


Functions (continued)

Variable speed drives
Altivar 61

Motor frequency
+ SRP %

Reference

- SRP %

LSP+

LSP+
—SRP %/

Reference

+ SRP %

+ speed

—speed‘

Direction
of

Forward

| “Forward

operation ‘

Reverse

Example of +/- speed around a 2-wire control reference

O Reference saving

This function is associated with “+/- speed” control.

Itis used to read and save the last speed reference prior to the loss of the run
command or line supply. The saved reference is applied the next time a run
command is received.

O +/- speed around a reference

The reference is given by Fr1 or Fr1b, including, if relevant, the summing,
subtraction and multiplication functions, as well as the preset speeds.

At the run command the drive goes to the reference by following the acceleration and
deceleration ramps (pressing +/- speed makes the speed vary around this reference
according to acceleration ramp 2 and deceleration ramp 2).

+ or - speed variation around the reference is limited to a percentage of the reference
(SRP parameter). When operation has stopped, the amended reference is not
saved.

The maximum total reference is always limited by high speed (HSP parameter) and
the minimum reference (LSP parameter).

m Automatic catching of a spinning load with speed detection (“catch on the
fly”)

This function is used to restart the motor smoothly after one of the following events,
provided the run command is still present:

O Loss of line supply or simple power off

O Fault reset or automatic restart

O Freewheel stop

On disappearance of the event, the effective speed of the motor is detected in order
to restart on a ramp at this speed and return to the reference speed. The speed
detection time canreach 0.5 s.

This function is suitable for machines for which the motor speed loss is negligible
during a power failure (high-inertia machines such as centrifuges, etc.).
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Functions (continued)

Variable speed drives
Altivar 61

m Undervoltage management

Depending on the application, it is possible to configure the Altivar 61’s response to
undervoltages or power failures.

If undervoltage occurs:

O The Altivar 61 drive can continue operating with undervoltage levels up to -50%
(adjustable threshold).

O If the drive locks as a result, management of the fault relay can be configured
(open or not). If the fault relay does not open, an alarm is shown.

The Altivar 61 drive can also be configured to prevent the drive locking (with an
alarm):

O Controlled stop according to the type of stop configured

O Deceleration based on a ramp which it automatically adapts to maintain the DC
bus voltage, thereby preventing the drive from locking in fault mode

O Instant IGBT (inverter bridge) loss followed by power supplied to the motor as soon
as the line voltage has reappeared. This function prevents the Altivar 61 drive from
being reinitialized.

m Braking balance

When several drives are connected to a common DC bus, this function can be used
to adjust the braking thresholds in order to balance the braking powers among the
various drives or braking units.

m Braking resistor thermal protection

The Altivar 61 drive incorporates thermal protection for the braking resistor if it is not
equipped with a thermal switch. If the resistor thermal state is too high, an alarm can
be assigned to the logic output or the drive may lock in fault mode, depending on
how the function is programmed.
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Variable speed drives
Altivar 61

Configuration 0 if
the two switches
are open

Configuration 1

Configuration 2

Configuration0 [

Configuration 1 _/_¢ ******

| LOorR
Configuration 2 _/_é""

Schematic diagram for multi-motor mode

f(Hz)
Frib

Fr1

Forward
or1 |

Reverse ‘
0

1

LIx 0

Example of reference switching

m Parameter set switching (multi-parameter)

This function is used to switch 3 sets of 15 parameters maximum when the motor is
running.

Each set can contain a different value for each of the parameters. The sets are
switched using 1 or 2 logic inputs or control word bits.

This function is suitable for machines involving two or three manufacturing
processes.

m Motor or configuration switching (multi-motor or multi-configuration)

The Altivar 61 drive can contain up to 3 different configurations, each of which can be
activated remotely, allowing it to adapt as follows:

O 2 or 3 different motors or mechanisms in multi-motor mode. In this instance, the
thermal state for all the motors is calculated and saved. This means that each motor
is protected thermally.

O 2 or 3 configurations for the same motor in multi-configuration mode. This function
can also be used to save the current configuration in another memory zone, from
which it can be retrieved.

Switching is carried out using 1 or 2 logic inputs, depending on the number of motors
or configurations chosen (2 or 3).

Multi-motor and multi-configuration modes cannot be used together.

m Reference switching

Switching between two references (speed, PID, etc.) can be enabled by:

O Alogic input

O A control word bit

Reference 1 (Fr1) is active if the logic input (or control word bit) is at 0; reference 2
(Fr1b) is active if the logic input (or control word bit) is at 1.

References can be switched with the motor running.

Reference Fr1b, like Fr1, can originate from:

O An analog input (Al)

O Afrequency control input (RP)

O The graphic display terminal

O The Modbus serial link or the CANopen machine bus
O A communication card

O The "Controller Inside" programmable card
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Variable speed drives
Altivar 61

Fr1or
Fr1ib

SA2 —

SA3 —

dA2 ] —A

dA3
MA2

MA3

A: Drive reference

SA2, SA3: Summing inputs
dA2, dA3: Subtraction inputs
MA2, MA3: Multiplication inputs

m Operations on references (summing, subtraction, multiplication)
Summing, subtraction and multiplication inputs can be activated simultaneously.

The drive reference is thus:
O Reference of drive A= (Fr1 or Fr1b + SA2 + SA3 - dA2 - dA3) x MA2 x MA3

O Summing inputs

These are used to add 2 to 3 references from different sources to Fr1 or Fr1b (see
“Reference switching”).

The references to be added are selected from all the possible types of reference.

For example:

Reference Fr1 or Fr1b from Al1

Reference SA2 from CANopen

Reference SA3 from a communication card
Reference of drive A= Fr1 or Frib + SA2 + SA3

O Subtraction inputs

These are used to subtract 2 to 3 references from different sources from Fr1 or Fr1b
(see “Reference switching”).

The references to be subtracted are selected from all the possible types of
reference.

For example:

Reference Fr1 or Fr1b from Al1

Reference dA2 from CANopen

Reference dA3 from a communication card
Reference of drive A= Fr1 or Frib - dA2 - dA3

O Multiplication inputs

These are used to multiply 2 to 3 references from different sources by Fr1 or Fr1b
(see “Reference switching”).

The references to be multiplied are selected from all the possible types of reference.

For example:

Reference Fr1 or Fr1b from Al1

Reference MA2 from CANopen

Reference MA3 from a communication card
Reference of drive A=Fr1 or Fr1b x MA2 x MA3
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Variable speed drives
Altivar 61

RDY Term  +0.00Hz  0.0A
2nd CURRENT LIMIT. 1

| Limit. 2 activ. LI6
I Limit. 2 value : 6.4A
Current limitation : 79A
Code NG Cuick 4]

Configuring current limit

m Torque limit
This function is used to limit the torque in the motor and generator quadrants using
separate settings.

There are two types of torque limit:
O One using a value set by a parameter
O The other using a value given by an analog input or a frequency control input

When both torque limit types are enabled it is the lowest value which is used. They
can be switched using a logic input or control word bit.

This function is not available for voltage/frequency ratio type control.

Torque +
130 %
100 %
Generator mode Motor mode
Reverse Forward
speed — speed +
torque + torque + Speed +
Speed — ‘ ‘ pee
T T
Reverse Motor mode Generator mode Forward
Reverse Forward
speed — speed +
torque — torque —
100 %
130 %
Torque -
Overload range
Motor torque
______ Torque limit

Torque limiting operates in both directions of rotation in motor or generator mode.

m Torque or current limit detection

This function is used to detect when the current or torque limit has been reached.
Depending on the configuration, it is possible to:

0 Use an alarm to signal this

O Lock the drive after an adjustable period of time

m Current limit

A second current limit can be configured between 1.1 and 1.2 times the nominal
drive current and is used to limit motor overheating and torque.

Switching between the two current limits can be enabled via:

O Alogic input

O A control word bit
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Variable speed drives
Altivar 61

-
-
-

0

Run command
1

0

LIx (saving)

l ][]

100 ms

100 ms | 100 ms

----- Analog reference

Example of how reference saving works

RDY Term  +0.00Hz 0.0A
STOP CONFIGURATION ]
Type of stop Ramp stop
Freewheel assign.: NO
Fast stop assign. : L4
Ramp divider : 0

DC inject. assign. :

NO
Code I C.ick d

m Reference saving

This function is used to:

O Read and save a speed reference level on the reference input using a command
lasting longer than 0.1 s on a logic input

o Control the speed of several drives alternately via a single analog reference and a
logic input for each drive

O Enable a line reference (serial link) on several drives via a logic input in order to
synchronize movements by eliminating variations when the reference is sent.

The reference is acquired 100 ms after the rising edge of the read request.

No new reference is acquired until a new request is made.

m Stop types
O Freewheel stop
This stops the motor by resistive torque if the motor power supply is cut.

