, and

Effects on FIPIO exchanges... = Clear.
After sending a request to a slave, if there is no response after 300 ms, the gateway will send it again
three more times before providing information about the missing slave in the List of Active Slave
(LAS). If, despite the three retries, there is no answer from the slave, the input data sent to the FIPIO
master (Read requests) is reset to 0, but only for the data received from the missing slave. The
gateway will try to reconnect the missing slave by communicating with it again every 10 seconds.

Tesys U response

If the LUFP1 gateway is disconnected on Modbus side:

The starters-controllers do not receive any requests, depending on their configuration, they will:
stop the motor,
keep the same state, or
run the motor.

Refer to the Tesys U user manuals to adjust the fallback position.

In case of a Tesys U failure:
No response is sent to the gateway, the motor state will be undetermined.
This case must be managed in the PLC application.

4.2. Gateway Configuration under PL7 PRO

The following sections describe the configuration steps in PL7 PRO that you will need to go through to ensure
that the gateway is correctly recognized by the FIPIO master PLC and that it can command and control the 8
motor starters in the standard configuration described earlier.

4.2.1. WorldFIP Mode
The LUFP1 gateway supports the WorldFIP mode, configured via the FIPIO bus properties in PL7.

4.2.2. Adding the LUFP1 Gateway under PL7 PRO
Open the hardware configuration of your application and edit the FIPIO network configuration by double-
clicking on the PLC processor card (TSX 57353).

Add the FIPIO device corresponding to the LUFP1 gateway by double-clicking the first free connection point. In
the window that appears, select the family “STD_P” and the basic module for that family, “FED C32 P”.

You also need to enter the physical address of the gateway on the FIPIO bus in the field “Connection point
number”. Entering a “Comment” is optional, but it does make it easier to pick out the gateway from among the
other devices on the same FIPIO bus.

1743315 03/2009 31



4. Software Implementation of the Gateway
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4.2.3. Configuring and Adjusting the LUFP1 Gateway

[ FIPIO Configuration

Once the gateway has been added to the

Privileged lerminal

TS5 57353 W51 Bus ength: 0\ Th oo 15km  Devices configured: FlPlO network (See oppos|te) double_c“ck
% . ’
| Logical address | Coramunicator Base module Extension module ‘ the baSIC mOdUIe
= [0 | FED C32 P |
e to edit its configuration and adjustment
; parameters.

3 3 ; In the window that appears, enter the values
: given on the next two pages. These
@ S correspond to the configuration described in

Section 4.1.1.

=

NOTE: Make sure you configure the “Bus Length” correctly (see Section 2.6.2).

HEIFED C32 P [FIPIDZ  MODULE 0] 3

{r CVIFCTI2W F

=151

BT

[ FED C32 P [FIPIOZ MODULE 0]

=10/ x|

|Adiust

=

— Designation: EATENOED OEY CMPCT 32w P

Task: PASCT = IChanneI a0 - I Task: IMAST - l
Blazs Base
Dlelauk sorfigurabon I Iﬁ DClefault parameters I ’7 Iﬁ

Paramsters Eymibeod Falue ﬂ Parameters Symbol Yalue 5
[FHWMETIAT Mo ermed_slewe L2 34 4308 - AN ZA0 20 |Madbus_speed format | 260 -
sk B Pl Ro_emd_zlsie 56 VB 4353 WRWI0Z20.0.21  Modbus_timecut_retries 771
#EWW.ZIW03 e mank_daee 12 0 4 4363 SRW022000.22 | Madbus_recornect 10
WEWWLZZWOE R mani_sawe BB 7R M W2 A00.23 | Madbus_fip_failure 514
L2204 | Address_spolowond M M w02 2000.24  Lufpl_adjust_spare_24 [
WHWWLEIWASE | Addresn_cpeic_mond (2 T4 KAWADLZ200.26 | Scan_period_Fast_normal_o 26630
AREWMLEIMIOE | Addeds cycle_woid 03 70d b2 200,26 | Sean_period_fast_normal_: 25630

NOTE: The “FED C32 P [FIPIO2 MODULE 0]” windows shown above present “Symbols” which have been
added manually using the PL7 PRO variables editor. By default, no symbol is attributed to the gateway’s
configuration parameters (%KW) or adjustment parameters (%MW).
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4. Software Implementation of the Gateway

All the configuration and adjustment parameters described in the following sections are an integral part of the
PLC application. The FIPIO master PLC will transmit these parameters to the gateway implicitly via the FIPIO
bus whenever either of the two following events occurs:

e The PLC goes into RUN mode.

e The gateway is disconnected from and reconnected to the FIPIO network.

NOTE:
e The gateway configuration possibilities offered by the FED C32 P model are limited to the gateway itself;
it cannot be used to configure the Modbus slaves.
e |f you want to configure the Modbus slaves, you will need to use a different method (local configuration
or remote configuration with a software tool such as PowerSuite, for example).

4.2.4. Selecting and Adding the Profibus-DP Master Station

Parameter Value Description

Mumber of periodic command words for slaves n*1 o n®4:
N Bit= 0~ 3: Murniber of pericdic command words for slave n®
HabklWip 2.c0.0.0 4383 021111 [Bits 4 7: Mumber of pericdic command wards for slave n°2
Bits  B-11: Murnioer of pericdic command words for slave n®3
Bits 12-15: Murber of periodic command words for slave n®4
Mumber of periodic command words for slaves n®5 o n®a:
Bits 0~ 2: Murnizer of pericdic command waords for slave n®
TekWWip.2.ci0.0.1 4282 1177 |Bits 4 7: Numier of pericdic command words for slave n®
Bits  B-11: Mumber of pericdic command words for slave n*7
Bits 12-15: Mumber of periodic command words for slave n®
Mumber of periodic contral words for slaves n®1 to n®4:

~ Bits 0~ 3: Murniber of pericdic control words for slave n®1 = 1

TakWip.2.ci0.0.2 4288 11171 |Bits 4 7: Wumiber of pericdic control words for slave n*2 = 1

Bits  E-11: Mumber of pericdic control words for slave n®3 = 1

Bits 12-15: Murnizer of pericdic comtrol words for slave n's = 1

Mumber of periodic contral words for slaves n*3 to n®8:

~ Bits [ 2 Mumier of periadic control words for slawve n*3 = 1

TkWip.2.c00.0.3 4282 11171 |Bits 4 7: Mumiber of pericdic control words for slave n'd = 1

Bits  B-11: Mumber of pericdic contrel words for slave n®7 = 1

Bits 12-15: Murniber of pericdic contrel words for slave n*8 = 1

Address of periodic word n® 1: Address of the unigue penedic command word for
slave n*1 (704 = command word for 3 TeSys U motor staner)

SekWip.2.e\0.0.5 T 00220 | Address of periodic word n® 2- As sbove, but for slave n°2

SekWip.2.c\0.06 T4 002000 | Address of periodic word n® 3 As above, but for slave n®3

SekWip.2.c\0.0.7 T 00220 | Address of periodic word n® 4: As sbove, but for slave n®d

SebWWip.2.c\0.0.8 T4 00220 | Address of periodic word n® 50 As above, but for slave n*5

HakWWip 2.ci0.0.8 704 0:02C0 | Address of periodic word n® 8- As abowve, but for slave n*6

SekWip 2.6\0.0.10 T4 0e02C0 | Address of periodic word n® 7- As abowve, but for slave n®7

SekWip.2.e\0.0.11 T4 00220 | Address of periodic word n® 3: As sbove, but for slave n®8

oK WiD.2.ch0.0.12 cr  opoqey | Address of periodic word n® 8- Address of the unique pencdic controd word for slave
) pooEileds = - © | m®1 (455 = status werd for 3 TeSys U motor stanes)

ek Wip. 260013 25 DCT | Address of periodic word n®10: As above, but for slave n®2

SekWWip.2.ci0.0.14 25 De0MCT | Address of periodic word n®11- As above, but for slave n®3

SebWWip.2.c0.0.15 25 DeDCT | Address of periodic word n®12- As ahove, but for slave n'

SebWWip.2.ci0.0.16 28 DCT | Address of peripdic word n® 132 As above, but for slave n®a

SekWip 2.6\0.017 55 [0MCT | Address of periodic word n® 14: As sbove, but for slave n®d

SekWip. 2.6\0.0.18 25 0MCT | Address of periodic word n® 132 As above, but for slave n®7

ek Wip 2600018 25 DCT | Address of periodic word n®18: As above, but for slave n®8

SekWip.2.c0.0.20 0 0=0000 | Address of periodic word n®17: Mot usad (bits a1 0)

L
o =i

nouunn
s el e

=] 0 LN

o

HkMWip 2004 704 IxD2CO

(=l e f = ]
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4. Software Implementation of the Gateway

Parameter Value Description
Sk p.2.chi0D.28 0 00000 | Address of periodic word n°28: Mot used (bits a1t 1)

Syntax: p = processor position (0 or 1);
¢ = connection point number (gateway address).

For modifications to these adjustment parameters, see Appendix B.

However, during the Software Implementation of the Gateway, you will probably find it useful to know how to
delete one or more TeSys U motor starters. This operation is therefore described in Section 4.2.6.

4.2.5. Adjustment Parameter Values, Standard Configuration

Parameter Value Description

Bits 0 7: Modbus speed = 19,200 bits/s (LS8 byle = 4)
Bit 2: Modbus format = 8 data bits (bt a1 1)

SahWip. 2.240.0.20 260 [eD104 | Bit 5 Modbus format = 1 siop b (it a1 0)

Bits 10-11: Modbus format = Mo parity (b= at 0]

Bits 12-15: Mot used (bits at D)

; o — Bits - 7: Modbus response timeowt = 200 ms (2 * 100 ms)
B R AT T i i 5
ahiWip.2. ©0.0.2 Ox0303 Bits B-15: Mumnber of frame refransmissions over the Modbus network = 3

Bits 0- 7: Time taken by gateway to reconnect Modbus slave following a break in
SahWip. 2.240.0.22 10 OxDDOA | communication =105 (10 = 1 s)
Bits &-15: Mot used (bits at 0}

Bits 0- 7: Behavior on lesing FIPTO network = Reset periodic command word
o P walues sent o the Modbus slaves [LSE byte = 2)
*aMWip-2.c40.0.23 814 D202 | g e 1E: Behavior on lesing Modbus network = Reset periodic control word
walues sent by the Modbus slaves [LSB byte = 2)

SehWip. 2.200.0.24 0 Ox0000 |Maotused (bis azd)

o i A E | 9 A Bis - T: Cycle time of fast periodic cormmands = 300 ms (30 = 10 ms)
kMWip.2.cl0.025 123830 OxBHE | 5 215 Cycle time of nommal pesiodic commands = 1 5 (100 * 10 ms)

o A AR A S Bis 0 7: Cyce time of fast penodic confrols = 300 ms (30 = 10ms)
ahWip 2.240.0 28 5 . . o . :
MW 002 22030 x4 Bixs 2-15 Cycle ime of nomnal pesiodic contrals = 1 5 (100 = 10ms]

Cycle tme seftings for pericdic commands n®1 to 16:

5 R T A0 [T Bit 0 Pericdic command n*1 = fast (bit at 0}

eMWig.2. =023 0 Dx0ono Bits 1t0 7-As abowve, but for commands n®2 io 8, n that order
Bits & to 15: Mot used (bits at 0)

SalhWip. 2.040.0. 28 0 [x0000 | Cycleime sezngs for periodic cormmands n™17T to 28 Mot used
Cycie tme settings for pericdic contrels n®1 to 18
o KD, 2 000,25 0 Oxoopog | Bit - Pericdic control n®1 = fast (bit at 0)

Bits 1%0 7: As above, but for controls n°2 to 8, in that order
Bits & to 15: Mot used (bits at 0]

SahWip.2.240.0.30 0 w0000 |Cyclketme semngs for periodic contross n® 17 1o 26: Mot used

SalhWip 2.200.0.31 513 0201 |Modbus addresses: Slave n®1 (bits 0-7) = 1 — Slawe n°2 (bits B-15)1=2
SeMWip.2.000.0.32 1027 0403 | Modbus addresses: Slave n®3 (bits 0-71 = 3 — Slawve n*4 (bits 5-151=4
SeliWip 2000033 1541 0805 |Modbus addresses: Slave n®5 (bits 0-71 = § — Slawe n®6 (bits B-1581=6

sLhWiD.2.000.0.24 2085 w0207 |Modbus addresses: Slave n®7 (bits 0-7) = T — Slave n®8 (bits B-151=8

SahWip 2.210.0 25 0 w0000 |Maotused (bis a2 )

SehWip 2.200.0 42 0 D000 Mot used (bits at 0]

Syntax: p = processor position (0 or 1);
¢ = connection point number (gateway address).
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4. Software Implementation of the Gateway

A WARNING
RISK OF UNINTENDED EQUIPMENT OPERATION

Do not confuse the order of configuration of the Modbus slaves with their Modbus addresses.

In the configuration shown in parameters %MW\p.2.c\0.0.31 to %MW\p.2.¢\0.0.34 the order numbers of the
Modbus slaves (1 to 8) are identical to the addresses of the corresponding TeSys U motor starters (Modbus
addresses 1 to 8).

Failure to follow this instruction can result in death, serious injury, or equipment damage.

For modifications to these adjustment parameters, see Appendix B.

However, during the Software Implementation of the Gateway, you will probably find it useful to know how to
delete one or more TeSys U motor starters. This operation is therefore described in Section 4.2.6.

4.2.6. Deleting One or More TeSys U Motor Starters from the Configuration

We will just look at one modification operation on the standard 8 TeSys U motor starter configuration: the
deletion of one or more motor starters. The 8 motor starters were configured to represent the typical maximal
configuration (a maximum of 8 Modbus slaves).

It is best to delete any slaves absent from your configuration in order to avoid any degradation in performance
that might be caused by the physical absence of motor starters declared in the LUFP1 gateway configuration.

Make the following changes to the Configuration Parameter Values, Standard Config (Section 4.2.4) and to the
Adjustment Parameter Values, Standard Configuration (Section 4.2.5):

@ For each absent TeSys U motor starter, reset to zero the number of periodic command words
(%KW\p.2.c\0.0.0 and %KW\p.2.c\0.0.1) and the number of periodic control words (%KW\p.2.¢\0.0.2 and
%KW\p.2.¢\0.0.3) on a single slave, starting with slave n°8 and working back towards slave n°1.

@ For each absent TeSys U motor starter, two of the addresses of periodic words n°1 to 16
(%KW\p.2.c\0.0.4 to %KW\p.2.c\0.0.19) will become “Not used” parameters, starting with n°16 and
working back towards n°1. These two words comprise a command word / control word pair, which
means that you have to delete the last command word, shift the control words along by one parameter,
and then delete the last control word.

@ Check the mappings between Modbus slaves n°1 to 8 and the addresses of the TeSys U motor starters
in your configuration (%MW\p.2.¢\0.0.31 to %MW\p.2.¢\0.0.34). For each absent motor starter, one of
the slaves will take the value 0x00 as its Modbus address, starting with slave n°8 and working back to
n°1.

36 1743315 03/2009



4. Software Implementation of the Gateway

Example: Deletion of the motor starters corresponding to Modbus addresses 1, 3, 4 and 8. The starters at
Modbus addresses 2, 5, 6 and 7 will remain present. The new configuration and settings for the gateway are as
follows:

Parameter Value Description

QK W\p 2.c\0.0.0 4369 01111 | Mumber of periodic command words for each slave from n®1 to n4
Yk WP, 2.c00.0.1 0 00000 | Mot used

Yk 2.c00.0.2 4369 01111 Mumber of periodic control words for each slave from n®1 to n°4
WEW\p.2.000.0.3 1] 0x0000 | Mot used

YW\ 2.c0.04 704 0x02C0 | Address of periodic word n®
YW 2.000.05 704 0x02C0 | Address of periodic word n®
QKW 2.0\0.0.6 704 0x02C0 | Address of periodic word n® 3: As abowve, hut for slave n™3
Yk 2.000.0.7 704 0x02C0 | Address of periodic word n® 4 4s above, but for slave n°d

1: Address of the command wond for slave n™1
2
3
4
Yk \p 2.c\0.0.8 455 0x01CT | Address of periodic word n® 5: Address of the control word for slave n®1
G
7
]
]

- As above, but for slave n*2

QKW 2.c00.0.9 455 0x01CT | Address of periodic word n® 6: As abowve, hut for slave n™2
Bk W \p 2.c\0.0.10 455 0x01CT | Address of periodic word n® 7: As above, but for slave n®3
QeE R 2.0\0.0.11 455 0x01CT | Address of periodic word n® 8 As above, but for slave n°d
QWD 2.000.012 0 0x0000 | Address of periodic word n® 9: Not used

SeE\p . 2.000.0.29 i} 0x0000 | Address of periodic word n°26: Not used

Parameter Value Description

SeMW\p.2.c\0.0.20 260 0x0104 | Modbus format and speed

YeMW\p.2.c00.0.21 7 0x0303 | Modbus timeout and number of retransmissions
YeMW\p.2.c\0.0.22 10 0x0004 | Reconnection time for a Modbus slave
YeMW\p.2.c40.0.23 514 Ox0202 | Behavior on losing FIPIO network and Modbus network
QMW 2.000.0.24 i 00000 | Mot used

feMW\p 2.000.0.25 | 25630 0x841E | Cycle time of fast / normal periodic commands
SeMW\p 2.000.0.26 | 25630 0x841E | Cycle time of fast / normal fast controls
Bits 0 to  3: Periodic commands n*1 to 4 = fast (hits at 0)

YWD 2.0\0.0.27 0 Ox0000 Bits 4 10 15- Not used

YeMW\p.2.c\0.0.28 0 0x0000 | Not used

%MW\p.2.c10.0.29 0 0x000D E:E E Eg 13 Eiﬁg&contmls n*1 o 4 = fast (hits at 0)
SeMW\p.2.c40.0.30 0 0x0000 | Not used

QWD 2.200.0.31 1282 00502 | Modbus addresses: Slave n®1 (bits 0-7) = 2 — Slave n°2 (hits 3-15) =5
YeMW\p.2.c\0.0.32 17498 0x0706 | Modbus addresses: Slave n®3 (bits 0-7) = 6§ — Slave n°4 (hils 8-15)=7
YehMW\p.2.c40.0.33 { 0x0000 | Modbus addresses: Slaves n°5 and 6 absent

YehMW\p.2.c\0.0.34 { 0x0000 | Modbus addresses: Slaves n°7 and 28 absent

YeMW\p.2.c00.0.35 0 0x0000 | Not used

YeMW\p.2.c\0.0.48 0 0x0000 | Not used
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4.2.7. Configuring Gateway Inputs / Outputs

The settings described in the previous sections enable the gateway to establish a Modbus scanner made up of
periodic write commands (“commands”) and read instructions (“controls”), which are sent out to the Modbus

slaves.

Each control word corresponds to a Modbus periodic read instruction, and each command word to a Modbus
periodic write command. Each word also corresponds to a gateway input or output. All of these inputs and
outputs are defined by the gateway by means of its configuration parameters (%KW): the periodic control words

correspond to the inputs, and the periodic command words to the outputs.

The gateway establishes the following correspondences between its inputs / outputs and the values of its

periodic command / control words:

Inputs

Periodic control words

Outputs

Periodic command words

%IWip.2.c\0.0

%elWip.2.c\0.0.25

First control word from slave n™1

Last control word from slaven*l

First control word from slave n®2

Last control word from slave n°2

First control word from slave n®8

Last control word from slave n*8

WHOW\p.2.c\0.0

%QWIp.2.c10.0.25

First command word for slave n™1

Last command word for siave n°1

First command word for slave n®2

Last command word for siave n°2

First command word for slave n*8

Last command word for slave n°8

38
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4. Software Implementation of the Gateway

For the standard configuration presented here, the mapping between the gateway inputs and the PLC inputs is

as follows:

Service

PLC input

Description

Bit15._._____ Bit8 [Bit7..________ Bit0

Periodic communications

Control {monitoring) of
TeSys U motor starters

%lWip.2.c\0.0

Value of status register for motor starter ©

%olWip.2.c\0.0.1

Value of status register for motor starter @

%lWip.2.c\0.0.2

Value of status register for motor starter @

%lWip.2.c10.0.3

Value of status register for motor starter ®

%lWip.2.c\0.0.4

Value of status register for motor starter @

%lWip.2.c10.0.5

Value of status register for motor starter ®

%olWip.2.c\0.0.6

Value of status register for motor starter @

%lWhp.2.c\0.0.7

Value of status register for motor starter ®

Periodic communications

Free locations

%lWip.2.c\0.0.8

%olW\p.2.c\0.0.25

Mot used
(18 words)

%lW\p.2.c\0.0.26

Reserved (1 word)

List of active slaves
(LAS) service

%lW\p.2.c\0.0.27

List of active Modbus slaves

Aperiodic communications

Indexed periodic variables
(PKW) service — RESPONSE

%lW\p.2.¢\0.0.28

PKE — Address of the written / read datum

%lWip.2.c10.0.29

DN — Address of the RMAN — Read /
responding slave Write OK / Error

%olW\p.2.c\0.0.30

PWE — Value written / read (1st word)

%lW\p.2.c\0.0.31

PWE — Value written ! read (2nd word)

Likewise, the PLC outputs correspond to the gateway outputs as follows:

Service

PLC output

Description

Bit15............... . .Bit8 | Bit7. . ............Bitd

Pericdic communications

Command of
TeSys U motor starters

%QW\p.2.c\0.0

Yalue of command register for motor starter @

% QW\p.2.c\0.0.1

“alue of command register for motor starter @

YeQW\p.2.¢\0.0.2

Yalue of command register for motor starter @

%0OW\p.2.c\0.0.3

“alue of command register for motor starter @

%0OW\p.2.c\0.0.4

“alue of command register for motor starter &

% 0OW\p.2.c\0.0.5

“alue of command register for motor starter @

%0OW\p.2.c\0.0.6

“alue of command register for motor starter @

% OW\p.2.c\0.0.7

“alue of command register for motor starter @

Pericdic communications

Free locations

%OWip.2.c\0.0.8
[ (o
%QWip.2.c10.0.25

Mot used
(18 words)

Y% QWip.2.c\0.0.26
YeQW\p.2.¢\0.0.27

Reserved (2 words)

Aperiodic communications

Indexed periodic variables
(PKW) service — COMMAND

% 0QW\p.2.c\0.0.28

PKE — Address of the datum to be read ! written

%QW\p.2.c\0.0.29

DM — Address of the RMW — Read [ write
queried slave command

YeQW\p.2.¢\0.0.30

PWE — Value to be written (1st word)

% QW\p.2.c10.0.31

PWE — Value to be written (2nd word)
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4.2.8. Description of Services Assigned to Gateway |1/ O

On the FIPIO network, all the inputs / outputs that correspond to the gateway are periodic; the same is not true
of the Modbus network. There are therefore two types of service: periodic services and aperiodic services.

All of these services correspond to FIPIO objects. For a more detailed description, see Chapter 5.

Periodic communications (inputs): For the configuration described here, the value of each of the first 8
gateway input words corresponds to the value of the status register of a TeSys U motor starter (register located
at address 455).

Periodic communications (outputs): Likewise, the value of each of the first 8 gateway output words
corresponds to a value to be sent to the command register of a TeSys U motor starter (register located at
address 704).

The FIPIO objects corresponding to the gateway’s periodic Modbus communications are described in Section
5.1.

See also Command and Control of the 8 TeSys U Motor Starters in Appendix D for an example of how these
“periodic communications” services are used with the type of configuration adopted in this gateway
implementation (8 TeSys U devices).

If you delete any motor starters from the configuration, you will need to adjust the two tables on the previous
page accordingly.

Aperiodic communications: The aperiodic communications service operates in the same way as the “indexed
periodic variables”, or PKW, service found on a number of other Schneider Electric products, such as some ATV
drives. Hence the service continues to use the name “PKW”.

The FIPIO objects corresponding to the gateway’s aperiodic Modbus communications are described in Section
5.3.

See also Using the Indexed Periodic Variables (PKW) Service in Appendix D for an example of the simplified

use of the gateway’s “aperiodic communications” service.

List of active slaves (LAS): This service is specific to the gateway, and does not generate any communications
over the Modbus network. That is why it is named differently from the other gateway inputs / outputs (periodic or
aperiodic communications). Each bit (from 0 to 7) of the input word indicates the absence or presence of a
Modbus slave (slaves n°1 to 8, in that order).

The only FIPIO object corresponding to the list of active slaves service is described in Section 5.2.
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4.2.9. Validating and Saving the FIPIO Network Configuration
= Confirm the FED C32 P profile settings and configuration by clicking the _I button.

=% Close the FED C32 P profile settings and configuration window.

= In the FIPIO network configuration window, click again.
= Close this window, and the PLC hardware configuration window.

= Save the PLT PRO application by giving it a name.

4.2.10. Assigning Symbols to the Gateway’s FIPIO Objects

It is advisable to assign symbols to the gateway’s inputs and outputs: this makes it easier to understand the PLC
application that will be managing them. Edit | / O variables using PL7 PRO, and select the address “\0.2.2\0:
FED C32 P” if, for example, the gateway is located at address 2.

You can also assign symbols to the configuration and adjustment parameters described in the previous sections,
as well as to the gateway’s FIPIO diagnostic objects, but this is not as useful as it is for the inputs and outputs.

Once defined, these symbols are used in the various FED C32 P profile configuration and monitoring windows.

_(3l x| _lojx|
FEDCIZF
Address [ Tue [ Sumbol | Comment 3 | - Address [ e Symbol I Comment =]
CHAW 2 20 MOD  CH = HWA0220.027:H7 | BOOL | Slave_8_astive Slave '8 active (1) missing (0] B
#M02A0MO0ERR | EBOOL | Impl_medule_fault Implicit diagnostic : Maduls Fault = AWA0220027:48 | BOOL B
AMLZA0MOD | WORD AWZAD0ETRS | BOOL
WAL 22000 | WORD AWIZAD0ZTRID | BOOL
#MW.220MOD2 | WORD  Espl_status_équipement Explicite diagnostic : Module statuz [bit field) XIW0.2240027:R11 | BOOL
%CHI0.2.210.0 cH AVZA002TRZ | BOOL
#h0.2.230.0ERR BOOL  Impl_shannel_fault Implicit diagnostic : Channel fault HW0210027:213 | BOOL
1WA 2 2000 WORD  Module_status_1 Fiegister "TeSys U Status” of the module TeSys Unt AW022002714 BOOL
IWND.2.200.0.1 WORD  Module_status_2 Fiegister "TeSys U Status” of the module TeSys Un2 - | wW2a002TRIs BOOL
%IWi0.2.200.0.2 WORD  Module_status_3 Fiegister "TeSys U Status” of the madule TeSys Un'3 ] |shi0z20028 WORD | Phu_in_pke Picw in - PICE (Parameter Kennung) - Fegister address of dta to readhurite
*IWA0.2 20,03 WORD  Module_status_{ Fegister "TeSys U Status” of the module TeSys Un'd ] |uni02210029 WORD | Phu_in_dn_re PICw in - DN (Dewice Number) [MSE) « Py [Peaddirite) (LSE)
%IWi0.2.200.0.4 WORD  Madule_status_§ Fegister “TeSys U Status” of the madule TeSys Un'S ]| =ww022:0030 WORD | Pho_in_pre_1 PR in - PWE [Parameter Wert) - st word
IWVD.2.200.0.5 WORD  Madule_status_§ Fiegister "TeSys U Status" of the madule TeSys Uné ] [#hanzanns WORD | Phew_in_pwe_2 PR in - PWE [Parameter Wert) - ins word
2IW0.2.200.0.6 WORD | Madule_status_7 Fegister “TeSys U Status” of the module TeSys Un'? ] |5QW0.2.210.0 WORD | Module_sommand_1 PFegister "Command” af the module TeSys Un
XIWi0.2.20.0.7 WORD  Module_status_8 Fegister "TeSys U Status” of the module TeSys In'S ] |%AWw0.220001  WORD  Module_command 2 Fiegister "Command” ofthe madile TeSys Un2
A2 2008 WORD  Epare_in_008 ] |%@Ww0.2200.02  WORD  Module_command_3 Fegister "Command” ofthe madile TeSys Un
HA022008 WORD  Spare_in_009 ] |x@Ww.220.03  WORD  Module_command 4 Fegister "Command” of the module TeSys Und
=IALZ 20010 WORD ] |#O¥w.220.04  WORD  Module_command 5 Fegister "Command” of the module TeSys Un's
“IAL2 20011 WORD | |%Qww0220.05 | WORD  Module_command 6 Fiegister "Command” of the modile TeSys Uns
A2 20012 WOFD ] |xAWw0.220.06  WORD  Module_command 7 Fegister "Command” of the madtle TeSys Un?
A2 20013 WiORD ] |*AWw0.2210.07  WORD  Module_command 8 Fegister "Command” ofthe madile TeSys Una
A2 20014 wORD ] |xawwz2n08 WORD | Spare_out_008
A2 20015 WORD ]| xawwzzn0s WORD | Spare_out_003
A2 20016 WOFD ]| a0 220010 WORD | Spare_out_010
#2007 WORD || %O 22000 WORD | Spare_out_0fi
HIAZ 20018 WORD | |xGwwzanni WORD | Spare_out 02
A2 20019 WORD ]| x@wwzznnis WORD | Spare_out 01
A2 20020 WiORD ]| xawwz2nns WORD | Spars_out_ 0k
* WORD ]| xawwnzznns WORD | Spare_out 015
“wORD ]| xowwnza00m WORD | Spare_out_DIE
E WORD || xGwizznni? WORD | Spare_out 017
A2 20024 WiORD || xGwwz 200 WORD | Spare_out 01
HIAL2 20025 WORD ]| x@wwzznnis WORD | Spare_out 013
SN2 200,26 WORD  Spare_in_U26 | QW02 20020 WORD  Spare_out 020
A2 20027 WORD  List_active_slave List of aciive slave {bitfield] ]| xawinzznn2 WORD | Spare_out_021
MWZADZTHD | BOOL  Slave {_active Slave il active (1] missing (0] || %002 20022 WORD | Spare_out_022
MWOZA00ZTR | BOOL  Slave 2_sctive Slave nZactive (1) missing (1] ]| nOwi0220023 WORD | Spare_out_023
HW\02A00272 | BOOL  Slave_3_active Slave m3active (1) missing (0] ] |=@ww.220.024 WORD | Spare_cut 024
AW0ZAD02TRE | BOOL  Glave d_active Slave ndactive (1) missing (0] ]| xGww220025 WORD | Spare_out_ 025
MWZAD0ETNG | BOOL  Slave 5_sctive Slave S active (1) missing (0] =B |~owozaoozs WORD | Spare_out_026 =
MWAZA00ZTRG | BOOL  Slave §_sctive Slave G active (1) missing (1] F Y [E ] xowwzzo0er WORD | Spare_out_027 =
HUWZA0ZTRE | BOOL  Slave 7_aotive Slave ' active (1) missing (0] =] *OAWI0.2240.0.28 | WORD | Fhw_out_the FK'W out - PKE (Farameter Kennung) - Fiegister address of the read or write 1| X |
=13
\0.2.20): FED C32 P =] | [ Entiyfield
Address | Tiype | Symbal | Comment =
Qw0 2. 20.0.29 WORD | Phw_out_dn_rw FEw out - OM [Device Mumber] [FSE] + BifWiN [FeadfWrite/Error] [LSE] .
QW0 2 20,020 WORD | Plw_out_pwe 1 P\ out - PWE [Parameter wert] - 1zt word -
HEWI0Z2000 WORD | Phw_out_pwe 2 FEW out - FWE [Farameter wert] - 2ns word
MWD Z 0.0 WORD | Impl_status_échanges Implicit diagniostic : Status of exchange management § exchanges in progress [bit field)
w0, 2200001 WORD  hopl_voinpierendu@chaige Tennplivit liagnoztiv - Exchianye feedback Lk field) :I
sehhwin0 2.200.0.2 WORD | Expl_status_standard_woie Implicit diagnostic : Channel standard status (bit field) _E_i
SEMwin 022000, WORD | Espl_walidité_entrées Imiplicit diagnostic : Input walidity [bit field) > |
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4. Software Implementation of the Gateway

4.2.11. Checking the Operational Status of the Gateway

After validating any changes made, you must send the new configuration and adjustment parameters for profile
FED C32 P to the corresponding gateway by downloading the PL7 PRO application to the PLC. Then check that
the gateway has been duly recognized on FIPIO by the PLC, by viewing its status in the FIPIO network

configuration window.

= Transfer the application from the PC to the PLC by selecting the “Transfer program...” command in the “AP" menu
{or by clicking the ﬂl button) and selecting "PC -= PLC".

= Switch from [ QFFLINE | to |ONLINE | mode by selecting “Connect” in the *AP™ menu (or by clicking ﬂl}.

= |nitialize and start the PLC application using the “Init._." and “Run_.." commands in the "AP” menu.

= Open the PLC hardware configuration and the FIPIO configuration and check that the gateway connection point is

valid (colored white).

In the example shown here, the

connection point is signaling an error

(and is therefore in red). If this

happens, open the “debug” window by

double-clicking the basic module
[0 | FED c32 P |

In this window, click on the two red
“DIAG...” buttons.

The table below sets out the

procedure to be followed in the two

most likely instances:

I FIPID Configuration E =1al |
TS¥ 57353 VA1 Bus length: (] |l et || B Devices configured: 1
1
| Logical addiess | Communicatar B ase module E ztenzion mcdule |
-
@ FIFIO manager TS 67363
4
(2} o] FED ca2 P
o
| =]

Module diagnosis Channel diagnosis
Internal External Other Internal External Other .
faults faults faults faults faults faults Causes and corrective measures
Incorrect configuration !/ adjustment parameters
. . = S FF ify
Functional Application gw.':‘cf:T fo OFFLINE mode, modify the
— — — — gateway's paramefer values, save fthe
fault fault =
changes, and reload the application onfo
the FIPIO master PLC.
Gateway configured in FED C32
) Hardware . .
_ Functional . . . configuration —Update the internal gateway configuration
fault fault using the ABC-LUFF  Config Tool
configuration tool (see Section 7.5.1).

NOTE: Neither of these configuration errors will be signaled by the gateway (its LEDs will indicate normal
operation). It is therefore essential that you perform the foregoing checks.
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4. Software Implementation of the Gateway

4.2.12. Modifying the Gateway Parameters in ONLINE Mode

The modification of one or more configuration and / or adjustment parameters in mode will
momentarily bring the gateway to a halt (for complete reconfiguration of the Modbus scanner). This interrupts the
periodic Modbus communications, but for such a brief period of time that the Modbus slaves are unlikely to
detect it, even if they have very short communication timeouts.

4.2.13. Debugging and Using the Gateway Configuration

While in [ENLINE mode, open the gateway debug window by double-clicking the basic module
o) FED caz p |

This window displays the gateway diagnostics (see previous page), and the values of the gateway inputs or
outputs (selected using the scroll bar in the “Variables” pane).

The display mode for the selected value can be modified (in the “Base” pane) to make it easier to read if, for
example, it consists of two independent bytes or a register of 16 independent bits.

The values of the outputs can also be modified, so that you can check —in the absence of a PLC program that
updates the values periodically—that the periodic commands have been transmitted to the gateway, first of all,
and subsequently to the TeSys U motor starters.

i) A
i FED C32 P [FIPIOZ  MODULED] = P [=s [#FED €32 P [FIPIDZ2 MODULE 0] -of x|
I Debug b I b -
B T SRR e iRy Designation: EATENDED DEY CMPCT 32w P Wersion: 1.0 = )
’7 (QHNUN @ENN o @DIAG... L @umu...
IChanneIU 'l Tazk: IM.-'-\ST vl Channeld = a2 ol :
@ DIAG..
(@] e
. — Wariables Ba:
— Wariables Baze
Input=s ;I lDeci‘naI |M0Ulp'ﬂs ;IJ ’V I .d
o 1 Reference Label Symbol Yalue =
Reference Labl bol Yalue é. m‘ ‘Madile command_ 1 _AJ
el 220000 Madule_status_1 1643241 - 2 w0 2.200.0.1 “odule_command_: 0
lw0.2.240.001 Module_status_ 2 16441 W2 2002 “Nodule_command_: 1
224002 Module_status_3 16841 EWLZ 2003 “odule_command ¢ 4
W0 2.240.03 Module_status_4  16#4 HOEW0L2.200.0.4 “odule_command_f 1
=20, 2.200.0.4 Module_status_5 16441 W2 005 “odule_command ¢ 0
w0, 2.200.0.5 Module_status_§ |65 HOW0.2.200.08 *odule_command_i 0
0.2 24006 it S HAWL220.07 adule_command § 0
2lh0. 224007 Module_status 3 | 65 W02 0,08 Spare_out_002 0
HIWAD.2. 20,08 Spare_in 008 |0 HEWOZ20.09 Spare_out_003 |0
w02, 20008 Spare_in_103 SO0 2 200010 Spare_out_010 |0
02,200,010 Spare_in 010 |0 HEWOZ 20011 Spare_out_0i 0
w02 24001 Spare_in 01 |0 LWL WAL Spare_out U2 U
02240002 Spare_in 012 0 HOEWA0Z001 Spare_ouw 0112 |0
a2 2000103 Spare_in 013 0 HEWI0Z 2014 Spare_out_014 |0 Jhd|
w02 240014 Spare_in 014 [0 = HEWI.Z 2015 Spare_out_015 0 =
alw0.2.280.0.15 Spae i 015 |0 |

4.2.14. Developing a FIPIO Application

The FIPIO master PLC used in the example is a TSX 57353 v5.1, marketed by Schneider Electric. A sample
PLC application, developed under PL7 PRO, is presented in Appendix D: Sample Use under PL7 PRO. This
example uses the PLC, the gateway and the 8 TeSys U motor starters shown in the Software Implementation of
the Gateway.