Afreewheel stop is achieved:

- By configuring a normal stop command as a freewheel stop (on disappearance of a
run command or appearance of a stop command)

- By enabling a logic input

- By activating a control word bit

Configuring stop types
O Fast stop
This is used to achieve a braked stop with a deceleration ramp time (divided by a
coefficient adjustable from 0 to 10) acceptable by the drive/motor unit without locking
on an overbraking fault. If the coefficient equals 0, the motor decelerates as fast as
possible.
This is used for conveyors with electrical emergency stop braking.
Afast stop is achieved:
- By configuring a normal stop as a fast stop (on disappearance of a run command or
appearance of a stop command)
- By enabling a logic input
- By activating a control word bit
O Fastest possible stop
If the ramp divider coefficient equals 0 the motor decelerates as fast as possible.
o DC injection stop
This is used to brake high-inertia machines at low speed or maintain torque on
stopping.
ADC injection stop is achieved:
- By configuring a normal stop as a DC injection stop (on disappearance of a run
command or appearance of a stop command)
- By enabling a logic input
- By activating a control word bit
The DC value and the standstill braking time are adjustable.
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Altivar 61

m Motor thermal protection

Motor thermal protection is provided by the drive:

O Directly, through PTC probes located in the motor windings

O Indirectly, via the integrated thermal relay. Indirect thermal protection is
implemented by continuous calculation of its theoretical temperature rise.

The microprocessor calculates the theoretical temperature rise of the motor based
on various elements:

O The operating frequency

O The current taken by the motor

O The operating time

O The maximum ambient temperature around the motor (40°C)

O The type of motor ventilation (self-cooled or force-cooled)

Thermal protection is adjustable from 0.5 to 1.2 times the nominal current,
depending on the type of drive. It must be adjusted to the nominal current indicated
on the motor rating plate.

Note: The motor thermal state memory returns to zero when the drive control section is switched

off.
! 135 10 20 50 H
4 10000 18— T z
S (~2h45) tH— t
3 | WA
: LN
S ANNEAN N\
£ NN
g NN
R ~
e~ \
1000 Ny
(~ 16 min) ~
AN
\\
I
[~
100
0,7 0,8 09 1 1,1 1,2 13 1,4 15 1,6

Motor current/ItH
Motor thermal protection curves

O Self-cooled motors:
The tripping curves vary with the motor frequency.

O Force-cooled motors:
Only the 50 Hz tripping curve should be considered, whatever the motor frequency.

m Drive thermal protection
The drive thermal protection is provided by a PTC probe mounted on the heatsink or
integrated in the power module.

m IGBT thermal protection

The drive manages the switching frequency intelligently according to the IGBT
temperature.

If the drive’s current rating is exceeded (e.g. the current is higher than the nominal
drive current for a zero stator frequency), an alarm is displayed and a timer
increments for as long the alarm is present.

m Machine protection
This is used to detect an under- and/or overload.

Presentation: Characteristics: References: Dimensions: Schemes:
pages4to9 pages 10to 17 pages 20 to 25 pages 180 to 205 pages 206 to 227

278




537645

Functions (continued) Variable speed drives
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RDY _ Term +0.00Hz _ 0.0A ;.ffonfltgurmg the drlv% sfau]!p reszc;nstt:] (fzt{lt ma:rhageme:\t)f ol faui
4-20mA LOSS — I erep responses can be configurea tor the drive In the event of a resettable Tau
Fallback spd occurring:
Spd maintain v O Freewheel stop

O The drive switches to the fallback speed
O The drive maintains the speed at which it was operating when the fault occurred
until the fault disappears

O Stop on ramp
m@ O Fast stop
Fault response configuration o DC injection stop
O No stop (alarm activated)

Ramp stop
Fast stop

DC injection

List of resettable faults:

O External fault

O Speed feedback loss

O Overspeed

O Output phase loss

O Auto-tuning fault

04-20 mAloss

O PTC probe

O Drive overheating

O Motor overload if the thermal state is less than 100%
O Line overvoltage

o Overbraking

O Current/torque limit

O IGBT overheating

O Communication faults (Modbus, CANopen and other communication networks)
O Process overload

O Process underload

O Pl supervision

O No flow

m Resetting resettable faults

This function is used to clear the last fault using a logic input, control word bit or the
STOP/RESET key on the graphic display terminal. The restart conditions after a reset
are the same as those of a normal power-up.

For alist of resettable faults, see “Configuring the drive’s fault response”.

Line supply undervoltage and input phase loss faults are reset automatically when
the line supply returns to normal.

This function is suitable for applications where drives are difficult to access, such as
when a drive is located on a moving part.

m General reset (disables all faults)
This function inhibits all faults, including thermal protection (forced operation), which
can destroy the drive.

This function is suitable for applications where restarting may be crucial (conveyor in
an oven, smoke extraction system, machines with solidifying products that need to be
removed).

The function is enabled by a logic input.

Fault monitoring is active if the logic input is at state 1.

All faults are reset on a change of state ( _4_ ) of the logic input.

Note: Use of this function invalidates the guarantee.
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Variable speed drives
Altivar 61

m Automatic restart

This function enables the drive to be restarted automatically after it has locked in
fault mode, provided the relevant fault has disappeared and the other operating
conditions permit a restart.

This restart is performed by a series of automatic attempts separated by increasingly
longer waiting periods of 1s, 5s, 10 s then 1 minute for the rest.

The options for the restart process’s duration are 5, 10 and 30 min., 1, 2, 3 hours and
an unlimited time period.

If the drive has not restarted after the configured time, it will lock and the procedure is
abandoned until it has been powered off and on again.

The faults which permit this type of restart are:

O Line overvoltage

O Motor thermal overload

O Drive thermal overload

o DC bus overvoltage

O Line phase failure

O External fault

04-20 mAloss

O PTC probes

O Serial link

O Current or torque limit

O Output phase loss

O Line voltage too low (For this fault, the function is always active, even if it is not
configured.)

O Process overload

O Process underload

O Pl supervision

O No flow

O Fault caused by CANopen machine bus, Modbus serial link or other
communication networks. These faults are reset automatically as soon as the control
word or frequency reference is sent to the drive.

For these types of fault, the relay configured as a fault relay remains activated if the
function is configured. The speed reference and direction of operation must be
maintained for this function.

This function is suitable for machines or installations which are in continuous
operation or are not monitored, and where a restart will not endanger equipment or
personnel in any way.

m PTC probe protection

The probes can be connected directly to the drive control card or to the 1/0 option
cards.

The way in which a temperature fault is recorded by the drive can be configured as
follows:

O Permanent record

O Only recorded when the drive’s power section is powered up

O Only recorded when the motor is running

m IGBT testing

When enabled, this function tests every IGBT and the motor connections in order to
detect a short-circuit or an open circuit. This test is run every time the drive is
powered up and before each motor start.

This function must not be enabled with machines with fast cycles in order to
conserve time for taking account of the run commands.

m Resetting operating time to zero
The drive operating and power-on time can be reset.

m External fault

This function can lead to the drive locking if a fault occurs in the machine. This fault is
flagged on the drive display unit. The fault is flagged if the signal is at 1 or 0,
depending on how the function is configured.
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Variable speed drives
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m Line contactor command
This is used on each run command to close the line contactor and open it when the
motor is no longer supplied with power. The drive control section must be powered
by an external 24 V - source.

This function must be used for simple sequences with a low number of Start/Stop
operations (Start/Stop cycle longer than 60 seconds).

Emergency
stop a-
3~ supply
/—/%

Run -

K10
—————————————— [\EKW K11

K10

After a run command, if the line contactor is not closed the drive will lock after an
adjustable period of time.

m Forced local mode

Forced local mode imposes control via the terminals or graphic display terminal and
disables all other control modes.

Switching to forced local mode may be activated via:

O Alogic input

O Afunction key on the graphic display terminal

The following references and commands are available for forced local mode:
O References Al1, Al2, etc. and command via logic inputs
O Reference and command via the graphic display terminal
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Altivar 61

Function compatibility table

m Configurable /0

The table below lists the incompatibilities between the functions and indicates the priority functions:
Stop functions have priority over run commands.

The Power Removal safety function takes priority over all other functions.

The selection of functions is limited:

O By the number of drive I/O which can be reassigned: if necessary, add an 1/0O extension card.

O By the incompatibility of certain functions with one another.

Functions PID regulator Preset speeds JOG operation Synchronous motor

PID regulator

Preset speeds

JOG operation

Synchronous motor

+/- speed (1)

+/- speed around a reference

Operation on the references

Freewheel stop

Fast stop

DC injection stop

(1) Excluding special use with reference channel Fr2.
(2) Only the multiplier reference is incompatible with the PID regulator.
(3) Priority is given to the first of these two stop modes to be activated.

Example: the “Freewheel stop” function has priority over the “Fast stop” function

ﬂ Incompatible functions Priority functions (functions which cannot be active at the same time)

Compatible functions _ The arrow indicates which function has priority.

N/A
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Presentation

The PowerSuite software workshop for PC is a user-friendly tool designed for setting
up control devices for the following Telemecanique brand motors:

m TeSys U starter-controllers

m TeSys T motor management systems

m Altistart soft start/soft stop units

m Altivar variable speed drives

m Lexium 05 servo drives

It includes various functions designed for setup phases such as:

m Preparing configurations

m Start-up

m Maintenance

To facilitate start-up and maintenance, the PowerSuite software workshop is
compatible with the Bluetooth® wireless link.

Functions (1)
Preparing configurations

The PowerSuite software workshop can be used on its own to generate the device
configuration, which can be saved, printed and exported to office automation
software.