1743315 03/2009 43



5. FIPIO Objects Available for Programming

This section presents all the language objects associated with standard profiles FED C32 and FED C32 P
(depending on the chosen configuration method—PL7 PRO or ABC-LUFP Config Tool) for FIPIO communication
with the LUFP1 gateway.

All the FIPIO objects described in the following sections (e.g. output word %QW\p.2.¢\0.0.7) obey the following
syntax:

p = processor position (0 or 1);

¢ = connection point number (gateway address).

The table below sets out all the FIPIO objects available for use with the gateway. They are then described in
detail in the rest of the section.

FIPIO Object Designation Format .6.-:[(:1&}55
%l\p.2.c\0.0.ERR Channel fault {if hit at 1) 1 hit IMPLICIT
%l\p 2.0 MOD.ERR Module fault (if bit at 1) 1 bit read
%alWip.2 ch0.0 = 0.0.25 Periodic input variables (control of Modbus slaves) 26 words
%elWip.2.c\0.0.26 Resanved (word = 0x0000) Tword  ppuoT
2lWip.2.c\0.0.27 List of active slaves (LAS) service 1 word ot
alWip.2 c\0.0.28 = \0.0.31 Indexed periodic variables (PEW) service: Response 4 words

%0W\p.2 c\0.0 = 10.0.25 Periodic output variables (command of Modbus slaves) 26 words
%QW\p.2.¢10.0.26 > 10.0.27 |Reserved (words not used by gateway) 2words  pnc"
%Wip. 2. c\0.028 = \0.0.31 | Indexed periodic variables (PEW) service: Command 4 words
YehMW\p.2.000.0 Explicit exchanges: Exchange in progress Tword | wPucT
MW \p.2.c00.0.1 Explicit exchanges: Report on last exchangs 1 word read
QMW 2.c\D.MOD 2 Module status (gateway diagnosis) Tword | =xpucT
YeMWip 200002 Channel status (gateway and communication diagnosis) 1 word read
WeMWp 20003 Reserved (word = 0x0000) 1 word ﬁ}j’ Pl :;;,F
%MWip.2.c10.0.4 »10.0.11 | Reserved (words = 0xFFFF) 8 words [0
YeMWp.2.000.012 = 0.019 | Reserved (words = 0x0000) & words %
YeMWp.2.c40.0.20 = 0.0.49 | Adjustment parameters for profile FED C32 P (2) 30 words  cup e
YekoW\p.2.c\0.0 > \0.0.29 Configuration parameters for profile FED C32 P (2) 30 words ol
%SW128 = WSW135 Faulty FIFIO connection point {if corresponding hit at 0) 8 words | System

(1) ImpLICIT exchanges are performed by the PLC without any additional programming; these are the periodic
FIPIO exchanges. EXpPLICIT exchanges call for the programming of communication functions like
READ PARAM, READ_STS, etc; these are aperiodic FIPIO exchanges for passing diagnostic variables,
downloading complete configurations, and so on.

(2) If the gateway is configured using ABC-LUFP Config Tool (see Chapter 6), the profile FED C32 must be
used. The configuration and adjustment parameters then become internal to the gateway and no longer
need to be transmitted by the FIPIO PLC, and the associated %MW and %KW objects cease to exist.
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5. FIPIO Objects Available for Programming

5.1. Periodic Command and Control Words

Unlike the other FIPIO objects for the LUFP1 gateway, the periodic command words (%QW\p.2.c\0.0 to
%QW\p.2.c\0.0.25) and periodic control words (%IW\p.2.c\0.0 to %IW\p.2.c\0.0.25) are fully configurable by the

user.

Their organizational structure is presented in three different ways, depending on how the gateway is used:

e Use of the standard configuration with 8 TeSys U motor starters;
e Configuration with PL7 PRO, using the standard profile FED C32 P;
e External configuration (with ABC-LUFP Config Tool), using the standard profile FED C32.

These objects are updated implicitly by the FIPIO master (by periodic FIPIO exchanges), at the start of the PLC
cycle for the control words, and at the end of the PLC cycle for the command words.

PLC Processor

26 penodic control words
%IWp.2.c\0.0 >10.0.25

LUFP1 Gateway

26 pernodic command words
%QWip.2.c10.0 =+ 0.0.25

IMPLICIT exchanges

Input memory
0x0000 & 0=0033

(pericdic

FIFIO variables)

Output memory
0x0200 < 0=0Z233

I Modbus network + Modbus slaves or TeSys U motor-starters

5.1.1. Standard Configuration with 8 TeSys U Motor Starters

The periodic command and control words described below correspond to the configuration described in

Chapter 4.

Inputs / Controls

Outputs /| Commands

FIPIO object

Description

FIPIO object

Description

elWip.2.c\0.0

Status of motor starter @

% 0W\p.2.¢\0.0

Command of motor starter @

YolWip 2.c\0.0.1

Status of motor starter @

S QWip.2.¢\0.0.1

Command of motor starter @

YolWip.2.c10.0.2

Status of motor starter @

% 0W\p.2.c\0.0.2

Command of motor starter @

%elWip.2.c10.0.3

Status of motor starter @

% 0W\p.2.c\0.0.3

Command of motor starter @

YolWip.2.c\D.0.4

Status of motor starter @

% QW\p.2.c\0.0.4

Command of motor starter @

%elWip.2.c10.0.5

Status of motor starter @

% 0W\p.2.c0.0.5

Command of motor starter @

YolWip.2.c\D.0.6

Status of motor starter @

% 0W\p.2.c\0.0.6

Command of motor starter &

YelWip.2.c\0.0.7

Status of motor starter @

e lW\p.2.c\0.0.7

Command of motor starter @

%elWip.2.c\0.0.8

%OW\p.2.¢\0.0.8

Mot used (18 words) Mot used (18 words)

%IWp.2.c0.0.25

%QWip.2.¢10.0.25

YelWip.2.c\0.0.26

Reserved {1 word)

% 0W\p.2.c10.0.26

Reserved (2 words)

% 0W\p.2.010.0.27
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5. FIPIO Objects Available for Programming

The input assigned to a motor starter gives the value of the status register for that motor starter (address 704 in
the motor starter memory). The gateway handles the periodic Modbus communications with the motor starter in
order to update the value of the FIPIO object that corresponds to the input.

The output value assigned to a motor starter is transmitted to that motor starter in order to update the value of its
command register (address 455 in the motor starter memory). The gateway handles the periodic Modbus
communications with the motor starter in order to transmit the value of the FIPIO object that corresponds to the
output.

Transmission is periodic, but writing a new value means that the gateway will transmit it as soon as possible.

NOTE: If you delete any motor starters from the configuration (see Section 4.2.6), you will need to adapt the two
tables above accordingly. If, for example, you delete 3 motor starters (it has to be the last 3, whichever Modbus
addresses are used), the statuses and commands for motor starters [, [ and [J will become the words “Not
used”.

5.1.2. Configuration under PL7 PRO with Profile FED C32 P

The actual contents of the periodic command and control words described below will depend entirely on the
values you entered for the gateway’s configuration and adjustment parameters. These parameters are described
in Chapter 1.

Periodic control words Periodic command words
FIPIO object Description FIPIO object Description
% IWi\p 2.c\0.0 Periodic control word n® 1 % OWp.2.c\0.0 Periodic command word n® 1
% IWi\p 2.c\0.0.1 Pericdic control word n® 2 % 0W\p 2.c\0.01 Periodic command word n* 2

%IWip 2.c\0.0.25 |Pericdic control word n®26 (1) %OWWp 200025  |Periodic command word n®26 (1)
%IW\p 2.c\0.026 |Reserved word %0Wp 20026 |Reserved word
%0W\p 20027 |Reserved word

(1) You can only configure a total of 26 periodic words. If you configure 20 periodic control words, for example, you
can then only configure a maximum of 6 periodic command words.

Periodic words (control and command) are organized in increasing order of the Modbus slaves (from n°1 to n°8).
Within this schema, the words assigned to each slave are, in turn, organized in increasing order.

Example: In the next example, the gateway is configured to control and command 4 Modbus slaves. This
example exploits the fact that the number of words is not necessarily the same for each slave.
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5. FIPIO Objects Available for Programming

FIPIO object Description (example) FIPIO object Description (example)

SelWip.2.c\0.0 Slave n*1: Control n*1 S CWip.2.c\0.0 Slave n*1: Command n®1

YelWip.2.c\0.0.1
YelWip.2.c\0.0.2
YelWip.2.c\0.0.3

Slave n*2: Command n*1
Slave n*2: Command n®2
Slave n"2: Command n®3

Slave n*1: Control n®2
Slave n*1: Control n®3
Slave n"2: Control n®1

TelWip.2.c\0.0.1
BeQWip.2.c\0.0.2
SoQWhp.2.c\0.0.3

YelWip.2.c\0.04
YelWip.2.c\0.0.5

Slave n"2: Control n®2
Slave n*3: Control n®1

SeQWip.2.c\0.0.4
TeQWip 2 .c\0.0.5

Slave n*3: Command n*1
Slave n*3: Command n*2

TelWip.2.c\0.0.5 Slave n*4: Control n®1 TeQWip.2.c\0.0.6 |Slave n*4: Command n*1

YelWip.2.c\0.0.7
YelWip.2.c\0.0.8

Slave n"4: Control n*2 HQWip.2.c\0.0.7

Not used (19 word
ceerinearieeaeeeee | Mot used (18 words) . ot used (19 words)
%lWip.2.c\0.0.25 % QWip.2.c\0.0.25

%elWip.2.c\0.0.26 |Reserved TeQWip 2. c\0.0.26 |Reserved

Reserved

TQWi\p.2.c\0.0.27

5.1.3. Configuration under ABC-LUFP Config Tool with Profile FED C32

The actual contents of the periodic command and control words described below will depend entirely on the
Modbus data / gateway memory associations you configured in ABC-LUFP Config Tool. These associations
involve the “Data” or “Preset Data” elements in the Modbus query and response frames. See Chapter 7, for the
various possibilities offered by this gateway configuration tool, especially in conjunction with profile FED C32.

Mapping of FIPIO PLC INPUTS to LUFP1 gateway memory

FIPIO object Memory FIPIO object Memory FIPIO object Memaory
WIWip.2.ci0.0 0z0000-020001 ZLlWip. 2.c00.0.8 0x0012-0=0013 SElp.2.c00.0.18 0x0024-0x0025
2l p 2.c\0.01 0x0002-0x0003 SelWp 2 eND.010 0x0014-0=0015 %EINWp.2.c\0.0.19 0=0026—0x0027

HIWip 2.e0.02

0x0004-0:20005

SalWip 220,11

O0x001e-0=0017

el 2.c00.0.20

0x0028-0x0025

FlWi\p 2.ci0.0.3

0x0008-0:0007

%alWip 2.eM0.0.12

Ox0018-0=00189

Selip.2.c00.0.21

T

0z0022-0x002B

WIWip 2oD.0s

0x0005-0:x000%

SalWip 2.c\0.0.13

0x0015-0=0018

el 2.c00.0.22

HlWip 2.c0.0.5

0x=x000R-0=x000B

SalWip.2.ch0.0.14

0x001C-0=001D

el 2.c00.0.23

0x00ZE-Ox002F

Wi 2008

0x000C-0:2000D

SalWip 2.eMD.0.15

0x001E-0=001F

el 2.c00.0.24

0x0030-0x0031

HWlWp 2.c0.0.7

0x000E-0x2000F

SalWip 2.eMD.0.16

0x0020-0=0021

el 2.c00.0.25

0x0032-02x0033

WIW\p 2.ci0.0.8

0x0010-0=0011

%alWip 2.c\0.0.17

O0x0022-0=0023

Mapping of FIPIO PLC ouTPUTS to LUFP1 gateway memory

FIPIO object

Memory

FIPIO object

Memory

FIPIO object

Memaory

W 2000

Ox0200-0:20201

QWp.2.c\.0.9

Ox0212-0=0213

W 2000018

0x0224-0x0225

FHOWp 220001

0x0202-0:20203

% Wip.2.c00.0.10

0x0214-0=0215

S 2.cM0.0.19

.

0z0226—-0x0227

W 200002

0x0Z204-0:20205

%eWip.2.a0.0.11

Ox021e-0=0217

S\ 2.eM0.0.20

0x0228-0x0225

W 2.000.0.3

0x0Z208-020207

QWp.2.000.0.12

Ox0218-0=02189

S 2.c80.0.21

o

0z0Z222-0x022B

W 20004

Ox0208-0x0203

QW\p.2.000.0.13

Ox0215-0=x021B

SEWp. 2.ch0.0.22

0x022C-0x0220

W 2.000.0.5

Ox020R-0x020B

TQWip.2.000.0.14

0x021C-0=021D

V. 2.0M0.0.23

0x0ZZE-0x022F

WO 20006

0x020C-0:2020D

%e0Wip.2.c00.0.15

0x021E-0=0Z21F

SeWhp. 2.chD.0.24

0x0230-0x0231

HWOWp 20007

0x0Z20E-0:2020F

%eWip.2.000.0.16

Ox0220-0=0221

S\ p 2,000 25

0x0232-0x0233

W 200008

0x0Z210-020211

2%eQWp.2.00.0.17

Ox0222-0=0223

NOTE: Unlike with profile FED C32 P, you are not restricted to a maximum total of 26 periodic words. You can
use all 26 input words and all 26 output words in the two tables above, organizing them in the gateway memory
as you see fit, within the limit of the addresses shown.

You are still limited to 26 Modbus commands, however, but you can read or write more than one word with each
of these commands.
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5. FIPIO Objects Available for Programming

5.2. List of Active Slaves (LAS) Service

This service consists of a single implicit input word (%IW\p.2.¢\0.0.27) in which each bit (X0 to X7) corresponds
to a Modbus slave. Each bit will have the value 1 if the corresponding Modbus slave is present and active on the
Modbus network.

PLC Processor LUFP1 Gateway
List of Active Slaves (LAS) IMPLICIT exchange Management of
%IW\p.2.c\0.0.27 {periodic FIPIC variable) Modbus communications
I Modbus network + Modbus slaves or TeSys U motor-starters
Standard configuration Configuration under PLY PRO Configuration under ABC-
Bit (6 TeSys U devices) (profile FED C32 P) LUFP Config Tool
(profile FED C32)
X0 TeSys U motor starter n®1 Modbus slave n®1 1st Modbus slave
X1 TeSys U motor starter n®2 Modbus slave n"2 2nd Modbus slave
w2 TeSys U motor starter n®3 Modbus slave n®3 3rd Modbus slave
X3 TeSys U motor starter n°4 Maodbus slave n°4 4th Medbus slave
x4 TeSys U motor starter n®5 Modbus slave n"5 5th Modbus slave
x5 TeSys U motor starter n°6 Modbus slave n"G 6th Modbus slave
pAG! TeSys U motor starter n®7 Modbus slave n*7 Tth Modbus slave
X7 TeSys U motor starter n°8 Modbus slave n"8 8th Modbus slave
X8-X15 Mot used (bits at 0)

In the event of no response, or an invalid response, from a Modbus slave (after the timeout and subsequent
retransmissions of the Modbus command) the corresponding bit switches to 0. It will return to 1 as soon as the
gateway receives a valid response from the slave.

If several periodic words (or several Modbus commands) are configured for the same Modbus slave, then it only
requires one of the words to generate valid communications for the corresponding LAS bit to be set to 1.

NOTE:
e You must configure at least one periodic command or control word per slave (profile FED C32 P) or at
least one Modbus command per slave (ABC-LUFP Config Tool and profile FED C32). If not, the slave
will be considered permanently absent (bit at 0).
e |f you want to communicate with a Modbus slave using the PKW service only, be aware that the LAS
and PKW services are totally disassociated: a PKW response from a Modbus slave will not set to 1 the
corresponding bit in word %IW\p.2.c\0.0.27.

Standard configuration (8 TeSys U devices): If you delete any motor starters from the configuration (see
Section 4.2.6), you will need to adapt the above table accordingly. If, for example, you delete 3 motor starters (it
has to be the last 3, whichever Modbus addresses are used), the bits corresponding to TeSys U motor starters
n°6, 7 and 8— namely bits X5-X7—uwill take on the value “Not used (bits at 0)”.
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Configuration under PL7 PRO (profile FED C32 P): The absence from the configuration of one or more
Modbus slaves entails the same modifications as for the standard configuration of 8 TeSys U devices.

Configuration under ABC-LUFP Config Tool (profile FED C32): The order of the slaves in the LAS word
corresponds to the declaration order for the various “Nodes” in the “Sub-Network” element, as they appear in
ABCLUFP Config Tool. As in the two previous cases, if fewer than 8 Modbus slaves are used, then one or more
slaves— starting with the 8th and working back towards the 1st—uwill be absent from the list.

5.3. Indexed Periodic Variables (PKW) Service

5.3.1. Introduction to the PKW Service

With this service, you can configure and adjust any Modbus slave: it offers read and write access to any
parameter of a slave via the periodic inputs and outputs of LUFP1 gateway. It can also be used for access to
certain reserved registers on the LUFP1 gateway.
The PKW service is aperiodic on the Modbus network (a command is transmitted whenever one of the %QW
outputs associated with the service changes) and periodic on the FIPIO network (implicit exchanges). You can
use the service to perform the following tasks:

e Retrieving or updating the parameters on some or all of the Modbus slaves;

¢ Reading the value of one or more data for which a low refresh rate is sufficient;

e Reading the value of a data item when an event is signaled by a periodic variable.

PLC Processor LUFP1 Gateway
Indexed periodic vanables (PEW) Management of
Command Modbus communications
':!."'.JQ"."I,'-'|_F|_2_|:"|_I:|_I:|_25 = 40.0.31 IMPLICIT exchanges "
Response FIPI‘B‘?T“’F”; B Pe—
%IWip.2.c10.0.28 = 10.0.31 VATARES) Aperiodic | A
Response
I Modbus network + Modbus slaves or TeSys U motor-starters

In the absence of any response from the queried Modbus slave using this service, the gateway retransmits the
samecommand 3 times in succession, waiting for 1 second between transmissions. If you wish, you can modify
the values of these two parameters (number of retransmissions and timeout) using ABC-LUFP Config Tool (see
Section 7.13.3).
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5.3.2. PKW Service: Command and Response

Indexed periodic variables (PKW) service: COMMAND

PLC output Bits Output name Description
%QW\p.2.c\0.0.28 | X0-X15 | PKE Pﬂmﬁgr Address of the datum to be read / written
Address of the gueried slave:
Device OWN=0... ... 15 Modbus slave
X8-¥X15 | DN Number DM =1 to 247 ..... Address of the queried Modbus slave
OM =254 ... LUFP1 gateway
OM =255 .._.......Broadcast to all Modbus slaves
Fead / write command code:
%QWip.2.c\0.0.29 RAN = 0x00 ........ Reset command and response
Read / RV 033 Read 3 consecufive 16-4it words
ea {=0x53 ... Read 2 consecutive 16-hi
X0-XT | RIW Write or one 32-hit Dword
R = 0xaT .. \Write a 16-bit word
R = 0xB8 ... Write 2 consecutive 16-hit words
orong 32-hit Dword
Yalue to be written (15t word):
RIW =067 = Value of the 16-hit word
%QWip.2.c10.0.30 | X0-X15 RIW=0x58 = Value of the 1st 16-bit word
Parameter ar of the MSEB word in the 32-hbit word
PWE Wert R = Oxes = Value not used
“alue to be written (2nd word):
0 RW =0x58 = Value of the 2nd 16-hit word
%QWip.2.c10.0.31 | X0-X15 or of the LS8 word in the 32-bit word
R = Qe = “alue not used

Indexed periodic variables (PKW) service: RESPONSE

PLC input Bits Input name Description
%lWip.2.c\0.0.28 x0-X15 | PKE F:?rameter Address of the datum read / written
ennung
Address of the slave responding to the command:
Device DM =0 ... 1st Modbus slave
Xg-X15 | DN Mumber DM =1 to 247 ... Address of the Queried Modbus slave
OM =254 ... LUFP1 gateway
Read / write command response code:
%IWip.2.c10.0.29 RANN = 0x00 ....._..Reset command and response
Read / RAN = 0x4E ... .Command runtime error
X0-X7 | RMIN Write / RAWN = 0x52 ... Read a 16-hit word: OK
Error RAIN = 0x53 ........Read 2 16-bit words: OK
RAVIN = 0xBT7 ... Write a 16-bit word: OK
RAVIN = D88 . Write 2 16-bit words: Ok
Yalue read (1st word):
RN = OxdE = Specific emor code (ses description)
o RN = Oxb2 = Value of the 16-bit word
%IWp.2.c10.0.30 | X0-X15 RIWIN=0x53 = Value of the 1st 16-bit word
PWE Parameter ar of the M5B wprd in th.e 32-hit word
Wert RN = Quws = “alue not used (Dx0000)
Yalue read (2nd word):
%IWILPZCHDD:]'I ¥0-X15 RAVIN = Ox53 = Value of the 2nd 16-hbit word

orof the LSB word in the 32-hit word

RN = Quwe = “alue not used (Dx0000)
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5.3.3. Using the Indexed Periodic Variables (PKW) Service

To perform a complete transaction, the FIPIO master must first update the whole of the command
(%QW\p.2.c\0.0.28 to %QW\p.2.c\0.0.31), and then wait until the values in the response (%IW\p.2.c\0.0.28 to
%IW\p.2.¢\0.0.31) match the command (by comparing the PKE, DN and R/W—or, in the case of the response,
R/W/N—values).

The gateway stores the response values for as long as the FIPIO master modifies none of the command values.
If any output word in the PKW command (even the PWE outputs) is modified, a new command is transmitted
over the Modbus network, except when R/W = 0x00.

NOTE:

e Stick strictly to the values given in the PKW service command table. Otherwise the gateway will send an
€rroneous response.

e Be careful not to write incorrect values in the outputs corresponding to the PKW service, as this would
generate an incoherent command: only limited checks are run on the data used by this service, and it is
therefore left to the FIPIO master PLC application to handle them.

e The PKE addresses corresponding to periodic command words (profile FED C32 P) or to registers
assigned by Modbus write commands (profile FED C32) must not be used in PKW service write
commands, as this could lead to a write conflict in the same registers.

e Such a command could however be envisaged if, for example, you wanted to run the same command on
all the Modbus slaves urgently and simultaneously (DN = 255). In this case, you will also need to write
the same value as the broadcast command PWE into the periodic command words that share the same
PKE address, in order to avoid generating conflicts between the values transmitted.

e As the write commands (R/W = 0x57 and 0x58) return no value, you will have to use the appropriate
read command (R/W = 0x52 or 0x53) if you want to check that the write operation has been performed
correctly.

Below are further details on the most important data in this service:
Device Number (DN):

DN=0 1st Modbus slave. This is TeSys U motor starter n°1, or Modbus slave n°1 when profile FED
C32 P is used. When profile FED C32 is used, it stands for the first node configured in the
“Sub-Network” element under ABC-LUFP Config Tool. In either case, the gateway will use the
true physical Modbus address every time to query the “1st slave”.

DN =11t0247 Physical address of the queried Modbus slave. The queried slave must be one of the Modbus
slaves configured under PL7 PRO (profile FED C32 P) or under ABC-LUFP Config Tool
(profile FED C32). By querying one or more of the slaves episodically via the PKW service, you
can avoid having to configure periodic words (under PL7 PRO) or Modbus commands (under
ABC-LUFP Config Tool).

DN =254 LUFP1 gateway. With this reserved address you can read the values of certain registers on the
gateway (see Section 5.3.5). All the registers on the gateway are in 8-bit format and their
values will be returned to bits 0-7 of word %IW\p.2.¢\0.0.30.

Some of these registers cannot be written using the PKW service; they are noted as being
“Read Only”, or “RO”, and only the 16-bit word read command (R/W = 0x52) can be used with
them. All the other gateway's internal registers can be read and written using the PKW service;
they are noted as being “Read/Write”, or “R/W”, and the 16-bit word read and write commands
(R/W = 0x52 or 0x57) can be used with them.
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DN = 255

Broadcast to all Modbus slaves. This DN value must only be used for write operations (R/W/N
= Ox4E in the event of a read operation). On the Modbus network, the command generated
uses the address 0: this means that all the Modbus slaves must accept the command,
although none of them will acknowledge it.

The drawback with the broadcast command is that the gateway has no way of checking
whether the Modbus slaves have received the command. Even if there are no slaves present
on the Modbus network, the gateway will still return a valid PKW response (R/W/N = OK).

NOTE: This feature can be particularly useful if you need to perform an urgent command on all
the slaves at the same time.

Incorrect address. Any value other than those indicated above will elicit an error code from the
gateway (R/W/N = Ox4E).

Read / Write (R/W):

Reset command and response. As long as R/W remains at 0x00, no command will be
generated on the Modbus network (even if one of the other PKW service outputs is modified)
and all the PKW service inputs will remain at 0x0000. Basically, you should use this value if
you want to deactivate the PKW service.

NOTE: As the PKW service only performs single read and write operations (the active
command is only executed once), you could use this specific value of R/W to repeatedly
overwrite the active R/W value. This would generate a series of identical commands
(interspersed with resets to zero), thereby enabling the gateway to emulate the principle of
permanent read and write operations.

.Read a 16-bit word. This is also the command to use for reading an 8-bit register from the

gateway (DN = 254).

Read 2 consecutive 16-bit words or a 32-bit Dword. This command is used mainly for reading
the values of two 16-bit registers located at two consecutive addresses on the same Modbus
slave. The value located at address PKE will be returned in the input %IW\p.2.c\0.0.30 (1st
word of PWE) and the value at address PKE+1 in the input %IW\p.2.c\0.0.31 (2nd word of
PWE).

NOTE: This command should be preferred to the 16-bit word read command (R/W = 0x52)
when using the PKW service to read a large number of consecutive registers on a Modbus
slave.

Write a 16-bit word. This command allows you to modify the value of the 16-bit register of
which the address is given by the PKE output. Only the 1st word of the PWE output is used
(%QW\p.2.c\0.0.30).

Write 2 consecutive 16-bit words or a 32-bit Dword. This command is used mainly for
modifying the value of two 16-bit registers located at two consecutive addresses on the same
Modbus slave. The value of output %QW\p.2.c\0.0.30 (1st word of PWE) is written into address
PKE and the value of output %QW\p.2.c\0.0.31 (2nd word of PWE) is written into address
PKE+1.

NOTE: This command should be preferred to the 16-bit word write command (R/W = 0x57)
when using the PKW service to update a large number of consecutive registers on a Modbus
slave.

R/W = 0x00 ......
R/W = 0x52 .....
R/W = 0x53 ......
R/W = 0x57 ......
R/W = 0x58 ......
52
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Read / Write / Error (R/W/N):

R/W/N = 0x4E = This specific value enables the gateway to signal a PKW command runtime error to the
FIPIO master. In this case, the gateway uses the LSB of the 1st PWE word in the response to
return an error code to the FIPIO master:

* 0x04 if no Modbus response, or an erroneous Modbus response, is received.
» 0x01 to 0x08 (including 0x04) if an exception response is received from the Modbus slave.
This value will correspond to the exception code (see Appendix E).

= Copies the value of the R/W command register (see above), thereby also acknowledging
the command.

R/W/N = Oxes

5.3.4. Sample Uses of PKW Service

The examples below illustrate commands addressed to Modbus slaves consisting mainly of the 8 TeSys U motor
starters described in Chapter 4.

e Sample reading of the value of a motor starter register (16-bit word)
The 1st fault register (address = 452) is read on TeSys U motor starter n°5 (address = 5). The result of
the read operation is 0x0002 (presence of a magnetic fault only). Only the 1st PWE word in the response
is used; the 2nd word is forced to 0x0000 by the gateway.

PKW Command PKW Response

Cutput Value Meaning Input Value Meaning
SOVAp.2.c0.0.28 | 0x01C4 | PKE = 452 %elWp 2 c0.0.258 0x01C4 | PKE = 452
CrE o ar M A I OM = 0x05 . momeen | DN =0x05
o ARD 2 1] 2 % Oxb55 .
WeWAp.2.c\0.0.25 Ox0552 RIW = 052 (read) elVWip 2.c\0.0.29 %0552 RAWIN = 0x52 (read OK)
SROVAR.2.c0.0.30 | 0x0000 | PWE = Oxesss %lWip 2 ci0.0.30 0x000Z2 | PWE = 0x0002 {used)
S0P, 2.c\0.0.31 Qx0000 Qiwens %D 2 cn0.0.31 0x0000 00000 (not used)

e Sample writing of the value of a motor starter register (16-bit word)

The 2nd command register (address = 705) is written to TeSys U motor starter n°7 (address = 7) with

the value 0x0006 (clear statistics + reset thermal memory).

The result of the write operation is a simple acknowledgement, as no value is returned in the PWE of the

response; instead of inserting a value, the gateway forces both words of the PWE to 0x0000.

PKW Command PKW Response

PKW Command

PKW Response

Cutput Value Meaning Input Value Meaning
SelW\p.2.c\0.0.28 OxD2C1 PKE =705 SelWip 2.ch0.0.28 0x02ZC1 PKE =705
nE A cmmen | DM =0x07 . e | DN =0x07
B CNARN T 1) = o \ \ 5 . —— - .
%eQWip.2.610.0.29 SRV Rw = 0x5T7 (write) %IWip.2.¢10.0.29 SEY RANIN = 0x57 (write OK)
LelWWip.2.c\0.0.30 Ox00o02 PWE = 0=x0002 SelWip 2.ch0.0.30 Ox0000 PWE = 0x0000 {not used)
STelWWip.2.c\0.0.31 Oxoo0a Jueens SelWip 2.cd.0.31 Jx00040 0x0000 (not used)

e Sample reading of the value of two consecutive motor starter registers (16-bit words)
The operating duration (addresses = 119 for the MSB and 120 for the LSB) is read on TeSys U motor
starter n°8 (address = 8).
The result of the read operation (value of the register at 119 and value of the register at 120) is 0x000D
and 0xC9C4 (total operating duration = 0x000DC9C4 = 903,620 seconds, or 251.0055 hours). Both of
the response PWE words are therefore used.
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PKW Command PKW Response
Output Value Meaning Input Value Meaning
SelWWp.2.c\0.0.28 0=x0077 PKE =115 Selvip 2000028 Ox0077 PKE =119
= 0x08 = 3
WOWAD. 200028 | 0x0853 EJ’::'N. :*’6‘553 (reada?) WIWp.2.e\0.029 | ox0353 Etr:‘u'.-'rficgﬁa (read32 OK)
SelWWp.2.000.0.30 Qx0000 FWE = Quxwess SalWip.2.000.0.30 Ox002D | PWE = 0x000D (used)
LelWWp. 2 .c\0.0.31 Q=0000 Jxesss SelVWip 2000031 OxCoC4 0xCaC4 (used)

e Sample writing of the value of two consecutive motor starter registers (16-bit words)
The timeout and threshold for the thermal reset (addresses = 607 and 608) are written to TeSys U motor
starter n°2 (address = 2) with the following values: 90 s (0x005A) and 60% (0x003C).
The result of the write operation is a simple acknowledgement, as no value is returned in the PWE of the
response; instead of inserting one or two values, the gateway forces both words of the PWE to 0x0000.

PEKW Command

PKW Response

Output Value Meaning Input Value Meaning
W%OW\p.2.0\0.0.28 | Ox025F | PKE =607 YalVWip 2 c\0.0.258 0x02ZEF |PKE =807
cnn o oamnoan | monece | DM =0x02 . e DN = 0x=02
S%W\p.2.0\0.0.29 | Ox0258 ) SalVvip 2 ci0.0.29 Ox0Z258 - - )
e SEVSST | R = 0458 (writa32) e e = RANIN = 0x58 (write32 OK)
W%OW\p.2.000.0.30 | Ox005E | PWE = 0x0054 Yelvip.2.c10.0.30 0x0000 | PWE = 0x0000 (not used)
SOW\p.2.0\0.0.31 | O=x003C 0x003C SalVip 2 c\0.0.31 0x0000 0x0000 (not used)

e Sample erroneous reading of the value of a motor starter register (16-bit word)
An attempt is made to read the status register value (address = 455 for a TeSys U motor starter) on a
slave whose physical address corresponds to none of the addresses configured for the gateway’s
Modbus slaves (address = 32 = 0x20).
The response is an error code (R/W/N = 0x4E) and is immediate: the gateway signals to the FIPIO
master that the queried slave does not exist (1st word of PWE = error code = 0x0002).

PKW Command

PKW Response

Cutput Value Meaning Input Value Meaning
LOWR.2.00028 | 0x01CT7 | PKE =455 %IWp 200028 | 0x01CT | PKE = 455
coinnn 3 ann g | respes | ON = 0620 . nennaw | DN =0x20
SeWWp.2.c\0.0.25 Ox2052 RIW = 0x52 (read) “BlWp 2.c\D.0.29 OxZ204E RIW/N = OX4E (ERROR)
SeWWp.2.c00.0.30 Ox0000 PWE = Qxesss SelWip 2.ch0.0.30 Ox0002 PWE = 0x0002 (zmor code)
TeWWp.2.c\0.0.31 O=x000a Jxesse SelWip 2.ch0.0.31 Ox0000 (0x0000 (not used)

e Sample erroneous writing of the value of a motor starter register (16-bit word)
An attempt is made to write the status register value (address = 455) to TeSys U motor starter n°2
(address = 2) with the value 0x0001, but the register is in read-only mode.
The response is an error code (R/W/N = 0x4E): the motor starter returns an exception response (1st
word of PWE = error code = Modbus exception code = 0x0002 = lllegal Data Address).

RAN = 0BT (write)

PEKW Command PKW Response

Output Value Meaning Input Value Meaning
GOW\p.2.c\0028 | 0x01CT | PKE =485 SelWip 2.c10.0.28 Ix01CT | PKE = 455
WOWp. 20028 | 0xo3sy | DN =0x03 wiWo2c0n29 | oxozer | DN =0x03

RN = Dx4E (ERROR)

%OWAp.2.c\0.0.30

0x0001 | PWE = 0x0001

%Wip.2.c\0.0.31

I:',-:_lul -

%lWip 2 c10.0.30

0x000Z | PWE = (x0002 (exception code)

SelWip 2.c00.0.31

Ox0000 (0000 {not wsed)
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e Sample writing of the value of a register (16-bit word) on all the motor starters (broadcast)
The command register (address = 704) is written to all the TeSys U motor starters (address = broadcast
= 255) with the value 0x2000 (Stop and Pause).

NOTE: This simultaneously switches off all the TeSys U motor starters, but you still need to insert the
value 0x2000 in the periodic output words sent to the motor starters, otherwise they will return to their
previous status at the next Modbus polling cycle.

The result of the write operation is a simple acknowledgement, as no value is returned in the PWE of the
response; instead of inserting a value, the gateway forces both words of the PWE to 0x0000.

PKW Command PKW Response
Output Value Meaning Input Value Meaning
TeWp.2.000.0.28 0xD2C0 PKE =704 %elWip 2. c\D.0.28 OxD2C0 PKE =704
, \ . . = e = 0x
WOWMP.2.000.028 | OxFEST Eﬁj,v, =GEESF? (write) %IWip 2.000.0.29 | O0xFF57 SE"-"."NJ;FE';E‘? (write OK)
%OWE. 2000030 | 0x2000 | PWE = 0x2000 %elWip 2 00,030 0x0000 | PWE = 0x0000 (not used)
TP 2.c00.0.31 Ox000a Jxesss %elWip 2.c\D0.31 Ox0000 0x0000 (not used)

e Sample reading of the value of a register (8-bit byte) on the LUFP1 gateway
The last error code from Modbus slave n°1 is read on the gateway (address = 300 and DN = OxFE).

If Modbus slave n°1 (TeSys U motor starter n°1 in the case of the standard configuration) has already
been disconnected from the Modbus network, the gateway will have assigned it the error code 0x04. In
this case, the result of the read operation is 0x++04. As the value of the register read is contained in the
LSB of the 1st word in the response PWE, the corresponding MSB is forced to 0x00 by the gateway;
likewise, the 2nd word is forced to 0x0000.

PKW Command PKW Response
Output Value Meaning Input Value Meaning
%OW\p.2.000.028 | 0x012C | PKE =300 %lWp 2 0025 | 0x01l2C [PKE =300
QW 2000029 | 0xFESZ Eul';‘j,v,‘:c; 55:2 iread) %lWip.2.c40.0.29 | 0xFESZ EN"_NJZF:IEYE\E (read OK)
TeQW\p.2.c\0.0.30 0=x00o0a PYWE = Qxesss SelVip 2.chD.0.30 Ox0004 PWE = 0x0004 (LSB used)
YOW\p.2.ci00.31 | 0x0000 Qxwees %lWip 2 40,051 0x0000 0x0000 (not used)

5.3.5. LUFP1 Gateway Internal Registers

The registers presented in this section are internal to the gateway and are all in 8-bit format. The PKW service
provides access to them (DN = 254), but only with the aid of a 16-bit word read command. The gateway inserts
the result of a read operation in bits 0-7 of the 1st word in the PWE (%QW\p.2.¢\0.0.30); the rest of the PWE is
forced to 0.

The “RO” access right means that the registers are in “read-only” mode, rather than “read / write” (“R/W”). But
even when a register is in “R/W”, the gateway can reject a write operation via the PKW service if the value of the
PWE in the write command is incorrect. This tends to happen with any value other than 0x0000 in the case of
registers 300 to 307 (error code reset).

1743315 03/2009 55



5. FIPIO Objects Available for Programming

LUFP1 Gateway Internal Registers: Summary

Addresses | Rights |Registers
Adjustment parameters (% MWi\p.2.c\0.0.20 to %MWip.2.c\0.0.49)
Oto 9 RO General Modbus configuration for the gateway

10t 21 R/W [ Cycle time settings for command and control words
2210 29 RO Physical addresses of Modbus slaves
30 to 59 RO |Registers not used (Dxss)

Configuration parameters (%KW\p.2.c\0.0 to %KW\p_2.c10.0.29)
B60to &7 RO Mumber of pericdic command and control words
66 to 119 R/MW | Addresses of each of the command and control words

Registers not used

12010299 | RO

| Mot used (values equal to 0x00)

Error codes relating to Modbus slaves n®1 to &

300t0307 | RW

| Error codes relating to Modbus slaves n”1 to 8 (last error)

The adjustment and configuration parameters will only be present when the gateway is configured using PL7

PRO, i.e. in accordance with the standard profile FED C32 P. You should therefore not use addresses 0 to 119 if

you configure the gateway with ABC-LUFP Config Tool (profile FED C32 cannot be configured under PL7 PRO).

These parameters are shown below with the sole purpose of listing their addresses and access rights to the
PKW service. For more details about them, see Appendix B. To make it easier to read, the table below is based
on the FIPIO objects that correspond to the gateway’s configuration and adjustment parameters:

LUFP1 Gateway Internal Registers: Details

FIPIO object - . Bits 0 to 7 (LSB) . . Bits 8 to 15 (MSB)
Add. | Rights |Name Add. | Rights |Name

HMWip 2 c\0.0.20 | 0 RO |Modbus speed - 1| RO [Modbus format
MW 2.000.0.21 | 2| RO |Modbus response fimeout . 3| RO |Mumber of refransmissions
FMWp.2.0\0.0.22 | 4 RO |Modbus reconnection ime . 5| RO [MNotused
MW 2.000.023 | 6 | RO |Behavicron loss of FIPIO . 7| RO |Behavior on loss of Modbus
eMWIp.2.c10.0.24 8| RO |Notused 9| RO |Naotused
%MW\p.2.c10.0.25 [T | 10 | RIW [Fast cycle: Commands 1 11| RAW_[Normal cycle: Commands
WMWp 20026 | | 12 | RW |Fast cycle: Controls 13 ] RAW |Narmal cycle: Controls
YBMWp 200027 | | 14 | RMW |Speed: Commands 1to & | 15| RMW |Speed: Commands 9to 16
JeMW\p.2.c\0.0.28 16 [ RAW |Speed. Commands 17 to 24 17 | RAW  |Speed. Commands 25 to 26
%MW\p.2.c\0.0.28 [ ] 18 | RIW [Speed: Coniols 1o 8 1 19 | R/W [Speed: Controls 9o 15
%MW\ 200030 | | 2 RMW  |Speed: Conirols 17 1o 24 L2 RMW  |Speed: Conirols 25 1o 26
FBMWp2c0.031 | | 22| RO |Address of Modbus slave n™1 .1 23| RO |Address of Modbus slave n°2
YeMWp.2.c\0.0.32 24 RO  |Address of Modbus slave n®3 25 | RO |Address of Modbus slave n°4
%MW\p.2.c0.0.33 [ | 26 | RO |Address of Modbus slave n®5 [ '] 27 | RO |Address of Modbus slave n°6
eMWp2.000.034 [ | 23 | RO |Address of Modbus slave n*7 | 29 [ RO [Address of Modbus slave n*8
%eMWIp.2.c0.0.35 30 | RO |Notused 31| RO |Notused
SeMWip2ci0.049 | | 58| RO |Notused ...l 58| RO |Notused

56
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: Bits 0 to 7 (LSB) Bits 8 to 15 (MSB)
FIPIO object Add. | Rights [Name Add. | Rights |[Name
YW \p.2.c\0.0 | &0 RO |Murnberof commands: slaves1-2 | | &1 RO [Murmiber of commands: slaves 34
YW \p.2.c\0.0.1 i RO |Mumier of commands: slaves 55 63 RO |Mumixer of commands: slaves 78
%KW\p.2.00.02 [ ] 64 | RO [Numberof contols: slaves 1-2 "1 85 | RO__|Number of conirols: slaves 34
WKW\p 2003 | | 66 RO |Mumizer of confrols: slaves 56 L 87 RO |Mumizer of confrols: slaves 7-8
: Bits 8 to 15 (MSB) Do Bits 0 to 7 (LSB)

%KWip.2.c0.04 [ ] 62 [ RAW [Comicon address n® 1 (MSB) [ | 62 [ RAW [Comicon address n® 1 (LSB)
YW p.2.0\0.0.5 70 | BMW |Comicon address n® 2 (MSE) 71| BMW |Comicon address n® 2 (LSB)
%KW\p.200.06 [ | 72 | RAW [Com/con addressn® 3(MSB) [ | 73 | RAW [Com/con address n° 3 (LSB)
YekWp.2.0\0.0.7 74 | BRMW  |Comdcon address n® 4 (MSE) 5 | RMW |Comicon address n® 4 (LSE)
%KW\p.2c0.08 [ ] 76 | RAW [Com/con addressn® 5(MSB) [ | 77 | RAW [Com/con address n° 5 (LSB)
%KW\p2.c0.08 | | 78 [ RAW [Comfcon addressn® 6 (MSB) | | 79 | RAW |Comfoon address n® 6 (LSE)
WKW\p.2.000.010 | | 80 | RMW |Comicon address n® 7 (MSE) .1 81| R |Comicon address n® 7 (LSB)
Yk p.2.c\0.0.11 42 | RMW |Comicon address n® 8 (MSE) 83 | BRAW |Comicon address n® 8 (LSB)
%KW\p.2.00.0.12 [ ] 24 | RAW [Comicon address n® 9 (MSB) [ ] 85 | RAW [Comicon address n® 9 (LSB)
BKW\p.2c\0.013 [ | 86 | RAW [Comfcon address n®™10(MSE) [ | &7 | RAW |Comfcon address n°10 (LSEB)
KW\p2.c00.014 | | 88 [ RMW [Comfcon address n®11 (MSE) | | 89 | RAV |Comfcon address n°11 (LSE)
%KW\p.2c'0.015 | | 90 [ RMW |Comfcon address n®12 (MSE) | | 91 | RAW [Comlcon address n®12 (LSB)
YekWp.2.000.0.18 292 | B"W |Comfcon address n13 (M3EB) 231 | RMW |Com/con address n°13 (LSB)
%KW\p.2.010.0.17 [ ] 94 | RAW [Comicon address n"14 (MSB) [ | 95 | RAW [Comicon address n*14 (LSB)
YekWp 2.c\0.0.18 96 | RAW [Comdcon address n®15 (MSE) a7 | RAW  |Comdcon address n®15 (LSE)
%KW\p.2.\0.0.19 [ ] 98 | RAW [Comicon address n"16 (MSB) [ | 99 | RAW [Comicon address n*16 (LSB)
AeKWp.2.210.0.20 100 | RAW |Comdcon address n*17 (MSE) 101 | BRAW  |Comdfcon address n*17 (LSB)
%KWip.2.c10.0.21 | | 102 | RAW |Com/con address n*18 (MSB) [ | 103 | RAN |Com/con address n°18 (LSB)
YekWp.2.010.0.22 104 | RAW |Comdcon address n*192 (MS3EB) 105 | RMW |Com/con address n*19 (LSB)
%KWip.2.c10.0.23 [ ] 106 | RAW_[Comicon address n°20 (MSB) [ ] 107 | RAW_[Comicon address n*20 (LSB)
YekWp.2.000.0.24 1028 | RAW  [Comfcon address n°21 (MSE) 109 | RMW |Com/fcon address n°21 (LSB)
%KWip.2.0\0.0.25 [ ] 110 | RV _[Comicon address n°22 (MSB) [ ] 111 | RAW_[Comicon address n"22 (LSB)
WBEKWp 200028 [ | 112 | RAW [Comfcon address n°23 (MSE) [ | 113 | RAW |Comfcon address n°23 (LSB)
KW\p.2.000.0.27 | | 114 [ RAW [Com/fcon address n"24 (MSB) | | 115 | RAW  |Comfcon address n°24 (LSE)
%KW\p2c\0.028 [ | 116 | RAW [Comfcon address n°25 (MSB) [ | 117 | RAW |Comifcon address n°25 (LSB)
BKW\p 2010029 | | 113 | RAW [Comfcon address n*26 (MSEB) 1118 | RAW  [Comicon address n°26 (LSE)

120 | RO |Mot used (0x00) 121 | RO |Mot used (0x00)

288 | RO [Motused (0x00) 289 | RO |Motused (0x00)

300 | RAW |Error code: slave n®1 301 | RAW  |Error code: slave n®2

302 | RAW  |Error code: slave n®3 303 | RAW  [Error code: slave n°d

304 | RAW |Error code: slave n*5 305 | RAW |Error code: slave n*8

306 | RAW |Error code: slave n®y 307 | RAW  |Error code: slave n°8

A CAUTION

RISK OF UNPROPER COMMUNICATION
Be careful while modifying the register values at addresses 68 to 119. The FIPIO master can alter the very
nature of the information exchanged between the gateway and the slaves.
Failure to follow this instruction can result in injury or equipment damage.

Slave error codes: Each of the registers at addresses 300 to 307 contains the code of the last error declared by
the gateway for the Modbus slave concerned. If the gateway receives an exception response from a Modbus
slave (see Modbus Protocol Exception responses in Appendix E) during periodic exchanges, it puts the
exception code in the corresponding register (300-307). The value of each of these registers remains the same
until either a new error is signaled for the slave concerned, or you reset it to zero using the PKW service (the
gateway only accepts write commands where PWE = 0x0000).
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The value of the “error code” is 0x04 if the corresponding slave is declared absent by the gateway (after the
Modbus periodic commands for the slave have been retransmitted with timeouts).

NOTE: The LAS service is updated at the same time as registers 300 to 307 when this type of event occurs (see
Section 5.2). You can therefore use the various bits in the periodic word of this service (%IW\p.2.c\0.0.27) to
trigger a read operation on the internal register assigned to the slave declared absent by the LAS service.

5.4. FIPIO Diagnostic Objects

We strongly recommend that you adhere to the following five rules while using the other FIPIO objects
associated with the LUFP1 gateway:
@ Check system words %SW128 to %SW 135
Each bit in this group of words signals the status of a device connected to the FIPIO bus (addresses 0 to
127). See Section 5.4.1 for a detailed description of these system words.

@ Check the implicit "channe! fault” kit (%l\p.2.c\0.0.ERR) that monitors the connection point
This bit, normally at 0, switches to 1 in the event of a fault or break in the FIPIO connection. If so, none of the
%o lWip.2.c\0.0. inputs will be valid.

@ Ifthere is a “channel fault” (see point @), do an explicit read on the “Channel status” {(%MW\p.2.¢10.0.2)
This information is updated by the explicit command READ STS £CH\p.2.c\0.0; . See Section542 for a
description of the “Channel status” bits.

@ Check the implicit "module fault” bit (%l\p.2.c\0.MOD.ERR) that monitors the gateway
As with the “Channel fault”, this bit is normally at 0 but switches to 1 in the event of a fault or break in the FIPIO
connection.

& i there is a “module fault” (see point @), do an explicit read on the “Module status” (%MW\p.2.c0.MOD.2)
This information is updated by the explicit command BEAD STS $CH\p.2.ch0.MOD: See Sectionb43 for a
descripfion of the “Module status” bits.

PLC Processor LUFP1 Gateway

Faults (bite refreshed st each exchange)

%l\p.2.c\0.0.ERR (channel 0)
Yal\p.2.c\0.MOD.ERR (module)

Statuses (read EXPLICTLY by the program)

Channel status ( %eMWip.2.cW0.0.2)

Status parameters
EEAD STS CH\p.2.c\0.MOD (diagnostics)

Module status ( %MWip.2.¢0.MOD.2 )

System words
%SW128 = %SW135

See also the PL7 PRO documentation or on-line help (Working with communications > FIPIO bus
communications > Programming a FIPIO communication > Managing FIPIO faults) to learn more about the
procedures for managing FIPIO faults.
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5.4.1. System Words %SW128 to %SW135

Each bit in this group of words signals the status of a device connected to the FIPIO bus (addresses 0 to 127).
These bits are normally at 1, but switch to 0 in the event of a fault on the connection point (faulty FIPIO
connection point). For a non-configured connection point, the corresponding bit is always at 1.

The table below maps the correspondences between these system word bits and the addresses on the FIPIO
bus:

KOO X1 | X2 [ X3 | X4 [ X5 | X6 | X7 | X8 | X9 [ X10 ) X11 | X12 | ¥13 | X14 | X15
% SW128: 0 1 2 3 4 5 ] 7 a g 10 11 12 13 14| 15
%o SW120: 16 17 [ 18 19 | 20 2 22| 23 24| 25| 28 27| 28| 29| 30| 3
S SW130: 32 33| 34 5| 36 ar | 38| 29 40 | 41 42 43 44| 45 6| 47
% SW131: 48 | 49| 50 | ®1 52| 53| 54| 55 56 | 57| 58 50 | 60| &1 62 | 63
SR SW132: 64 | 65 | 66 | &7 | 638 89 [ 70| ™ 720 73| 74 7R 6| 77| 7B T9
% SW133: &0 &1 82| B3| &4 85| 86 | & a8 | 89| 90 &1 2| 93 [ 94| 95
S SW134: 96 | 97| 98| 99 | 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107 [ 108 | 109 | 110 [ 111
GSW135s | 112 | 113 | 114 | 115 | 16 | 117 | 118 | 119 [ 120 [ 121 | 122 | 123 | 124 | 125 | 126 | 127

5.4.2. Channel Status (%MW\p.2.¢\0.0.2)

Each of the “channel status” bits corresponds to a fault generated either by the gateway or by the PLC. A fault is
present if the corresponding bit is at 1. The “channel status” is updated by the explicit command

RERD STS $CH\p.Z2.c\0.0; )

Bits Meaning
#0-X3 |Reserved (bits at 0)
Internal fault: The gateway is considered absent. It may be out of supply or

%4 absent from the FIPIO network. If it was configured using the standard profile
FED C32, it may be that an unauthorized memory address was used under

Channel status ABC-LUFP Config Tool {ses the wamnings in sections 7.10.3 and 7.10.4).
managed Hardware configuration fault: The standard FIPIO profile selected for configuring
by the gateway X5 the gateway under PLT PRO was not the right one. This fault is signaled when profile

FED C32 is used in place of profile FED C32 P, and vice versa.
X6 Communication fault with the PLC

X7 Application fault: The configuration and adjustment parameters defined for profile
FED C32 P, which corresponds to the gateway, contain incorrect values.,

Channel status
managed X8-xX15 | Reserved (bits at 0)
by the PLC

5.4.3. Module Status (%MW\p.2.c\0.MOD.2)

Each of the “module status” bits corresponds to a specific fault. A fault is present if the corresponding bit is at 1.
The “module status” is updated by the explicit command READ_STS SCHAp.Z2.ch0.HOD;

Bit Meaning Bit Meaning
Hardware configuration fault: The
X0 Reserved (bit atd) X5 standard FIPIO profile configurad under
PL7 PRO was the wrong one.
Functional fault: Fault signaled by the Gateway absent: Check for an
X1 gateway; reading “channel  status” X8 “internal fault” in the “channel status”
recommendad (see above). (see above).
X2-X4 |Reserved (bit at0) X7-X15 |Reserved (bits at 0)
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5.5. Status of Explicit Exchanges

The two implicit words %MW\p.2.¢\0.0 (exchange in progress) and %MW\p.2.c\0.0.1 (report) serve to control
explicit exchanges. You should use them if you need to program explicit exchanges in the FIPIO master PLC
application.

PLC Processor LUFP1 Gateway
Status para m.eters (diagnostics) IMPLICIT exchange Statl.,!s parar_net_ers
% r""llll"‘"'_l"l:'-E-C:"E'-G {management of explicit exchanges) (diagnostics)
SeMW\p.2.c\0.0.1
Exchange in progress (%MW\p.2.c\0.0) Report (Y%MW\p.2.c\0.0.1)
Bit Meaning Bit Meaning
Reading status (if bit at 1)
X0 Make sure this bit is at 0 before you perform a x0 Read status: QK (if bit at 0)
new explicit exchange
K Reserved (bit at 0) X1 Reserved (bit at 0)
*2 Sending adjustment parameters (if bit at 1) x2 ::;jé:ittrgj?;yps;?;:zter[?fr;f ?tvne 'Id and
j y _
#3-X14 [Reserved (bits at 0) X3-X14 |Reserved (bits at 0)
X15 | Sending configuration parameters (if bit at 1) X15 gﬁgg%ﬁg'tzg E?E;gte{:i Eﬁctil[?:tdﬂ '|

Before carrying out an exchange, check that the relevant bit (%MW\p.2.c\0.0:X+) is at 0 (exchange inactive).
The bit will switch to 1 for the duration of the exchange.

When the exchange is complete (the bit switches back to 0), you can check the bit at the other end
(%MW\p.2.¢\0.0.1:X=¢) to determine whether the exchange succeeded (bit at 0) or failed (bit at 1).

5.6. Parameters Specific to Profile FED C32 P

The gateway configuration and adjustment parameters are only stored in the FIPIO master PLC memory if the
gateway was configured (under PL7 PRO) to support configuration and adjustment using standard profile FED
C32P.

If the gateway is configured with standard profile FED C32, then these parameters do not exist.
Configuration and adjustment must then be carried out independently. In this case, ABC-LUFP Config Tool will
be required: see Chapter 7. The software implementation of the gateway under PL7 PRO, using profile FED
C32, is described in Chapter 6. From the viewpoint of PL7 PRO, it then becomes a “locally configured” gateway.

NOTE: Some of the configuration and adjustment parameters cannot be modified after the initial setup of the
gateway using the PLC. See the tables in section 5.3.5 and in Appendix B.
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5.6.1. Configuration Parameters (%KW\p.2.¢c\0.0 to %KW\p.2.¢\0.0.29)

The 30 configuration parameters of profile FED C32 P are transmitted to the gateway implicitly when it connects
up to the FIPIO network.

When you modify them in ONLINE | 1y0de under PL7 PRO and save the changes, communications in channel 0
are paused while the new settings are sent to the gateway.

PLC Processor LUFP1 Gateway
Configuration parameters IMPLICIT exchange Configuration parameters
SekW\p.2.c\0.0 > \0.0.29 {on connection) (active values)

These parameters are described in Appendix B.

5.6.2. Adjustment Parameters (%MW\p.2.¢\0.0.20 to %MW\p.2.¢c\0.0.49)

The 30 adjustment parameters of profile FED C32 P are transmitted to the gateway implicitly when it connects
up to the FIPIO network.

When you modify them in ONLINE | 1y0de under PL7 PRO and save the changes, a command is generated to
send the parameters to the gateway.

You can also use the following functions to perform explicit exchanges between the FIPIO PLC and the LUFP1
gateway:

* READ_PARAM %CH\p.2.c\0.0........... Read the adjustment parameters on the gateway.
* WRITE_PARAM %CH\p.2.c\0.0......... Write adjustment parameters to the gateway.
* SAVE_PARAM %CH\p.2.c\0.0........... Save the gateway adjustment parameters; the values replace the initial

adjustment parameters.
* RESTORE_PARAM %CH\p.2.c\0.0 .... Restore the initial adjustment parameters.

IMPLICIT exchange

PLC Processor | oncomnection ] LUFP1 Gateway
Active adjustment parameters WEITE BARAN Adjustment parameters
YaMWip.2.c\0.0.20 >\0.0.49 S (active values)
L _
| SAVE PARAM
Initial adjustment parameters ] FESTORE PARAM

NOTE: The values of the initial adjustment parameters are those defined using the PL7 PRO configuration editor
or, alternatively, the most recently saved values.

These parameters are described in Appendix B.
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This chapter marks the start of Part Il of the LUFP1 Gateway User’'s Manual. This part comprises Chapters 6
and 7 and focuses on the use of “ABC-LUFP Config Tool”. This configuration tool enables the gateway to be
configured and adjusted independently of PL7 PRO. The possibilities offered by the tool go well beyond the
limits imposed by the standard profile FED C32 P. The whole of Part |l therefore supplements Chapter 4, and
supersedes certain sections.

6.1. Introduction to Advanced Implementation of the Gateway

The Advanced Implementation of the Gateway gets around certain limits imposed by the Software
Implementation of the Gateway (Chapter 4). The main differences between the two implementation methods are
summarized in the table below:

Software Implementation of the Advanced Implementation of the
Gateway (Chapter 4) Gateway (Chapter 6)

FIPIO Profile Standard profile "FED C32 P” Standard profile "FED C32°
Modbus slaves Maximum of 8 Modbus slaves
Configuration method Configuration and adjustment under Ceonfiguration performed entirely in

PLY PRO ABC-LUFP Caonfig tool

These parameters are downloaded to | The download is performed by ABC-

the gateway by the PLC on FIPIO LUFP Config Tool and the configuration

connection and / or at the request of the | is stored in the gateway’s static memory
FIPIO master (by explicit exchange)

Periodicity of Modbus 1 fast cycle and 1 normal cycle for write | Each Modbus command has its own
exchanges commands cycle time (see below)
Ditto for read commands
Modbus command transfer | Commands: Periodic mode, with Pericdic or aperniodic communications:
modes immediate fransmission following any each Modbus command is configured
change in the command value individually
Controls: Periodic mode
Mumber of Modbus Maximum of 26 Modbus commands
commands (whether read or write commands)
Mumber of words Only 1 word can be read / written for The number of words read / written by
read [written per Modbus  |each command configured the same Modbus command is defined
command at the config stage, but the maximum

(N max) depends on the Modbus slave
Configuration of Modbus All Modbus commands are configured | Each Modbus command has its own

command degraded modes |in the same way configuration
FIPIO setup objects Adjustment.......%MWip.2.c\0.0.20 to These FIPIO objects do not exist, and
%MWip.2.c\0.0.49 the corresponding internal registers are
Configuration ... %KW\p.2.c\0.0 to therefore not accessible via the
Yok Wip.2.c\0.0.29 gateway's PKW service

The main advantage of ABC-LUFP Config Tool lies in the possibility of configuring the gateway’s “Modbus
scanner” more precisely than under PL7 PRO, in that each Modbus command has its own configuration.

However, using this implementation method for the LUFP1 gateway substantially modifies the operating principle
described and illustrated in Chapter 7. The differences are set out below:
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= The exchanges between the gateway (acting as Modbus master) and the Modbus slaves are configured
entirely using “ABC-LUFP Config Tool”. This configuration tool really goes into the details (exchange
timeouts, communication modes, frame content, etc.), which makes it somewhat harder to use. A

chapter of this guide has therefore been given over to the subject (Chapter 7).

By configuring Modbus command queries and responses with this tool, the user creates links between part of the
contents of the Modbus frames and the contents of the gateway’s physical memory (input memory for the

contents of the Modbus responses and output memory for the contents of the queries).

NOTE: Only use the address ranges indicated in this guide when creating these links.

= The periodic exchanges between the FIPIO master PLC and the LUFP1 gateway are limited to
transferring the contents of the gateway’s input memory to the %IW inputs on the PLC and transferring
the PLC’s %QW outputs to the gateway’s output memory.

The FIPIO network is totally separate from the Modbus network. The frames on a network are not directly
“translated” by the gateway to generate frames on the other network. Instead, the exchanges between the
contents of the gateway’s memory and the Modbus slaves make up a system independent of the one entrusted

with managing the exchanges between this gateway memory and the FIPIO master.

The figure that follows illustrates the independent management of each of the two networks:

— Managing Gateway «—— Modbus slave exchanges (FED C32) —

Modbus
Slaves

2

‘Ad.?

Ad. 8

ABC-LUFP
Config Tool

—>

Responses to
read and
write requests

Wirite requests

Modbus

Gateway

Modbus Input Data
(26 words max)

LAS service

PKW: Response

Modbus Qutput Data
(26 words max)

PKW: Command

PL7 PRO

IfO Messages

<

FIPIO

PLC

FIPIO Input Data
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6.2. Implementation under PL7 PRO

The implementation described below is based on the one in Chapter 4.2.4. We just present a summary of that
implementation here, along with the modifications entailed by using profile FED C32 instead of FED C32 P:

A configuration example can be found on the http:///www.schneider-electric.com website:
“LUFP1_FEDC32_Example.cfg”. The system architecture for this configuration is identical in all respects to the one
described in Chapter 4. The example is provided mainly to assist you in understanding the uses and possibilities
of ABC-LUFP Config Tool.

* Adding the LUFP1 Gateway under PL7 PRO............ccciiiii e Section 4.2.2
= Select basic module “FED C32” instead of basic module “FED C32 P”.

* Configuring and Adjusting the LUFP1 Gateway...........................ccccoiii Section 4.2.3
FED (C32

= Do not double-click on basic module Il |, as the gateway cannot be configured under
PL7 PRO.

= Ignore the description of how configuration and adjustment parameters are downloaded from the FIPIO
master PLC to the LUFP1 gateway. When ABC-LUFP Config Tool is used—and the configuration thus
downloaded from ABC-LUFP Config Tool (see next steps)—the parameters will be located on the gateway only.

From the viewpoint of PL7 PRO and the FIPIO master PLC, the gateway will have a “local configuration”.

» Configuration Parameter Values, Standard Configuration....................ccccoooii . Section 4.2.4
= Ignore this step for the time being; it describes elements which, under ABC-LUFP Config Tool, will come into
play later on.

Adjustment Parameter Values, Standard Configuration........................ccccc e Section 4.2.5
= Ignore this step for the time being; it describes elements which, under ABC-LUFP Config Tool, will come into
play later on.

* Deleting One or More TeSys U Motor Starters from the Configuration .................................... Section 4.2.6
= This operation—described in Section 7.8—is specific to ABC-LUFP Config Tool. You must therefore run
ABCLUFP Config Tool and load the example file provided in order to delete a motor starter.

» Configuring Gateway Inputs / OQULPULS ............ccooiiiiiiiiiiii e Section 4.2.7

= As with PL7 PRO, no operation need be performed if you use the example file provided (this section
describes the inputs / outputs corresponding to the configuration entered during the previous steps). If you want
to modify the configuration or create a new one, consult the relevant sections of Chapter 7. The explanations
that follow seek to describe the configuration illustrated in the example.

= The gateway inputs / outputs are configured entirely under ABC-LUFP Config Tool. The Modbus frames
configured for the various slaves (or “Nodes”) of the Modbus network (or “Sub-Network”) include “Data” or
“Preset Data” elements. Each element is a link between the contents of the Modbus frame it represents and a
precise location in the gateway memory. You can configure the size of the data exchanged, and the memory
location for the exchanges. This allows you to organize the gateway inputs and outputs as you see fit, within the
limit of the addresses that correspond to the inputs / outputs (see Section 5.1.3).

= The configuration example provided with the gateway, “LUFP1 FEDC32 Example.cfg’, is designed to
reproduce the standard configuration used in the gateway implementation with profile FED C32 P (8 TeSys U
motor starters). The configuration of the gateway inputs / outputs is therefore identical to the one described for
the standard configuration. Each “TeSys U n°*” node in the example comprises a read command from the TeSys
U status register (address = 455 = 0x01C7) and a write command from the TeSys U command register (address
= 704 = 0x2CO0). These commands are configured in exactly the same way, except for their “Data” elements. The
“Modbus frame content / gateway memory address” links for these elements, on which the equivalence with the
standard configuration is based, are configured as follows:
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Chonii_pllfte tree structure of the ABC-LUFP Config Tool element containing| Data length | Data location
the lin

Sub-MNetwork = TeSys U n®1 = Preset Multiple Registers = Query = Data 1x0002 0x0200
Sub-Network - TeSys U n®2 - Preset Multiple Registers = Query - Data 1x0002 0x0202
Sub-Network = TeSys U n®3 - Preset Multiple Registers = Query - Data 10002 0x0204
Sub-MNetwork = TeSys U n®4 - Preset Multiple Registers = Query - Data IJx0002 0x02086
Sub-Network = TeSys U n®5 = Preset Multiple Registers - Query = Data Ix0002 0x0203
Sub-Network = TeSys U n*6 - Preset Multiple Registers - Query = Data Ix0002 0x0Z0%L
Sub-Network = TeSys U n®7 = Preset Multiple Registers - Query = Data Ix0002 0x0Z0C
Sub-MNetwork = TeSys U n®8 = Preset Multiple Reqgisters = Query = Data 1x0002 0x0Z0E
Sub-Network = Te3ys U n®1 - Read Holding Registers -+ Response = Data Ix0002 0=0000
Sub-Network - TeSys U n®2 - Read Holding Registers -+ Response = Dala 1x0002 0x0002
Sub-Network - TeSys U n®3 - Read Holding Registers -+ Response = Dala 1x0002 0x0004
Sub-Network = TeSys U n*4 - Read Holding Registers = Response = Data Ix0002 0x000s
Sub-Network = TeSys U n°5 - Read Holding Registers = Response = Data Ix0002 0x0003
Sub-Network = TeSys U n°6 - Read Holding Registers =+ Response = Data Ix0002 0x000%
Sub-Network = TeSys U n®7 - Read Holding Registers =+ Response = Data 1x0002 0x000C
Sub-MNetwork = TeSys U n"8 = Read Holding Registers =+ Response = Data 1x0002 0x000E

NOTE: The “Byte swap” field must always have the value “No swapping” if you wish to avoid inverting the LSB
and MSB bytes of the data read or written using the Modbus commands.

* Description of Services Assigned to Gateway |/ O...............cccooiiiiii e, Section 4.2.8
= In the example provided, these services are identical to the ones in the standard configuration, for the
following reasons:
e The periodic communications (inputs / outputs) are configured so that the gateway input / output
configuration (see above) is identical to the one in the standard configuration.
e The aperiodic communications corresponding to the gateway’s PKW service must be active, whether the
gateway is configured according to profile FED C32 (in PL7 PRO) or profile FED C32 P (in ABC-LUFP
Config Tool).
e The list of active slaves (LAS) must also be active on the gateway.

» Validating and Saving the FIPIO Network Configuration...................cccccoiiiiiie, Section 4.2.9
= These operations have no equivalent under ABC-LUFP Config Tool, as ABC-LUFP Config Tool can configure
only one gateway at a time. The operations you can perform on a configuration are: Open and Save.

= Under PL7 PRO, by contrast, you must always validate FED C32 P profile configuration and setting.

» Assigning Symbols to the Gateway’s FIPIO Objects ................ccccooiiiiiiii e, Section 4.2.10

= The FIPIO objects remain the same, except for the 30 configuration parameters (%KW\p.2.c\0.0 to
%KW\p.2.c\0.0.29) and the 30 adjustment parameters (%MW\p.2.c\0.0.20 to %KW\p.2.c\0.0.49), which
disappear, as their function is now taken over by ABC-LUFP Config Tool.

» Checking the Operational Status of the Gateway....................ccccc e, Section 4.2.11

= If you want to use the example “LUFP1_FEDC32 Example.cfg’, run ABC-LUFP Config Tool, open the
configuration file (“Open...” command in the “File” menu), transfer it to the gateway (“Download configuration to
ABC-LUFP” command in the “File” menu) and close ABC-LUFP Config Tool.

= Once the configuration has been downloaded to the gateway, and the PL7 PRO application transferred to the

FIPIO master PLC, use PL7 PRO, in ONLINE mode, to check that the basic module
[0 | FED C32

|corresponding to the gateway is operational on the FIPIO network.
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= A “Hardware configuration fault” will occur if you downloaded an ABC-LUFP Config Tool configuration based
on FED C32 P rather than FED C32, which is not the case for the aforementioned exampile file.

* Modifying the Gateway Parameters in ONLINE Mode .............cccooiiiiiiiiiiiiii e, Section 4.2.12

= This operation is now performed under ABC-LUFP Config Tool instead of under PL7 PRO. Downloading a
new configuration to the gateway reinitializes the gateway, and in the process its FIPIO and Modbus
communications.

* Debugging and Using the Gateway Configuration ....................ccccoiiiinii e, Section 4.2.13

= The diagnostics, inputs and outputs of the gateway are accessible, in ONLINE mode, via the debug window
called up by double-clicking the basic module [0 | L] |corresponding to the LUFP1 gateway.

* Developing a FIPIO Application..............coooiiiiiiiie e Section 4.2.14

= The PLC application example in Appendix D: Sample Use under PL7 PRO is fully compatible with the
gateway when configured using profile FED C32. The only modification required is to change the gateway profile
type (double-click the FIPIO connection point and select profile FED C32 instead of FED C32 P).
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Each part of this chapter describes a separate step allowing users to personalize the gateway configuration
according to their own particular needs, but only when it is configured using standard profile FED C32 under
PL7 PRO. Each part introduces a basic operation, isolating it from the rest of the configuration and describing the
operations to be carried out using ABC-LUFP Config Tool and how they affect the gateway’s general behavior.

Some of the operations can also be performed when the gateway is configured using standard profile

FED C32 P. This possibility will be flagged by the symbol L_FED €32 P iy the corresponding description.

In each case, the first two steps are required, as they allow you to establish the dialogue between the gateway and
the PC software that enables you to configure it, i.e. ABC-LUFP Config Tool.

We strongly recommend that you read Chapter 4, and, above all, Chapter 6, as all the ABC-LUFP Config Tool
operations described here assume that we are using the standard configuration (with 8 TeSys U motor starters)
presented in the context of the two LUFP1 gateway implementation methods.

7.1. Connecting the Gateway to the Configuration PC
This step is required when setting up the gateway configuration application, ABC-LUFP Config Tool.
Connecting the gateway to one of the serial (COM) ports on a PC requires a straight PowerSuite cable and an

RS232/RS485 converter. These two items are the same as those allowing dialogue with drives and soft start/soft
stop units using the PowerSuite application and are both available from the catalogue (ref.: VW3 A8 106).

Be sure to use the “POWERSUITE” cable and the “RS232 / RS485 PC” converter. An “ATV28 before 09 / 2001”

cable and an “ATV 58” converter are also supplied with these items, but they should not be used with the LUFP1
gateway.

LUFP1 Gateway (seen from underneath)

Configuration

| |
— +

I
|
i
Female
SubD 9 :
i

I

Straight POWERSUITE cable

RS5232 /R5485
converter

o e

Once the gateway has been connected to a PC with the PowerSuite cable and the RS232/RS485 converter, you
can change its configuration using "ABC-LUFP Config Tool". This configuration tool also allows you to carry out a
few diagnostics on the gateway.

7.1.1. Pin-Outs
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— LUFP1 (Configuration) —

Female RJ45 Male RJ45
1] 1
2 2
3 3 8
RS-485 D(B) | 4 4 |D(B) /
RS-465 DAY & 5 | D{A) f
6 6
£10v | 7 7 (+10V
GND|B | g |0V
Straight POWERSUITE cable
RS485 / RS232 converter —PC (COM) ——
Male RJ45 Female RJ45 Female 9-pin SUB-D Male 9-pin SUB-D
1] 1 1] 1
2 2 Tx| 2 2 |R5-232 Rx
3 3 Rx| 3 3 |RS-232 Tx
D(B)| 4 4 |D(B) 4 4
D{AY[ & 5 | D{A) GMND | & L | GND
6 6 B 6
+H10V | 7 7+10Y 7 7
owv | 8 g |0V a 8
...... 5 3

NOTE: The inversion of the Rx and Tx signals between the gateway and the PC is shown on the 9-pin Sub-D
connectors, as beyond this junction, the RS-232 signals are replaced by the D(A) and D(B) polarizations of the RS-

485 signals.

7.1.2. RS-232 Link Protocol

There is no need to configure the PC’s COM port, as ABC-LUFP Config Tool uses a specific setup which replaces
the one for the port being used. This replacement is temporary and is cancelled as soon as ABC-LUFP Config Tool
stops using this serial port, i.e. when ABC-LUFP Config Tool is closed.
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7.2. Installing ABC-LUFP Config Tool

The minimum system requirements for ABC-LUFP Config Tool are as follows:

* Processor.......ccoeveiiiiiiei i Pentium 133 MHz

* Free hard disk space ..........c...c....... 10 MB

CRAM ... 8 MB

* Operating system.........c.ccecoeeernnne MS Windows 95 /98 / ME / NT /2000 / XP
* Browser.......oooevviiiiiiiiieee MS Internet Explorer 4.01 SP1

The ABC-LUFP Config Tool installation program can be found on the http:///www.schneider-electric.com website
(ref. VW3 A8 104).To install it, run “ABC-LUFP153.exe” and follow the on-screen instructions.