The PowerSuite software workshop can also be used to convert an Altivar 58 or
Altivar 58F drive configuration into one that is compatible with an Altivar 71.

Start-up

When the PC is connected to the device, the PowerSuite software workshop can be
used to:

m Transfer the generated configuration

m Adjust

m Monitor. This option has been enhanced with new functions such as:
O The oscilloscope

O The high-speed oscilloscope (minimum time base: 2 ms)

O The FFT (Fast Fourier Transform) oscilloscope

O Display of communication parameters

m Control

m Save the final configuration

Maintenance

To facilitate maintenance operations, the PowerSuite software workshop can be
used to:

m Compare the configuration of a device currently being used with a saved
configuration

m Manage the user’s installed equipment base, in particular:

O Organize the installed base into folders (electrical equipment, machinery,
workshops, etc.)

O Store maintenance messages

O Facilitate Modbus TCP connection by storing the IP address

User interface

The PowerSuite software workshop can be used to:

m Present the device parameters (arranged by function) in the form of illustrated
views of diagrams or simple tables

m Customize the parameter names

m Create:

O Auser menu (choice of particular parameters)

O Monitoring control panels with graphic elements (cursors, gauges, bar charts)

m Perform sort operations on the parameters

m Display text in five languages (English, French, German, Italian and Spanish). The
language changes immediately and there is no need to restart the program.

It also features online contextual help:
m On the PowerSuite tool
m On the device functions by direct access to the user manuals

(1) Certain functions are not available for all devices. See the table of available functions,
page 285.
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Functions (continued) PowerSuite software workshop

Functions available for the PowerSuite software workshop
Functions not listed in the table are available for all devices.

Function available with devices Controller Starter- Softstart/  Drives Servo
controller softstop drive
unit

TeSys T TeSys U ATS 48 ATV11 ATV31 ATV61 ATV71 LXMO5
Monitoring

Oscilloscope
High-speed oscilloscope
FFT oscilloscope

Display of communication parameters
Control

Customization of parameter names
Creation of a user menu

Creation of monitoring control panels
Sort operation on parameters

Custom logic editor _

I Functions available
Functions not available

Connections (1)
Modbus serial link

The PowerSuite software workshop can be connected directly to the device terminal
port or Modbus network port via the serial port on the PC.

PowerSuite

% Two types of connection are possible:
m With a single device (point-to-point connection), use a VW3 A8 106 PC serial port

connection kit.
s YOS 224

Modbus serial link m With a number of devices (multidrop connection), use the XGS Z24 interface.
— Modbus TCP communication network
(@) H ] The PowerSuite software workshop can be connected to a Modbus TCP network.
] ) =) In this case, the devices can be accessed:
! SIREIRGE m Using a VW3 A3 310 communication card for the Altivar 61and 71 drives
ATV 31or ATV 61 ATV71  TeSysU ATS48 m Using a TSX ETG 100 Modbus TCP/Modbus gateway

Lexium 05

Modbus multidrop connection Bluetooth®wireless link

The PowerSuite software workshop can communicate via a Bluetooth® radio link if

the device is equipped with a Bluetooth® Modbus VW3 A8 114. The adapter plugs

into the device connector terminal port or Modbus network port and has a range of
PowerSuite 10 m (class 2).

PLC(2)

—]

5 | [

—
(o]

If the PC does not feature Bluetooth® technology, use the
VW3 A8 115 USB - Bluetooth®adapter.

Modbus TCP network

Remote maintenance

A simple Modbus TCP connection is all that is required for the PowerSuite software
workshop to support remote monitoring and diagnostics.

Bridge

0000

Modbus When devices are not connected to the Modbus TCP network, or it is not directly
serial link accessible, various remote transmission solutions may be used instead (modem,
teleprocessing gateway, etc.). Please consult your Regional Sales Office.
(e
@. [ o (1) Please refer to the compatibility table on page 287.
e | ' (2) Please refer to our specialist "Automation platform Modicon Premium and Unity - PL7
EISIEIFIEIS i i software" and "Automation platform Modicon TSX Micro - PL7 software" catalogues.
ATV31or ATS48 ATV 61 ATV 71
Lexium 05
Modbus TCP connection
Presentation: References:
page 284 page 286
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References

PowerSuite software workshop

PowerSuite software workshop

VW3A8 104

VW3AS8 114

Description Composition Reference Weight
kg
PowerSuite CD-ROM m 1 program for PC in English, French, German, Italian VW3 A8 104 0.100
and Spanish
m Variable speed drive, starter and servo drive technical
> manuals
@ PowerSuite update m 1 program for PC in English, French, German, Italian VW3 A8 105 0.100
CD-ROM (1) and Spanish
m Variable speed drive and starter technical manuals
PC serial port connection kit m 1x 3 m cable with 1 RJ45 connector on starter-controller or VW3 A8 106 0.350
for point-to-point Modbus drive side and 1 RS 232/RS 485 converter with 1 9-way
connection female SUB-D connector on PC side
m Forthe ATV 11 drive: 1 converter with one 4-way male SUB-D
connector and 1 RJ45 connector
m For ATV 38/58/58F drives: 1 RJ45/9-way male SUB-D adapter
RS 232/RS 485 interface 1 Modbus multidrop converter for connection to screw terminals. XGS Z24 0.105
for multidrop Modbus connection Requires a 24 V = (20...30 V), 20 mA power supply (2).
Modbus-Bluetooth®adapter m 1 Bluetooth® adapter (10 m range, class 2) VW3 A8 114 0.155
(3 with 1 RJ45 connector
m For PowerSuite: 1 x 0.1 m cable with 2 RJ45 connectors
m For TwidoSoft: 1 x 0.1 m cable with 1 RJ45 connector and
1 mini DIN connector
m For ATV 38/58/58F drives: 1 RJ45/9-way male SUB-D adapter
USB - Bluetooth®adapter for  This adapter is required in the case of a PC that does not feature VW3 A8 115 0.290

PC

Bluetooth® technology. It is connected to a USB port on the PC.
Range of 10 m (class 2).

(1) Updates a version = V1.40 with the latest available version. For versions < V'1.40, you should order the PowerSuite CD-ROM,

VW3 A8 104.

(2) Please refer to the "Interfaces, I/O splitter boxes and power supplies” catalogue.
(3) Can also be used to communicate between a Twido PLC and the TwidoSoft software workshop.
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Compatibility PowerSuite software workshop

Compatibility of PowerSuite software workshop with the following devices (1)

Connection Controller Starter- Softstart/  Drives Servo drives
controller soft stop
unit

TeSys T TeSysU(2) ATS48 ATV11 ATV31 ATV61 ATV71 LXMO5A LXMO05B LXM 05C
Modbus

Modbus TCP (device equipped
with Modbus TCP card)

Modbus TCP via
Modbus TCP/Modbus gateway

Bluetooth®
I Compatible software versions
Incompatible software versions

Hardware and software environments
The PowerSuite software workshop can operate in the following PC environments and configurations:
m Microsoft Windows® XP SP1, SP2,
m Pentium I, 800 MHz, hard disk with 300 MB available, 128 MB RAM
m SVGA or higher definition monitor

(1) Minimum software version
(2) TeSys U starter-controller without communication module or with Modbus LUL C031, C032 or C033 communication module

Presentation: Functions: References:
page 284 pages 284 and 285 page 286

287



Presentation

Starters, drives

and communication

Modbus TCP network
Transparent Ready concept

Presentation

Introduced by Schneider Electric, the Transparent Ready concept enables
transparent communication between control system devices, production and
management. Network technologies and the associated new services are used to
share and distribute data between sensors, PLCs, workstations and third-party
devices in an increasingly efficient manner.
Web servers embedded in the network components and control system devices can
be used to:

m Access configuration data transparently

m Perform remote diagnostics

m Incorporate simple human/machine interface functions

This concept is based on the Modbus TCP industrial standard which proposes a
single network that meets most communication requirements from sensors/
actuators through to production management systems.

Where a variety of communication systems are usually required, Transparent Ready
standard technologies can result in significant cost savings in the areas of definition,
installation, maintenance or training.

Transparent Ready is based on:

m Modbus TCP-based services meeting control system requirements in terms of
functions, performance and quality of services

m Products including several ranges of PLC, distributed 1/O, industrial terminals,
variable speed drives, gateways and an increasing number of partner products

m The ConneXium range of cabling accessories: hubs, switches, cables adapted to
the environment and to the requirements of industrial conditions.

Network
Services manage- FDR (Faulty Device Web server Messag- /0
ment Replacement) ing Scanning
Applica-  sNmP DHCP TFTP FTP HTTP Modbus >
tions =
Q
(4
Transport UDP TCP 8
2
7]
g
Link P =
-1
=
Physical Ethernet 2

Services supported by Altivar 61 and Altivar 71 drives

The Altistart 48 soft start/soft stop unit and the Altivar 31 variable speed drive are
connected to the Modbus TCP network using a gateway TSX ETG 100 Ethernet/
Modbus.

Altivar 61 and Altivar 71 variable speed drives are connected to the Modbus TCP
network using a VW3 A3 310 communication card.