You can read about how to use ABC-LUFP Config Tool in a user manual entitted AnyBus Communicator — User
Manual which is also on the http:///www.schneider-electric.com website: “ABC_User_Manual.pdf’. We strongly
recommend that you read this manual when using ABC-LUFP Config Tool: the present guide will limit itself to the
ABCLUFP Config Tool features relevant to a LUFP1 gateway implementation.

7.3. Connecting to / Disconnecting from the Gateway
In the ABC-LUFP Config Tool, the connection to the gateway must be performed manually.

But first, you should check which serial port the (RN I s e
ABCLUFP Config Tool will use for this connection. In | gle Fieldbus | Todls Yiew Help

the “Tools” menu, the "Port” sub-menu will reveal |my = o . GG - o
which serial ports (COM1, COM2, etc.) are currently Upload configuration Frem ABC-LURR COM4
available. If several COM ports are available, select Download configuration to ABCLURE. (el ol l'ﬁﬂorial)
the port you intend to use for connecting to and i Start Logding

configuring the gateway. options. .. gorized |
. . Sub-Metwark Fieldbus Type FIF 1/0
An example is given here: Frafile FED C32

NOTE: If all the serial ports of your PC are already used by other applications, you must first close ABC-LUFP
Config Tool, then “free” a serial port by disconnecting, closing, or terminating an application that currently uses a
serial port.

Afterward, restart ABC-LUFP Config Tool because COM ports are only scanned during its start-up; the freed COM
port should now be useable by it.

To connect ABC-LUFP Config Tool to the gateway:
« right-click on the “ABC-LUFP” element and click on “Connect” in the popup menu that appears, or
* select the “ABC-LUFP” element and choose “Connect” in the “ABC-LUFP” menu, or

« click on the ﬂ button.

Once connected, you can disconnect ABC-LUFP Config Tool from the gateway by:
* right-clicking on the “ABC-LUFP” element and clicking on “Disconnect” in the popup menu that appears, or

« selecting the “ABC-LUFP” element and choosing “Disconnect” in the “ABC-LUFP” menu, or

<f
* clicking on the ﬂ button.

The rightmost part of the status bar of ABC-LUFP Config Tool displays its current connection mode:

Config Line @@  “On-line” mode (the left LED is green)

Config Line @@  “Off-line” mode (the right LED is red)

In “On-line” mode, ABC-LUFP Config Tool periodically polls the gateway in order to detect if the gateway has been
disconnected.
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When an unwanted disconnection does occur, ABCLUFP Config

Tool goes to “Off-line” mode (the red LED is displayed) and = _
automatically retries to connect to the gateway. The “Searching % Searching for ABC-LUFP
for ABC-LUFP” window is visible for the duration of this search.

If the search fails, ABC-LUFP Config Tool prompts you with “No Module was found, retry?”.
* Should you select the “Cancel” button, ABC-LUFP Config Tool remains in “Off-line” mode.
* Should you select the “Retry” button, ABC-LUFP Config Tool resumes the search for an ABC-LUFP gateway.

7.4. Importing the Gateway Configuration

Before you can make any changes to the gateway configuration, you will first need to import its current
configuration. If you already have this configuration on your hard disk, all you will need to do is open the file
corresponding to this configuration.

Check that the gateway has a valid configuration and that it is working properly, i.e. that LED B GATEWAY is
flashing green.

In ABC-LUFP Config Tool, choose “Upload configuration from

ABC-LUFP” from the “File” menu or click the él button in the
ABC-LUFP Config Tool toolbar. The “Upload” window opens,
containing a progress bar that tracks the advance of the L
gateway configuration uploading process. The window closes
once the upload is completed.

This step is particularly important if you want to read details about the current contents of the gateway configuration
rather than about a configuration in a “.cfg” file on a PC. You can then use this configuration as a template for any
changes you wish to make subsequently, thus avoiding having to create one from scratch and reducing the
potential risk of error.

NOTE:
e Save this configuration to your hard disk so that it is always available. This will allow you to reconfigure the
gateway “cleanly” should the configuration become invalid.

| FED c32 P |You can use the "Upload" command to check the configuration and settings that you made
under PL7 PRO. This is because the gateway creates an equivalent configuration that can be viewed using the
retrieve command.
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7.5. Transferring a Configuration to the Gateway

When using ABC-LUFP Config Tool, you can transfer the configuration you are editing to the gateway at any time.

Choose “Download configuration to ABC-LUFP” from the “File”

menu or click the @ button in the ABC-LUFP Config Tool toolbar. _% Checking Fieldbus type
ABC-LUFP Config Tool initializes a check test of the gateway type.

NOTE: During this very quick test, the PC should not carry out any
other operations, as this could lead to ABC-LUFP Config Tool
apparently freezing up and slowing down the PC’s general
operation for several minutes. After the test is complete, the PC will

return to full speed, and may be used normally. ]

Once this test has finished, a window called “Download” opens and
a progress bar shows the state of progress for the transfer of the
configuration to the gateway.

NOTE: Do not interrupt this operation; otherwise you will have to
start it again from the beginning.

Check that the transfer has been correctly carried out: LED @ GATEWAY should be flashing green.

If this LED is flashing red/green, save the configuration you were editing, open a file containing a valid configuration
(“LUFP1_FEDC32_Example.cfg”, for example), and transfer it to the gateway. This will restore it to a known initial
state. You can then continue with the configuration you were transferring, and make any corrections which may be
necessary.

7.5.1. Transferring the Internal Configuration (Profile FED C32 P)

| TG P |When using the standard profile FED C32 P to set up the gateway under PL7 PRO, never

use the command “Download configuration to ABC-LUFP” to transfer a configuration to the gateway.

The only exception to this rule involves the “Hardware configuration fault” (see Section 4.2.11).

) ) . Dievice: | Configiration |
In this case, you should perform the following actions: = -2 ) Alnhabeti =]
* Use the “New” command of the “File” menu; A e .__hg.hd IE““E:L
+ Set the following properties for the “ABC-LUFP” =S ki wﬂf“hm =
element: Fagal [:Ils..ahle-:l
o Control/Status Word ..........ccccceevrnene Disabled :"Em: Ir:hedﬂam EIBF,':; NE Eabs
oModule ReSet ........ccceovveeeeeeenn. Disabled H;ﬁa Ezu:har P s
o Protocol Mode ....................... FIPIO-MB Chalishcs [iaabled
Gateway Tranzmii Counter Locabion | Ox0002
0 Statistics .......ccccveeeiie Disabled
» Set the following properties for the “Fieldbus” element: Devic | _Configwation
0 Fieldbus TYPe .....veveeeeeeeceeeeeen. FIP I/O [ e Peldbus Slphatetic | Categerizsd
O PIOTIIE vvveoeeeeeeee e FED C32P I, S g
* Do not add any node nor Modbus command to the
“Sub-Network” element;
* Download this “blank” configuration into the gateway.

7.6. Monitoring the Contents of the Gateway’s Memory

One of the main commands that you will need to use when setting up the gateway is the command allowing you to
read the contents of the gateway’s memory and to display it in a window designed for this purpose. This will be
particularly useful when you are working on your PLC applications and configurations. However, it only shows data
from the “Data” and “Preset Data” fields configured in the “Query” and “Response” elements of a single Modbus
slave.

1743315 03/2009 71



7. Using ABC-LUFP Config Tool

As the gateway’s LAS and PKW services are not located in the memory zones reserved for exchanges with the
Modbus slaves, the input and output data of these services cannot be viewed in the same way. Only PL7 PRO and
the FIPIO master can access such data.

To monitor the contents of the | EECERCTAILD M= 3
gateway’s memory Start by File Mode Command Columns Wiew
selecting the node corresponding | | ¥ 2 | ¥ @ |
to the Modbus slave whose data | | FieadHoling Registers Query -~ _ |
. . Slave Address Function code Starting register address | Mumber of registers Checkzum
yOU WISh to VIeW’ and then Walue Walue Walue Erar check type Eraor check. start byte
choose “Monitor” from the menu | |wn 0x03 0A0000 0A0000 CRC 0A0000
With the same name as the Firad Hulding Fiegislers Respurse |
H Slave Address Function code Byte count Data Checksurn
previously selected node. A
monitoring window then appears.
In Area 16 bytes [512] Out Area 16 bytes [512) General Area 0 bytes [392)
oooo 2 C3 a|j0z00 0 1 || 0400 A
onoz 0207 0407
000E | ozoe _| 010z [
big big big
0023 =l 0533 =l 0433 =]

The sample window above displays the contents of the memory exchanged, under the standard configuration, with
TeSys U motor starter n°1.

In the upper pane you can choose a Modbus command, edit its contents, and send it to the Modbus network
(“Command” menu). The response will then be displayed in the same pane. See Section 2.10 in the ABC-LUFP
Config Tool user manual, entitted AnyBus Communicator — User Manual, for further information about how to
use this window. The manual can be found on the http:///www.schneider-electric.com website under
“ABC_User Manual.pdf””.

The lower pane allows you to view the contents of the gateway’s memory, but only the bytes used in the query and
response frames of the commands configured for the selected node.

In the window shown above, the data displayed correspond to the values at the memory locations designated by
the “Data” fields in the commands configured for the node “TeSys U n°1”, namely: “Read Holding Registers” and
“Preset Multiple Registers”.

NOTE: The data exchanged with the previously selected Modbus slave are displayed MSB-first, i.e. in the order
MSB /LSB (from left to right, in ascending order of memory address), provided that the “Byte Swap” option in the
“Data” or “Preset Data” element of the corresponding Modbus command was set to “No swapping” (see Section
7.12.2.4).

A brief description of the toolbar buttons in this window is given below:

! g Stop / Start communications with the selected node (see "Node” menu, below)

_@ Select / Send the Modbus command in the upper pane (see "Command” menu, below)
ﬁ q_, Stop ! Resume refreshing the data in the lower pane
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The menus of this window allow you to perform the following actions:

* “File” menu: - The “Exit” command closes the “Monitor” window, thus returning to ABC-LUFP Config Tool.

* “Node” menu: - The “Start Node” command restarts all the communications configured for the node
currently monitored. Since a node is active by default, this command is only useful if the
node has been explicitly stopped using the “Stop Node” command.

- The “Stop Node” command stops all the communications configured for the node currently
monitored. This means that all Commands configured for the node are inhibited.

Note: The Stop / Start Node commands can be particularly useful when used to isolate one
or more nodes in order to investigate Modbus communication problems.

* “Command” menu: - The “Select Command”’ command opens a “Select Command” window that enables you to
select a Modbus command (see chapter 7.11.2). Once selected, the Query and Response
frames of this command will be displayed in the upper part of the “Monitor” window. You can
then edit the value associated with each field of the Query frame before sending the
command using “Send Command” (see below).

- The “Send Command” command triggers the emission of the Query displayed in the upper
part of the “Monitor” window. As soon as a Modbus Response is received by the gateway,
ABC-LUFP Config Tool displays its contents in the upper part of the “Monitor” window.

* “Columns” menu: - The “Free” choice configures the three monitoring columns (“In Area”, “Out Area”,
and“General Area”) to automatically adjust their width on a 1-byte unit (1 byte, 2 bytes, 3
bytes, etc.) each time you modify the width of the “Monitor” window.

- The “8 Multiple” choice configures the three monitoring columns to automatically adjust
their width on an 8-byte unit (8 or 16 bytes) each time you modify the width of the “Monitor”
window.

* “View” menu: - The “Hex” choice configures the three monitoring columns to display all monitored values
and memory addresses in Hexadecimal.

- The “Decimal” choice configures the three monitoring columns to display all monitored
values and memory addresses in Decimal.

| FED €32 P | proceed with Importing the Gateway Configuration (Section 7.4) before Monitoring the
Contents of the Gateway’s Memory. This will ensure that the data displayed corresponds to the inputs and outputs
exchanged with the selected Modbus slave.

7.7. Creating a New Configuration
When you want to create a new configuration, you can either use an existing configuration as a starting-point—as
is the case with most of the operations described in Chapter 7—or you can use a blank configuration.

For a blank configuration, use the “New” command in the “File” menu:
+ Set the “Protocol Mode” property to “FIPIO-MB Gateway” in the “ABC-LUFP” element;
* Set the “Fieldbus Type” and “Profile” properties to “FIP 1/0” and “FED C32”, respectively, in the “Fieldbus” element.

| FED €32 P [The creation of new configurations is performed entirely under PL7 PRO. Only transfer a new
configuration to the gateway if it signals a “Hardware configuration fault” (see Section 7.5.1).

7.8. Deleting a Modbus Slave
This step allows you, for instance, to free up a location on the downstream Modbus network, known as the “Sub-
Network” in ABC-LUFP Config Tool, in order to replace one Modbus slave with another.

In fact the gateway’s standard configuration already allows it to communicate with eight TeSys U motor starters,
and the maximum number of Modbus slaves with which it is permitted to communicate is limited to eight.
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If the gateway is used to manage exchanges on a Modbus network with fewer than eight TeSys U motor starters, it
is preferable to delete the redundant TeSys U motor starters from the gateway configuration: the deterioration in
performance caused by the absence of one or more TeSys U motor-starters is such that it is preferable to carry out

this operation using ABC-LUFP Config Tool.

Procedure for deleting a Modbus slave

1) Select the node corresponding to the Modbus slave you wish to delete from the configuration. If this is the only
node remaining in the configuration, you will not be able to delete it, as the downstream Modbus network must

include at least one slave.

2) Right click on the icon or the name of this Modbus slave. A menu pops up underneath the mouse cursor.

or

In the ABC-LUFP Config Tool main menu, pull down the menu with the same name as the previously selected

node.

3) In this menu, click “Delete”. The following confirmation window then appears, asking you to either confirm that
you want to delete the selected node (“TeSys U n°2” in this example) or cancel the operation.

4) If you confirm that you want to delete the node, the menu
disappears, along with the previously selected node.
Otherwise, the node will still be there when the window
closes.

Keyboard shortcut: “Del” key.

ABC-LUFP Config Tool

Are wou sure you wank to Delete TeSys U n=27?
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7.9. Adding a Modbus Slave

This feature allows you to add a Modbus slave of a different type to the other Modbus slaves in the configuration.
On the other hand, if the slave is of the same type as one of the previously configured slaves, it is preferable to
copy the old slave rather than create a new one.

An additional import/export feature also allows you to individually save the complete configuration of a Modbus
slave, in order to have access to it in ABC-LUFP Config Tool, from any configuration and at any time.

These two features are only available provided that there are fewer than 8 Modbus slaves declared, which is not
the case in the standard configuration, as it comprises 8 TeSys U motor starters.

Adding a new type of Modbus slave
Use one of the two methods described below:

a) Select “Sub-Network”, then choose “Add Node” from the “Sub-Network” menu. A new node is added after all
the other configured nodes. By default, its name is “New Node”.

b) Select one of the nodes located under the “Sub-Network” element, then choose “Insert New Node” from the
menu with the same name as the selected node. A new node is added just before the selected node. By
default, its name is “New Node”.

All of the steps in configuring the new node are described in Section 7.11.

Copying a previously configured Modbus slave

Select the node corresponding to the slave whose configuration you want to copy, then choose “Copy” from the
menu with the same name as the selected node. Keyboard shortcut: “Ctrl C".

Then use one of the two methods described below:

a) Select “Sub-Network”, then choose “Paste” from the “Sub-Network” menu. A new node is added after all the
other configured nodes. Its name and its whole configuration are identical to that of the node you copied.
Keyboard shortcut: “Ctrl VV”.

b) Select one of the “Sub-Network” nodes, then choose “Insert” from the menu with the same name as the
selected node. A new node is added just before the one which is selected. Its name and its whole
configuration are identical to that of the node you copied.

As the new node and the original node are identical in every way, you will need to change (1) the name of the
node, (2) the address of the corresponding Modbus slave and (3) the location of the data exchanged between the
gateway memory and the Modbus slave. All these operations are described in Section 7.11 and Section 7.12.

A WARNING

DUPLICATE MODBUS ADDRESSES OR GATEWAY MEMORY RANGES

If you choose to add a Modbus slave by copying the configuration of an existing Modbus slave, you must
change the added device’'s Modbus address and the memory locations it uses to exchange data with the
gateway.

Duplicated Modbus addresses or gateway memory locations may result in communications errors, incorrect
information being written to a slave’s registers, or in writing the registers of an unintended device. Any of
these errors may result in unintended equipment operation.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

Importing/exporting a Modbus slave configuration

With ABC-LUFP Config Tool you can independently save and load a node configuration on the downstream “Sub-
Network”. This allows you, for example, to build up a library of Modbus slave templates, so that you can use them
in any configuration.

To save the configuration of a Modbus slave, select the node it corresponds to, then choose “Save Node” from the
menu with the same name as the selected node. A dialog box will then appear asking you to save the configuration
(export in XML format).
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To insert a node using the XML file containing a Modbus slave configuration as a template, use one of the two
methods described below:

a) Select “Sub-Network”, then choose “Load Node” from the “Sub-Network” menu. A dialog box asks you to
choose a file containing a Modbus slave configuration (import in XML format). A new node is added after all
the other configured nodes. Its name and its whole configuration are identical to those of the Modbus slave as
configured when last saved.

b) Select one of the “Sub-Network” nodes, then choose “Insert from File” from the menu with the same name as
the selected node. A new node is added just before the selected node. Its name and its whole configuration
are identical to those of the Modbus slave as configured when last saved.

You will then need to change (1) the name of the node, (2) the address of the corresponding Modbus slave and (3)
the location of the data exchanged between the gateway memory and the Modbus slave. All these operations are
described in Section 7.11 and Section 7.12.

A WARNING
DUPLICATE MODBUS ADDRESSES OR GATEWAY MEMORY RANGES

If you choose to add a Modbus slave by copying the configuration of an existing Modbus slave, you must
change the added device’'s Modbus address and the memory locations it uses to exchange data with the
gateway.

Duplicated Modbus addresses or gateway memory locations may result in communications errors, incorrect
information being written to a slave’s registers, or in writing the registers of an unintended device. Any of
these errors may result in unintended equipment operation.

Failure to follow this instruction can result in death, serious injury, or equipment damage.
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7.10. Modifying Periodic Data Exchanged with Modbus Slaves

This involves replacing, adding or deleting periodic data exchanged with one of the Modbus slaves. For each of
these operations, we shall take the standard configuration as described in Chapter 6) as the starting-point: any
changes previously made will have been cancelled at the start of each operation. Each operation is illustrated
below by a specific example.

Always remember to save the changes you have made, or to transfer the whole configuration to the gateway. This
will allow you to check that the configuration is valid, as the gateway automatically verifies the configuration when it
is downloaded.

7.10.1. Replacing a Periodic Input
E.g. TeSys U Motor starter n°3: we want to replace the “TeSys U Status Register” control (address 455 = 0x01C7)
with the “1st Fault Register” control (address 452 = 0x01C4).

The operation is a very simple one and consists merely of changing the value of the “Starting Register Address”
element in the “Query” of the “Read Holding Registers” command (Modbus command for reading values of multiple
registers).

Select this element, then change its value as shown at the top of the next page. You can enter the address of the
parameter in decimal format: ABC-LUFP Config Tool will automatically convert it to hexadecimal.

#=ec ABRC LUFP Config Tool C:.Schneider,ABC Config Tool \LUFM'1  Tutorial.cfg

Eile Starting register address  Tools  Wiew Help

LeEsds B iR X FFfo0RERT 76 |

ABC-LUFP - FIPIO-MB Gateway - LUFP1 (tutorial)

Dewvices: | [ Configuration: | | Configuration: |

ABC-LUFP
Elﬁﬂ Sub-Metwork

T TeSps U™
+ TeSys Un2
=TT TeSysUn°2
E| Z7 Read Holding Registers
 E-ED Queny
" Slave Address
" Function cods
I S tarting regizter address
" Hurnber of ragisters
{* Checksum

=] Responze

27 Preset Multiple Flegs
? TeSyz Un'4

-
B TeSysUn'G
-]

[

] TeSysUn'6
b ] TeSys Un'?
E]---? TeSys UnS

? Fieldbus Alphabetic I Categorizedl

Walue  0s01 V

Value

Definition of 2 Constant Word Walue. YWhen
transmitting the ‘word this Value will be sent.
Wwhen receiving a Word ABC will perform a
check aginst thiz Walue. If the received word
does not match it will be discarded.

| Starting register address

[ 06/02/2008 | 1802  ConfigLine @@ 7

Alphabetic | Categorized

Walus RN

| Configuration:

Alphabetic | Categarized

0x01C4

This operation in no way alters the contents of the gateway memory, as we do not need to change the values of the
“Data length” and “Data location” fields in the “Data” element of the “Response” to the aforementioned command;
so no additional operations are required in ABC-LUFP Config Tool.

However, the FIPIO master PLC application will have to take account of the change in the nature of the
corresponding input. In Input Data Memory, Appendix C, the description of the word located at address 0x0004
becomes “Value of the 1st fault register of motor starter [”. This word corresponds to PLC input word
%IW\p.2.¢\0.0.2 (see Section 4.2.7, Section 5.1.1, and Section 5.1.3).

1743315 03/2009 77



7. Using ABC-LUFP Config Tool

7.10.2. Replacing a Periodic Output

E.g. TeSys U Motor starter n°6: we want to replace the “Command Register” command (address 704 = 0x02CO0)
with the “2nd Command Register” command (address 705 = 0x02C1).

This operation consists in changing the value of the “Starting Register Address” element in the “Query” and the

value of “Starting Address” in the “Response” to the “Preset Multiple Registers” command (Modbus command for
writing values to multiple registers).

Select “Starting Register Address” in the “Query” and modify its value as shown at the top of the next page. You
can enter the address of the parameter in decimal format: ABC-LUFP Config Tool will automatically convert it to
hexadecimal. Do the same for the “Starting Address” element of the “Response”, because the gateway
checks the value of this field when it receives each Modbus response. If the value does not correspond to that of
the query, the gateway will ignore the response.

#8c ABC-LUFP Config Tool - C:'Schneider' ABC Config Tool,LUFP1 - Tutorial.cfg

File Starting register address Tools  Wiew Help

DedssBliERX: s o80T T0as|
ABC-LUFF - FIPIO-MB Gateway - LUFP1 (tutorial)

Devices:

? Fieldbus

o 2BCLUFP

Eln'ﬁ Sub-Metwork

? TeSps U n™

; T TeSps U n'2

T TeSps U n*3

T TeSps Un'4

T TeSpz Un'S

BT TeSps UG

[:I Fead Holding R egisters

E|[:| Preset Multiple Regs
== Query

Lo - Slave Address

<" Function code

S S tarting register address:

- No. of Registers

| | Configuration: |
Alphabetic | Eategorizedl
Walue 0x02C0

~—

| Configuration:

Alphabetic | Categarized
L E 705

| Configuration:
Alphabetic | Categorized

- _{" Byte Count
- Data

; <" Checksum
-1 Response
B-T] TeSpsUn'7

Value

Diefinition of a Constant ‘word Yalue. ‘When
tranzmitting the *ord this Value will be sent.
‘wihen receiving a Ward ABC will perfarm a
check aginst this Yalue. I the received Waord
dues riol imabch il will Le discanded.

Yalue QIEN

BT TeSpsUn'8

| Starting register address |

07/02/2006 | 0358  ConfigLine @@ 2

This operation in no way alters the contents of the gateway memory, as we do not need to change the values of the

“‘Data length” and “Data location” fields in the “Data” element of the “Query”. No additional operations are required
in ABC-LUFP Config Tool.

However, the FIPIO master PLC application will have to take account of the change in the nature of the
corresponding output. In Output Data Memory, Appendix C, the description of the word located at address 0x020A
becomes “Value of the 2nd command register of motor starter [J”. This word corresponds to the PLC output word
%QW\p.2.¢\0.0.5 (see Section 4.2.7, Section 5.1.1, and Section 5.1.3).

7.10.3. Increasing the Number of Periodic Inputs

E.g. TeSys U motor starter n°2”: we want to extend the controls on this motor starter, starting with the currently
controlled register—“TeSys U Status Register” (address 455 = 0x01C7)—and expanding as far as the “Reserved:
2 Warning Register” (address 462 = 0x01CE). This will bring the number of registers controlled from 1 up to 8.

The necessary operations are described below:
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1) Change the number of registers controlled: This step consists in modifying the value of the element “Number
of Registers” in the “Query” of the “Read Holding Registers” command (Modbus command for reading the
values of multiple registers). Select this element, then change its value as shown at the top of the next page.
ABC-LUFP Config Tool will automatically convert any value entered in decimal to hexadecimal.

asc ABC-LUFP Config Tool - C:YSchneider, ABC Config Tool',LUFP1 - Tutorial.cfg
File Mumber of registers  Tools  Wiew Help

NI ST T 1= X -1 =1

ABC-LUFP - FIPIO-MB Gateway - LUFP1 (tutorial)

[ Canfiguration: |

Devices: | [ Canfiguration: |
E‘E‘ Sub-Network :I Alphabetic | Categorizedl
B[] TeSysUnM

Walue  0=0001

» Alphabetic | Categorized

N

Definition of a Constant Word Yalue. When

tranzmitting the ‘ward thiz Value will be sent.

When receiving a ‘Word ABC will perform a

check aginzt thiz Value. If the received ‘Word
LI does not match it wil be discarded.

07/02/2006 | 10:05  Configline @@ 2

< Slave Address
-~ Function code
_f Starting register address

| erg

" Lhecksum

| Number of registers [

| Configuration: |

Alphabetic | Categorized
REPCR 0x0008 |

2) Change the number of data bytes in the Modbus response: The number of bytes read from the memory of
TeSys U motor starter n°2 increases from 2 to 16, as the number of registers controlled has increased from 1
to 8. Select the “Byte count” element in the “Response” and change its value as shown below. ABC-LUFP
Config Tool will automatically convert any value entered in decimal to hexadecimal.

a8 ABC-LUFP Config Tool - C:\Schneider, ABC Config Tool%LUFP1 - Tutorial.cfg

File Bytecount Tools Wiew Help

I A -1 X AT 1=

ABC-LUFP - FIPIO-MB Gateway - LUFP1 (tutorial)

Devices: | [ Canfiguration: |
E‘E SubrHetwork =] Alphabetic | Eategorizedl
] TeSwzlUn™
T TeSys U n'2 WValue 002
B+ Fiead Helding Fregisters \ /
|Z| Query
=-E Response Value

- Slave Address
- " Function code

Drafinition of a Caonstant Bpte Walua, When
trangmitting the Byte this Value will be sent.
‘When receiving a Byte ABC will perform a check

SR C vt count s ! :

- f Data aginst this Yalue. If the received Bute daes nat
7 Check match it will be discarded.
1 Checksum vI

| Bt count [ 07/02/2006 | 10:03  CorfigLine @@ 4

[ Canfiguration: |

» Alphabetic | Categorized
Walue RIS I

| Configuration: |
Alphabetic | Categorized

Walue [N I

3) Change the location of the Modbus data received in the gateway memory: As the number of bytes read
(see previous step) has increased from 2 to 16, the Modbus data received must be placed at a different

location in the gateway memory.

If you are unsure how much of the gateway’s memory is currently in use, select “Sub-Network” and choose
“Monitor” from the “Sub-Network” menu. The following window appears, allowing you to see how much of the

gateway’s memory is occupied.
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#ec Sub-network Monitor [_ O] x|
File Columns

Tabys U n*l _| Tebys U n'2 _| Tebys U n'3 _| Tabys U n*d _| Tebys U n'E _| TeSyz U n'E _| Tebys U n'? _| TeSysz U n'8 _|
Select Al DeselectAll || Select All Deselect Al | Select Al Dezelect All || Select Al Deselect All | | Select Al Deselect All || Select Al Deselect All | | Select All Deselect Al | Select Al Deselect All
Fead Holding Feg... Read Holding Reg... Fiead Holding Reg... Read Holding Reg... Fead Holding Req... Fiead Holding Reg... Read Holding Reg... Read Holding Fieq..
Frezet Multiple Fegs Frezet Multiple Regs Frezet Multiple Regs Frezet Multiple Fegs Frezet Multiple Regs Freset Multiale Regs Frezet Multiple Regs Frezet Multiple Fegs
In Area 16 butes (512) & || Out Area 16 bytes (512] | [ General Area 0 butes (392]

0000 0z200 AINNEEE N 0407 N
001D 021D 0413 ]
ggg% TeSpsz U n*l _| TeSps U n®2 _| TeSpz U n"3 gggf

0074 Select All Deselect All || Sel Select &l Dresg 0462

e [ Fread Holding Fieq.. g ™ Fread Holdin e

gg%g Prezet Multiple Fegs Prezet Multiple Fegs Prezet bulti g 3%:3)

0105 04F3

0122 050=

013F 0523

015C 0541

0179 In Area 16 bytes (512) | 055>

0196 ] 05734

01E3 a0iD 0595

01po 0034 05B1

D1ED i DECS =

| Responze W Queny W Caliision | Trigger or Statuskutes | Reserved

To see which memory locations are occupied by data from the command we are interested in, simply uncheck the
box corresponding to the “Read Holding Registers” command in the “TeSys U n°2” node, as shown above. This
reveals that the Modbus data received in response to this command occupy 2 bytes, starting at 0x0002.

NOTE: Only memory locations 0x0000 to 0x0033 can be used (max.size of input data = 52 bytes).

Using any other address in the gateway’s input data memory area (0x0034 to 0x01FF) will throw the gateway into

non-operational mode, signaled by the sudden red-green flashing of LED @ GaTeway. LEDs @, @, & and ©
will also flash, at a frequency of 2 Hz.

You can ignore the size indications on the graphics in this window (“In Area 16 bytes” and “Out Area 16 bytes”), as
the gateway has a fixed size for inputs and outputs alike.

If you want to memories the 16 bytes of Modbus data which will be received by the gateway for this command,
oncethe changes have been made, you will have to either shift all the other input data by 14 bytes—a painstaking
operation—or else change the memory location of the block of data received. In the example described here, we
will be using the second solution, although the first solution is actually preferable, in principle, as it avoids leaving
any “holes” in the gateway’s memory. This has no impact on the FIPIO exchanges; however, as the size of
transfers over the gateway is set at 32 input words and 32 output words by the use of the standard profile FED C32

(P).

We will be placing the 16 bytes of data starting at address 0x0010 (16 in decimal), i.e. directly after the input data
from the standard configuration. The 2 bytes at 0x0002 and 0x0003 become “free memory locations”.

Close the “Sub-network Monitor” window, then, once you are back in the main ABC-LUFP Config Tool window,
select the “Data length” and “Data location” fields respectively in the “Data” element of the “Response” and change
their values as shown at the top of the next page. ABC-LUFP Config Tool will automatically convert any value
entered in decimal to hexadecimal.

asc ABC-LUFP Config Tool - C:\Schneider, ABC Config Tool'LUFP1 - Tutorial.cfg
File Data Tools Yiew Help

| Configuration: | | Configuration: |

&lphabetic | Categorized

Alphabeti i
Ceasam i onxe 7/ B80S PT TEmeE| oo |

Mo swapping
ABC-LUFP - FIPIO-MB Gateway - LUFP1 (tutorial)

Byte swap
16
Data location  0x0002

Mo swapping

Byte swap
[ats length | Ox0010
. S 18
Devices: | [ Configuratian: |
= E‘: Sub-Network ;I Alphabetic: | Categorizedl
B[] Talpz Un™ =
T TeSysU 2 Bite swap Mo swapping d
- Z] Read Holding Registers Data Iength (0002
E Query [Drata location  0x0002

E||ZI Response
o Slave Address
- Function code

| Configuration:
Alphabetic | Categorized

| [ Configuration: |

Byte swap i
&lphabetic | Categorized

The byte swapping method to uge on the data. This iz used

to change the data order of "High Eyte/Low Byte", "Swap 2 ot m n | m m =
' Bute count byt=z" will change from Bytel-Byte2-Byte3-Byted to G Sap 0 SwWapping Y18 Swap 0 SWapping
e Byt=2-Bytel -Byted-Byte3. "Swap 4 bytes" will change fram 00010 Data length  0=0010
- 3 Checksum LI Byt=1-Byte2-Byte3-Byted to Byted-Byte3-Byte2-Butel. Data location  0=0002 0=0010
|Data [ [7/02/2006 | 10:42  CorfigLine @@ 2
80
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To check that these changes have been integrated into the configuration, choose the “Monitor” command again in
the “Sub-Network” menu:

a8c Sub-network Monitor [_ (O] x|
File  Columns

TeSys U nl —|[TeSus U2 —|[TeSys Un'3 —|[TeSys U4 —|[TeSps U5 —| [ TeSys Un'E —|[TeSys Un'F —|[TeSys Un's =
Select Al Deszelect All || Select All Deselect Al | Select Al Deselect All || Select All Deselect Al || Select All Deselect All | Select Al Deselect All || Select All Deselect All || Select Al Deselect All
Read Holding Riegi.. Read Holding Regi.. Read Holding Regi.. Fead Holding Regi.. Read Holding Regi.. Read Holding Regi.. Read Holding Regi.. Read Holding Regi..
Preset Multiple Flegs Preset Multiple Flegs Preset Multiple Flegs Prezet Multiple Fegs Preset Multiple Flegs Preset Multiple Fleas Preset Multiple Flegs Preset Multiple Flegs
In Area 32 bytes (512) || Out Area 16 bytes (512] || General Area 0 bytes 376)

0ooo ey [ [ 1] ][] []] 0400 o
0olD 0210 041E _I
ggg% TeSys U nl _| TesSys Un*2 _| TeSys Un'3 gigg

0074 Select All Desslect Al | | Sel Select &l Des 046C

HE [ Rresd Holding Regi.. | ] g [ Resd Hold e

00CE Prezet Multiple Regs Preset Multiple Regs Prezat bulig 04BD

O0ES 04pg

ning N4F3

ni1zz 050E

013F 0529

015C 0544

0179 In Area 32 bytes [512) O055F

0196 o000 0574

01B3 T 0595

01pn 0034 05ED

01ED —=r 05CE =l

| Response W Cuey W Colision | Trigger or Statuzhytes | Rezerved

4) Download this configuration to the gateway: See Section 7.5. Check that the configuration is valid (LED []
GATEWAY flashing green).

5) Save the configuration to your PC’s hard disk.

6) Use the FIPIO master PLC inputs: It only remains to assign symbols and use the inputs corresponding to the
new Modbus data read on motor starter n°2.

This gives us the mapping shown on the next page, derived from the one used for the standard gateway

configuration. Changes in relation to the standard configuration are flagged by a grey background (except for the
reserved word %IW\p.2.c\0.0.26).
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Service

PLC input

Description

Bit15............... Bit8

Periodic communications

Control of
TeSys U motor starters

YlWip.2.c\0.0
YlWip.2.¢10.0.1

Value of status register for motor starter @
Free memaory location

%lWip.2.¢10.0.2

Yalue of status register for motor starter @

ZlWip.2.c\0.0.3

Yalue of status register for motor starter @

%lWip.2.c\0.0.4

Value of status register for motor starter @

ZlWip.2.¢\0.0.5

Yalue of status register for motor starter ®

%lWip.2.c10.0.6

Value of status register for motor starter @

ZlWip.2.c\0.0.7

“alue of status register for motor starter @

Periodic communications
Control of
TeSys U motor starter @

%lW\p.2.c\0.0.8

Value of “TeSys U Status Register”

“lW\p.2.c\0.0.9

Yalue of "“Complementary Status Register”

ZlWip.2.c\0.0.10

Value of "K7 Status Register”

%lWip.2.c\0.0.11

Value of “K7 Status Register 2 (free format)”

ZlWip.2.c\0.0.12

Yalue of "K7 Status Register 3 (free format)”

ZlWip.2.c\0.0.13

Value of “Warning Number”

%lWip.2.c\0.0.14

Value of “Warning Register”

lWip.2.c\0.0.15

Yalue of "Reserved: Znd Waming Register”

Periodic communications

Free locations

%IW\p.2.c\0.0.16
I L

%lW\p.2.c\0.0.25

Mot used
(10 words)

%lW\p.2.c\0.0.26

Reserved (1 word)

List of active slaves
(LAS) service

%lWip.2.c\0.0.27

List of active Modbus slaves

Aperiodic communications

Indexed pericdic variables
(PEW) service — RESPONSE

“lW\p.2.c\0.0.28

PKE — Address of the datum written / read

%lWip.2.c\0.0.29

DM — Address of the RIWIN — Read /
responding slave Write OK [/ Error

%lW\p.2.c\0.0.30

PWE — Value written / read (1st word)

SlWip.2.c\0.0.31

PWE — Value written / read (2nd word)

7.10.4. Increasing the Number of Periodic Outputs

Bit7.............Bitl

E.g. TeSys U motor starter n°4: we want to extend the commands on this motor starter, retaining the currently
commanded register, “Command Register” (address 704 = 0x02C0), and adding the next register, “2nd Command
Register” (address 705 = 0x02C1). This will bring the number of registers commanded from 1 up to 2.