This card comes with a basic web server, which users can adapt completely
according to the application (Java or FactoryCast development tool).

Characteristics: Connections: References:
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Characteristics
Structure Topology

Industrial local area network conforming to ANSI/IEEE 802.3 (4th edition 1993-07-08)
Star network

Transmission mode

Manchester baseband. Half-duplex or full-duplex

Data rate

10/100 Mbps with automatic recognition

Medium

STP double shielded twisted pair, impedance 100 W + 15 W for 10 BASE-T or category 5
Ethernet cable, conforming to standard TIA/EIA-568A

Length of network

100 m maximum between hub or switch and a station

Type of device ATS 48, ATV 31 ATV 61,ATV 71
Type of interface TSXETG 100 VW3 A3 310
Universal services SNMP HTTP, BOOTP, DHCP, FTP, TFTP, SNMP
Transparent Ready services Modbus Messaging Modbus messaging, |10 Scanning, FDR
Universal services
HTTP

HTTP, “Hypertext Transfer Protocol” (RFC 1945), is a protocol used to transmit web
pages between a server and a browser. HTTP has been used on the Web since
1990.

Web servers embedded in control system devices are at the heart of the Transparent
Ready concept and provide easy access to devices anywhere in the world using a
standard web browser such as Internet Explorer or Netscape Navigator.

BOOTP/DHCP

BOOTP/DHCP (RFC 1531) is used to supply (client) devices automatically with IP
addresses and parameters. This avoids having to manage the addresses of each
device individually by transferring their management to a server.

BOOTP identifies the client device by its Ethernet MAC address. This address is
unique to each device and must be entered in the server each time the device is
changed.

DHCP “Dynamic Host Configuration Protocol” identifies the client device by a name
in plain language (“Device Name”) which is maintained throughout the application:
e.g. “Conveyor 23".

Altivar 61 and Altivar 71 drives can be given a name (“Device Name”) by the terminal
or the PowerSuite software workshop.

The FDR (“Faulty Device Replacement”) service uses the standard DHCP and TFTP
protocols.

FTPITFTP

FTP, “File Transfer Protocol” (RFCs 959, 2228 and 2640), and TFTP, “Trivial File
Transfer Protocol” (RFC 1123), are used to exchange files with devices.

Transparent Ready devices implement FTP for downloading firmware or custom web
pages.

The FDR (“Faulty Device Replacement”) service uses the standard DHCP and TFTP
protocols.

SNMP

The Internet community has developed the SNMP standard, “Simple Network
Management Protocol” (RFCs 1155, 1156 and 1157), to support the management
of the various network components by means of a single system. The network
management system can exchange data with SNMP agent devices. This function
allows the manager to view the status of the network and devices, to modify their
configuration and to return alarms in the event of a fault.

Transparent Ready devices are compatible with SNMP and can be integrated
naturally into a network administered via SNMP.

Presentation: Connections:
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Transparent Ready services

Modbus communication standard

Modbus, the industry communication standard since 1979, has been ported to
Ethernet TCP/IP, the backbone of the Internet revolution, to create Modbus TCP, a
totally open protocol on Ethernet. There is no need for any proprietary component, nor
the purchase of a licence in order to develop a connection to Modbus TCP.
This protocol can easily be ported to any device supporting a standard TCP/IP
communication stack. The specifications can be obtained free of charge from the
website: www.modbus.org.

Modbus TCP, simple and open
The Modbus application layer is very simple and universally known. Thousands of
manufacturers are already implementing this protocol. Many have already
developed a Modbus TCP connection and numerous products are currently
available.
The simplicity of Modbus TCP enables any small field device, such as an /O module,
to communicate on Ethernet without the need for a powerful microprocessor or a
large amount of internal memory.

Modbus TCP, high performance

Thanks to the simplicity of its protocol and the fast Ethernet throughput data rate of 100
Mbps, Modbus TCP achieves excellent performance. This means that this type of
network can be used in realtime applications such as I/O Scanning.

1/0 Scanning service
Schematic diagram

%MW word table
Read Write

Premium

>
EOMES O]

Modbus TCP

Input words
Drive output words

Momentum '

Altivar 61 Altivar 71 Altivar 71

Altivar 61 and Altivar 71 drives accept the I/0 Scanning service generated by:

m The following automation platforms:

O Premium equipped witha TSX ETY 410/5101 module

O Quantum

O Momentum M1E

m APC equipped with Modbus communication software with the I/0O scanner function.
This service is used to manage the exchange of remote I/O on the Ethernet network after
simple configuration and without the need for special programming.

The drive I/O are scanned transparently by means of read/write requests according
to the Modbus Master/Slave protocol on the TCP/IP profile.

The I/O Scanning service can be configured, activated or deactivated by:
m The PowerSuite software workshop
m The standard web server.

Presentation: Characteristics: Connections: References:
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Transparent Ready services (continued)

Faulty Device Replacement (FDR) service
The FDR service uses standard DHCP and TFTP technologies with the aim of
simplifying the maintenance of Ethernet devices.

Itis used to replace a faulty device with a new product, ensuring its detection,
reconfiguration and automatic restarting by the system, without the need for any
tricky manual intervention.

The main steps are:

m Adevice using the FDR service becomes faulty

m Asimilar device is taken out of the maintenance reserve base, preconfigured with
the “Device_name” of the faulty device, then reinstalled on the network.

m The FDR server (which can be a Quantum or Premium PLC Ethernet module)
detects the new arrival, configures it with its IP address and transfers all its
configuration parameters to it.

m The substituted device checks that the parameters are fully compatible with its
own characteristics, then switches to operational mode.

Web server

The Ethernet card in Altivar 61 and Altivar 71 drives incorporates a standard web
server, in English.

The functions provided by this web server require no special configuration or
programming of the PC supporting the web browser. Using a password, two levels of
access to the web server can be defined: read-only or modification.

The standard web server provides access to the following functions:
Altivar Viewer

Data Editor

Ethernet Statistics

Security

Etc.

The standard web server can be adapted or replaced by a customized web server

A b R
ot e g depending on the requirements of the application and downloaded via FTP.
00004 Scteido o 41 Rt Resarm Knowledge of the HTTP protocol and Java technology are required to be able to
BT E e P - I ot create or modify a web server.
Altivar Viewer
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Connections

Redundant fibre optic ring 200 Mbps Full-duplex

Premium

Premium
Transceiver
iy (1)
[ Optical fibre H
© :
3 L Quantum
Transceiver =
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ATV 71 ATV 31

Fibre optic loop (1)

Modbus TCP network connection elements (7)

Réady.”

TSXETG 100

66—
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3| —3 —3 —3
i A A
‘ ‘
ATS 48 Magelis XBT Advantys STB ATV 71 ATS 48 ATV 61 Momentum ATV 71
Communication interfaces
Description Use Item No. Reference Weight
kg
Communication card Variable speed drives 1 VW3 A3 310 0.300
equipped with an RJ45 ATV 61,ATV 71
Modbus TCP 10/100 Mbps
Class C20
Gateway/router ATS 48 soft start/soft stop units 2 TSXETG 100 -
Modbus Ethernet ATV 31 variable speed drives
Class B10
Configuration kit Used to configure the gateway via the - TCS EAK 0100 -
Ethernet or RS 232 port. Consists of an
RJ45/9-way SUB-D adapter and a CAT5
crossover cable, length 3 m
PoE power supply Used to supply the gateway via Ethernet - TCS EAQ 0100 -
(conforming to IEEE 802.3af) CAT5 cable. Power supply connected via
daisy-chain connection. Includes mains
cable (Australia, Europe, UK and USA)
ConneXium cordsets
Description Use Item No. Length  Reference (2) Weight
From To m kg
Straight shielded ATV 61 or Hubs 3 2 490 NTW 000 02 -
twisted pair cordsets ATV 71 499 NeH 1ee @0, 5 490 NTW 000 05 —
equipped with 2 RJ45 (+ VW3 A_3 3.1 0 switches 12 290 NTW 000 12 _
connectors communication card) 499 NeS eee Oe,
or any other TCS ESM083F2eee 40 490 NTW 000 40 -
equipment terminal 80 490 NTW 000 80 -
Crossed shielded Hubs Hubs 4 5 490 NTW 000 05 —
twisted pair cordsets 499 NEH 1ee @0, 499 NEH 1ee o0, 15 490 NTC 000 15 -
equipped with 2 RJ45 switches switches —
connectors 499 NeS 25102, 499 NeS 25102, 40 490 NTC 000 40
TCS ESM083F2Ce0, TCS ESM083F2Ce0, 80 490 NTC 000 80 -
transceivers (1) transceivers (1)
Cordset for Modbus serial link ATS 48, Gateway Modbus/ 5 3 VW3 A8 306 D30 —
equipped with one RJ45 ATV 31 Ethernet
connector and TSXETG 100

one stripped end

(1) To order other Modbus TCP network connection elements, please refer to the “Ethernet TCP/IP, Transparent Ready”

catalogue.

(2) Cable conforming to EIA/TIA-568 category 5 and IEC 1180/EN 50 173, class D. For UL and CSA 22.1 approved cables, add the
letter U at the end of the reference. Example: 490 NTW 000 02 becomes 490 NTW 000 02U.
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Modbus TCP network connection elements (7) (continued)

ConneXium Hubs

Description Number of ports  Item No. Reference Weight
Copper Optical kg
cable fibre

Hub - 10 Mbps twisted pair 4 - 6 499 NEH 104 10 0.530
10BASE-T ports for copper cable,

shielded RJ45 connectors

Hub - 100 Mbps twisted pair 4 - 6 499 NEH 141 00 0.240
100BASE-TX ports for copper cable,

shielded RJ45 connectors

Hub - 10 Mbps twisted pair and 3 2 7 499 NOH 10510 0.900
multimode optical fibre

10BASE-T ports for copper cable,

shielded RJ45 connectors

10BASE-FL ports for optical fibre,

ST connectors (BFOC)

ConneXium Switches

Description Number of ports  Item No. Managed Reference Weight
Copper Optical kg
cable fibre

Optimized switch, twisted pair 5 - - no 499 NES 25100 0.190
10BASE-T/100BASE-TX copper ports

for copper cable, shielded RJ45 connectors

Switches, twisted pair 8 - - no 499 NES 181 00 0.230
10BASE-T/100BASE-TX ports

for copper cable, shielded RJ45 connectors 8 _ _ yes TCS ESM083F23F0 _
Switches, twisted pair and 4 1 - no 499 NMS 251 01 0.330
multimode optical fibre

10BASE-T/100BASE-TX ports 3 2 8 no 499 NMS 251 02 0.335
for copper cable, shielded RJ45 connectors.

100BASE-FX ports for optical fibre,

SC connectors 6 2 8 yes TCS ESM083F2CU0 -
Switches, twisted pair and 4 1 - no 499 NSS 251 01 0.330
single-mode optical fibre

10BASE-T/100BASE-TX ports, 3 2 8 no 499 NSS 25102 0.335
for copper cable, shielded RJ45 connectors.

100BASE-FX ports, 6 2 8 yes TCS ESM0B3F2CS0 -

for optical fibre, SC connectors

(1) To order other Modbus TCP network connection elements, please refer to the “Ethernet TCP/IP, Transparent Ready”

catalogue.
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The Fipio fieldbus is a standard means of communication between control system
components, and conforms to the World FIP standard.

A Premium PLC (bus manager) can control 127 devices (agents) over a maximum
distance of 15 km.

The Fipio bus manager is integrated in the PLC processor.

The Altistart 48 soft start/soft stop unit and the Altivar 31 variable speed drive can be
connected to the Fipio bus via an LUF P1 Fipio/Modbus gateway.

Altivar 61 and Altivar 71 drives can be connected to the Fipio bus via a
communication card VW3 A3 311.

The following devices can also be connected to the Fipio bus:

m TSX Micro (2) or Premium Agent function (1) PLCs

m The CCX 17 operator panel (2)

m The Magelis XBT-F terminal with graphic screen (3)

m The Magelis iPC industrial PC (3)

m Advantys STB IP 20 distributed I/O (4)

m Discrete, analog or application-specific Momentum distributed I/O (5)
m Discrete or analog (IP 20) TBX distributed 1/0 (1)

m TBXdiscrete (IP 65) or TSX EeF (IP67) dust and damp proof distributed 1/0O (1)
m The TBX SAP 10 Fipio/AS-Interface gateway (1)

m The LUF P1 Fipio/Modbus gateway

m APC terminal

m Partner products in the Collaborative Automation programme

(1) Please consult our “Automation Platform Modicon Premium — Unity & PL7 software”
specialist catalogue.

(2) Please consult our “Automation platform Modicon TSX Micro — PL7 software”
specialist catalogue”.

(3) Please consult our “Human-Machine interfaces” specialist catalogue.

(4) Please consult our “Distributed I/O Advantys STB” specialist catalogue.

(5) Please consult our “Modicon Momentum Automation platform” specialist catalogue.

Characteristics: Connections: References:
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Characteristics
Structure Topology Industrial bus conforming to the World FIP standard
Subscribers linked via daisy-chain or tap junctions
Access method Producer/consumer principle
Bus management by a fixed arbitrator (bus manager)
Transmission mode Baseband physical layer on shielded twisted pair, according to standard NF C 46-604
Data rate 1 Mbps
Medium Shielded twisted pair 150 Q
Optical fibre 62.5/125 with the use of electrical/fibre optic repeaters
Number of subscribers 32 maximum per segment
1 manager + 127 agents maximum over all segments
The number of Fipio agents is limited by the memory capacity of Premium processors
(62 Altivar drives maximum) (1)
Number of segments Unlimited in tree or star architectures
Limited to 5 cascaded segments
The link between 2 subscribers may cross 4 electrical
or electrical/fibre optic repeaters maximum
Length of bus 15,000 m maximum
1,000 m maximum without repeater for an electrical segment
5,000 m maximum for 5 electrical segments
3,000 m maximum for 1 fibre optic segment
Type of device ATS 48, ATV 31 ATV 61,ATV 71
Type of interface LUF P1 VW3 A3 311
Profile FED C 32P FED C 32
Control and adjustment 26 configurable words 8 configurable words (communication scanner)
Monitoring 26 configurable words 8 configurable words (communication scanner)
Configuration and adjustment 1 indexed word
Read/write access to all functions by the PLC application program
(1) Please consult our “Automation Platform Modicon Premium — Unity & PL7 software”
specialist catalogue.
Presentation: Connections: References:
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ATV 31 ATS 48
Elements for connecting the Fipio bus and a Premium PLC (1)
Cards and gateway
Description Used No. Reference Weight
for kg
Standard Fipio card ATV 61 1 VW3 A3 311 0.300

The card is equipped with a 9-way male ATV 71
SUB-Dconnector which can take

a TSX FP ACC12 connector with

a TSX FP CAe00 trunk cable or

TSX FP CCe00 drop cable.

This card should be used for new

installations. It is also used to replace

an ATV 58 or ATV 58F equipped with

a VW3 A58 311 card by an ATV 71.

Substitution Fipio card ATV 71 1 VW3 A3 301 0.300
The card is equipped with a 9-way male

SUB-D connector which can take

a TSX FP ACC12 connector with

a TSX FP CAe00 trunk cable or

TSX FP CCe00 drop cable.

This Fipio communication card is

reserved for replacing an ATV 58

or ATV 58F equipped with a

VW3 A58 301 card by an ATV 71.

Fipio/Modbus gateway ATS 48 2 LUF P1 0.240
The gateway is equipped with: ATV 31

m 1 Fipio 9-way male SUB-D
connector which can take a TSX FP
ACC12 connector for use with a
TSX FP CAe00 trunk cable or
TSX FPCCe00 drop cable

m 1 RJ45 connector for Modbus
for connection with the
VW3 A8 306 Ree cable.

Fit an external

LUFP1 24V = power supply, 100 mA
minimum, to be ordered separately (2).
(1) To order other elements for connection to the Fipio bus, please consult our “Automation
platform Modicon Premium — Unity & PL7 software” specialist catalogue.
(2) Please consult our “Power supplies, splitter blocks and interfaces” specialist catalogue.
Presentation: Characteristics:
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Elements for connecting the Fipio bus and a Premium PLC (continued) (7)

Accessories

Description Use No. Unit Weight
reference kg
Female connector for device with 9-way Connection via daisy-chain or tap junctions. 3 TSXFPACC12 0.040
female SUB-D connector For ATV 61,ATV 71, gateway LUF P1
(polycarbonate, IP 20) and Premium PLC
Tap junction Trunk cable tap link 4 TSXFPACC14 0.120
(polycarbonate, IP 20)
Fipio line terminators Connector, tap junction and repeater 5 TSXFPACC7 0.020
(sold in lots of 2)
Electrical repeater Increases the length of the bus while 6 TSXFPACC6 0.520
(IP 65) enabling connection of 2 segments of
Power supply 24...48V —, 150 mA (2) 1000 m maximum
Electrical/fibre optic repeater Used for connection 7 TSXFPACC8M 0.620
(IP 65) (via a patch panel) of an electrical segment
Power supply 19...60V =, 210 mA (2) (1000 m max.) and a fibre optic segment
(3000 m max.)
Modbus splitter block Used to connectan ATV 31,ATS 48 onthe 8 LU9 GC3 0.500
equipped with 10 RJ45 connectors LUP P1 gateway
and 1 screw terminal
Modbus line LU9 GC3 Modbus splitter block 9 VW3 A8 306 RC 0.010
terminators (3)
FIP wiring test tool Used to test each section of a network - TSXFPACC9 0.050
segment
Connecting cables (7)
Description Use No. Length Reference Weight
From To m kg
Trunk cables Connector Connector 10 100 TSX FP CA100 5.680
8 mm, 1 shielded twisted pair 150 Q. TSXFPACC12, TSXFPACC12, 200 TSX FP CA200 10.920
In standard atmosphere (4) and inside junction box junction box
buildings TSX FP ACC14, TSXFPACC14, 500 TSXFP CA500 30.000
repeaters repeater
TSXFPACC6, TSXFPACC6
ACC8M
Trunk cables Connector Connector 10 100 TSX FP CR100 7.680
9.5 mm, 1 shielded twisted pair 150 Q. TSX FPACC12, TSXFPACC12, 200 TSX FP CR200 14.920
In harsh environments (5), outside junction box junction box
buildings or in mobile installations (6) TSX FPACC14, TSX FPACC14, 500 TSXFPCR500  40.000
repeaters repeater
TSXFPACC6, TSXFPACC6
ACC8M
Drop cables Connector Junction box 1" 100 TSX FP CC100 5.680
8 mm, 2 shielded twisted pairs 150 Q. TSXFPACC12 TSXFPACC14 200 TSX FP CC200 10.920
In §tandard atmosphere (4) and inside 500 TSX FP CC500 30.000
buildings
Fibre optic jumper Repeater Patch panel 12 2 TSX FP JF020 0.550
Double optical fibre 62.5/125 TSX FP ACC8M
Cables for Modbus bus LUF P1 gateway, LU9 GC3 13 0.3 VW3 A8 306 R03 0.025
2 RJ45 connectors ATS 48, Modbus 1 VW3 A8 306 R10 0.060
ATV 31 splitter block 3 VW3 A8 306 R30 _ 0.130

Documentation

The manuals and quick reference guides for starters and variable speed drives, as well as the user manuals for communication
gateways, are available on the web site: www.telemecanique.com.