The necessary operations are described below:

1) Change the number of registers commanded: This step consists in modifying the value of the element “No. of
Registers” in both the “Query” and “Response” of the “Preset Multiple Registers” command (Modbus
command for writing values to multiple registers). Start by selecting the element “Starting Register Address” in
the “Query”: change its value as shown at the top of the next page. ABC-LUFP Config Tool will automatically
convert any value entered in decimal to h exadecimal. Do the same for the “Starting Address” element of
the “Response”, because the gateway checks the value of this field when it receives each Modbus response.
If the value does not correspond to that of the query, the gateway will ignore the response.
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asc ABC-LUFP Config Tool - C:"Schneider, ABC Config Tool,LUFP1 - Tutorial.cfg

File Mo, of Registers Tools Wiew Help

MEEFEEEEE Y R Y 1-EL -1 1]

ABC-LUFP - FIFIO-MB Gateway - LUFP1 (tutorial)

Devices: | | Configuration: |

4

7] TeSysUn'2

T TeSysUne3 \/
=TT TeSysUn'd

[:l Fiead Holding Registers
=1 Preset Multiple Regs
=1 Query
i e [ Slave Address
{ Function code VYalue
-} Starting register addrezs Drefinition of 4 Constant Word Yalue. When tranzsmitting the
g o, of Registers = |'Word this Yalue will be sent. When receiving a ‘Word ABC
" will perfarm a check aginst thiz VYalue. If the received Word

7' Byt Count does not match it will be discarded.
-t Nata
: 1 Checksum j
[ No. of Registers [ 07/02/2005 | 1116 ConfigLine @@ 4

EE Sub-Metwork, d Alphabetic I Eategorizedl
TeSys U n™ /’;
Walue 00001

| Configuration: |
Alphabetic Eategorizedl

| Canfiguration: |
Alphabetic | Categarized I
LEDER O-0002 |

2) Change the number of data bytes in the Modbus query: The number of bytes written to the memory of TeSys
U motor starter n°4 increases from 2 to 4, as the number of registers commanded has increased from 1 to 2.
Select the “Byte count” element in the “Query” and change its value as shown below. ABC-LUFP Config Tool

will automatically convert any value entered in decimal to hexadecimal.

a8 ABC-LUFP Config Tool - C:%Schneider, ABC Config Tool,LUFP1 - Tutorial.cfg
File Byte Count Tools Wiew Help

D@Hdsd Bl X:SFHRBEPT P EHaR|

ABC-LUFF - FIFIO-MB Gateway - LUFP1 (tutorial)

Devices: | [ Configuration: |

T TeSysUnl

7T TeSysUni2 Walue  Ow02
E TeSys Un'3 M
=1 TeSysUn™d

[:l Fiead Holding Registers
E[:l Preset Multiple Regs
= Query

= SubNetwork | A'DhabetiCICategorizedl a Alphabetic Categorizedl

" Slave Address

- " Function code Yalue

- Starting register addrezs Deefinition of 4 Constant Bute Yalue. When transmitting the

- Mo. of Registers — |Byte this Value will be sent. \When receiving a Byte ABC wil
perform a check aginst thiz Value. [f the received Bpte does

not match it will be discarded.

g Ot Coint
S Data
e _i’ Checksum j

| Byte Court [ 07/02/2005 | 11:22  ConfigLine @@ 4

| Configuration: |

| Configuration: |

Alphabetic Categorizedl
0=04 |

3) Change the location of the Modbus data transmitted to the gateway memory: As the number of bytes
transmitted (see previous step) has increased from 2 to 4, the Modbus data to be sent to TeSys U motor
starter n°4 must be placed at a different location in the gateway memory.

If you are unsure how much of the gateway’s memory is currently in use, select “Sub-Network” and choose
“Monitor” from the “Sub-Network” menu. The following window appears, allowing you to see how much of the

gateway’s memory is occupied.

1743315 03/2009

83



7. Using ABC-LUFP Config Tool

Eile Columns

#2c Sub-network Monitor

= B3

TeSps Un'l —

TeSps U n"2 —

TeSpsUn'3 —

TeSys U n'4

TeSyz U n'G

TeSps U n'E —

TeSys Un'7 —

TeSps Un'd —

Select Al Deselect &l

Select Al Deselect Al

Fiead Holding Feq...
Preset Multiple Flegs

Fiead Holding Feg...
Preset Multiple Flegs

Select Al Deselect Al
ReadHolding Req...
Prezet Multiple Fegs

SelectAl Deselect All|

SelectAll Deselect Al

Select &l Deselect Al

Select Al Deselect &l

Select &l Deselect Al

Fead Holding Reg...
Preset Multipls Flegs

Fead Holding Reg...
Preset Multiple Flegs

Read Holding Reg...
Preset Multiple Fegs

[¥] Fead Holding Re...
[ Preset bMultipls Fegs

Read Holding Feg...
Prezet Multipls Fegs

I Area 16 bytes [512] | General Area 0 butes [392)
0400

[41E

TeSps U n'E

Select &l Ceselect Al
Fiead Hoding Reg...
Frezet Multiple Regs

LI

TeSyz U n*4

- g Reg
[ Freset Multiple Regs

TeSyz
Select
Fea
Pre

e Y s e e e s e e e e e e
HEHPHPRRROO0000000)
(2 [mlun RS Ty PRV T o Fip T = o Ly [ SRy
Do oo (R o M P = 1= o
o o e Lo [} o ) e [ [ Y o e e [ o Lo e oy
[ERY LTS SRIE YN SRPIRTEN] SR SR S ) R U ) G )
(52 [l ua E=RSS Ty [FEYNET==T o Pph e R Ly AR Y Y]
Howawo e rao R e -t o

[ ]

TOUSCE
Trigger or Statusbytes [

| Response . Guery . Callision | Fieserved

To see which memory locations are occupied by data from the command we are interested in, simply uncheck the
box corresponding to the “Preset Multiple Registers” command in the “TeSys U n°4” node, as shown above. This
reveals that the Modbus data transmitted with the query for the command occupy 2 bytes, starting at 0x0206.

NOTE: Only memory locations 0x0200 to 0x0233 can be used (max. size of input data = 52 bytes).

Using any other address in the gateway’s output data memory area (0x0234 to 0x03FF) will throw the gateway into

non-operational mode, signaled by the sudden red-green flashing of LED @ Gateway. LEDs @. @, ® and ©
will also flash, at a frequency of 2 Hz.

You can ignore the size indications on the graphics in this window (“In Area 16 bytes” and “Out Area 16 bytes”), as
the gateway has a fixed size for inputs and outputs alike.

If you want to memories the 4 bytes of Modbus data which will be transmitted by the gateway for this command,
once the changes have been made, you will have to either shift all the other transmitted data by 2 bytes—a
painstaking operation—or else change the memory location of the block of data transmitted. In the example
described here, we will be using the second solution, although the first solution is actually preferable, in principle,
as it avoids leaving any “holes” in the gateway’s memory. This has no impact on the FIPIO exchanges; however, as
the size of transfers over the gateway is set at 32 input words and 32 output words by the use of the standard
profile FED C32 (P).

We will be placing the 4 bytes of data starting at address 0x0210 (528 in decimal), i.e. directly after the output data
for the standard configuration. The 2 bytes at 0x0206 and 0x0207 become “free memory locations”.

Close the “Sub-network Monitor” window, then, once you are back in the main ABC-LUFP Config Tool window,
select the “Data length” and “Data location” fields respectively in the “Data” element of the “Query” and change
their values as shown at the top of the next page. ABC-LUFP Config Tool will automatically convert any value
entered in decimal to hexadecimal.

asc ABC-LUFP Config Tool - C:\Schneider, ABC Config Tool,LUFP1 - Tutorial.cfg

| | Configuration: |

Alphabetic | Caegarized

| Configuration:

Alphabetic | Categorized

File Data Tools Wiew Help

EEEEREEE AV 22 L 1-Ed X - ]

Byte swap Ma swapping Byte swap Na swapping
ABC-LUFP - FIPIO-MB Gateway - LUFP1 (tutorial) 4 Data length <0004
= = = Data location  0x0206 528
Devices: | | Configuration: |
EE S_Eb-Network | Alphabetic | Eategorized'
[ TeSps U n™
T TeSps U n'2 Byte swap Mo swapping ﬂ
T TeSpsUn'3 [ata length  0x0002
£ TeSys U nd D ata location  0x0208
: -[Z] Read Halding Registers | Configuration: | | Configuration: |
ED Preset Multiple Regs Alphabetic | Categonized Alphabetic | Caegorized
== Query = 1 - |
St
" Function code Tha byte swapping mathod to use on the data. Thiz is used Data locati UKU2UB soog 03021 0
" Starting register address ta change the data order of "High Byte/Low Byte'. "Swap
" Shari . dd h el der of "High ButedLow Byte'. "Swap 2 ata location O i
* Mo of Reqisters whes" will change from Bytel-Byted-Bute3-Eyted to
B g bytes" will ch from Byte]-Byte2-Byte3-Byted
f Byte Count Byte2-Bytel-Byted-Byte3. "Swap 4 bytes" will change from
T Bytel-Byte2-Byte3-Byted to Byted-Byte3-ByteZ-Bytel.
 EE
; ' Checksum -
|Data [ 070242005 | 11:33  ConfigLine @@ 2
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To check that these chang
es have been integrated into the configuration, choose the “Monitor’” command again in the “Sub-Network” menu:

a8c Sub-network Monitor H=] E3
File  Columns

Telps Un'l —|[ TeSpsn2 —|[ TeSpsUn3 —|[ TeSps U nd _|[TeSys U g —|[TeSys U n'B —|[TeSps U7 —|[ TeSpsUnB —
Select &l Deselect Al || Select Al Deselect 8ll || Select 2l Deselect &l || Select Al Deselect Al | Select &l Deselect &l | Select &l Deselect Al || Select Al Deselect &ll | | Select Al Deselect Al
Road Halding Reg... Road Halding Reg... FeadHalding Reg... Read Halding Reg... Fcad Halding Reg... Road Halding Reg... Road Halding Reg... Fead Halding Reg...
Frezet Multiple Regs Frezet Multiple Regs Preset Multiple Fegs Freset Multiple Regs Freset Multiple Regs Preset Multiple Fegs | [ Preset Multiple Regs Prezet bultiple Regs

In Area 16 bytes [512) |[ o | [ General Area D butes (338]

ooon 0z00 0400 -]

001D 021D L4 1E -

0034 0234 TeSps U n'd —|| TeSpz UnG _| TeSys

0ns? 0257

0074 0274 Select All Deselect All || Select All Ceselect All || Select

gggé g%gé . |[M Read Holding Reg... |[M Read Hoding Rea... |[FlRea

00CE 02CE Preset Multiple Fiegs | B8 Fre

0DES 02E8

0105 0305

0122 0322

BE L

Out Area 20 bytes (512

0173 0373 TP e

0196 0396 131D

01B3 03B3 0234

01pn 0300 0307

01ED 03ED TUSCE hd
| Response WGy M Coliizion | Trigger or Statushytes | Reserved

4) Download this configuration to the gateway: See Section 7.5. Check that the configuration is valid (LED @
GATEWAY flashing green).

5) Save the configuration to your PC’s hard disk.

6) Use the FIPIO master PLC outputs: It only remains to assign symbols and use the outputs corresponding to
the new Modbus data sent to motor starter n°4.

This gives us the mapping shown on the next page, derived from the one used for the standard gateway
configuration. Changes in relation to the standard configuration are flagged by a grey background (except for
the two reserved words %QW\p.2.¢\0.0.26 and %QW\p.2.c\0.0.27).
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Service PLC output - Dz.atscrlpt.mn -
Bit15...............Bit8 [Bit7......_...._.._._ . Bitl
%QW\p.2.c\0.0 YWalue of command register for motor starter @
%QW\p.2.c10.0.1 “alue of command register for motor starter @
Periodic communications %QW\p.2.c\0.0.2 YWalue of command register for motor starter @
— %QW\p.2.c\0.0.3 Free memory location
Command of % QW\p.2.c10.0.4 Walue of command register for motor starter @
TeSys U motor starters %QW\p.2.c\0.0.5 “alue of command register for motor starter &
%QW\p.2.c\0.0.6 YWalue of command register for motor starter @
%QW\p.2.c\0.0.7 “alue of command register for motor starter @
Periodic CDTUHICEMHS: %QOW\p.2.c\0.0.8 | Value of “Command Register”
TES'_-,-"E Smdsgrt or @ %QW\p.2.c\0.0.9 | Value of "2Znd Command Register”
Periodic communications %OWip.2.¢10.0.10 Not used
— ...to... P :
Free locations %QAW\p.2.¢\0.0.25 (16 words)

%QW\p.2.c\0.0.26
%QW\p.2.10.0.27 LEELE RO

%QW\p.2.c\0.0.28 | PKE — Address of the datum to be read / written

Aperiodic communications — YT YT

Indexed periodic variables 5 g — .

(PKW) service — COMMAND R COW\p.2.c\0.0.30 FPWE — Value to be written (1st word)
YOW\p.2.¢10.0.31 PWE — Value to be written {2nd word)

7.11. Changing a Modbus Slave Configuration

Configuring a Modbus slave itself remains very simple because it only involves the name and the Modbus address
of the node to which it corresponds. By contrast, configuring Modbus commands is a more complex business and
is discussed in a separate section (see Section 7.12).

You will need to change the configuration of a Modbus slave when you add a new Modbus device (see Section
7.9), using any method.

Changing the name of the node which corresponds to a Modbus slave helps to distinguish it from the other nodes,
for instance when its Modbus command configuration has been changed.

7.11.1. Changing the Name of a Modbus Slave
To carry out this operation, all you have to do is select the node that corresponds to the Modbus slave involved
(“Devices:” pane), and perform one of the following four actions:

e right-click on the node and click on “Rename” in the popup menu that appears, or

e select the node and click on the node's name, or

e select the node and choose “Rename” in the menu whose name matches the node's name, or

e use the F2 function key.

After confirming the new name (“Enter” key or click outside the node's name), it will be used to update the menu bar
and the status bar of ABC-LUFP Config Tool. An example is given below. The three red frames shown in this
example show the consequences of the change made.
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#5c ABC-LUFP Config Tool - C:\Schneider', ABC Config Tool ,LUFP1 - Tutorial.cfg  [j=] arc ARC-LUFP Config Tool=
File TeSysldn*l Tools “Wew Help File §Mom Mozeur 001 Tools
MEEEEIEE LT T = - EEFEEs
ABC-LUFP - FIPIO-MB Gateway - LUFP1 (tutorial) ABCLUFP - FIFI
Devices: [ Configuration: | Devices:
#5328 Fieldbus | Alphabetic | Categorizedl 438 Fieldbus
- ABCLUFF 1 Ag AEC-LUFP
= Sub-Hetwork = I Slave address 1 | Eﬁ& Sub-Metwark
T U n*l +)- || Mam Mateur 001
% 02 Slave address L er
e TBSU%:‘? ;I The addressz of the slave -J-,_ eays U :‘3
[TeSysUnt  F [ 07/02/2006 | 11:59  Corfia Line @@ 4 l Mom Mateur 001

Elpﬁﬂ Sub-Metwark
T [Norm Moteur 001

—J'_ TeSys U n*2

7.11.2. Changing the Address of a Modbus Slave
To carry out this operation, simply select the node which corresponds to the Modbus slave involved (“Devices:”

pane), click on the value of the current address (value of the “Slave address” field in the “Configuration:” pane), and
change it.

Reminder: The address of a Modbus slave must be between 1 and 247. The system will not let you add a value >

247 .
A WARNING

USE OF RESERVED MODBUS ADDRESSES

Do not use Modbus addresses 65, 126, or 127 if a gateway’s Modbus slaves will include a Schneider Electric
Adjustable-Speed Drive System device such as an Altistart soft-starter or an Altivar motor drive. The Altistart
and Altivar devices reserve these addresses for other communications, and the use of these addresses in
such a system can have unintended consequences.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

When you confirm the new address (“Enter” key or click outside the Modbus slave address input field), it
becomeseffective in ABC-LUFP Config Tool, and the values of the “Slave Address” elements in the queries and
responses of the Modbus commands for the selected node are automatically updated. In the example that follows,

a single “Slave Address” element is updated:

agc ABC-LUFP Config Tool - C:4Schneider’ ABC Config Tool,LUFP1 - Tutorial.cfg

I[=] E3

File Slave Address Tools Wiew Help

asc ABC-LUFP Config Tool - C:4Schneider\ ABC Config Tool',LUFP1 - Tutorial.cfg
File Slave Address Tools VYiew Help

- [0 %]

DeEdsdB|i2aXE S8 BE0E9T 76

DeEsdsB|sEaXEFfSABE0E2T 76

ABC-LUFP - FIPIO-MB Gateway - LUFP1 (tutorial)

ABC-LUFP - FIPIO-MB Gateway - LUFP1 (tutorial)

Diefinition of a Constant Byte Yalue. When
tranzmitting the Bute this Yalue will be zent. When
receiving a Byte ABC will perfarm a check aginst
thiz Yalue. If the received Byte does not match it
will be discarded.

o code

' Functi

«
| Slave Addiess

07/02/2006 | 1327

Config Line @@ 2

Devices: | [Configuration: | Devices: | [ Configuration: |
E'"E‘: Sub-Network B Alphabetic | Eategorized' EI--E Sub-Network | #lphabetic | Categorizedl
T TeSysUnl 1 El- 7T TeSysUn™ 1
-] Read Holding Fegisters |\"‘3'uE ”“”L’,__ | * 23 Read Holding Registers |Va'ue [ |
— L E-ED Query
e Address L I | S N S g Clave Addiess Value

_ff Function code
----- i’ Starting register addres
----- " Mumber of registers
----- " Checksum _/LI will be dizcarded.

| »
|

T
| Slave Address

07./02/2005 | 1223 ConfigLine

asc ABC-LUFP Config Tool - C:\Schneidert ABC Config Tool LUFP... [i[=] B3
File TeSysUn®l Tools Wew Help

MErEEIEEEE ST

ABC-LUFP - FIPIO-MB Gateway - LUFP1 (tutorial)

| | Configuration: |
:I Alphabetic | Calegorizedl

Sub-Netwark

L'n* I Slave address 1

=
=1
1332 @ 4

LI |Slave address
07/02/2006 |

M T TaCia e

| TeSys U nl [

asc ABC-LUFP Config Tool - C:4Schneider, ABC Config ToolyLUFP... =] E3
File TeSysUn®l Tools Wew Help

NErEEEIEIREELEEES T =

ABC-LUFP - FIPIO-MB Gateway - LUFP1 (tutorial)

Devices: | [ Configuration: |
: ABC-LUFP = Alphabetic Categorizedl el

Elﬂﬂ Sub-Metwork
i TeSys L n*l
T TeSysUn'2 -
- %— chff " Tog LI |Slave address j
[TeSps U [ 070242006 | 1332 @ 2
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7.11.3. Changing the Name of a Modbus Command
To rename a Modbus Command, first perform one of the following actions:
e right-click on the name of the command itself (e.g. Preset Multiple Regs) and click on “Rename” in the
popup menu that appears, or
select the name of the command and choose “Rename” in its corresponding menu, or
select the name of the command and click inside its name, or

¢ select the name of the command and press the F2 key.

Then, type the new name of the command, and confirm it (“Enter” key or click outside the name’s field) or cancel it
(“Escape” key). Once confirmed, the new name will become effective in ABC-LUFP Config Tool.

The type of command is automatically appended at the end of the Modbus command's new name.

An example is given below:

aec ABC-LUFP Config Tool - C:\Schneider’\,ABC Config Tool4,LUFP1 - Tutorial.cfg #ec ABC-LUFP Config Tool - C:4Schneider' ABC Config ToolyLUFP1 - Tutorial.cfg

Eile Read Holding Registers  Tools  Wisw Help File  Starter Status Register (Read Holding Registers)  Tools  Wew Help

EEEEEIEIREEEEES AT Y EEL =T = EEEEEIEEEEEEE T T EEL =T
ABC-LUFP - FIPIO-MB Gateway - LUFP1 (tutorial) ABC-LUFP - FIPIO-MB Gateway - LUFP1 (tutorial)

Devices: | Configuration ] Devices: | Configuration: ]
Fieldbus Hlphabetic | Categorized| ? Fieldhus 2] Aphabetic | Categorized |
ABC-LUFP ABC-LUFP
= Sub-Metwork
=TT TeSps 1 n*l
S S tarter Status Begister [Read Holding Registers)

| v

2] Preset Multiple Fegs

0
o TeSysUn'2 0 TeSpsUn™2
T TefysUn'2 -] TeSpsUn'2
T TesysUn'd LI T TeSysUn'4 LI

[ HEﬁEi Huolding Riegisters |\ 07/02/2008 | 1339 Config Line @@ 7 | Starter Status Fegister (Read Holding Heg\sla(] [ 07/02/2006 | 134 Config Line @@ 2

ETTESSUrﬂ _/
2 S ]

: [ Preset Multiple Fiegs

This renaming function can also be used a5z ABC-LUFP Config Tool - C:\Schneider\ ABC Config Tool\LUFP1 - Tutorial.cfg
for the Queries and Responses of the Eile Request for Status (Query) Tools Yiew Help
Modbus Commands, as illustrated by the | DS H LS [E 4 R X o= @ RE S P 5 T Emea |

following example: ABC-LUFP - FIPIO-MB Gateway - LUFP1 (tutorial)

Devices: | Configuration: |
* ? :iBelcc:"T_LLSFP 2]  Alphabetic I Categoized |
Eﬂﬁ Sub-Metwark Qffline options for fieldbus  Clear j
=TT TeSps U™l Reconnect ime (10ms] 1000
5[] Read Holding Rregisters Reties 3
ERS] F=uiest for Shatus (Query) Timeout time [10ms) a0
-2 Sitatus [Response] - Trigger byte address 0=05FF
2] Preset Multiple Regs Update mods Cycliclly
I_I Starter Lommand |Lluery) Updats tima (10ms) 30
#-I=] Response b
E-T7 TeSysUn2 Difline options for fieldbus
- TeSys U n'a The action to take for this transaction if the fieldbus goes offline.
s % TeS;s Und LI This option affects the data that is sent out the sub-network.

| Frequest for Status [Query) [ 07/02/2008 | 1344  Configline @@

7.12. Adding and Setting up a Modbus Command

7.12.1. With TeSys U Motor Starters

With TeSys U motor starters, the main point of adding a Modbus command is to enable you to command or control
additional registers, without having to change the elements in the standard configuration. The periodic and
aperiodic communication services therefore operate in the same way as for the standard configuration, unlike the
various operations described in Section 7.10.

Instead of adding a command and configuring it from scratch, it is easier to copy one of the two default commands
for TeSys U motor starters—‘Read Holding Registers” (read / control) or “Preset Multiple Regs” (write /
command)—and paste it into the list of Modbus commands for the appropriate node.

To copy a ready-configured Modbus command, select it, and then choose “Copy” from the menu with the same
name as the selected command. Keyboard shortcut: “Ctrl C". Then proceed with either of the following methods:

a) Select the node corresponding to the Modbus slave you want to add the command to (e.g. “TeSys U n°4”),
then choose “Paste” from the menu with the same name as the selected node. A new command is added after
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all the other commands configured for this node. Its configuration is totally identical to that of the previously
copied command. Keyboard shortcut: “Ctrl V”.

or:

b) Select one of the commands on the node concerned, then choose “Insert” from the menu with the same name
as the selected command. A new command is added just before the one selected. Its configuration is totally
identical to that of the previously copied command.

As the new Modbus command and the original Modbus command are identical, you will need to make changes to

the fields MULEWEEUENIER N one of the two diagrams below, depending on whether it is a “Read Holding
Registers” command or a “Preset Multiple Registers” command (see Section 7.10). The correspondence between
the different elements in these tree structures and the standard Modbus terminology is shown on the right:

=) P Fhoiding Fsgiotess Modbus command name
= -l Ky Modbus guery I Frame 1
_ iove Addos Slave n®
LT Fursshon oade Function n®
Slaiing iegreter addiacs MW® of 1=t word (M2B ¢ LSB)

amber ol e sles: Mumber of wards (MSE /7 L5E!

7 Chichin CRC18 (LSE / MSE)
= P Modbus response [ Frame 1
T iava Sakdo Slave n®
_f i wiin arl Function n*®
_r Mumber of bytes read

_ir ... Word values (M5B / LSB) ...
Alphzbic. | Cabagorized | Q/
Bybe swap Mo swapping
0004

Modbus command name

Modbus query I Frame']
Slave n®
Function m*
M*® of 15t word (MSE / LSE]
Number of words (M3S3 7/ LSE)
MNumber of byles

...Word values (MSE / LSB). .

CRC1E (LSB / MSB)
Modbus response I Frame]
Slave n®
Function n®
MN*® of 1=t word (MSEB /LS8
Murnber of words (MSB / LSE)
CRC1G (LSS / MSE]

NOTE: In all cases, the “Query / Slave Address” and “Response / Slave Address” elements are automatically
updated by ABC-LUFP Config Tool according to the node in which the command is located. Their values are not
usermodifiable. Likewise, the “Query / Function code” and “Response / Function code” fields depend on the nature
of the Modbus command and cannot be changed by you.

The operations to be carried out are much the same as those used for changing the default commands. For the
“Read Holding Registers” command, see Section 7.10.1 and Section 7.10.3. For the “Preset Multiple Regs”
command, see Section 7.10.2 and Section 7.10.4.
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7.12.2. With a Generic Modbus Slave

Unlike in the previous section, here we will be looking at adding and setting up a Modbus command which is
different from those configured by default with the LUFP1 gateway. We will use this opportunity to take an in-depth
look at the fields with which you can set up communications for such commands.

See Appendix E for a list and description of the Modbus functions supported by the LUFP1 gateway. Only a very
few Modbus commands are authorized, in order to limit the complexity of configuring Modbus exchanges on the
gateway. Moreover, ABC-LUFP Config Tool cannot be used to configure new Modbus commands (created from
scratch) for LUFP1 gateways.

E.g. To illustrate the various operations to be carried out and the explanations given, we will be taking the example
of a Altistart starter, the ATS48, and a Modbus command recognized both by the gateway and the ATS48. This is
the “Preset Single Register” command, whose function code is 6 and which allows you to write the value of a single
output word. This function will be used to periodically write the value of the ATS48’s CMD command register,
located at address W400 (address 400 = 0x0190).

As the standard gateway configuration already has 8 Modbus slaves, you will need to delete one of them, such as
the “TeSys U n°2” node, for example, and to add a new node in its place (see Section 7.8, and Section 7.9).

After creating the new node, we rename | | T E L I T T e e = Ry g
it and assign it Modbus address 10, as | | Ele aTS48 Tools View Help

shown at right: DFHSS B RRX: S FHEEERT P Ha |
We then add the “Preset Single | | Devices: | Configuratior: |
Register” command by choosing “Add E'? s 21 Aphabotic | Cateyuiceu |
Command” from the “ATS48” menu. é.._m, Sub-Network Slave addiess 10
Bl T TeSys Ui -
A_ 4TS48 Slave address
% I?E%‘SH"‘? ;I The addresz of the slave
[aT5 45 [ O7/02/Z00 | 1443 Configline @@
S —— In the w_indow wr_mich appears (opposite), s_elect th_e command “0x06
Preset Single Register” and choose “Select” in the “File” menu.
ke _ommand
O = =~ Back in the main ABC-LUFP Config Tool window, the “Preset Single
Register” command now appears in the list of Modbus commands for
| = | Command Name: the “ATS48” node.
@ 0x02 FeadHolding Registers
"F 0=05 Preset Single Register
@ 0210  Preset Muliple Regs
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Expand the full tree structure for this command, as shown below. The correspondence between the different

elements in this tree structure and the standard Modbus terminology is shown on the right:

] &TsE Modbus slave name
= ‘] Poeen Singhs Register _Modbus command name
=] Quesy Modbus query I Frame 1
[} Sendddon Slave no.
|1 Furcion code Function no.
1" Feegicber sddeasn Ward no. (MSB | LSB)
Li" Facast ditsy Word value (MSB / LSB)
7 Chacken CRC16 (LSB / MSB)
= AT Modbus response I Frame 1
[ Srn Adchone Slave no.
[§" Function code Function no.
| " Fegicher iidheinn Word no. (MSB ! LSB)
[ Probstdata Word value (MSB / LSB)
Igﬂ-hn CRC16 (LSB { MSB)

These elements can be configured using ABC-LUFP Config Tool. There is a description of them in the following
sections. We will then return to the example of the ATS48 to illustrate how to use these elements.

7.12.2.1. Managing Degraded Modes

Due to the number of hardware elements and software tools used, the following table shows a summary of the
various degraded modes available to a FIPIO application. In this instance, the application is running on a LUFP1
gateway and a Premium PLC with a FIPIO master coupler on its processor card.

Event

Disconnection

Disconnection of the downstream

Premium PLC: of the upstream

Desired behavior LUFP1 gateway

CPU stop/failure FIPIO network (1) failure nl:::ﬁgruks{w{g}
Reset “Offline options for fieldbus™ = “Clear” Depends on the configuration
Outputs Hold “Offline options for fieldbus” = *Freeze” of the Modbus slaves (2)
Mo refresh “Offline options for figldbus” = “MoScanning” _
“Offine oplions for sub-
Inputs Reset _ T nemo?ﬁ" = *Clear”
Hold Yes (4) “Offiine OE:-:icu:!sf-::rsuh:
network” = “Freeze

(1) The “Offline options for fieldbus” and “Offline options for sub-network” are described in the next section.

(2) The desired behavior with regard to outputs should be directly configured on each of the Modbus slaves. In
the case of drives marketed by Schneider Electric, for instance, the outputs are reset by setting the NTO bit to
0 (command with communication control), and held by setting NTO to 1 (command without communication
control).

(3) As regards inputs, we strongly recommend that you use the List of Active Slaves (LAS) Service (see Section
5.2) to detect the underlying event.

(4) Use the gateway’s FIPIO Diagnostic Objects (Section 5.4) to detect the underlying event.
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Managing Degraded Modes (7.11.2.1)

PLC processor stopped or on failure

PLC processor response

Outputs:
Software error, outputs reset to default state or hold their present state depending on configuration.
Hardware error (EEPROM or hardware failure), output state will be undetermined

Inputs: PLC stops responding to inputs in any error state.

FIPIO master response

Depending on the configuration of the FIPIO master:
the FIPIO master stops to communicate with the LUFP1 gateway, or
the FIPIO master forces outputs to 0 and refreshes the inputs, or
the FIPIO master holds outputs in their last state and refreshes the inputs.

LUFP1 gateway response

If the FIPIO master stops communicating with the LUFP1 gateway (in the case of a Premium PLC), for each
Modbus Command, the behavior depends on its “Offline options for fieldbus”:

Clear: The output data sent to the Modbus slave concerned is reset to 0 and the input memory
continues to be refreshed with the data of the slaves' response.
Freeze: The output data sent to the Modbus slave concerned retains its current value and the

input memory continues to be refreshed with the data of the slaves' response.
No Scanning: The query of this Modbus Command is no longer transmitted and the input memory is no
longer refreshed with the data of the slaves' response.

If the FIPIO master forces outputs to 0 and refreshes the inputs, the periodic Modbus exchanges continue to
run:

all output Data are reset to 0 and sent to the Modbus slaves,

the input memory continues to be refreshed with the Data of the Modbus slaves' responses,

If the FIPIO master forces holds outputs in their last state and refreshes the inputs, the periodic Modbus
exchanges continue to run:

all output Data stay in their last state and are sent to the Modbus slaves,

the input memory continues to be refreshed with the Data of the Modbus slaves' responses,

TeSys U response

Depending on the slave.

FIPIO scanner stopped or on failure

PLC processor response

The PLC processor provides some error and/or diagnostic objects to the application if FIPIO master stop or
failure (input/output not valid) occurs.

Refer to the PLC user manual for their description.

This information must be managed in the PLC application.

FIPIO master response

If the FIPIO master is stopped (command coming from the application):
the scanner stops communicating with the LUFP1 gateway.

If the FIPIO master is on failure:
the scanner stops communicating with the processor and the LUFP1 gateway.

LUFP1 gateway response

If the FIPIO master stops communicating with the LUFP1 gateway (in the case of a Premium PLC), for each
Modbus Command, the behavior depends on its “Offline options for fieldbus”:

Clear: The output data sent to the Modbus slave concerned is reset to 0 and the input memory
continues to be refreshed with the data of the slaves' response.
Freeze: The output data sent to the Modbus slave concerned retains its current value and the

input memory continues to be refreshed with the data of the slaves' response.
No Scanning: The query of this Modbus Command is no longer transmitted and the input memory is no
longer refreshed with the data of the slaves' response.

TeSys U response

Depending on the slave.
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LUFP1 gateways disconnected on FIPIO side

PLC response

The PLC processor provides some error and/or diagnostic objects to the application if slave disconnection from
the application occurs.

Refer to the PLC user manual for their description.

This information must be managed in the PLC application.

FIPIO master response

The FIPIO master provides the processor with some error and diagnostic objects if FIPIO slave disconnection
occurs.

LUFP1 gateway response

If the FIPIO master stops communicating with the LUFP1 gateway (in the case of a Premium PLC), for each
Modbus Command, the behavior depends on its “Offline options for fieldbus”:
Clear: The output data sent to the Modbus slave concerned is reset to 0 and the input memory
continues to be refreshed with the data of the slaves' response.
Freeze: The output data sent to the Modbus slave concerned retains its current value and the
input memory continues to be refreshed with the data of the slaves' response.
No Scanning: The query of this Modbus Command is no longer transmitted and the input memory is
no longer refreshed with the data of the slaves' response.

TeSys U response

Depending on the slave.

LUFP1 gateways failure

PLC response

The PLC processor provides some error and/or diagnostic objects to the application if slave failure to the
application occurs.

Refer to the PLC user manual for their description.

This information must be managed in the PLC application.

FIPIO master response

The FIPIO master provides the processor with some error and diagnostic objects if FIPIO slave failure occurs.

LUFP1 gateway response

In case of a failure, the gateway stops communicating with the FIPIO master and the Modbus slaves.

TeSys U response

Depending on the slave.
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LUFP1 gateways disconnected on Modbus side or slave failure

PLC response

The processor has access to the List of Active Slaves (LAS) coming from the FIPIO master input table.
This word must be managed in the PLC application in order to detect if a Modbus slave is missing.

FIPIO master response

The FIPIO master continues communicating with the PLC processor and the LUFP1 gateway.

LUFP1 gateway response

Depending on the following properties, all of which are configurable for each Modbus Command:
Timeout time (10 ms) = X x 10 ms,
Retries = Y,
Reconnect time (10 ms) = Z x 10 ms, and
Offline options for sub-network = Clear / Freeze.
After sending a request to a slave, if there is no response after (X x 10) ms, the gateway will send it again y

times before writing information about the missing slave to the List of Active Slave (LAS), if no other Modbus
Command has succeeded for this slave.

If, despite the Y Retries, there is no answer from the slave, the input Data sent to the FIPIO master (Read
requests) is reset to 0 (if Clear) or retains its current value (if Freeze), but only for the data received from the
missing slave.

The gateway will try to reconnect the missing slave by communicating with it again every (Z x 10) ms.

Slave response

If the LUFP1 gateway is disconnected on Modbus side, the behavior depends on the slave.

In the event of a slave failure:
No response is sent to the gateway and the state of the slave is undetermined.
This case must be managed in the PLC application.
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7.12.2.2. Configuring the Query . ;

Select the “Query” element from the Modbus command. The Alphabetic [ Categorized ‘
various elements in the configuration of the query for this
command are shown opposite. The values displayed

Offline options for fieldbus Clear

correspond to the default values for any new command. Reconnect time [10ms) 1000
Retries 3

These elements allow you to configure how the whole command | | Timeout time [10ms] 100

is managed, including how degraded modes are managed | | Trigger byte address Ox05FF

(number of retransmissions, for example). Update mode Cyclically
Update time [10ms) 100

Each of these elements is described, in order, in the table below. When a unit is assigned to an element, it is
shown in brackets after the name of that element.

Configuration Description
element
Offline options for | This element affects the data sent to the Modbus slave, only for the command to which
fieldbus the element belongs, whenever the gateway is disconnected from the FIPIO network. It
takes one of the following three values:
- Clear ............. All data sent to the Modbus slave using this command is now set to 0x0000
(resetting the output data in the gateway’s memory).
- Freeze........... All data sent to the Modbus slave using this command retains its current

value (freezing the output data in the gateway’s memory).
- NoScanning ..The command is no longer transmitted to the Modbus slave by the

gateway.
Reconnect time If there is no response from the Modbus slave to a query, or following the receipt of an
(10ms) incorrect response, the gateway uses the “Retries” and “Timeout time (10ms)” elements to
carry out retransmissions. If the Modbus slave has still not responded correctly after these
Default value: retransmissions, the gateway stops sending it the corresponding query for a period of time
10ms x 1000 = | which can be adjusted using “Reconnect time (10ms)”.
10s When this period is over, the gateway attempts to restore communication with the Modbus
slave.
Retries This element indicates the number of retransmissions carried out by the gateway if there is

Default value: 3 no response from the Modbus slave to a query, or if the response is incorrect. This
retransmission process ceases as soon as the gateway gets a correct response within a
given time. If none of the retransmissions elicits a correct response, the Modbus slave is
deemed to be off-line, but only as regards the command in question. The gateway then
uses the “Offline options for sub-network” and “Reconnect time (10ms)” elements, and LED
©MobDBUS becomes red. It will only revert to green when the Modbus command receives a
correct response, following reconnection (see the element “Reconnect time (10ms)”).

If the number of retransmissions is set to 0, this process will not be executed.

Timeout time This element represents the time that the Modbus slave will wait for a response. If a
(10ms) response has not reached the gateway within the given time, as defined by this element,

the gateway tries retransmitting. This process continues until it reaches the last
Default value: retransmission allowed (see “Retries”), then the gateway declares the Modbus slave offline,

10ms x 100 = 1s | but only for the command to which the element “timeout time (10ms)” belongs.

1743315 03/2009 95



7. Using ABC-LUFP Config Tool

Configuration Description

element

Trigger byte This element is only used by the gateway if “Update mode” is set to “Change of state on
address trigger”. In this case, it specifies the address, in the gateway’s output memory (0x0200 to

0x0233), of an 8-bit counter managed by the FIPIO master. The FIPIO master updates this
counter in the same way as the other gateway outputs (see Section 5.1.3).

When the value located at this address is changed by the FIPIO master to any value other
than zero, the query configured with a “Change of state on trigger” for that address is
transmitted to the Modbus slave by the gateway.

Unlike the “On data change” and “Change of state or Cyclically” modes, this mode enables
you to send a command on a specific order from the FIPIO master if, for example, the latter
is unable to update all the data for any given query at the same time.

NOTE: The “trigger byte” does not have to be an output updated by the FIPIO master. It is
quite possible for it to be an input between 0x0000 and 0x0033, in which case
theexchanges of the command currently being configured will be conditioned by the
Modbus slave that upd ates the byte.

Update mode This element is used to specify the transmission mode for the query on the Modbus
network. It takes one of the following four values:
- Cyclically.........ccooveeenririeennen. Default communication mode. The query is transmitted
periodically over the Modbus network (see “Update time”).
| FED c32 P

|This is the communication mode used systematically for all
Modbus commands generated by the periodic control words configured by the user
under PL7 PRO.

- On data change ...................... The gateway transmits the query over the Modbus network
when at least one data item in the query is modified by the FIPIO master. This is
therefore an aperiodic communication mode that works in a similar way to the
indexed periodic variables (PKW) service described in Section 5.3. All the data from a
single query must therefore be updated at the same time by the FIPIO master. If you
are uncertain as to whether your software is able to update all the output data from a
query at the same time, we recommend using “Change of State on trigger” mode
rather than “On data change”.

- Single Shot ..........oooiiiee. This transmission mode only allows a single Modbus
exchange for the whole of the time that the gateway is operating. This exchange takes
place just after the initialization of the gateway.

- Change of state on trigger ...... With this aperiodic communication mode, the Modbus
query is sent every time that the FIPIO master changes the value of an 8-bit counter
designated by the “Trigger byte address” element. See the description of this element
for further information about how to use this communication mode.

- Change of state or Cyclically .... In this communication mode—a combination of the
“Cyclically” and “On data change” modes—the query is transmitted periodically over
the Modbus network (see “Update time”), and also whenever one of the outputs in the
query is modified by the FIPIO master.

| FED c32 P

|This is the communication mode used systematically for all
Modbus commands generated by the periodic command words configured by the user
under PL7 PRO.

Update time This element is only used by the gateway if “Update mode” is set to “Cyclically” or “Change
(10ms) of state or Cyclically”. In this case, it specifies the query’s transmission period on the
Modbus network.

Default value:
10ms x 100 = 1s
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For example, with the ATS48, we will be using the configuration

Alphabetic i
shown opposite. The most notable points of this configuration are: P I Categorized I

_ o Offline options for fieldbus Clear

* The data are reset when either network is disconnected. .
Reconnect time [10ms) 1000

« 3 retransmissions with a 100 ms timeout. Retries 3
Timeout time [10ms) 10

* Periodic communications with a cycle time of 300 ms. Trigger byte address 0x05FF
lUpdate mode Cyclically
Update time (10ms) 30

7.12.2.3. Configuring the Response

Alphabetc | Categornized
Select the “Response” element from the Modbus command. The . -
various configuration elements of the response for this command Willne 2o oy st peiyate Lk [
are shown opposite. The values displayed are the default values Trigger byte Disabled
for any new command. Trigger byte address Dx05FF

These elements allow you to configure just one command management feature, described below. The elements
are described, in order, in the following table:

Configuration Description

element

Offline options for This element affects the input data sent to the FIPIO master, but only for the data of

sub-network the Response to which this element belongs to, whenever the Modbus slave does not
answer to the corresponding Query (or upon disconnection from the Modbus sub-
network).

This element takes one of the following two values:
Clear  All data sent to the FIPIO master for this Response is set to 0x0000
(resetting of the input data in the gateway’s memory).
Freeze All data sent to the FIPIO master for this Response retain their current
values (the input data in the gateway’s memory is frozen).

Trigger byte This element is used by the gateway to activate the unitary incrementation of an 8-bit
counter in order to notify the FIPIO master of the receipt of a new response to the
associated Modbus command. It takes one of the following two values:

- Disabled........ccccconiiiiiiiiienen, Default configuration. The gateway does not increment
any counter on receipt of the Modbus response.
- Enabled.......cccccovviviiiiii, Each time that the gateway receives a new response to

the associated Modbus command, it increments the value of an 8-bit counter
designated by the “Trigger byte address” element (see below). This is useful
when the command query is configured to use one of the aperiodic
communication modes (see “Update mode”), as the counter mechanism allows
the FIPIO master to ignore response input data except when the counter is

incremented.
Trigger byte This element is only used by the gateway if the element “Trigger byte” is set to
address “Enabled”. In this case, it specifies the address, in the gateway’s input memory (0x0000

to 0x0033), of an 8-bit counter managed by the gateway. The FIPIO master reads the
value of this counter in the same way as the other gateway inputs (see Section 5.1.3).

When the gateway receives a response to the associated Modbus command, it
increments the value of this counter by one unit (value = value+1).

This mode keeps the FIPIO master informed when a new response is available. This
can be useful, for example, where there is a chance that the data from two consecutive
responses could be identical.

For example, with the ATS48, we do not want the response to be event driven, so we will retain the default
configuration.
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7.12.2.4. Configuring the Content of the Query Frame

The window below is obtained using “Edit Transaction” from the “Query” menu. Unlike the tree structure in the main
ABCLUFP Config Tool window, this display has the advantage of showing all of the frame’s fields along with their
values. The values displayed below are the values assigned by default to the Modbus command query we have
created. The correspondence with the content of the corresponding Modbus frame is shown underneath.

asr =]

Eile

Slave Address Function code Reaqister address Preset data Checksum
Walue Walue D ata location D ata length Byte swap Errar check type Errar check. start byte
Ol =06 0=0000 0=0202 0x0002 Mo swapping CRC 00000

Word n°
(MSB / LSB)

Function n°® Word value (MSB / LSB) CRC16 (LSB / MSB)

Edit the values which are not grayed out, one after the other. There is a description of them below.

The nature of a frame’s fields depends on the Modbus command to which it corresponds. However, a certain
number of these fields are common to all frames, whereas others are common to a number of them. The
description of those shown above is given on the next page, as a part of the example described at the beginning of
Section 7.12.2.

Field in the Size in Description
frame the frame
Slave Address | 1 byte This field is not user-modifiable and its value is grayed out accordingly. ABC-

LUFP Config Tool updates the value of this field automatically using the address
of the Modbus slave corresponding to the current node.

NOTE: This field is common to all Modbus command queries.

Example: The value of this field is set to the address of the Modbus slave
corresponding to the “ATS48” node, namely 0x0A.

Function Code | 1 byte This field is not user-modifiable and its value is grayed out accordingly. ABC-
LUFP Config Tool updates the value of this field automatically using the function
code of the corresponding Modbus command.

NOTE: This field is common to all Modbus command queries.

E.g. The value of this field is set to the code for the “Preset Single Register”
command (write the value of an output word), namely 0x06.

Register 2 bytes Address of an output word, or of a register, in the Modbus slave’s memory. This
Address field designates the memory object to which the command relates.

NOTE: This field is common to all Modbus command queries which seek to
access one or more locations in the memory of a Modbus slave. When accessing
several memory locations, the “Register” field designates the address of the first
word affected by the command.

E.g. The value of this field should be changed by entering the address of the
CMD command register, namely 400 (0x0190). This value will be automatically
converted to hexadecimal if the user enters it in decimal.

Preset Data 2 bytes, Data Location: Address, in the gateway’s output data memory (0x0200 to
or more for a | 0x0233), of the datum to be transmitted in the “Preset Data” field of the query
data block frame.

NOTE: The “Data location” field is used for each frame that conveys data
between the Modbus slaves and the FIPIO master. In this instance, it
designates the starting address of the data block to be transmitted.
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A WARNING

RISK OF UNINTENDED EQUIPMENT OPERATION

You must use even values for the “Data Location” field (i.e. 514, 516, 518, etc.). The selection of odd
locations complicates application programming.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

Returning to our previous example, the value to be assigned to the ATS48'’s
CMD register should be placed in the gateway’s output data memory area. We
will be using the first free location starting at an even address, i.e. 0x0210 in
the case of the standard configuration.

Data length: Length of the output data block, in the gateway’s memory, of
which the values are to be transmitted in the “Preset Data” field of the query
frame. It is expressed in number of bytes.

NOTE: The “Data length” field is always used together with the “Data location”
field, described above.

E.g. Since the “Preset Single Register” command is used to write the value of
a single (16-bit) register, the value of the “Data length” field must be set to 2.

See the documentation for each Modbus slave to find out the maximum
amount of 8-bit data which can be placed in “Data” type fields in the queries
and responses for this slave. With the ATS48, for instance, the maximum is 30
16-bit words.

Byte swap: Specifies whether or not the output data bytes to be transmitted to
the Modbus slave must be swapped before being placed in the Modbus frame.
The three possible values are as follows:

- No swapping ....... Default configuration. The data is sent in the same order
as it appears in the gateway’s memory. This is the case which must be
used by default, because for a 16-bit datum, the most significant byte
(MSB) is placed first in the Modbus frame, and is always written MSB-
first into the gateway’s memory by a FIPIO master.

- Swap 2 bytes....... The bytes to be transmitted are swapped two by two.

- Swap 4 bytes....... The bytes to be transmitted are swapped four by four. This
is rarely used, as it only relates to 32-bit data. It works along the same
lines as “Swap 2 bytes”.

Example: We will be using the “No swapping” value, because the two bytes
ofthe value to be written into the ATS48’s CMD register, as transmitted by
theFIPIO master, are placed in the gateway memory MSB-first.
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Field in the Size in Description

frame the frame

Checksum 2 bytes Error check type: Type of error check for the frame.
-CRC....cccovvveeen. Default method.

This is the method adopted for the Modbus RTU protocol. It cannot be changed.

Error check start byte: Indicates the number of the byte, in the frame, from which
the “checksum” calculation should begin. The first byte in each frame carries the
number 0.

NOTE: The calculation of a frame’s checksum should always begin with the first
byte. Do not change the error check start byte from its default of zero. A non-zero
value will result in an incorrect CRC, and all Modbus communications

will return an error.

7.12.2.5. Configuring the Content of the Response Frame

The window shown below is obtained using “Edit Transaction” from the “Response” menu. The values displayed
are those assigned by default to the Modbus command response we have created. The correspondence with the
content of the corresponding Modbus frame is shown underneath.

asc M=l

Eile

Slave Address Function code Fiegister address Preszet data Checksum
Walue Walue Data location D ata length Byte zwap Eror check type Error check start byte
O 006 00000 0x0002 00002 Mo swapping CRC Ow0000

- | Word n°

Slave n® Function n Word value (MSB / LSB) CRC16 (LSB / MSB)

Edit the values which are not grayed out, one after the other.

There is a description of them below, but also see the previous section, as the nature of the content of response
frames is very similar to that of the fields in Modbus query frames.

NOTE: If the value of one of the fields in the response from a Modbus slave is different from that configured via
ABCLUFP Config Tool, the response will be rejected by the gateway. It will then proceed to retransmit the query,
provided that at least one retransmission has been configured for this command (see 7.12.2.2 Configuring the
Query).
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Field in the Size in Description

frame the frame

Slave Address 1 byte Identical to the query’s “Slave Address” field.

Function Code 1 byte Identical to the query’s “Function” field

Register 2 bytes Identical to the query’s “Register” field, since the Modbus response of any

Address “Preset Single Register” command is an echo to the corresponding query. Here

you should also enter the address of the memory object to which the command
relates.
If receiving an exception code, see (*).

Preset Data 2 bytes, Data Location: Address, in the gateway’'s input data memory (0x0000 to
or more 0x0033), of the datum received in the “Preset Data” field of the response frame.
for a data
block NOTE: As far as possible, ensure that the data is located at even-numbered

addresses in order to align the Modbus data (in 16-bit format) with the
%IW\p.2.¢\0.0.¢* inputs of the FIPIO master.

E.g. The value sent back as an echo to the command must be placed in the
gateway’s input data memory area. We shall use the first two free bytes
following the standard configuration input data, i.e. 0x0020-0x0021.

* If receiving an exception code, the gateway re-transmits the request according to the number of retries that has
been defined. Then, it will disconnect the slave.

A WARNING
RISK OF UNINTENDED EQUIPMENT OPERATION

You must use even values for the “Data Location” field (i.e. 0, 2, 4, 6, etc.). The selection of odd data
locations complicates application programming and increases the likelihood of improper Modbus values being
written to

or read from the slave devices. Depending on the user’s configuration, unintended equipment operation may
result

Failure to follow this instruction can result in death, serious injury, or equipment damage.

Field in the Size in the | Description
frame frame

Data length: Length of the block of input data received in the “Preset Data” field
of the response frame. It is expressed in number of bytes.

E.g. The value of the “Data length” field must be set to 2.

Byte swap: Identical to the query’s “Byte swap” field.

E.g. We will also be using the “No swapping” value, for the same reasons as
with the query.

Checksum 2 bytes Error check type: Identical to the query’s “Error check type” field.

Error check start byte: Identical to the query’s “Error check start byte” field.

However, these two fields are not user-modifiable and their values are grayed
out accordingly. ABC-LUFP Config Tool updates the values of these fields
automatically using the values in the query’s “Error check type” and “Error check

start byte” fields.
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7.13. Configuring the General Characteristics of the Gateway

This operation relates to the gateway’s general characteristics —

(“Fieldbus” to “Sub-Network” elements), whereas the previous | § " st

sections described the configuration of the Modbus slaves Arbs il

(elements located under the “Sub- Network” element). Fieldbus zoecific g
oo Fieldbus specific =

The “Fieldbus” element describes the upstream network, i.e. the -yt Ficldbus specific 2

FIPIO network in the case of the LUFP1 gateway. E':Ltl'ﬁxs specific R

The “ABC-LUFP” and “Sub-Network” elements describe the | | ﬁ:ﬁ:lizk

downstream network—i.e. the Modbus network in the case of | ] BT Tesps I

. ) ) N

the LUFP1 gateway— and identify the version number of the - —J—— TeSyz Ll 2 g

gateway software. o] J TefSp: U n'3 ]
. _J_ TeSyps Un® o

The configuration of these three elements, along with the #- 11 TedwsUnd @

commands they give access to, are described in the next three H- ] TeSpsline -

sections. -7 TeSpsUn'? o
-] Tefps Un'D =

7.13.1. “Fieldbus” Element

Below this element is a list of the mailboxes configured by default. These elements are not described here, as they
areonly designed for the internal management of the gateway. The mailboxes can neither be modified nor deleted.
Their number and nature depend on the type of upstream network.

When the “Fieldbus” element is selected, you can select the | | Configuration: |
type of upstream network. With the LUFP1 gateway, you
must not modify the selection “FIP 1/ O”.

Alphabetic L'ategu:urlzeu:ll

FIF I/C -
If your PC is connected to the gateway using the PowerSuite Frofibuz-DP
cable and you are using ABC-LUFP Config Tool in “on-line” Devicetet
mode when ABC-LUFP Config Tool starts up, then the type WModbus RTU

of upstream network will be detected automatically.

The only command accessible from the “Fieldbus” menu is “Restore Default Mailboxes”. The usage of this
command is recommended if you inadvertently inserted a user-defined Mailbox under the “Fieldbus” device. Since
the usage of user-defined Mailboxes is not described in the present document, only the FIPIO Default Mailboxes
should be set under the “Fieldbus” device, in the following order:

e Startlnit
Anybusinit
Fieldbus specific
Fieldbus specific
Fieldbus specific

¢ Fieldbus specific
EndInit

Should any other Mailbox also appear in this list,
please perform the “Restore Default Mailboxes”
command. Then, confirm the operation by clicking & This operation will delete the user-defined malboxes, do You want ko continue?
on the “Yes”button in the confirmation / warning
window that appears.
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7.13.2. “ABC-LUFP” Element

The only command accessible from the “ABC-LUFP” menu is "Disconnect” (or “Connect” if you are in “off-line”
mode). See chapter 7.3 for details about on-line" and off-line" modes.

In the configuration of the LUFP1 gateway’s “ABC-LUFP” element, the “Control/Status Word”, the “Physical
Interface”, and the “Protocol Mode” properties must not be changed. Their value, respectively, must always be set
to “Disabled”, “Serial”, and “FIPIO-MB Gateway”.

Configuration:

Configuration:

Alphabetic Eategarizedl

Control/Status '
todule Reset
Phyzical Interface
Protozaol Mode

Alphabetic | Categorized

Dizabled b

Enabled

IE

Contral/Status Word
todule Reset
Phyzical Interface
Frotozol Mode

Dizabled

Protocol Mode

Receive Counter Location  0x0000 Receive Counter Location | Ox0000
Statistics Dizabled Statistics Dizabled
Tranzmit Counter Location  0=0000 Tranzmit Counter Location | Ox0000
Configuration: Configuration:
Alphabetic Eategurizedl Alphabetic | Categanized
Contral/Status Word Dizabled Contral/Status Word Dizabled
Module Reset Dizabled Module Reset Dizabled
Interface i Phwsical Interface Serial

Protocaol Mode FIPIO-MB Gateway j

Feceive Counter Location

Transmit Counter Location [

O=x0000

Enable Receive Counter
Enable Transmit Counter
Enable Transmit/Receive Counte

Receive Counter Location  Dx0000 Receive Counter Location |Master Mode
Statisticz Dizabled Statisticz L

Transmit Counter Location  0x0000 Tranzmit Counter Location S

Configuration: Configuration:

Alphabetic Eategorizedl Alphabetic | Categorized

Control/Status Word Dizabled Control/Status Word Dizabled

W odule Reset Dizabled M odule Reset Dizabled

Phyzical Interface Serial Phiyzical Interface Serial

Protocol Mode FIFIO-ME Gateway Protocol Mode FIFIO-ME Gateway

Ow0000
Dizabled
00000

Counter Location

Statistics
Tranzmit Counter Location

These seven properties allow you to configure some of the gateway’s system aspects:
o Control/Status Word: The three possibilities available for this property are not described in the LUFP1
Gateway User Manual, as the option is reserved for other devices in the same product family. This option

must keep its existing

value, i.e. “Disabled”.

e Module Reset: By default, this property prevents the gateway from reinitializing itself when there is an
internal operation problem. Changing this option is mainly intended for “laboratory” type use.

e Physical Interface: The only possibility offered by this property indicates that the physical interface of the
downstream network of the gateway (Modbus) is a serial link.
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Protocol Mode: This property should not be changed, because it indicates the type of protocol used on the
downstream network of the gateway. With the LUFP1 gateway, “FIPIO-MB Gateway” must not be
deselected. The other possibilities available are reserved for other products from the same family as this
gateway.

NOTE: Be careful not to modify the “Protocol Mode” property, as it would reset the entire configuration. If, by any
chance, this should happen, start again with a clean basic configuration (see Section 7.6) or load a previously
saved configuration.

Statistics: This property dictates the presence or absence of the two Receive and Transmit Counters in the
input memory of the gateway (see below). The four possibilities are:

Disabled The two “Receive Counter Location” and “Transmit Counter
Location” properties are ignored.

Enable Receive Counter Only the “Receive Counter Location” property is used by the
gateway.

Enable Transmit Counter Only the “Transmit Counter Location” property is used by the
gateway.

Enable Transmit/Receive Counter Both the “Receive Counter Location” and “Transmit Counter
Location” properties are used by the gateway.

Receive Counter Location: This property is only used by the gateway if “Statistics = Enable Receive
Counter” or “Statistics = Enable Transmit/Receive Counter”. It represents the 1-byte input memory address
(from 0x0000 to 0x0033) where the Modbus Responses counter is copied into. This is a modulo 256
counter (i.e. it starts over at 0 once it goes past 255) which is updated each time a Modbus frame is
received by the gateway.

Transmit Counter Location: This property is only used by the gateway if “Statistics = Enable Transmit
Counter”or “Statistics = Enable Transmit/Receive Counter”. It represents the 1-byte input memory address
(from 0x0000 to 0x0033) where the Modbus Queries counter is copied into. This is a modulo 256 counter
(i.e. it starts over at 0 once it goes past 255) which is updated each time a Modbus frame is emitted by the
gateway, retries included.

Finally, a useful command from the “Help” menu will allow you to check the software versions of the LUFP1
gateway (the “ABC-LUFP” element), but only in “on-line” mode; of course, it also shows the version of the ABC-
LUFP Config Tool.

To obtain this information, execute the “About...”
command of the “Help” menu. An example in
“online” mode is given here:

In “off-line” mode, all versions and information from
the “Sub-Network” and “Fieldbus” categories are
replaced with “Unknown” since they could not be
obtained from an existing and connected gateway.

The “http://lwww.hms.se/abc_lufp.shtml” text is a
hypertext link. By clicking on it, you are directly
redirected to the Schneider Electric's Web page
dedicated to the ABC-LUFP gateways.

This page features many downloadable items
related to the family of LUFP+ gateways, including
the latest version of ABC-LUFP Config Tool.

asc fbout...

ABCLUFP

Complete ¥Yerzion

1.51

ABC-LUFP Config Tool

Wersion

@ 2001-2005 HMS Industrial Metwarks
Allrights rezerved

202  [Revision 9]

Sub-Metwork

ABC-LUFP firrwaare sersion
Sub Metwork Type
Frotocol Type

20
Senal
FIPIO-ME G ateway

Fieldbus

Fieldbus Type
Serial hurmber
Module SW Wersion
Bootloader Yersion

FIP 140
AD4826
1.20
1.23

Faor additional Information and L pdates, visit the Wendors Website at:

http: //www_hms.zse/abec_lufp_shtml
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7.13.3. “Sub-Network” Element

The five commands accessible from the “Sub-Network” menu are: Devices:
- “Paste”: Appends a copy of the last copied node (after a “Copy” | | @5 Fieldbusz
command on an existing node), or a replica of the cut node (aftera || .. ABC-LUFE

“Cut” command), to the list of nodes of the “Sub-Network” element. P

This command)is only available if a node has been previously = @%*MI
copied or cut, and only if the 8 nodes limit has not been reached : T TeSy Sub-Metwork Monitor

yet. 7] TeSy  Add Mode

? TeSy  Add Broadcaster

<] TeSy  Load Mode

T TeSy  Sub-Metwork Skatus.,..
? TeSwz TR’y

- “Sub-Network Monitor”: Allows you to view the mapping between
the Modbus command data and the content of the gateway’s
memory.

Examples of how to use this command are shown in Sections
7.10.3 and 7.10.4.

- “Add Node”: Allows you to add a new node on the downstream Modbus network. Each node corresponds to a
different Modbus slave. This command is not available if there are already 8 Modbus slaves, as is the case with the
gateway’s standard configuration.

- “Add Broadcaster”: Allows you to add a broadcaster node (see Section 7.13.4).

- “Load Node”: Allows you to add a pre-configured node on the downstream Modbus network. The configuration for
this node is contained in an XML file (see the section on “Importing/Exporting a Modbus Slave Configuration” in
Section 7.9). This command is not available if there are already 8 Modbus slaves, as is the case with the gateway’s
standard configuration.

- “Sub-Network Status...”: In “on-line” mode (see | | IFRTTENETIFE |
Section 7.13.2), this command opens a window
displaying the values of the gateway’s error counters.

Fet izzion E Ox34

The “Update” button allows you to refresh the values SHaEIEsEn S §
£h t Single Mode Mizsing =10
orthese counters. Multiple Modes Missing 010
. L _— Cweriun =10
When you run this command in “off-line” mode, all of Cther Error 030

the values are replaced by the word “Unknown” to
show that they cannot be read off the gateway. The
“Update” button then becomes inaccessible.

|Ipdate |

NOTE: The “Sub Network Status” window may be useful to detect problems on the Modbus sub-network. So, if the
number of retransmission errors increases upon using the “Update” button, this denotes the absence of one or
more slaves, Modbus cabling or speed problems, or invalid Commands. Since retransmission errors tend to lower
the general performances of the Modbus communications, you should undertake actions to prevent these
retransmission errors from increasing.
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7. Using ABC-LUFP Config Tool

When the “Sub-Network” element is selected, you have access to all of the options allowing you to configure the
gateway’s communication protocol format on the Modbus network. The various settings you can make are
described below. All of the Modbus slaves present must support these settings and must be configured
appropriately.

- Bitrate (bits/s): The gateway | |Cenfiguration: || Configuration:
supports a limited number of | | 4Phabeti | Categarized Alphabetic | Categorized
communication Speedsl Choose Bitrate (b - Bitrate [bitzz) 19200
. [rata bits [ ata bits a
the one that suits your Modbus | ||c.i Paiy Nore
network. Phyzical standard Physical standard F54a5
P Broadcast Interval [10ms) § | B droadcast Interval (10m:s) Lol
. . . P Retries
- Data bits: 8 bits (requwed). Configuration:
Configuratian: | Alphabetic | Categorized
- Parity: Choose the parity | | #habetc | Cotegorized | Bitiate (bits/s] 19200

Bitrate [bitz/z) 15200 J D ata bits g
- Farity Mane
Phyzical standard RS485

PKw Broadcast Interval (10ms] 100

according to the format chosen
for communications on your
Modbus network.

Farity
Physzical standard
PEW Broadcast Interval (10msg] 100

- PhySical standard: RS485 Configuratior: | Configuration:
(required)_ Alphabetic Eategorizedl Alphabetic | Categorized
Bitrate _[bitSJ’S] 19200 Bitrate [bitzs) 19200
- PKW Broadcast Interval (10ms): | [kGaatts 8 Data bits 8
X . . Parity | Parity M are
When the PKW service is used in Physical standard Physzical standard R5425
broadcast mode (DN = 255), this | [|Fk Broadosst Interval (10ms] P Broadeast Interval (10ms] 100
. . . PEM Retries B Pl Retries 3
option defines the interval

o Timeout time [10ms] 100
following the transmission of the | [Configuation: | : m' —
broadcast command. The next | | Aehabetic | Categorized EHRER
Modbus message, of whatever | |[Biate bis/s) 15200 Alphabeti | Categorzed

. [rata bits a Bitrate (bits/s) 19200
type, will not be sent by the | |I.J, None Dato bi 3

gateway until this period has | |ZEE

wsical st 5485 || || Paiity Nare
PEW Broa

elapsed. The interval must st Interval (10ms Physical standard R5485

th f be | ht . PEW Retries PR\ Broadcast Interval [10ms] 100
ereiore be long enough 10 gIVe | || e Timeout time (10ms] PR Ristiss 3

the slowest Modbus slave the PKw Timeout time (10ms] 100

time to process the broadcast Stop bils

command.

- PKW Retries: Number of retransmissions attempted by the gateway when no response, or an erroneous
response, is received from a queried Modbus slave using the PKW service. The retries stop as soon as the
gateway receives a correct response.

- PKW Timeout time (10ms): Waiting time for a response from a Modbus slave using the PKW service. When the
timeout elapses, the gateway starts a number of retries (see previous option).

- Stop bits: 1 or 2 bits.
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7. Using ABC-LUFP Config Tool

7.13.4. Adding a Broadcaster Node

NOTE: In the specific case of the LUFP1 gateway, you should use the PKW service in broadcast mode (DN = 255)
instead of using a broadcaster node. Thus, you will save precious output data in the limited output memory (from
0x0200 to 0x233), and this data could be used for other Modbus commands. Please refer to section 5.3, for a
description of this service.

A broadcaster node does not correspond to any Modbus slave in particular: it applies to all Modbus slaves. All the
commands configured for this node will be transmitted with the “Slave Address” field set to 0x00. This means that
all of the slaves will execute the command, although none of them will respond to it.

To add a broadcaster node, select “Sub-Network”, then choose “Add Eﬁj Sub-Metwark,
Broadcaster” from the “Sub-Network” menu. The broadcaster node =) Broadcaster
created in this way does not count in the limit on the number of == Prezet Multiple Regs
configurable nodes. A simple example is shown here: | L. [ Slave Address

----- [ Function cade
The addition and configuration of a Modbus command in the listof | @ . i Statting register address
broadcaster node commands is done in the same way as for other | .. i Mo. of Registers
nodes, but with the following differences: | i ' Byte Count

..... i Data

----- [ Clrecksum

e The list of standard Modbus commands which can be used in broadcast is smaller. Only functions 0x06
and 0x10 can be used (see list in chapter 7.11.2).

e The command is made up of a query, but does not include any response. The query bears the name of
thecommand itself, instead of the name “Query”.

e The value of the query frame’s “Slave Address” field is set to 0x00.

Please see chapter 7.12.2.2, for further details on how to configure a Modbus query
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Appendix A: Technical Characteristics

Environment

Height: 120 mm (4.724 in.)

Dimensicns {2ecluding Width: 27 mm (1.083 in.)

connecions) Depth: 75 mm (2.853 in.)
External appearancs Plastic housing with snap-on conneclion to DIM rail.
Torque PSS connector: between § and 7 |bs.-in.

=—— 24V insulated £10%

Maxamiumn consumplion: 280 ma (typically arcund 100 maj

Maximum intermal consumption for all of the gateway's electroniz cards relating
to the internal 5% PSU: 450 ma

Paower supply

Profection class =20
Mazimurm relative humidity 250 without condensation or see page, according to IEC £8-2-30
According to |IEC 88-2-1 Ab, |EC §8-2-2 Bo and [EC 85-2-14 Mb:

= Slorage: —55%C (£3) to +85%C (+2)

Ambiznt air temperaturs (-TZA4°F 1o -51.6°F) (131°F to 180°F)

around the devics, in a dry
environment

= Qperation: —5°C (£3) to  #55°C (£2]
(+17.8°F o 28.4°F)}  (127°F fo 135°F)

E 214107 certificate
L “Choen type” category

The preduct should be installed in an eleciical cabinet or equivalent location.
EC Certified as comphying with Eurcpean standards, unless otherwise stated.
Elzctromagnetic compatibility | Complbiss with indusirial environment standard EM 50 081-2:12583,
(EMC): Transmissian Tested for class A radiation under EM 58011:1880.

Comples with industrial ervironment standards EN 50 022-2:1285 and
Elzctromagnetic compatibility | EM &1 000-8-2:1888,

[EMZ ) Irmmunity Tested according to EMW 50 204:1985, EMS10004-2:1825, EM 61000-4-2:15856,
Er 81000221885, EM 61000-2-5:1865 and EM §1000-4-5:1285.

Communication Characteristics
“Upstream” netwaork =l [
“Downstream”™ netwaork Modbus ETL
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Appendix A: Technical Characteristics

FIPIC
charactenistics

» Physical layer conforming to IEC 15 11588-2.

» WorldFIP communication profile: Profile 2 (Device WorldFIP § FIPIC).

» Mature of netwaork: Device-oriented bus {DeviceBus).

» Metwork topology: Multipoint linear topology (bus) with adapted and passive lins
terminations (see Seclion 2.6.2).

» Physical media (ess = 100, 200 or 500 m):

- Main cabie: 150 0 shielded single twisied-pair copper cable: TSX FP Chsee
- Tap fink cable: 150 £ shigided double tessted-pair copper cable: TSX FP Gl

» Connections: 8-pin SUB-D connectors preferad (ses Section 2.6.2).

« Transmission rate: 1 Mbit's.

= Maximum length of an elecirical segment 1,000 m.

» Mazximum length of the FIPIC network: 15 km, in 15 segments of 1 km.

» Maximurm number of stations: 32 stations per segment, repeater not included; up
o 128 stalions for the entire FIPIC network (repeaters not included). Addresses [
and G2 are reserved for the FIPIMD master and the programming terminal
respectively.

» Mono-master network: Managed by & bus arbitrator (FIPIO master); the
producer / consumer principle is used for inter-station exchanges.

= Access methods: Periodic and apericdic communications handled in bus
‘macro-cycle”; “time-critical” communication system.

1743315 03/2009
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Appendix A: Technical Characteristics

FIPIC = FIPIC statioms are configured according to standard sxchangs  profiles
characteristics {maximum of 22 words in input and in output for each profile).
(coni'd) = Limited station configuration and adjusiment possibiifiss using the FIPIC masier.

Standard and customized station diagnostics.

Stations can be connected and disconnected without afecting communications
between the other stations.

FIPIZ specifics
of LUFP1 gateway

Communication profile (profocol): FIPIC (WorldFIP profile 2).

Communication profile {exchanges):

- FEQ C32 P .. Defsuif profile; configured by means of 30 configuralion parameters
and 30 adjustment parameters ransmitied 1o the gateway by the
FIPID miaster on connechion.

- FEDQ C32 . "Simplified” profile for the FIPIO master; configured using ABC-
LUFP Config Tool.

Characteristics common to both profiles: 32 input words (3%0Wyp 2 .c00.0 to

WIWp. 2.c\0.0.31). 32 output words (%QW\p.Z.c'0.0 to %BOW\p.2.c00.0.31).

Standard connections: male 8-pin SUB-0 conneciorn

Simgle transmission rate: 1 Mbit's.

FIFIZ station of “slave” type.

FIFID address configured using 2 coding wheels (address between 1 and 28] In

the case of Premium PLCs, addresses 0 and 83 are ressreed.

Standard FIPIO diagnostics, but without “input validity™

Ayailable inputs / outputs: 28 input words (%W 2.00\0.0 to %IAp 2.c00.0.25) &

268 output waords (%O0Wp 2.c0.0 to %W 2.000.0.258) for profile FED C32;

profile FED 232 P is limited to a sum total of 28 words.

List of active slaves (LAS) service ooccupies word WWp 2 c\0.0.27.

Indexed pericdic variables (PFKW) service ococcupies words %W Wp 2,080,028 1o

WIWp. 2 .c\0.0.31 and %OQW\p.2.cAD.0.28 to WQW\p.2.c\0.0.31.

Physical media: R5485 seral link

Metwork topolegy: Multipoint linear topology with adapted line ferminmations

{impedance of 120 2 in parallel with a capacity of 1 nF)

Transmission rate: 1,200 to 57,600 kbits's

Data bits: 8

Subscriber addresses: 1 to 247, Address 0 reserved for broadeoasting.

Addresses §5, 126 and 127 reserved if drives or stariers from Schneider Elecinc

are used on the same Modbus netwark.

= Silence time: Eguivalent to the transmission of 3.5 characters.

Meodbus RTU
characteristics
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A WARNING
USE OF RESERVED MODBUS ADDRESSES

Do not use Modbus addresses 65, 126, or 127 if a gateway’s Modbus slaves will include a Schneider Electric
Adjustable-Speed Drive System device such as an Altistart soft-starter or an Altivar motor drive. The Altistart
and Altivar devices reserve these addresses for other communications, and the use of these addresses in
such a system can have unintended consequences.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

Modbus RTU specifics » Mazimum number of subscribers (2xcluding gateway): 8 Modbus slaves.

of LUFP1 gateway = Maximum number of configurable commands:

- FEQ 32 P .. Max. 28 penodic Modbus commands (read + write ), each limitzd
i & single word read or written, which in tum limits the tots
number of words read and writien fo 28.

- FECQ C32. ... 28 pericdic and / or aperodic Modbus commands, with no limit
an the number of words read or writien using any one command;
all available input | outputs (28 input words and 28 cutpul words)
can thersfore be used.

Modbus RTU specifics » Characteristics configured under PLY FRO (profile FED 32 P) or under ABC-

of LUFP1 gateway LLIFP Config Tool (profile FED C232):

- Modbus read commands: Periodic mode mandatory (in FED C32 P) or user-

configurable mode under ABC-LUFP Config Teal (in FED C32).

- Modbus write commands: Periedic mode with transmission on data change {1}
mandatory (in FED C32 P) or user-configurable mode under ASC-LUFP Config
Tool {im FED C32).

- Transmission rate: 1200, 2400, 4800, 8500 or 12200 bits/s.

- Parily: Mone, sven or odd.

- Starf bits: 1 bit.

- Stop bits: 1 or 2 bifs.

- Period of silence: Mot possible to raise the gateway's pericd of silence.

(1) Mode of communication (Update mode) for which the ABC-LUFP Config Tool equivalent is called “Change of
state or Cyclically”. The query for the command thus configured is transmitted periodically, but this periodicity
is overridden if any of the data to be sent are modified. This command mode prioritizes write commands,
ensuring that they are sent as soon as possible.

1743315 03/2009 111



Appendix A: Technical Characteristics

LUFP1 gateway
memory struciure:

Inputs

» 52 bytes accessible to the FIFID master in the form of inpul data (s=e
Section 5.1.3, for the mapping between the addresses of these byles and the

gateway's FIPID objects ).

= 480 input bytes inaccessible fo the FIPIO master due to the use
FED C3Z2/FED C32 P, inputs reservaed for the LAS and PEW services, and the

presance of 3 reserved word.