(1) To order other elements for connection to the Fipio bus, please consult our “Automation platform Modicon Premium —

Unity & PL7 software” specialist catalogue.
(2) Please consult our “Power supplies, splitter blocks and interfaces” specialist catalogue.

(3) Soldin lots of 2.
(4) Standard environment:

- no particular environmental constraints
- operating temperature between +5°C and +60°C

- fixed installation
(5) Harsh environment:

- withstand to hydrocarbons, industrial oils, detergents, solder splashes

- relative humidity up to 100%
- saline atmosphere
- significant temperature variations

- operating temperature between -10°C and +70°C

(6) Mobile installation: cables in accordance with standard VDE 472 part 603/H:

- use on a cable-carrier chain with bending radius 75 mm minimum
- use on a gantry, provided that operating conditions such as acceleration, speed, length, etc, are adhered to:
please consult your Regional Sales Office

- use not permitted on robots or multi-axis applications.
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Modbus is a master/slave protocol.
Two exchange mechanisms are possible:
m Request/response: The request from the master is addressed to a given slave.
The master then waits for the response from the slave which has been interrogated.
m Broadcasting: The master broadcasts a request to all the slave stations on the
serial link, which execute the command without transmitting a response.
The Altistart 48 soft start/soft stop units and the Altivar 21, Altivar 31, Altivar 61 and
Altivar 71 variable speed drives have the Modbus protocol integrated as standard.
The Altistart 48 soft start/soft stop unit and the Altivar 21 and Altivar 31 variable
speed drives are connected to the Modbus serial link via their terminal ports.
The Altivar 61 and Altivar 71 variable speed drives have 2 integrated communication
ports:
m Aterminal port for connecting the graphic display terminal or an industrial HMI
terminal (Magelis type)
m AModbus serial link port
As an option, they can also be equipped with a VW3 A3 303 Modbus/Uni-Telway
communication card which offers additional characteristics (4-wire RS 485, ASCII
mode, etc.).
Characteristics
Type of device ATS 48 |ATV21 |ATV31 |ATV61,ATV 71
Type de connection Terminal port Modbus Communication card
serial link
port
Structure Connector RJ45 |Ry45  |RJ45  |RU45 RJ45 9-way female SUB-D
Topology Serial link
Physical interface 2-wire RS 485 2-wire or 4-wire RS 485
Access method Master/slave
Transmission mode RTU RTU or ASCII
Data rate 38.4 Kbps - - - - -
19.2 or 9.6 Kbps . ° ° °
4.8 Kbps ) - ° -
Medium Double shielded twisted pair
Number of subscribers 18, 27 or 31 slaves, depending on polarization (7)
Type of polarization 4.7 kQ No pulldown Configurable.
pulldown No pulldown or 4.7 kQ
resistors pulldown resistors

Length of serial link

1000 or 1300 m excluding tap links, depending on polarization (7)

Tap link 3 or 20 m maximum, depending on polarization (1)
(1) See the configuration table on page 299.
Connections: References:
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Configuration on the basis of polarization
The specification of the physical layer provided by standard RS 485 is incomplete.
Various polarization diagrams can therefore be applied depending on the environment
in which the equipment is to be used.
The Modbus standard specifies the polarization exactly (7).
Master
With or without polarization With polarization
4.7 kQ 470 Q
Slave Without Configuration not recommended. | Modbus type configuration
polarization 31 slaves.
Length of serial link: 1300 m
Tap link: 3 m maximum
RC line terminators
(R=120Q,C=1nF)
With polarization  Uni-Telway type configuration Mixed configuration
4.7 kQ 27 slaves 18 slaves
Length of serial link: 1000 m Length of serial link: 1000 m
Tap link: 20 m maximum Tap link: 20 m maximum
RC line terminators RC line terminators
(R=1200Q,C=1nF) (R=120Q,C=1nF)
PLC Connection elements for RJ45 wiring system
Card
Description Used with Reference Weight
kg
Communication card ATV 61,ATV 71 VW3 A3 303 0.300
equipped with a 9-way female SUB-D connector
Accessories
Description No. Unit Weight
reference kg
Modbus splitter block 1 LU9 GC3 0.500
10 RJ45 connectors and 1 screw terminal block
Modbus T-junction boxes With integrated 2 VW3 A8 306 TF03 0,190
cable (0.3 m)
With integrated 2 VW3 A8 306 TF10 0,210
‘ s E=r 7 cable (1 m)
Starters/drives Line terminators R=120Q, 3 VW3 A8 306 RC 0,010
for RJ45 connector C=1nF
®) R=1500 3 VW3 A8 306 R 0.010
Cables
Description Use No. Length Reference Weight
From To m kg
Cables for ATS 48, Modbus splitter 4 0.3 VW3 A8 306 R03 0.025
Modbus serial link ATV 21,ATV 31, block LU9 GC3
2 RJ45 connectors ATV 61,ATV 71 1 VW3 A8 306 R10 0.060
(terminal ports or
Modbus serial liink 3 VW3 A8 306 R30 0.130
ports)
Modbus
Modbus T-junction box
T-junction box VW3 A8 306 TFee
VW3 A8 306 TFee Modbus splitter
LU9 GC3 Modbus splitter block LU9 GC3
block LU9 GC3
Cables for ATV 61,ATV 71 Modbus splitter 4 1 VW3 A58 306 R10 0.080
R Modbus serial link (+ communication  block LU9 GC3
'm One 9-way male card VW3 A3 303) 3 VW3 A58 306 R30 0.150
SUB-D connector
) 1 RJ45 connector
L 4 Double shielded Modbus splitter Modbus splitter 5 100 TSX CSA 100 5.680
= twisted pair cables block LU9 GC3 block LU9 GC3
screw terminals screw terminals
VW3 A8 306 TFes ( ) ) 200 TSX CSA 200 10.920
500 TSX CSA 500 30.000

(1) Standard defined in 2002, available on the website: www.modbus.org.
(2) The cable for connecting the PLC and the splitter block depends on the type of PLC; please consult our “Automation platform

»

»

Modicon Premium — Unity & PL7 software”, “Automation platform Modicon Quantum’”, “Automation platform Modicon TSX Micro

— PL7 software” and “Automation and relay functions” specialist catalogues.
(3)Sold in lots of 2.

Presentation:
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Connections,

references (continued)

Starters, drives

and communication
Communication via Modbus serial link

PLC

|- = [70]
=
|
I
=

(1)

Starters/drives

TSX SCA 50

2

B
L3}

s

'
[l
E
0] |

TSX SCA 62

@

Connection elements using tap junctions

Accessories
Description No. Reference Weight
kg
Tap junction 1 TSX SCA 50 0.520
3 screw terminals, RC line terminator
Subscriber socket 2 TSX SCA 62 0.570
Two 15-way female SUB-D connectors and 2 screw terminals,
RC line terminator
Cables
Description Use No. Length Reference Weight
From To m kg
Double shielded Tap junction Tap junction 3 100 TSX CSA 100 5.680
twisted pair cables TSX SCA50, TSX SCA50,
subscriber socket  subscriber socket 200 TSX CSA 200 10.920
TSX SCA 62 TSX SCA 62
500 TSX CSA 500 30.000
Cable for Modbus serial link  ATS 48, Tap junction 4 3 VW3 A8 306 D30 0.150
1 RJ45 connector and one ATV 21,ATV 31, TSX SCA50
stripped end ATV 61,ATV 71
(terminal ports or
Modbus serial link
ports)
Cable for Modbus serial link  ATS 48, Subscriber socket 5 3 VW3 A8 306 0.150
1 RJ45 connector and ATV 21,ATV 31, TSX SCA 62
one 15-way male SUB-D ATV 61,ATV 71
connector (terminal ports or
Modbus serial link
ports)
Cable for Uni-Telway ATV 61,ATV 71 Subscriber socket 5 3 VW3 A8 306 2 0.150
and Modbus serial link (+ communication  TSX SCA 62

2 male SUB-D connectors,
9 and 15-way

card VW3 A3 303)

(1) The cable for connecting the PLC and the splitter block depends on the type of PLC; please consult our “Automation platform
Modicon Premium - Unity & PL7 software”, “Automation platform Modicon Quantum”, “Automation platform Modicon TSX Micro
— PL7 software” and “Automation and relay functions” specialist catalogues.
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References (continued)

Starters, drives
and communication

Communication via Modbus serial link

Connection elements using screw terminals

Accessories
Description

Line terminators
for screw terminals

Cable
Description

Cable for Modbus
1 RJ45 connector and one
stripped end

Documentation

Sold in Reference Weight
lots of unit kg
R=1200Q, 2 VW3 A8 306 DRC 0.200
C=1nF
R=1500Q 2 VW3 A8 306 DR 0.200
Use Length Reference Weight
From To m kg
ATS 48, Standard screw 3 VW3 A8 306 D30 0.150

ATV 21,ATV 31,
ATV 61,ATV 71
(terminal ports or
Modbus serial link
ports)

terminal,
tap junction
TSX SCA 50

The manuals and quick reference guides for starters and variable speed drives, as well as the user manuals for communication
gateways, are available on the website: www.telemecanique.com.
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Presentation Starters, drives

and communication
Communication via Modbus Plus network

Presentation

Premium

Modbus Plus network

%Gamway qz {
| Advantys iyt ’
[ | sTB oo j )

ATV 61 ATV 71

— ==
G

e
=]

HEEEEL] ATv 31

The Modbus Plus network is a high-performance industrial local area network which
can be used to meet the needs of client/server type extended architectures, combining
a high data rate (1 Mbps), simple, low-cost transmission media and numerous
messaging services.

The Altistart 48 soft start/soft stop unit and the Altivar 31 variable speed drive can
be connected to the Modbus Plus network via an NW BM85000 gateway which has
four RS 232 serial ports.

The Altivar 61 and Altivar 71 variable speed drives are connected to the
Modbus Plus network via communication card VW3 A3 302.

Communication services

The main data exchange services between subscribers connected to the network are:
m The “Modbus messaging” service according to Modbus protocol

m The “Global Data” service: each subscriber makes available 32 words

for each of the 63 other network subscribers

m The “Peer Cop” dialogue service: point-to-point transaction of 32 receive

or transmit words

The “Global Data” and “Peer Cop” services are restricted to a Modbus Plus network
with a maximum of 64 subscribers.

Altivar 61 and Altivar 71 drives are accessed by simple configuration in the PLC
using “Peer Cop” and “Global Data” services.

These services enable rapid exchange of the main drive parameters:

m The “Peer Cop” service for controlling and adjusting the drive

m The “Global data” service for monitoring the drive

Other parameters, which are used less frequently, can be accessed by the
Modbus messaging service.

Characteristics: Connections: References:
page 303 page 304 pages 304 and 305
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Characteristics

Starters, drives

and communication

Communication via Modbus Plus network

Characteristics
Structure Topology Network
Physical interface RS 485
Access method Token network
Transmission mode HDLC synchronous
Data rate 1 Mbps
Medium Shielded twisted pair 120 Q
Optical fibre
Number of subscribers 32, without repeater
per network 64, with one or more repeaters
Number of networks 4, separated by a maximum of 3 bridges
Length of network 450 m maximum without repeater
1800 m maximum with 3 electrical repeaters
3000 m between 2 fibre optic repeaters
Services Modbus messaging Point-to-point requests with confirmation report: 200 bytes maximum,
compatible with all Modbus subscribers
“Global Data” 4096-byte shared database
Cyclic exchange of 32 broadcast words
Limited to one network
This service does not cross bridges
“Peer Cop” dialogue Point-to-point or broadcast message
Limited to one network
This service does not cross bridges
Type of device ATS 48, ATV 31 ATV 61,ATV 71
Type of interface NW BM85000 VW3 A3 302
Control “Modbus messaging” “Peer Cop”
8 configurable words maximum
(communication scanner)
Monitoring “Modbus messaging” “Global Data”

8 configurable words maximum
(communication scanner)

Configuration and adjustment

“Modbus messaging”

“Modbus messaging”

Read/write access to all drive parameters

Presentation:
page 302
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page 304
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Connections, Starters, drives

references and communication
Communication via Modbus Plus network

Modbus Plus wiring system

Quantum
DDDDDDDDDD

Premium

e et e ;

[ [ z
ATV 61 ATV 71 £
13 — —13 S
5
w
of S0
b ds
ATS 48 ATV 31 Quantum =
Modbus Plus network connection elements (1)
Cards and gateways
Description Used with No. Reference Weight
kg
Communication cards ATV 61,ATV 71 1 VW3 A3 302 0.300
equipped with one 9-way
female SUB-D connector
Modbus Plus/Modbus ATS 48,ATV 31 2 NW BM85000 3.158
gateway
4 RS 232 ports
power supply 115...220V ~
RS 232/RS 485 interface ATS 48,ATV 31 3 XGS 224 0.105
power supply 24 V =, 20 mA (2)
Connection accessories
Description Use No. Reference Weight
kg
Modbus Plus tap For connecting via a tap junction 4 990 NAD 230 00 0.230
(IP 20)
Modbus Plus in-line connector Gateway, bridge and repeater 5 AS MBKT 085 0.035
Connector with Modbus Plus Bridge and repeater 6 AS MBKT 185 0.260
terminator
(sold in lots of 2)
Modbus Plus Extension beyond 450 m 7 NW RR85 001 2.677
electrical repeater or up to 64 subscribers
Modbus Plus bridge Connection of 4 networks maximum 8 NW BP85 002 2.813
with 4 ports
Line/station fibre-optic - 9 490 NRP 254 00 2.856
repeater
Point-to-point fibre-optic Used to connect an electrical - NW NRP 253 00 2.863
repeater segment to the fibre-optic segment
(3000 m maximum)
Wiring tool Inserting trunk and drop cables - 043 509 383 3.000

in a 990 NAD 230 00 tap

(1) To order other connection elements, please consult our “Automation platform Modicon Premium — Unity & PL7 software”
and “Automation platform Modicon Quantum” specialist catalogues.
(2) Please consult our “Power supplies, splitter blocks and interfaces” specialist catalogue.

Presentation: Characteristics:
page 302 page 303
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References (continued)

Starters, drives

and communication
Communication via Modbus Plus network

Modbus Plus network connection elements (continued) (1)

Cables
Description Use No. Length Reference Weight
From To m kg
Trunk cables for Modbus Plus tap Modbus Plus tap 10 30.5 490 NAA 271 01 1.833
Modbus Plus 990 NAD 230 00 990 NAD 230 00,
Modbus Plus in-line 152.5 490 NAA 271 02 10.135
connector
AS MBKT 085,
Modbus Plus 305 490 NAA 271 03 18.940
connector with
terminators 457 490 NAA 271 04 30.000
AS MBKT 185
1525 490 NAA 271 06 112.950
Drop cables Premium, Modbus Plus tap 1 24 990 NAD 211 10 0.169
One 9-way male SUB-D Quantum PLCs, 990 NAD 230 00
connector and one Modbus Plus bridge 6 990 NAD 211 30 0.459
stripped end with 4 ports
NW BP85 002,
line/station fibre
optic repeater
490 NRP 253 00
ATV 61,ATV 71 Modbus Plus tap 12 24 990 NAD 219 10 0.142
(+ communication 990 NAD 230 00
card VW3 A3 302) 6 990 NAD 219 30 0.465
Cable for Modbus ATS 48,ATV 31, RS 232-RS 485 13 3 VW3 A8 306 D30 0.115

1 RJ45 connector and
one stripped end

Modbus Plus/
Modbus gateway
NW BM85000

interface

(1) To order other connection elements, please consult our “Automation platform Modicon Premium — Unity & PL7 software” and
“Automation platform Modicon Quantum” specialist catalogues.
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Presentation, Starters, drives

characteristics, and communication
connections Communication via Uni-Telway bus

Presentation

The Uni-Telway bus is a standard means of communication between control system
components (PLCs, HMI terminals, supervisors, variable speed drives, numerical
controllers, etc).

Premium

TSX Micro The Uni-Telway bus requires a master station (Premium, TSX Micro PLCs) which
manages the allocation of bus access rights to the various connected slave stations
(HMI terminals, variable speed drives, etc). The slave stations can communicate with
one another without programming the master station.

An industrial HMI terminal (Magelis type) can be connected directly to the bus and
can be used to adjust drives without developing applications specific to the PLC.

Uni-Telway bus

3}@{ j@\@ The Altivar 61 and Altivar 71 variable speed drives can be connected to the
SOk Or] Uni-Telway bus via a communication card VW3 A3 303.
Magelis XBT [ ’ b
ATV 71 ATV 61
Characteristics
Structure Topology Bus
Physical interface RS 485 isolated
Link Multidrop
Access method Master/slave type
Transmission mode Asynchronous transmission in baseband
Data rate 4.8...19.2 Kbps
Medium Double shielded twisted pair
Number of stations 28 maximum
Length of bus 1000 m maximum excluding tap links
Tap links 20 m maximum
Services UNI-TE Request/response of up to 240 bytes (1) initiated by any connected station.