Addresses

Imput data area

of profile

Ce0000

Ce0033

Imputs accessible to the FIPIC master
{52 bytes)

OecD034

Ox01FF

Inputs inaccessible to the FIPIO master
(480 bytes)

LUFP1 gateway

Crutputs

Memory struciure:

» 52 bytes accessible by the FIPIOD master in the form of owtput data (sees
Section 5.1.2 for the mapping bebtwesn the addresses of these bytes and the

gateway's FIPID objects).

= 480 oulput bytes nacoessible to the FIFID master dus to the use of profile FED
C32 § FED C3Z2 P, outputs resenved for the LAS and PEMW services, and the

presence of two reserved

Addressas

words.

Cutput data area

CecD200

Cec0233

Outputs accessible to the FIPIC master
{52 bytes)

Ce0234

Ox03FF

Crutputs inaccessible to the FIPID master
(480 bytes)

112
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LUFP1 gateway
rmemony struciure:

General data

= 1024 byles inaccessible to the FIPIC master.

Addressses
Ce0400
O0=051F
Cx0520
Ox083F
Oe0E40
0x07BF

D07 CO
CDx07FD
O=07FE
0=07FF

General data area

Input area reserved for the Mailboxes
(285 bytes)

Ciutput area reservad for the Mailbaxes
(282 bytes)

Internal area reserved for the management
of the upstream netwaork
{354 bytes: area not used by the LUFP1 gateway)

Internal area reserved for the contral registers
(G2 bytes / BISE first for 18-bit data)

Gateway status / FIPID master command
(2 reserved bytes on the LUFP1 gateway)

MOTE: Youw can wuse this data area o siore data from a Modbus responss that you
dom't want to pass on to the FIPIO master. You can also use this area for data
transfers between commands as this area is both an input and an output area. In
this cass, alwsys use Ox0400 a5 the slarfing addresz. If you uss the sams

addresses more than onoe in this area, the corssponding locations wi

oe

displayed in red in the “Gensral Area” pans of the “Sub-network Monitor” window,
out it will mot affect the operation of the gateway.

Data tramsfer arder
[swapping)

= FIPIC network: LSE first and MEE last
= LLIFPT gateway: MSE stored in the lowsest memony address.
= Modbus RTU network: MSB first and LZB last.

— The option which should be sslected for Modbus data siored in the gateway's
memory is "Moo swapping”. This option relates to all "Data” and “Freset data”
fields im the Modbus guery and response frames.
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Appendix B: LUFP1 Gateway Settings

The settings described here correspond to the configuration and adjustment parameters for the LUFP1 gateway.
They only exist when the gateway is used according to standard profile FED C32 P. The exchange modes
for the corresponding FIPIO objects are described in Section 5.6. Once they have been downloaded to the
gateway, the values of these parameters can be read and / or replaced using the gateway’s PKW service (see
Section 5.3.5).

NOTE: Some of the configuration and adjustment parameters cannot be modified after the initial setup of the
gateway using the PLC. See the Configuration Parameters and Adjustment Parameters tables in Chapter 4.2.

Configuration Parameters
The configuration parameters enable the gateway to configure the Modbus commands that it exchanges with the
Modbus slaves. The configuration comprises:

1) The number of periodic write commands (periodic command words) for each slave (0 to 15);

2) The number of periodic read commands (periodic control words) for each slave (0 to 15);

3) The address of each periodic command or control word.

The total number of periodic words (command words + control words) is limited to 26.

Each periodic command word corresponds to a Modbus write command to a single register (function 0x06
“Preset Single Register”). This command is cyclical, with advance transmission of the write query if the new
value for the register is modified. This exchange mode is equivalent to “Update mode = Change of state or
cyclically”.

Each periodic control word corresponds to a Modbus read command for several registers (function 0x03
“Read Holding Registers”), even though the command is used to read a single register. This command is strictly
cyclical. This exchange mode is equivalent to “Update mode = Cyclically”.

The configuration parameter values for the standard 8 TeSys U motor starter configuration are listed in Section
424,

PLY Parameter | Access | Values |[Description
Mumber of periodic command words for slaves n*1 1o n'4:
Ox0000  |Bits 0- 3: Mumber of pericdic command wards fior slave n®1 =0to 15
o Bits 4- T: Mumber of pericdic command wonds for slave 2 =080 15
FFFF [ Bits 3-11: Mumber of pericdic command wonds for slave i3 =010 15
Bits 12-15: Mumber of pericdic command words for slave n2 = 0w 15
Mumber of periedic command words for slaves n®S o n8:
Dx0000  [Bits 0- 3: Number of pericdic command words for slave n®3 =0t 15
TekWip 2001 RO 1o Bits 4- T: Mumber of pericdic command wards for slave n®8 =0t 15
IxFFFF [ Bits 2-11: Mumber of pericdic command wonds for slave n®7 =010 15
Bits 12-15: Mumber of pericdic command wonds for slave n*8 =0to0 15
Mumber of periodic control words for slaves n* 1 to n®4:
Ox0000 | Bits 0- 3: Mumber of pericdic control words for slave n®1
g Bits 4- T: Mumber of pericdic control words for slave n*2
FFFF  [Bits 2-11: Number of pericdic contre! words for slave n®3
Bits 12-15: Mumber of pericdic contro! words for slave n®4
Mumber of periedic control words for slaves n®S to n®8:
Dx0000  [Bits 0- 3: Number of pericdic contre! words for slave n°S
Tk Wip.2.c0.0.3 RO 1o Bits 4- T: Mumber of pericdic contral werds for slave n®6
FFFF [ Bits 2-11: Mumber of pericdic contre! words for slave n7
Bits 12-15; Mumber of pericdic contol words for slave n°B

TakiWip.2.20.0.0 RO

el =]

TkiWip.2.c0.0.2 RO

J L
== =1
n &n tn tn

muon nin
RS =

=== =
n in & on
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PLY Parameter Access | Values |Description PL7 Parameter Access | Values | Description
%KW\p.2.c10.0.4 RAW | Oxsess ;‘;’:Drgssi ane 1| |EEWR200017 | RW | Oxeess ;ﬁ;ﬁf’iﬂ;m 14
BKWIp.2.00.0.5 RAW | Dxsess ;‘::Drgssi dor 2| | BKWIB200098 | RAW | Oxeses ;ﬁ;ﬁf’fﬁ;m 15
HKWAD.2.¢10.0.6 RIW | Dxeees Sg;’orgssi e 3| [#KW200018 | RW | Oxesse ;‘ﬁ;‘f’;ﬂgm 15
BKWp.2.0\0.0.7 RAW | Dxeess ;*g;’orgssi e 4| | BKWIS200020 | RW | Oxeess s;ﬁ;sz\ﬂ;m 17
HKWIp.2.¢10.0.8 RIW | Dxssss ;‘gﬁfﬂsim oo| |#KWIB260021 | RW | Oxesss ;ﬁ;ﬁim n*18
%KWip.2.¢10.0.9 RIW | Dxsess o0 e | | %KWR260022 | RW | Oxeess [DOUEESL
HKWIP.2.00.0.10 | RAW | Dxesss ;‘gﬁﬁfim 7| |%KWD200023 | RW | Oxeses ;ﬁ;ﬁ?ﬁ;m n°20
KW, 2.610.0.11 RAW | Dxeees ;*g;’;ssi e g | [FKWB200024 | RW | Oxesse ;‘ﬁ;‘f’;ﬂ;m o1
UKW 2.00012 | RW | Oxeses ;‘S;’Drgssi e o| |EEWR200025 | RW | Oxeess ;ﬁ;ﬁfiﬂ;m -
WKWIP.2.00.013 | RAW | Dxesss ;‘gﬁfﬁim ero| | EKWD2.00028 | RW | Oxeses ;ﬁ;ﬂf’fﬁ;m 3
BKWIp2.00.014 | RW | Dxesss Sg;’orgssi e | [ #KW200027 | RAW | Oxesse ‘;ﬁfﬁ;m o
WKWIP.2.00.0.15 | RAW | Dxesss ;‘gﬁfﬁsim 1o | | #KWIB200028 | RW | Oxeees ;‘L‘Eﬁm n°2
WKW 2.00016 | RW | Oxesss ;‘S:Drzs;f; eera| | BKWIS200029 | RW | Dxeess ;ﬁ;ﬁfﬁ;m o

In the above table, the mapping between the addresses of periodic words n°1 to 26 and the command and
control words of the various Modbus slaves is not given, because it depends entirely on the numbers of periodic
command and control words for the Modbus slaves as a whole. These periodic words are organized as follows:

Address of periodic word n® 1 Addresses of the periodic command words for slave n™1

Addresses of the periodic command words for slave n°a
Addresses of the periodic control words for slave n®1

Addresses of the periodic control words for slave n°8
00000 (1)

Address of periodic word n°26 0x0000 (1)

(1) If you do not use all of the 26 periodic words available, you must reset the addresses of the unused periodic
words.

Adjustment Parameters
The adjustment parameters enable the gateway to configure the general features of its exchanges with the
Modbus slaves.

The adjustment parameters values for the standard 8 TeSys U motor starter configuration are listed in Section
4.25.
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PLT parameter |Access | Bits |Description Possible values or range of values
[0 = 1200 DHs'E OxJ3 = Q500 LRsE
0- 7 | Modous spesd [0l = 2400 D& OxJ4 = 12300 bRsE
[Eli2 - £800 bHe'E
g Nata bits =T hite MJHDI.ISASEI:l—} PacHRTED
= 1=8hite [MiooDus RTU = MaxDaTORY
SAMWp.2.000.020 RO Medbus . ' [=- 1 shop bl
9 format | -oF D 1 = 2 gtap bits
Bl 11 =0 and oit 10 = 0: Mo panty
10-11 2ariy Bit 11 =0 and ot 103 = 1: Even panty
Bit 11 =1 and oit 10 = 0: Odd party
12-15 | Mot used 251000
Iodbus Timeouk F3x. wating percd for 3
reEpOnES "rom a Mothus slaee
- 7 110 255 [uni: 1 - 0255
. HCTE: Aliow Tor e siave Wit th) i3 255 [unik: 100 me) = 100 ms o 25.5 &
onozsl response fime )
EMWp2o001 | RO Mumber of refransmisslons of aframe it | 0= Mo relransmission
na responss from a Modous Blave
&-15 | Tha elave |s gzclarad sbsent F hess 150 15 = Number of consecutive
retransmisslons are compisted withaut 3 | retransmisslons of the sams Modous frame by
comect response being recelved from It | the gateway
Recornection ime for a Modbus slave
deciarag abeert (see Mumber of
P , - O0- 7 | retransmissions, anoee). 180255 (uni: 18)=15%0 2556
SMWp2e0022 | RO The gateway Siops communicating with me
glava for ine sei duratian.
&-15 | Wotused [}
D=0 = *Freeze” = Koobus sxchangss confinue
narmally; command words k=ep thelr currens
Efzct on Modbus sxchanges of yalleE,
0- 7 |d@=zconneclion of the FIPIO netear, or Dl = “MoScanning” = Siop all Modbus
N ) . non-refresnment of FIPID oulput data. gxchanges
HMWp.2.00.023 RO D2 = "Claar = Ladbls exchanges continue,
bur command word yalues ane reset 10 Zer.
E==zct on FIPID eschanges of D0l = *Mz action” = Inputs k2ep thelr cument
15 | @sconnection of the Modbus nebwork, or | valusE.
non-refreshment of Input data. Dl = “Claar = Input valuss are resst o zem
SAMWp.2.c00.0.24 RO O-15 | Mot used [DI00
0= 7 - = P
SMWP2.00025 | RwW Periogicity |F3E! commande [ = Mull penodicity; the Modbus commiand |5
B15 | of pgonus | MOMaEl commanas penerated as frequently 3= possile
0- 7 Fast controls
HMWp2.00.026 | RW EXCNANG2E - 11 255 (unik 10 ms)= 10ms 0 2.556
815 Momal cantrols
b Derodc ward nt 1
. - 7 erodc wordn” &
MWD 2.0 02T R
P B Cwvole time Szrigdicwand nt 9
: ) ) [ = Fagt command
15 of periode | sepome word n*16
b Modbus | Perodic word nt17 1 = Namal commans
SAMWp2C002E | RwW 7 | ®TMENYE | oengmc word n*2d
ikl S [ Periadc ward n* 25
= Deradc word n*26
10-15 Mot u=ad 2100000
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PLT parameter | Access | Biis | Description Possible wvalues or range of values
i Pariadlc word n* 1

7 Periodic word n® E
3 Cycle fime | Penodic word n® G

SEMWhp 2.ev0. 029 RN

{1 = Fast contral
15 of pericdis | panade word n*16

] Matbus | Perlodle word n®17 1 = Mormal conirel
RMWIP2.C0030 | AW 7 eenlrels | papadie word n*24
AP EL DL v 5 Periadle word n"28
g Perigdic word n*26
10-15 Mot used 2F000I00
e o 7 Modbus slave n*{
MW 200003 =
HMWip-2.00.0.31 < E-15 Madbus siave n*2
— = | ade ~dn : 0 = Mo Modbus slave at this locason
wompzonoze| mo | E1| Adssses [Mooous save 1 o e 31 s o
: — of Modous o ——— 1-247 = Adoess of Modbus slave at this
UMWp 200033 | RO il — SODUE BIAVE N 2 ocation (na "empty kcations” are allowed
B-15 Kiodbus slave n'a betasen I slaves)
o 7 Modbus slave n°7
LMWp2.e0034 | R
%MWip.2.c00.34 “ B-15 Madbus siave '3
SehiNp 2. .cVD.0L3S
e e (18] 15 | Mot used [IEERTE ]
SeMWhp 2.ci0. 049

Periodicity of Modbus exchanges and Cycle time of periodic Modbus commands / controls: The
parameters %MW\p.2.c\0.0.25 to %MW\p.2.c\0.0.30 set the cycle time of the Modbus commands corresponding
to the periodic command and control words defined by the configuration parameters:

e The “periodicity of Modbus exchanges” parameters (%MW\p.2.¢\0.0.25 and %MW\p.2.¢\0.0.26) set fast
or slow periodicities for the periodic command and control words.

e Each of the bits in the “cycle time of periodic Modbus commands” (%MW\p.2.c\0.0.27 and
%MW\p.2.c\0.0.28) determines either fast periodicity (bit at 0) or slow periodicity (bit at 1) for the
commands, both defined by the parameter %MW\p.2.c\0.0.25.

e Each of the bits in the “cycle time of periodic Modbus controls” parameters (%MW\p.2.c\0.0.29 and
%MW\p.2.c\0.0.30) determines either fast periodicity (bit at 0) or slow periodicity (bit at 1) for the
controls, both defined by the parameter %MW\p.2.¢\0.0.26.

Addresses of Modbus slaves: Remember that you must define the Modbus slaves starting at Modbus slave
n°1 and then on in sequence, without leaving any “empty slots”.
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Management of Degraded Modes

The management of degraded modes on the LUFP1 gateway, described in Section 4.1.4, now depends on two
gateway adjustment parameters. The table below is the same as the one in that section, except that the two new
parameters have been included:

Event
Disconnection Disconnection of
Desired Premium PLC: of the upstream EIPIO Failure of the the downstream
behavior CPU stop or failure netenrorkm LUFP1 gateway Modbus RTU
network
Beset “aMWip.2.c10.0. Depending on the confipuration
Ourputs Hsold YoMWp 2.c00.0. of the Modbus slaves (2)
Norefresh YaMWip.2.c00.0.2 { N
o Wip. 22000 23:
Reset E— : ,I J: F ,_, ,,3 :I.ﬁ
Inprats - EXN153=0x02(3)
LR L T S F3-
Hald Yas l:-l-:l W P.L.C 0,023
NEB-X15=0x00(3)

(1) See previous page for a description of the adjustment parameter used in this column.

(2) The desired behavior with regard to the outputs should be directly configured on each of the Modbus
slaves. In the case of drives marketed by Schneider Electric, for instance, the outputs are reset by setting
the NTO bit to 0 (command with communication control), and held by setting NTO to 1 (command Without
communication control).

(3) As regards inputs, we strongly recommend that you use the List of Active Slaves (LAS) Service (see
Section 5.2, page 48) to detect the underlying event.

(4) Use the FIPIO Diagnostic Objects (Section 5.4, page 58) to detect the underlying event.

PLC processor stopped or on failure

PLC processor response

Outputs:
Software error, outputs reset to default state or hold their present state depending on configuration.
Hardware error (EEPROM or hardware failure), output state will be undetermined

Inputs: PLC stops responding to inputs in any error state.

FIPIO master response

Depending on the configuration of the FIPIO master:
the FIPIO master stops communicating with the LUFP1 gateway, or
the FIPIO master forces outputs to 0 and refreshes the inputs, or
the FIPIO master holds outputs in their last state and refreshes the inputs.

LUFP1 gateway response

If the FIPIO master stops communicating with the LUFP1 gateway (in the case of a Premium PLC), for each
Modbus Command, the behavior depends on bits 0-7 of the %MW\p.2.¢\0.0.23 parameter:
0x00 (Freeze) The output data sent to the Modbus slave concerned retains its current value and the
input memory continues to be refreshed with the data of the slaves' response.
0x01 (No Scanning) The query of this Modbus Command is no longer transmitted and the input memory is
no longer refreshed with the data of the slaves' response.
0x02 (Clear) The output data sent to the Modbus slave concerned is reset to 0 and the input
memory continues to be refreshed with the data of the slaves' response.

If the FIPIO master forces outputs to 0 and refreshes the inputs, the periodic Modbus exchanges continue to
run:

all output data are reset to 0 and sent to the Modbus slaves,
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the input memory continues to be refreshed with the data of the Modbus slaves' responses,

If the FIPIO master forces holds outputs in their last state and refreshes the inputs, the periodic Modbus
exchanges continues to run:

all output data stay in their last state and are sent to the Modbus slaves,

the input memory continues to be refreshed with the data of the Modbus slaves' responses

TeSys U response

Depending on the slave.

FIPIO scanner stopped or on failure

PLC processor response

The PLC processor provides some error and/or diagnostic objects to the application if FIPIO master stop or
failure (input/output not valid) occurs.

Refer to the PLC user manual for their description.

This information must be managed in the PLC application.

FIPIO master response

If the FIPIO master is stopped (command coming from the application):
the scanner stops communicating with the LUFP1 gateway.

If the FIPIO master is on failure:
the scanner stops communicating with the processor and the LUFP1 gateway.

LUFP1 gateway response

For all Modbus Commands, the behavior depends on bits 0-7 of the %MW\p.2.¢\0.0.23 parameter:
0x00 (Freeze) The output data sent to the Modbus slave concerned retains its current value and the
input memory continues to be refreshed with the data of the slaves' response.
0x01 (No Scanning) The query of this Modbus Command is no longer transmitted and the input memory is
no longer refreshed with the data of the slaves' response.
0x02 (Clear) The output data sent to the Modbus slave concerned is reset to 0 and the input
memory continues to be refreshed with the data of the slaves' response.

TeSys U response

Depending on the slave.

LUFP1 gateways disconnected on FIPIO side

PLC response

The PLC processor provides some error and/or diagnostic objects to the application if slave disconnection
from the application occurs.

Refer to the PLC user manual for their description.

This information must be managed in the PLC application.

FIPIO master response

The FIPIO master provides the processor with some error and diagnostic objects if FIPIO slave
disconnection occurs.

LUFP1 gateway response

For all Modbus Commands, the behavior depends on bits 0-7 of the %MW\p.2.¢\0.0.23 parameter:
0x00 (Freeze) The output data sent to the Modbus slave concerned retains its current value and the
input memory continues to be refreshed with the data of the slaves' response.
0x01 (No Scanning) The query of this Modbus Command is no longer transmitted and the input memory is
no longer refreshed with the data of the slaves' response.
0x02 (Clear) The output data sent to the Modbus slave concerned is reset to 0 and the input
memory continues to be refreshed with the data of the slaves' response.

TeSys U response

Depending on the slave.
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LUFP1 gateways failure

PLC response

The PLC processor provides some error and/or diagnostic objects to the application if slave failure to the
application occurs.

Refer to the PLC user manual for their description.

This information must be managed in the PLC application.

FIPIO master response

The FIPIO master provides the processor with some error and diagnostic objects if FIPIO slave failure occurs.

LUFP1 gateway response

In case of a failure, the gateway stops communicating with the FIPIO master and the Modbus slaves.

TeSys U response

Depending on the slave.

LUFP1 gateways disconnected on Modbus side or slave failure

PLC response

The processor has access to the List of Active Slaves (LAS) coming from the FIPIO master input table.
This word must be managed in the PLC application in order to detect if a Modbus slave is missing.

FIPIO master response

The FIPIO master continues communicating with the PLC processor and the LUFP1 gateway.

LUFP1 gateway response

Depending on the following properties, all of which are configurable for each Modbus Command:

%MW\p.2.¢\0.0.21:X0-X7 (Modbus Timeout) = X x 100 ms,

%MW\p.2.c\0.0.21:X8-X15 (Number of retransmissions) =Y,

%MW\p.2.¢\0.0.22:X0-X7 (Reconnection time) = Z x 1 sec, and

%MW\p.2.c\0.0.23:X8-X15 (Effect on FIPIO exchanges) = 0x00 (No action) / 0x02 (Clear).
After sending a request to a slave, if there is no response after (X x 100) ms, the gateway will send it again y
times before writing information about the missing slave to the List of Active Slave (LAS), if no other Modbus
Command has succeeded for this slave.
If, despite the Y Retries, there is no answer from the slave, the input Data sent to the FIPIO master (Read
requests) is reset to 0 (if 0x02/Clear) or retains its current value (if 0xO0/No action), but only for the data
received from the missing slave.

The gateway will try to reconnect the missing slave by communicating with it again every (Z x 1) ms.

Slave response

If the LUFP1 gateway is disconnected on Modbus side, the behavior depends on the slave.

In the event of a slave failure
No response is sent to the gateway and the state of the slave is undetermined.
This case must be managed in the PLC application.

Sample Gateway Settings
The example below illustrates a system architecture and Modbus exchanges that differ from those in the
standard configuration described in the rest of this manual.

The example uses the configuration and adjustment parameters described in the previous sections.
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System Architecture
The Modbus slaves are grouped by category, rather than in order of address, in the list of Modbus slaves on the

UFP1 gateway. The slaves, as seen by the gateway, are as follows:

Slave Product type Product name Modbus address
N1 Motor starter TeSys U 10
N®2 TeSys U 30
N3 Altistart 48 12
Neg | Softstar Altistart 48 a2
N°5 Speed drive Altivar 58 + Option VW 3-A58303 33
N°6 W#WAW 0 (1)
NT Pz e 0 (1)
N8 ﬁjﬁﬁ.ﬁjﬁﬁjﬁﬁ}ﬁjﬁ}jﬁ}ﬁﬂ}jﬁﬁ}ﬁé A 0 (1)

(1) In the gateway settings, assigning a null address to a slave means that there is no slave at that location.
Not to be confused with the broadcasting of Modbus commands.

Configuration
PC

i FIPIO Master PLC
: TSX 57353 v5.1

{PLT PRO)
—— £
) I B R
T FIPIO
{upstream netwurk}
Slave Modbus EEEmE
numbers addresses

Gateway

®

—*@-4/;/ \@\@

. i
[ ATVS58 =
ATS48 VW3-A5B303
/ Modbus
(downstream network)
Line Junction
termination boxes
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Modbus Exchanges
The table below lists all the registers read or written periodically by the gateway on the Modbus slaves. It will
subsequently be used to configure the gateway’s periodic command and control words.

Product Exchange Address |Register addressed Periodicity
Command 704 Motor starter command Fast
700 Cassette command Mormal
TeSys U -
(x2) 455 Mator starter status Fast
Control 452 Faults present Mormal
451 Alarms present Mormal
Command 400 Command register Fast
ATS48 458 Status register Fast
(=2) Control 4072 Active power Mormal
40863 Torque Normal
400 DRIVECOM command register Fast
Command 401 Online frequency setpoint (complement of 2) Fast
ATV58 402 Internal command register (applications) Mormal
(1) 458 DRIVECOM status register Fast
Conrol 451 Owtput frequency applied to motor (absolute value) Mormal
452 Motor speed estimated by drive (absolute value) Normal
453 Motor current Mormal

Number of periodic command words
Number of periodic control words
Total number of periodic words

=2(x2)+1(x2)+3(x1)=4+2+3= 9
=3(x2)+3(x2)+4(x1)=6+6+4=16
=9+16=25

Reserve: 1 periodic command or control word (maximum of 26 periodic words).

The periodic words are assigned firstly to the periodic command words, and then to the periodic control words.
Each category starts with the first Modbus slave and ends with the last configured slave.

In the present example, this gives us the following configuration of periodic words; a grey background indicates a

periodic word with a “fast” periodicity (otherwise the periodicity is “normal”):

Periodic word Modbus slave Register Periodic word Modbus slave Register
1 Command n*1 M*1 Te3ysl 10 704 14 Controln® 5 MN°2 TeSysU 30 452
2 Command n*2 M*1 Te3ysU 10 700 15 Control n® &6 N°2 TeSysU 30 461
3 Command n°3 M2 Te3ys U 30 04 16 Controln® 7 M*3 ATS4a8 12 458
4 Command n*4 M*2 Te3ys U 30 700 17 Control n® 8 M®3 ATS43 12 4072
5 Command n°s MN*3 ATS48 12 400 18 Controln® 2 M*3 ATS43 12 4 063
6 Command n°6 N®4 ATS48 42 400 19 Control n°10 M4 ATS48 42 458
7 Command n°7 N*5 ATVSE 33 400 20 Control n®11 M4 ATS43 42 4072
g2 Command n°2 MN*5 ATVSE 33 401 21 Control n®12 M4 ATS48 42 4 063
9 Command n*d MN*5 ATVSE 33 402 22 Control n*13 M5 ATVAHE 33 458
10 Control n® 1 M1 TeSys U 10 455 23 Control n*14 M5 ATVAE 33 451
11 Controln® 2 M1 Te3ys U 10 452 24 Control n*15 M5 ATWVAE 33 452
12 Controln® 3 M1 TeSys U 10 461 25 Control n*16 M6 ATVAE 33 453
13 Contoln™ 4 | N2 TesysU 30| 4% | |26 000
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- Modbus speed ... 19,200 bits/s
- Modbus format........... 8 data bits (Modbus RTU) — 1 stop bit — no parity
- Degraded modes ....... Timeout of 300 ms — 2 retransmissions — Reconnect after 30 s — Reset command

values if FIPIO bus is disconnected — Reset the control values of a Modbus slave if this
slave is disconnected.

- Periodicities ............... Fast commands at 300 ms / normal at 900 ms
Fast controls at 300 ms / normal at 1,800 ms

A WARNING

PLANNING OF THE MODBUS EXCHANGES

When you create a new configuration and you want to set up the gateway to handle the Modbus exchanges
for this configuration, it is highly advisable to plot out all such exchanges in advance, as illustrated above.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

NOTE: The configuration of the Modbus slaves themselves is beyond the scope of this guide, and is therefore
not described here. See the user manuals of the corresponding products.
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Configuration Parameter Values

PLT parameter Value Description

Mumber of periodic command words for slaves n*1 to n°4:

Bits 0- 3: Nbr of periodic command words for slave n®1 (TeSys U) =2
Yekp . 2.000.0.0 4386  0x1122 |Bits 4- 7: Mbrof periodic command words for slave n®2 (TeSys U)=2
Bits 8-11: Mbr of periodic command words for slave n®3 (ATS48) =1
Bits 12-15: Nbr of periodic command words for slave n®4 (ATS548) = 1
Mumber of periodic command words for slaves n*5 to n®a:

Bits 0- 3: Nbr of periodic command words for slave n®5 (ATV58) =3
Yekp 2. c\0.01 3 0x0003 |Bits 4- 7:MNbrof periodic command words for slave n®6 =10

Bits 8-11: Nbr of periodic command words for slave n®7 =0

Bits 12-15: Nbr of periodic command words for slave n®8 =0

Mumber of periodic control words for slaves n®1 to n°4;

Bits 0- 3: Mbr of periodic control words for slave n®™1 (TeSys U) =3
YeEWWp 2.0\0.0.2 13107  0x3333 | Bits 4- 7: Nbrof pericdic control words for slave n°2 (TeSys U) =3

Bits 8-11: Nbr of periodic control words for slave n°3 (ATS48) =3

Bits 12-15: Nbr of periodic control words for slave n®d (AT348) =3

Mumber of periodic contral words for slaves n®5 to n°8:

Bits 0- 3: Mbr of periodic control words for slave n®5 (ATVE3) =4
YeEp 2.0\0.0.3 4  0x0004 |Bits 4- 7:Mbrof periodic control words for slave n®6 =0

Bits 8-11: Nbr of periodic control words for slave n°7 =0

Bits 12-15: Nbr of periodic control words for slave n"8 = 0
Yk 2.000.0.4 704 0x02C0 | Address of perodic word n®1: 1st  prd. command word of slave n®1 (TeSys L)
YEWp 2.0\0.0.5 700 Ox0Z2BC | Address of periodic word n*2: 2nd  prd. command word of slave n®1 (TeSys L)
YEWWp.2.000.0.6 704  0x02C0 | Address of perodic word n®3: 1st prd. command word of slave n°2 (TeSys L)
QKW 2.000.0.7 700 Ox02BC | Address of penodic word n°4: 2nd  prd. command word of slave n®2 (TeSys L)
YeEWWp.2.0\0.0.8 400  0Ox0190 | Address of periodic word n°5: 1st prd. command word of slave n®3 (ATS43)
QEWD 2.000.0.5 400  0Ox0190 | Address of periodic word n°6: 1st prd. command word of slave n°d {ATS43)
QKW 2.c00.0.10 400  0x0190 | Address of penodic word n°7:- 1st  prd. command word of slave n™5 (ATVEE)
YW 2.000.0.11 401 x0191 | Address of penodic word n8: 2nd  prd. command word of slave n*5 (ATVEE)
YW \p.2.00.012 402  Ox0192 | Address of periodic word n®2: 3rd  prd. command word of slave n®5 {(ATVS3)
Bk 2.c\0.013 455 Dx01CY | Address of perodic word n®10: 15t prd. control word of slave n®1 (TeSys L)
YekWp.2.000.0.14 452 0x01C4 | Address of penodic word n®11; 2nd prd. control word of slave n®1 (TeSys L)
YWD 2.00.015 461 Ox01CD | Address of periodic word n®12; 3rd  prd. control word of slave n™1 (TeSys L)
QFEWD 2.000.0.16 485  0x01CT | Address of periodic word n®13; 15t prd. control word of slave n*2 (TeSys L)
WKW 2.0\0.017 452 x01C4 | Address of penodic word n®14: 2nd prd. control word of slave n*2 (TeSys L)
QWP 2.00.018 461 0x01CD | Address of periodic word n®15: 3rd  prd. control word of slave n*2 (TeSys L)
QWP 2.00.018 458 Ox01CA | Address of peniodic word n®16: 15t prd. control word of slave n™3 (ATS48)

Yk 2.c00.0.20 4072 Ox0FE8 |Address of periodic word n*17: 2nd prd. control word of slave n®3 (ATS48)
QWD 2.000.0.21 4 063 OxOFDF |Address of periodic word n®18: 3rd prd. control word of slave n®3 (ATS343)
YeFW\p.2.000.0.22 458 Ox01CA | Address of periodic word n®19: 15t prd. control word of slave n*4 (ATS48)
QR 2.000.0.23 4072 Ox0FEE |Address of periodic word n*20: 2nd prd. control word of slave n®4 (ATS48)
YW 2.000.0.24 4063 Ox0OFDF |Address of periodic word n*21: 3rd  prd. control word of slave n®4 (ATS48)

QeFWD.2.000.0.25 458 Ox01CA | Address of peniodic word n°22: 15t prd. control word of slave n®5 (ATVE3)
QoW 2.c\0.0.26 451 Dx01C3 | Address of perodic word n®23: 2nd prd. control word of slave n®5 (ATV5E)
QKW 2.c\0.027 452 x01C4 | Address of penodic word n°24: 3rd  prd. control word of slave n®5 (ATVEE)
YeFW\p 2.000.0.28 453 0x01CHE | Address of peniodic word n°25: 4th  prd. control word of slave n®5 (ATVE3)
YeEWp 2 .000.0.29 0 0x0000 |Address of periodic word n°26:; Mot used (reserved)

124 1743315 03/2009



Appendix B: LUFP1 Gateway Settings

Adjustment Parameter Values

Farameter Value Description
Bits 0- 7: Modbus speed = 18,200 bits's (LS8 byle = 4)
Bit 3: Modbus format = 2 data bits (ot at 1)
SahiWip 2.c00.0 20 260 Ox0104 | Bit % Modbus format = 1 siop ba (bit at 0)
Bits 10-11: Medbus format = Mo parity (bs at 0]
Bits 12-15: Mot used (bits at 00
: S Bits 0- 7: Modbus response timeout = 200 ms (2 x 100 ms)
SaliWip.2.240.0. . iy L= ! !
=MWip.2. i P15 D2 Bits B-15: Murnber of frame retransmissions ower the Modbus network = 2
Bits 0- 7: Time taken by gateway to reconnect Modbus slave following a break in
SehWip 2.c00.0.22 30 0=DME |communication=30s{20x1s)
Bits &-15: Mot used (bits at 0}
Bits 0 T: Behawior on losing FIPID netwerk = Reset pericdic command word
. values fransmitted to Modbus slaves (LB byie = 2]
*aMWip.2.ci0.0.23 214 202 | gie g 45 Behavior on lesing Modbus network = Reset periodic contral word
values transmitted by Modbus slawes (LS8 bye = 2)
SehWip 2.000.0.24 0  OxO0000 | Mot used (bits at 0]
- e an R - saqz | Bits 0= 7: Cycle ime of fast pericdic commands = 200 ms (20 x 10 ms)
aMWip.2.ci0.0.2 23070 DxSAIE Bits &-13: Cycle time of nermnal pericdic commands = 800 ms (20 x 10 ms)
- L A RN — | Bits I~ 7: Cycle time of fast pericdic contrels = 300 ms (30 = 10 ms)
MWip.2. L0228 (s8I0 MeBsiE Bits B-15: Cycle time of normal periodic controls = 1,600 ms (180 x 10 ms)
Cycle tme settings for pericdic commands n®1 to 16;
Bit 0 Prd. command n*1 = fast (0} Bit 5: Prd. command n*d = fast (0}
= VD 2 o] 03T TEE Bit 1:Prd. command n*2 = norma! (17 Bit 8: Prd. command n*7 = fast (0]
T Bit 2 Prd. command n*3 = fast (0} Bit 7: Prd. command n*8 = fast (0]
Bit 3 Prd. command n*4 = norma’ (1] Bit 8: Prd. command n*8 = nemal (1)
Bit 4 Prd. command n®S = fast (0] Bits B to 15 Not used (bits at 0)
SahWip. 2.000.0.28 0 Ow0000 [Cycke tme sefings for pericdic commands n*17 o 28 Mot used
Cycie tme setlings for percdic confrels n®1 to 18
Bit O Prd. control m® 1 =fast (0} Bit 8 Prd. contrel n® 9 = nomal (1)
281110 Bit 1: Prd. contrel n® 2 = normal (1) Bit & Prd. control n®10 = fast (00
~ q4m Bit 2- Prd. contral n® 3 = noemal (1) Bit 10: Prd. contrel m®11 = marmal {1)
SehiWip.2.000.0.28 | 60 B54 smes | Bit 3 Prd. control n® 4 =fast (D) Bit 11: Prd. contral n*12 = normal (1)
neeny | Bit 4 Prd. control n® 3 = normal (1) Bit 12- Prd. control n*12 = fast {0}
Bit 5: Prd. control n® @ = nosmal (1) Bit 13: Prd. contrel n*14 = normal (1)
Bit & Prd. control m® 7 = fast (0} Bit 14: Prd. contrel n*15 = mormal (1)
Bit 7:Prd. control n® 8 = nommal (1) Bit 15: Prd. contrel n*18 = normal (1)
SahiWip 2,000,030 0 [x0000 | Cycle trme sefngs for periodic controls n* 17 w2 26: Mot used
SehWip 2.c00.0.21 TEBD  DxiE0& | Modbus addresses: Slave n®1 (bits 0-T1 = 10/ Slave n*2 (bits 3-15) = 20
Sl 2.000.0.32 (10784 Ox2A0C | Modbus addresses: Slave n®3 (bits 0-7) = 12 / Slave n*4 (bils 3-15] = 42
SahWip. 2.240.0.23 33 0021 | Modbus addresses: Slave n®5 (bits 0-7) = 33/ Blave n®d (bils 3-15)= 0
SeliWip.2.200.0.24 0  Ow0000 |Modbus addresses: Slave n®7 (bits 0-7i = 0/ Slave n®d (bits 3-151= O
SehWip 2000035 0 [x0000 |Motused (bis at )
SehWip 20000 48 0  Dw0000 |Motused (bits at 0)
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FIPIO Objects Available for Programming

Only the Modbus slave control words (%IW\p.2.c\0.0 to %IW\p.2.c\0.0.26), the Modbus slave command words
(%QW\p.2.c\0.0 to %QW\p.2.c\0.0.27) and the LUFP1 gateway LAS service (%IW\p.2.c\0.0.27) are discussed
again here, as no other FIPIO objects are modified in the following example.

See Section 5, for a description of all the gateway’s FIPIO objects.

Inputs %IW\p.2.c\0.0 to %IW\p.2.¢\0.0.26 correspond to the gateway’s 26 periodic control words, plus one
reserved word. As only control words n°1 to 16 are used, the only useful inputs are %IW\p.2.c\0.0 to
%IW\p.2.¢\0.0.15. Inputs %IW\p.2.¢\0.0.16 to %IW\p.2.¢\0.0..26 must therefore not be used:

LUFP1 input Corresponding periodic word

Corresponding slave and exchange (read)

%elWip.2.c\0.0 Periodic control word n® 1

%I'l.-"'.pEu:E'E'1 5 | Periodic control word n°16

%WIW\p 2.c\0.0.16 | Periodic control word n®17

%lWip.2.c\0.0.25 | Periodic control word n®26

11 words not used (inputs at value 0x0000)

%IW\p.2.c\0.0.26 | Reserved word

Slave n®1 (TeSys U @10): Status of motor starter

Slave n°5 (ATVS8 @33): Currentin motor

Outputs %QW\p.2.¢\0.0 to %QW\p.2.€\0.0.27 correspond to the gateway’s 26 periodic command words, plus
two reserved words. As only command words n°1 to 9 are used, the only useful outputs are %QW\p.2.c\0.0 to
%QW\p.2.¢\0.0.8. Outputs %QW\p.2.¢\0.0.9 to %QW\p.2.¢\0.0.27 must therefore not be used:

LUFP1 output Corresponding periodic word Corresponding slave and exchange (write)
%lWip 2 c\0.0 Periodic command word n® 1 Slave n*1 (TeSys U @10} Motor starter command
%IW\p2.cl0.08 | Periodic commandwordn® 9 Slave n°5 (ATV58 @33): Intemal command reg. (app)

%lWip 2 c\0.0.9 Periodic command word n®10

%lWip.2.c\0.0.25 | Periodic command word n®26

19 words not used by the gateway

%IWip.2.c\0.0.26
%IW\p2.cl0.027 |Reserved words

NOTE: Only the mapping for the first and last inputs (or outputs) is shown here, as the intervening periodic
words were described in the tables in Modbus Exchanges, Appendix B.

Only the first 5 bits of the input word assigned to the
list of active slaves (LAS) service are actually used. A
Modbus slave is present if the corresponding bit is set
to 1.

See also Section 5.2 for more details on the list of
active slaves service.

LAS service (Y%IW\p.2.c\0.0.27)

Bit Modbus slave Address

X0 TeSys U motor starter 10

X1 TeSys U motor starter 30

X2 Altistart 48 soft start 12

X3 Altistart 48 soft start 42

X4 Altivar 58 speed drive 33
A5-X15 |Not used (bits at 0) —
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Appendix C: Standard Configuration

The configuration described below is the standard configuration used when implementing the LUFP1 gateway.
NOTE: This chapter mainly gives the user information about the performances obtained on the downstream

Modbus network. It allows users to decide whether, for example, they should change the timing of periodic
exchanges with one or more of the TeSys U motor starters (see Chapter 7).

Configuring Modbus Exchanges

The LUFP1 gateway carries out two types of exchanges with each of the 8 TeSys U motor starters. These
exchanges are periodic and allow you to control and monitor the motor starter.

. . Number Exchange between the LUFP1 gateway
Function | Modbus function of bytes (1) |and the TeSys U motor starter
0x03 Read Holding 115+105 Perodic reading (300 ms period) of the TeSys U motor
X Register ) ) starter's status register (address 455 = 0x01C7) only
0x10 Preset Multiple 145+ 115 Periodic writing (300ms period) of the TeSys U motor
X Registers ) ) starter's status register (address 704 = 0x02C0) only

(1) Mumber of bytes in the Query + number of bytes in the Response, plus a silence time of 3.5 characters for each of
these two frames. Each byte will be transmitted in the form of a group of 10 bits (8 data bits, 1 start bit and 1 stop
bit). These values allow you to calculate the approximate amount of traffic on the downstream Modbus network as

follows:

Yaolume of penodic traffic (300 ms period) ... [(T1.5+70.5) + {145+ 11.5) Jx {8+ 1+ 1) =480 bits
For1 TeSys Umotorstarter ... T 0 480 x (7 000 = 300) = 1,600 bitsfs
For8 TeSys Umotorstarters.... ..o B 6 480 x (1 000 + 300) = 12,800 bitsfs

As a result, on a network operating at 9,600 bits/s, you will need to considerably increase the cycle time for all or
some of the periodic Modbus commands. On the other hand, at a speed of 19,200 bits/s (the default speed), the
available bandwidth is sufficient to support acceptable communications, even with the occasional degraded
mode (retransmission of frames), and to allow the use of aperiodic parameter exchanges (using the PKW service
described in Section 5.3).
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Content of the Gateway’s DPRAM Memory

The LUFP1 gateway’s DPRAM memory contains all of the data exchanged between the gateway and the 8
TeSys U motor starters.

The flow of data between the TeSys U motor starters, the gateway and the FIPIO master is shown below, in
order to highlight the role of the gateway’s memory in these exchanges:

TeSyz U Motor Starters

Outputs
Modbus

Inputs

LUFP1 Gatzway

" o
ouUTPUT data Cutputs
memery area
FIPIO
wEUT data
memery area Inputs

FIFIZ Master
(TSX P57353)

FED €32 P | Configuring the gateway with this profile limits the total number of available words to 26, ie.

52 bytes from amaong the 52 input bytes and the 52 output bytes.

FED C32 | This profile makes available all of the gateway’s 52 input bytes and 52 output bytes.

Input Data Memory Area
The gateway has 52 input bytes. Only the first 16 bytes are used.

Service Address Size Description
0x0000 1weord Value of status register for motor starter @©
Ox0002 1word Value of status register for motor starter @
PE”C_"C"C_ Ox0004 1word Walue of status register for motor starter @
communications Ox0O00E 1word Value of status register for motor starter ®
Contral of 0x0003 1word  Value of status register for motor starter @
TeSys U motor starters Dx000R 1word  Value of status register for motor starter ®
0x000C 1word Yalue of status register for motor starter @
0x000E 1word Walue of status register for motor starter @
fxO0L0 Tbyte  proe input area
0x0033 1byte (35 bytes)
Ox0034 1 byte Reserved memory locations
0x0035 1 byte (2 bytes, always at 0x0000)
LAS service (1) Ox003E 1word Reserved memory locations (2 bytes)
Ox003 .
PKW service (RESPONSE) JEl03E e Reserved memory locations
(1) 0x003F 1 byte (8 bytes)
I e .
JrlO20 ol Unusable input area
0X01FF | byte  \448 bytes)

(1) The data for these services are not actually stored in these gateway memory locations, but the mapping
between the gateway memory and the corresponding FIPIO inputs / outputs (see Section 5.1.3) means that
these locations are not to be used. If they were, the mapping would overwrite the stored data with data from

the services.
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Output Data Memory Area

The gateway has 52 output bytes. Only the first 16 bytes are used.

Service Address Size Description
0x0Z00 1word  Walue of command register for motor starter ©
0x0202 1word  Walue of command register for motor starter @
Periodic 0x0204 1word  Value of command register for motor starter @
n::c:mrnchat 1ons Ox0Z0E 1word  Value of command register for motor starter @
Command of Ox0208 1word  Value of command register for motor starter @
TeSys U motor starters Ox0202 1word  Value of command register for mator starter @
0x0zZ0C 1word  Value of command register for motor starter @
Ox0Z0E 1word  Value of command register for motor starter @
Ox0zZ10
* 1 byte Free output area
0%0233 1byte (36 bytes)
0x0234 ’ .
® - Reserved memory locations
0%0237 1 Bﬁe (4 bytes not used by gateway)
0x023 - :
PKW service {COoMMaND) Jrl238 B Resarved memaory locations
(1) 0x023F 1 byte (8 bytes)
Ox0240
® - i Unusable output area
Dx03FF 1 byte (448 bytes)

(1) See note on “PKW service (RESPONSE)” in the previous table.

Total Number of Modbus Queries and Responses

The total number of Modbus queries and responses is 32 (2 periodic queries and 2 periodic responses for

each of the 8 TeSys U motor starters). Since the total number of Modbus queries and responses one can

configure for a single gateway is limited to 52 (whichever profile is used: FED C32 or FED C32 P), there are 20

spare Modbus queries and responses (i.e. the equivalent of 10 Modbus commands).

This reserve is therefore enough for the addition of any single Modbus command to each of the TeSys U motor
starters, as this requires 16 Modbus queries and responses (1 query and 1 response for each of the 8 motor

starters).
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Appendix D: Sample Use under PL7 PRO

A practical example can be found on the http:///www.schneider-electric.com website.

*  The first file, "LUFP1_FEDC32_Example.cfg”’, is an ABC-LUFP Config Tool file; its content corresponds
to the system architecture described in Section 4.1.1. The gateway must therefore be configured using

profle | FED €32 |, qer PL7 PRO (see Chapter 6). This ABC-LUFP Config Tool file
corresponds to the standard configuration used in this guide.

* The second file, “lufpl — exemple du tutorial fedc32p tsx57252.stx ”, is a PL7 PRO file and provides the
example for a TSX Premium PLC with a TSX 57252 processor where the LUFP1 is configured under
PL7.

*  The third file, "lufpl tutoria_en fedc32p tsx57353.stx”, is a PL7 PRO file and provides the example for a
TSX Premium PLC with a TSX 57353 processor where the LUFP1 is configured under PL7.

»  The fourth file, "lufpl_tutoria_en fedc32_tsx57252.stx”, is a PL7 PRO file and provides the example for a
TSX Premium PLC with a TSX 57252 processor where the LUFP1 is configured under ABC-LUFP
Config Tool. The configuration “LUFP1 - FED C32 - Exemple.cfg” needs to be loaded onto the LUFP1.

»  The fifth file, "lufpl_tutorial_en_fedc32_tsx57353.stx”, is a PL7 PRO file and provides the example for a
TSX Premium PLC with a TSX 57353 processor where the LUFP1 is configured under ABC-LUFP
Config Tool. The configuration “LUFP1_FEDC32_Example.cfg” needs to be loaded onto the LUFP1.
The content and application of these examples is dealt with in the following sections.
The configuration of the first file corresponds exactly to what is described in the previous sections; its content is

therefore not detailed here. However, the PL7 PRO file is described below, in terms of the structure of the
program sections used and the related operating screens.

Overview of the “LUFP1_tutorial” example

In this example_ the wvarious program sections and sub- S Mavigaraur Application
programs (icon|[51]), and operations screens (icon } are E ih| i | = |
arganized as follows: T vuesimcnmee
o Command and control screen. 8 TeSys U motor starters: =54 STATIR
[y otz ticn
i | Cmd_mon M@ Comligiration maliricle
E Srld [ Contigwation egivelis
[z} -3 Fromamme
Command Control O[5y Tohe Mas
. . L . . . A Sesicon
¢ Using the indexed pericdic variables (PKW) service to read R Bt
or write the value of a register: i % e
i Pkw_service =
H— i L]
PKW Service -] Euinerania
) ) ) -] Tapes OFE
o FIPIO and LAS service diagnostic commands: ] venshien
. . Db o = ralimenine
EA Diagnostics %Dﬁ;ssgsﬁmn
. - -k Conetanisz
FIPIO Diagnostics % -
EfS
=1 Tebkesdanimation
[7] chearcaiies._fioio
. . . ) . -] Envess_sotkes_bipl
Each of the above groupings is described in a separate section. o L
B[] Dommer
[EF - Evvans dsploibacion
[F EchangezFazzenale LFFI
B Communs uimilines
[ Service Piow
- Disgrosiics FFID
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This description remains concise, because it is only meant to describe the overall operation of the program and
the way to use the related screen. If you need a greater degree of detail, don't hesitate to review the actual
content of the example under PL7 PRO.

The source code contains numerous remarks to help you understand how it works. Each "program" file starts
with a short description of the way it operates, and each line includes a comment.

Each variable used has a symbol whose name describes its use. Use the keyboard shortcuts “Ctrl+E” and
“Ctrl+F” to display the variables by address (e.g. %MW100) or by symbol (e.g. Pkw_checked_boxes_dn).

Three animation tables (icon E) have been created, “FIPIO Diagnostics”, "lufp1_inputs_outputs" and
“lufp1_Pkw”.

However, the operating screens provided are more than sufficient to present the application data used
throughout thisexample.

Displaying LUFP1 Gateway Inputs / Outputs
The “LUFP1 gateway exchanges” operating screen comprises two separate panes:

+ Hexadecimal display of gateway input data (%IW\0.2.2\0.0 to %IW\0.2.2\0.0.31) in the INPUTS frame.
These inputs are named and grouped in the same way as in this guide (see Section 4.2.7). Of course, the
display of these input data is correct only if the standard gateway configuration is used.

In the case of the standard configuration, these input data comprise the periodic Modbus data (command
and control of TeSys U motor starters), the Modbus aperiodic data (indexed periodic variables /| PKW
service) and the input word of the list of active slaves (LAS) service, as well as the free and reserved
memory locations.

. Hexadecimal display of gateway output data (%QW\0.2.2\0.0 to %QW\0.2.2\0.0.31) in the OUTPUTS
frame. As above.

Command and Control of the 8 TeSys U Motor Starters

The “Command Control” operating screen (see illustration on next page) allows you to monitor the status of
the 8 TeSys U motor starters, numbered from 1 to 8. It also enables you to command them individually by means
of a number of buttons.

Registers 455 and 704 on each of the 8 TeSys U motor starters are used to conduct this control and command
function:

455 - TeSyrs U status register (IEC61915) 704 — Command register (IEC61915)
Bit 0 ......... Motor starter ready BitO ... Reserved: Run forward
Bit 1 ......... Contactor in ON position (I Bit1...... Reserved: Run reverse
Bit2 ... Fault (trp or dropout) Bit2 ... Reserved (stop)
Bit3 _......_ Alarm present Bitd ... Reset
Bit4 ......... Specific: Tripped m: Bitd ... Reserved (emergency start)
Bit5 ......... Specific. Fault reset authorized Bit &5 ......... Self test: Triggering test (frp)
Bit6 ......... Specific: A1-AZ supplied Bite ... Reserved (low speed)
Bit 7 ......... Specific: Motor running Bits 7-11 .. Reserved by IEC61915 standard
Bits 8-13 __ Motor current (2#10 0000 = 200%) Bit 12 ... Specific: Overload (shunt rip)
Bit 14 ..._... Reserved: Local control Bit 13 ....... Specific: Pause (reserved for adjustment)
Bit 15 ....... Ramping (motor starting) Bits 14-15 Specific: Reserved
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These statuses and commands are grouped into two sections: “General

D

Status”, for the general operating mode of the motor starters, and TeSys U n*1
"Motor" for that of the controlled motors. The last section, “DEBUG
COMM.”, displays the two registers %IW and %QW used for each motor General —

Ready — ON |:| |:|
starter.

pausg | et

This screen is shown opposite, but only for the first motor starter, as it is { Stop STOP |

identical to the 7 others.

Most of the displays in this operating screen are directly linked to the ? Fault reset ?
%MW registers, which in turn contain the values of registers %IW4.0.1 Fault reset
to %IW4.0.8 and %QW4.0.1 to %QW4.0.8 (status and command Tiinmed
registers of the TeSys U motor starters). Only the indirect commands o I:I
and statuses are described below. Shunt Trip SHUNT |
Test Trip TEST
The “Cmd_mon” program performs the following tasks: MOTOR _I
. It copies the values of words %MW20 to %MW27 into output M
otor current a0

registers %QW\0.2.2\0.0 to %QW\0.2.2\0.0.7 and copies the values

of input registers %IW\0.2.2\0.0 to %IW\0.2.2\0.0.7 into words Motor current %) 156.25
%MW10 to %MW17. Fun Forward FOR
These data are copied because word bit extraction can be ks RE\..FEISE REV
carriedout on %MW-indexed words, but not on %IW-indexed Stopping sTOP
words. The sub-program “Sr0” makes extensive use of word | |DEBUG COMM.

indexing, as it can be used to manage any motor starter, the latter TeSys U commanid 1640001
being designated by the word %MWO0. E.g. “%MW10[%MWO0]:X13” T i
is authorized, but not “%IW\0.2.2\0.0 [%MWO0]:X13". &30 N 16#32C3

Alarm — Fault

[l
[]

Furthermore, the input and output words are copied one by one, as PL7 PRO does not support expressions such

as “%IW\0.2.2\0.0:8".

* |t runs the “Sr0” sub-program calling loop to command and control the 8 TeSys U motor starters. At each
iteration of the loop, the word %MWO (“Module”) takes a value from 0 to 7 in order to serve as an index for

words %MW10 to %MW17 (inputs) and %MW20 to %MW?27 (outputs).

The “Sr0” sub-program is called once per motor starter from the “Cmd_mon” program. Each of these calls
should be made with a different value in the word %MWO0 (between 0 and 7) as it is used to index the status
word and the command word of the same motor starter. The sub-program is used by the screen shown above to

perform the following tasks:

Determining the overall status of the motor starter with: in case of triggering (tripped), 1[I
contactor on the motor starter is in the ON position, and |I| in all other cases.

Using the commands generated by buttons START | ong _STOP |45 syitch the motor starter into or out of pause
mode (bit 13 of the command word).

NOTE: The "pause” mode should not be used for a normal application; use the |FOR | |REV|an|:I |ST{JP| buttons
instead (see next page).

Activating the motor starter fault reset command (bit 3 of the command word) if the user pressed the | RESET
button and the faul LED is on: . Onee this command has been activated, it is cancelled as soon as the LED
goes off: L1

Activating the motor starter self test command (trp) (bit 5 of the command word) if the user pressed the TesT |
button and the “Tripped” LED is off: . Once the command has been activated, it is cancelled as soon as
the LED goes on: E
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Evaluating the value of the motor current, given as a percentage of the IR current value (unit = % FLA).
Bits 8 (LSB) to 13 (MSB) of the motor starter status word are extracted and the appropriate unit, i.e.
3.125% FLA, is then used to evaluate the current. The maximum value is therefore 63, or
196.875% FLA.

Using the ! FOR I. REV | anq LSTOR | buttons exclusively to enable only one of the three following

commands at a time, while resetting the other two to zero, in descending order of priority: stop (bit 2 of
the command word), run forward (bit 0), and run reverse (bit 1).

Using the Indexed Periodic Variables (PKW) Service

The “PKW service” operation screen allows the user to command the reading or the writing of a register on a
Modbus slave, on the gateway, or on all the Modbus slaves at once (broadcast). The screen is divided up into a
number of frames, as illustrated below:

The first frame, “DN (Device Number)”, is used

to select the station to be polled by the PKW - Fﬁ”ﬁ}g&i‘:;:rgmbeﬂ T:E {R"H'm”mm““'}
service. Only one box can be checked at any o

given time. Depending on the box selected - Tgsﬁ 0 :QE :ms: m:m: PWE (valug to wiita)
when the “SEND command” button is clicked, & TeSys U n°3 motor starter |ll |
the DN field (MSB of %QW\0.2.2\0.0.29) of the F TeSys U n"4 motor starter

PKW service command will be updated TeSys U n"3 motor starter :
accordingly (see Section 5.3.2). The “Other [ TeSys U n’b motor starter RN (TR

address:” box allows the user to type in an [ TeSys U n°B motor starter
address ranging from 1 to 247. ETbihcr sl s EI  Write a rogister

I~ TeSys U n*F motor staner | [ RESET command
W Read a register

[~ LUFP1 gateway
[" Modbus broadcast ENYOI commande

The second frame, “PKE (Address Register)”, allows you to set the address of the register to be read /
written. When the “SEND command” button is clicked, the value currently entered in this frame is copied
into the PKE field (%QW\0.2.2\0.0.28) of the PKW service command.

The third frame, “PWE (Value to be written)”, will only be used for write commands on registers. When
the “SEND command” button is clicked, the write command is copied into the first word
(%Q\0.2.2\0.0.30) in the PWE field of the PKW service command, providing the “Write a register” box is
checked.

The fourth frame, “R/W (Read / Write)”, allows you to select the type of command generated by the PKW
service: Read, Write or Reset the response. Only one box can be checked at any given time.

The “SEND command” button triggers the update of the gateway’s periodic output data
(%QW\0.2.2\0.0.28 to %QW\0.2.2\0.0.31) so that the gateway generates a command that matches the
settings and values in the frames above. These updates are performed in the “Pkw_service” program.
Of course, using periodic data means that a new command can only be generated when one of the
values involved changes from one command to the next. This is why the “Reset” command is useful, for
example, so that the same command can be repeated several times.

E.g. In the above example, the frames are configured to issue a read command (0x52) on the register located at
address 455 (0x01C7) of TeSys U motor starter n°3 (0x03).
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e The last frame, beneath and apart from the others, displays the output data transmitted to the gateway in
order to generate the corresponding PKW command, and the input data from the gateway’s response to

this command.

The following example contains the PKW service output and input data for the instances described at
the bottom of the previous page. The reading value is 0x01C3.

LOWhp 2.c\0.0.28 | 168#01CF PKE - Adresse paramétre 16401CF | %lWhp.2.c'0.0.28
%QWp.2.c40.0.29 | 1640352 R Pt toe (L5ey | 16#0352 ] %0AAp.2.c10.0.29
%QW\p.2.c40.0.30[ 1640000 | PWE - Parameter Value (n°1) [16#00C3] %IWhp.2.c10.0.30
3% QWp.2.c40.0.31] 1640000 | PWE - Parameter Value (n°1) [ 1640000 | %wnp.2.c10.0.31

The “Pkw_service” program includes the ST instructions that use the values entered in the “PKW service”
frame, described on the previous page, to update the PLC outputs for the PKW service command on the
gateway (%QW\p.2.c\0.0.28 to %QW\p.2.c\0.0.31). The program handles the following tasks:

» It tests the checkboxes in the “DN (Device Number)” and “R/W (Read / Write)” frames. If, in either frame,
none of the boxes is checked, one of them will be selected by default (DN = 1st Modbus slave; R/W =

Read a register).

» It compares the values over two consecutive PLC cycles in order to keep only one box checked at any

given time in each frame.

* When it detects a click on the “SEND command” button, it updates the local variables, followed by the
outputs corresponding to the gateway’s PKW service. The purpose of this two-stage update procedure is
to isolate the use of the outputs from the rest of the program.

LUFP1 Gateway Diagnostics

The “FIPIO Diagnostics” operating screen provides a graphic example of the use of the list of active slaves
(LAS) service, specific to the gateway, and of the FIPIO diagnostic objects that a TSX Premium PLC assigns to
the stations on its FIPIO network. See the PL7 PRO user manual or online help for more details about using

FIPIO diagnostics on Premium PLCs.

The screen is divided up into three separate frames, as illustrated below:

o List of active Modbus slaves: Each “TeSys U n°¢” in this frame indicates that the corresponding TeSys
U motor starter is present. The hexadecimal value in the top right corner is that of the FIPIO input for the
list of active slaves (LAS) service, namely %IW\p.2.c\0.0.27. See Section 5.2 for a detailed description of

the LAS service.

In this example, bits 2 and 4 of
the LAS service input word have

been reset by the gateway.

Modbus slaves n°3 and 5 are
therefore absent.

List of modbus Active Slaves |  zwo00000011101017 |
LUFP1] [TeSysUn'1| |TeSysUn2|
\ L

[ TeSys Un'6 | | TeSys U n°7 | | TeSys U w6 |

The “LUFP1” box uses a system bit on the Premium PLC to indicate whether the gateway is present on,
or absent from, the FIPIO network (colored blue or red accordingly). This system bit (%SW128:X2 in this

example) is described in Section 5.4.1.
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e Diagnostics: Implicit exchanges: The Diagnostics : Implicit Exchanges
first two rows of the table in this frame 027
correspond to the “Module fault” | |amoDERR
(%I\p.2.c\0.MOD.ERR) and “Channel | | ®M.1x

fault” (%I\p.2.c\0.0.ERR) described at the %”,;,”,ff f 7| Staius | Ha exhanges

beginning of Section 5.4. The last two 0.0 of the

rows correspond to the words ;‘;’;m

%MW\p.Z.F:\O.OI and _ %MW\p.2.c\0.0.1, | o TRIE R

both described in Section 5.5. 0.0 Exchanege | Comm and param elar rec eled | ACEPTED
Feedback (. axjust parameter recaiwad - ACCEPTED

If the FIPIO connection between the PLC sl-oniiglrabion stamelatretomed G CERTED

and the gateway is lost, the first two rows

signal the presence of just such a fault U IR A il Fault ail least ona channel is indarault, ..

Fanilt = communication brea kdown bebween the PLC and the LIJFF1

Chiammnel  [syFEy ER T
Fanlt = communication brez kdown bebween the PLC and the LIJFF1

(see example).

If these faults arise, the “Explicit exchanges”, refreshed every 5 seconds (see below), indicate the presence of
an “Internal fault” (Standard channel status) and “Gateway absent” (Module status). A sample screen is shown
below.

o Diagnostics: Explicit exchanges: Both rows of the table in this frame are refreshed every 5 seconds.
They indicate the nature of any errors detected either by the gateway or by the FIPIO master.

See Sections 5.4.2 and 5.4.3 for a i
description of the explicit objects Diagnostics s Explitibexdanges
SEAMIN0Z2 L Module

introduced here. aMODZ | Status
[ 167000 |

* Galeway is missing

The example opposite illustrates one
type of error (gateway out of supply). i Boar ol I HRl R
[1670010 || Status

The “Diagnostics” program includes all the ST instructions for generating the explicit FIPIO diagnostic
commands. The program handles the following tasks:

o Atimeout (%TM4) is used to generate two explicit diagnostic commands every 5 seconds. One of these
commands reads the “Module status” and the other reads the “Standard channel status”.

e A second timeout (% TMS5) is used to prolong the “Read status in progress” alert (%MW\p.2.¢\0.0:X0) by
500 ms, so that it can be seen in the “Exchange management status” line of the “FIPIO Diagnostics”
screen. This indicates the activity triggered by the two explicit diagnostic commands (see previous
point).
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Only the Modbus commands shown in
the table opposite are supported by the

gateway. The structure of the query and 3 0x03 — Read Holding Registers
response frames for each of these - -
commands is described in the rest of 6 0x06 Yes Preset Single Register
this chapter. 16 D0x10 Yes Preset Multiple Registers

Function code

Broadcast (1)

Modbus command

(1) The content of this column shows whether the command can be added (“Yes”) or not (“—") to the list of

commands for a broadcaster node, known as “Broadcaster” in ABC-LUFP Config Tool.

In the following sections, each byte in the query and
response frames of a Modbus command is described,
in sequence, with the exception of the fields opposite:
these are always present in the queries and
responses of Modbus commands.

The first two bytes of these frames correspond to the
“Slave Address” and “Function” fields. The last two
bytes are the two “Checksum” bytes.

Slave Address

- Non-modifiable (Modbus
address: 1to 247. Addresses 65,
126, and 127 prohibited)

- Non-modifiable (Modbus

Function .
command code)

... Other ... Specific Modbus

fields. .. command data. ..

Checksum (Lo)

Checksum (Hi)

- Type of error check

- Number of the 1st byte
checked

The following descriptions of the Modbus frames are mainly intended to help you to configure the gateway’s
Modbus exchanges using ABC-LUFP Config Tool. See the documentation of each Modbus slave to check for
any restrictions on the use of these frames (number of registers which can be read or written in a single Modbus
command, for example).

It is preferable to get hold of a standard Modbus document, such as the Modicon Modbus Protocol Reference
Guide (ref. PI-MBUS-300 Rev. J), to see how the elements displayed in ABC-LUFP Config Tool map match the
content of the corresponding Modbus frames. Here is a mapping example for a complete frame (including the
start and end of frame fields shown above), based on the “Read Holding Registers” Command (0x03) section.

Elements under ABC- Modbus frame fields Size
LUFP Config Tool

Modbus Slave Address Slave no. 1 byte
query Function code Function no. 1 byte
Starting Register Address Mo. of 1st word (MSEB / LSB) 2 bytes

Numkber of Registers Mumber of words (M5B / LSB) 2 bytes

Checksum CRC16 (LSB / MSB) 2 bytes

Modbus Slave Address Slave no. 1 byte
response | Function code Function no. 1 byte
Byte count Mumber of bytes read 1 byte

Data Value of 1st word (MSEB / LSB) 2 bytes

Value of last word (M5B / LSB) 2 bytes

Cheacksum CRC16 (LSB / MSB) 2 bytes

Section 7.12 also shows a few examples of mapping between the elements displayed in ABC-LUFP Config Tool

and the corresponding Modbus frame fields.
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Appendix E: Modbus Commands

NOTE: Here, the notions of “input” and “output” (and assimilated concepts) are meaningless, in as far all
Modbus commands have access to the entire memory of the Modbus slave. We continue to use these terms,
however, in order to conform to the terminology of the standard Modbus documentation.

Frame Field Value or properties
Query Starting Address (M3E) Add fthe 1 \ _
Starting Address (LSB) - ress of the 1st output / internal register
MNumber of points
(MSB) - Number of output / internal registers
Mumber of points (LSB)
Response |Byte count - Number of data bytes = Number of output / intemal registers x 2
Data (first register / MSB)
Data (frst register | LSB) - Byte swap = “No swapping” (or “Swap 2 bytes”)
- Data length = Value of the "Byte count” field
Data (lastregister/MSB) | _ p5t5 |ocation = Address in the gateway’s input memory
Data (last register / LSB)
“Preset Single Register” Command (0x06)
Frame Field Value or properties
Cluery Reqister (MSEB) ~ I .
Redqister (LSB) Address of the output / internal register
Preset data (MSB) - Byte swap = "No swapping” (or "Swap 2 bytes”)
- - Data length = 0x0002
Preset data (LSB) - Data location = Address in the gateway’s output memory
Response |Register (MSB) - Byte swap = "No swapping” (or "Swap 2 bytes”)
Register (LSB) - Data Iengt_h = 0x0002 _ o
Preset data (M38) - Data location = Address in the gateway’s input memory
~ NOTE: These data are an echo to the query: in most cases there is no
Preset data (LSE) need to feed them back to the FIPIO master.

NOTE: Instead of placing the echo of the response to the “Preset Single Register” Command (0x06) in the
addresses reserved for FIPIO inputs (0x0000-0x0033), you can put it at 0x0400. This is what the gateway does
automatically when you configure periodic command words.

“Preset Multiple Registers” Command (0x10)

Frame Field Value or properties
Cluery Starting Address (MSB) | ; Wy .

Starting Address (LSB] Address of the 1st output / internal register

No. of Registers (MSB) | T .

No. of Registers (LSB) Mumber of output / internal registers

Byte Count - Number of data bytes = Mumber of output / intemal registers x 2

Data (first regster / MSE) tr e = & s minAT (ar " Suram D dea

Data (first reqister/ LSB) - Byte swap = “No swapping” (or "Swap 2 bytes”)

- Data length = Value of the "Byte count” field

Data (last register /MSB) | P . R

Data (last register /LSB) Data location = Address in the gateway’s cutput memory
Response | Starting Address (MSB) |- Address of the 1st output / internal register

Starting Address (LSB)

Mo. of Registers (MSEB) |- Mumber of output / internal registers

Mo. of Registers (LSB)
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Modbus Protocol Exception Responses
When it cannot process a command issued by a Modbus query, a slave sends an exception response instead of
the normal response to the query.

A WARNING

UNATTENDED OPERATION OF THE SYSTEM

With standard Modbus commands, the LUFP1 gateway considers that all the exception responses it receives
from Modbus slaves are incorrect responses. As a result, it will carry out the re-transmissions configured for
the queries involved.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

The structure of an exception response is independent of the Modbus command associated with the “Function”
field of the query involved. The complete frame of an exception response is shown below:

Slave Address Modbus address (1 to 247; addresses 65, 126 and 127 prohibited): The value of this field is
identical to that of the “Slave Address” field in the guery involved.
F . Command code, with exception indicator: The value of this field is set to 0x80 + the value of
unction e . .
the “Function” field in the query involved.
E . Code indicating the nature of the error which has caused the exception response (see table
xception Code below)
Checksum {Lo)
Checksum (Hi) | °r check
Code |Exception Description of the exception
O0x01  [ILLEGaL FuncTioN | The query’s “Function” command is not implemented in the Modbus slave
software, or it is unable to process it for the moment.
0x02  |ILLEGAL DaTa The combination of the query’s “Starting Address” and “Mo. of Registers” fields
ADDRESS (or assimilated fields) gives access to one or more addresses which are not
accessible on the Modbus slave.
Ox03  [ILLEGAL DaTa The value of one of the Modbus query's fields is outside the authorized range.
VALUE This error does not affect the content of the “Data” (or assimilated) fields, as it
only governs the fields used in managing the Modbus protocol.
0x04 ?I:':_ILEREEHCE An unrecoverable failure has occurred when processing the command.
Ox05 | ACKNOWLEDGE The Modbus slave informs the gateway that it has accepted the command
(1) (acknowledgement); but that it will take too long to process it and it cannot afford
to wait for the completion of this process before sending a response.
The gateway will need to transmit further queries in order to determine whether
the command has finished.
Ox06 [SLave DEVICE The Medbus slave informs the gateway that it is already running a command and
(1) Busy cannot therefore run the one transmitted to it.
The gateway will need to retransmit the query later.
0x07  |NEGATIVE The Modbus slave informs the gateway that it cannot process the reguested
(n ACKMOWLEDGE command. This exception only affects commands 13 and 14 (0x0D and 0x0E).
These functions are not part of the standard Modbus commands and are not
descrbed in this document.
Ox08 [Memory PariTy | The Modbus slave informs the gateway that it has detected a parity error on
(1) ERROR access to its own memory. This exception only affects standard commands 20
and 21 (0x14 and 0x15), which are not supported by the gateway.

(1) See the standard Modbus documentation for further information about these various scenarios.
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Oxeoee Value expressed in hexadecimal, which is equivalent to the Heeee, ssesh and 16#e+++ notations,
sometimes used in other documents.

NOTE: The ABC-LUFP Config Tool software uses the Oxe** notation.
e.g. 0x0100 = 16#0100 = 256.

2ffecce eooe Value expressed in binary. The number of ‘' digits depends on the size of the item of data
represented. Each nibble (group of 4 bits) is separated from the other nibbles by a space.
Examples: byte 2#0010 0111 = 39, word 2#0110 1001 1101 0001 = 0x69D1 = 27089.

ABC-LUFP Name of the PC software used to configure and monitor the LUFP7 Profibus-DP/Modbus

Config Tool Gateway.

ASIC Integrated circuits specific to a given user and application, covering two major families: pre-
characterised processes and pre-distributed networks.

ATS Abbreviation of “Altistart” (soft start- soft stop unit).

ATV Abbreviation of “Altivar” (drive).

CRC Cyclical Redundancy Check.

LED Light-Emitting Diode.

DP Decentralised Periphery (remote [/O). Profibus version or protocol meant for quick
communication with remote 1/0O. This is the only Profibus protocol supported by the LUFP7
gateway.

DPM1 Class 1 DP master: the central automatic control of a Profibus-DP network. It resets and
controls I/O transfers and slave diagnostics on the network. One can have several DPM1
stations on a given Profibus-DP network, each one steering its own slaves.

DPM2 Class 2 DP master: The programming, configuration, and diagnostic device of a Profibus-DP
network.

Fieldbus A term referring to the upstream Profibus-DP network in ABC-LUFP Config Tool.

FMS Profibus-FMS messaging system that defines the objects and application services applicable to
these objects. By extension, the Profibus version or protocol dedicated to complex and advanced
communication tasks at the cell level. This protocol is not supported by the LUFP7 gateway.

GSD Electronic equipment database, also called GSD file. This term designates the format of the
files (“.gsd” extension) that are used by a Profibus master configuration and adjustment tool to
configure their exchanges according to that same protocol.

Handshake An old term referring to the two registers used for initialising and carrying out diagnostics of the
LUFP7 gateway. This term has been replaced by the expression “Control/Status Byte”.

LRC Longitudinal Redundancy Check.

LSB Least significant byte in a 16-bit word.
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MSB

Node

PA

PDP

Pl

PNO

PPO

Profibus

PSU

Sub-Network

TSDI

TSDR

XML

Most significant byte in a 16-bit word.
A term referring to the connection point of a Modbus slave under ABC-LUFP Config Tool.

Profibus version or protocol dedicated to process automation. This protocol is not supported by
the LUFP7 gateway.

Profibus-DP (see “DP” above).

Profibus International. This term designates the international organization for users of the
Profibus protocol. It is responsible for federating Profibus skills centres, scattered throughout
the 20 largest industrial countries. The list of user groups of the Profibus protocol is available
on the Profibus web site, at http://www.profibus.com/. To get general-purpose support on
Profibus, please email to PI, at: Profibus_international@compuserve.com.

This term designates the national and local associations of Profibus protocol users.

Parameter Process data Object. This term designates the type and size of the data exchanged
between a Profibus master and slave. In the case of the LUFP7 gateway, PPOs are not used
to configure its exchanges on the Profibus network.

PROcess Field BUS.

Power supply.

A term referring to the downstream Modbus network under ABC-LUFP Config Tool.
Initiating station request time.

Answering station response time.

EXtensible Markup Language. The language used by ABC-LUFP Config Tool to import/export
the configuration of a Modbus slave.
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