Unsolicited point-to-point data of up to 240 bytes (1) without confirmation report,
initiated by any connected station.
Broadcast messages of up to 240 bytes (1) initiated by the master station.

Other functions Transparent communication, via the master station, with any X-WAY architecture.
Diagnostics, debugging, adjustment, programming of PLCs.

Security Check character on each frame, acknowledgement and, if required,
repetition of messages ensure security of transmission.

Monitoring The bus status table, transmission error counters and station status

can be accessed on each station.

Uni-Telway bus wiring system

TSX Micro
Premium + TSX SCY 21601 (Terminal port)

ﬂé i

I

ILii

1 il °J 1 —j@J 1 il

ATV 61 ATV 71 ATV 71

Premium + TSX SCP 114

(1) Limited to 128 bytes with the Premium and TSX Micro PLC terminal port.
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Communication via Uni-Telway bus

533153
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Uni-Telway bus connection elements (1)

Cards, kit and module

Description Used with No. Protocol Reference Weight
kg
Communication card ATV 61 1 Uni-Telway, VW3 A3 303 0.300
card equipped with a 9-way ATV 71 Modbus
female SUB-D connector
RS 485 type Il PCMCIAcard  Premium, Atrium, 3 Uni-Telway, TSX SCP 114 0.105
(compatible with RS 422) TSX Micro PLCs, or Modbus,
1.2...19.2 Kbps TSX SCY 21601 module character mode
Communication module Premium or Atrium PLC 4 Uni-Telway, TSX SCY 21601 0.360
Modbus,
character mode
Connection accessories
Description Use No. Reference Weight
kg
Subscriber socket 2-channel junction box, trunk 5 TSX SCA 62 0.570
Two 15-way female cable extension and line
SUB-D connectors terminator
and 2 screw terminals
Tap junction Junction box, trunk cable 6 TSX SCA 50 0.520
3 screw terminals extension and line terminator
Terminal port Connection of a TSX Micro or 7 TSX P ACC 01 0.690
connection box Premium PLC via the PLC
with integrated cable, terminal port and line terminator
length 1 m
Cables
Description Use No. Length Reference Weight
From To m kg
Uni-Telway double Junctionbox  Subscriber 8 100 TSX CSA 100 5.680
shielded twisted TSX SCA50, socket
pair cables subscriber TSX SCA 62, 200 TSX CSA 200 10.920
socket junction box
TSX SCA62, TSX SCAS0, 500 TSX CSA 500 30.000
terminal port  terminal port
connection box connection box
TSXPACC 01 TSXPACC 01
Cables for isolated Card Junction box 9 3 TSX SCP CU 4030 0.160
RS 485 tap link TSX SCP 114 TSX SCA 50
Subscriber 9 3 TSX SCP CU 4530 0.180
socket
TSX SCA 62
Integrated Junction box 10 3 TSX SCP CU 6030 0.180
channel TSX SCA 50
(channel 0)of gsybscriber 10 3 TSX SCY CU 6530  0.200
TSX SCY 2160 gocket
1 module TSX SCA 62
Cable for Uni-Telway ATV 61, Subscriber 1" 3 VW3 A8 306 2 0.150
or Modbus bus ATV 71 socket
2 male SUB-D connectors (+ communi-  TSX SCA 62
9 and 15-way cation card
VW3 A3 303)

(1) To order other elements for connection to the Fipio bus, please consult our “Automation platform Modicon
Premium — Unity & PL7 software” and “Automation platform Modicon TSX Micro — PL7 software” specialist catalogues.
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Presentation,
description,
setting-up

TeSys motor starters - open version
Communication gateways LUF P

Presentation

Communication gateways LUF P allow connection between the Modbus serial link
and Fipio, Profibus DP or DeviceNet field buses.

After configuration, these gateways manage information which can be accessed by
the Modbus serial link and make this information available for read/write functions
(command, monitoring, configuration and adjustment) on the field buses.

An LUF P communication gateway consists of a box which can be clipped onto a

35 mm omega rail, allowing connection of up to 8 Slaves connected on the Modbus
serial link.

Example of architecture

Configuration
of gateway TeSys U starter-controllers
by PC ~

= | &2 | =2 =2 =

Fipio
Profibus DP
DeviceNet Modbus i'l—n—f!'l—n—f!'l—fl_'l—fl_'l-
[+ [+
\Taiaa
ATS 48 ATV 31
Description

Front panel of the product

1 LED indicating :
- communication status of the Modbus serial links,
- gateway status,
- communication status of the Fipio, Profibus DP or DeviceNet bus.
2 Connectors for connection to Fipio, Profibus DP or DeviceNet buses.

Underside of product

3 RJ45 connector for connection of the Modbus serial link
4 RJ45 connector for linkto a PC
5 =224V power supply

Software set-up

For the Fipio bus, software set-up of the gateway is performed using either PL7
Micro/Junior/Pro software or ABC Configurator software.

For the Profibus DP and DeviceNet buses, software set-up is performed using
ABC Configurator.

This software is included in the TeSys U user’s manual.

(1) Connection kit for PowerSuite software workshop (see page 286).

Characteristics, references:
page 309

Dimensions:
page 309
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Characteristics, TeSys motor starters - open version
references, Communication gateways LUF P
dimensions

Characteristics

Bus type Fipio Profibus DP DeviceNet
Environment Conforming to IEC 60664 Degree of pollution: 2

Ambient air temperature Around the device °C +5...+50

Degree of protection IP 20

Electromagnetic Emission Conforming to IEC 50081-2: 1993

compatibility Immunity Conforming to IEC 61000-6-2: 1999

Number of Modbus slaves which can be connected

<8

Connection Modbus By RJ45 connector conforming to Schneider Electric RS485 standard
ToaPC By RJ45 connector, with PowerSuite connection kit
Field bus By SUB D9 female By SUB D9 female By 5-way removable
connector connector screw connector
Supply \' External supply, =24+ 10 %
Consumption Max. mA | 280
Typical mA | 100
Indication/diagnostics By LED on front panel
Services Profile FED C32 or FED C32P - -
Command 26 configurable words (1) 122 configurable words 256 configurable words
Monitoring 26 configurable words (1) 122 configurable words 256 configurable words
Configuration and adjustment By gateway mini messaging facility (PKW)
References
Description For use with With bus/ Reference Weight
serial link kg
Communication TeSys U starter-controllers, Fipio/Modbus LUF P1 0.245
gateways Altistart 48, Profibus DP/Modbus LUF P7 0.245
Altivar 31 DeviceNet/Modbus LUF P9 0.245
Connection accessories
_ Description For use with Length Connectors Reference Weight
g m kg
° i Connection cables Modbus 3 1 RJ45 type connector and VW3 A8 306 D30 0.150
one end with stripped wires
TSXFPACC 12 0.3 2 RJ45 type connectors VW3 A8306R03  0.050
- 1 2 RJ45 type connectors VW3 A8 306 R10 0.050
g l 3 2 RJ45 type connectors VW3 A8 306 R30 0.150
L] Connectors Fipio - 1 SUB-D 9 male connector TSXFPACC12 0.040
e Profibus mid line - 1 SUB-D 9 male connector 490 NAD 911 04 -
490 NAD 911 03 Profibus line end - 1 SUB-D 9 male connector 490 NAD 911 03 -
Documentation
Description Medium Language Reference Weight
kg
User’s manual for CD-Rom Multilingual: English, French, German, Italian, LU9 CD1 0.022

Dimensions

TeSys U range (2)

120

Spanish

!
o

PR S——

N
|27

(1) If the gateway is configured using PL7 and not ABC Configurator, the I/O capacity is limited

to a total of 26 words.

(2) This CD-Rom contains user’s manuals for AS-Interface and Modbus communication modules,
multifunction control units and gateways, as well as for the gateway programming software,

ABC Configurator.
Presentation, description: Setting-up
page 308 page 308
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Simple machines
Altistart 01: 0.37 to 75 kW
Altivar 11: 0.18 to 2.2 kW
Altivar 31: 0.18 to 15 kW

Complex, high power machines
Altivar 71: 0.37 to 630 kW

Pumping and ventilation
machines

Altistart 48: 4 to 1 200 kW
Altivar 11...347: 0.18 to 2.2 kW
Altivar 21: 0.75 to 75 kW
Altivar 61: 0.75 to 800 kW

Schneider Electric Industries SAS

Head Office
89, bd Franklin Roosevelt
92506 Rueil-Malmaison Cedex

France

www.schneider-electric.com

ART. 808351

The efficiency of Telemecanique

branded solutions

Used in combination, Telemecanique products provide quality solutions,
meeting all your Automation and Control applications requirements.

Operator dialog

Networks & Communication
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Detection

Intertaces &

Maunting systems

A worldwide presence

Constantly available

Metor coatrol

Power supplies

m More than 5 000 points of sale in 190 countries.
m You can be sure to find the range of products that are right for you and which
complies fully with the standards in the country where they are used.

Technical assistance wherever you are

m Our technicians are at your disposal to assist you in finding the optimum

solution for your particular needs.

m Schneider Electric provides you with all necessary technical assistance,

throughout the world.

www.telemecanique.com

Simply Smart !
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