BERGER LAHR

Technical Documentation

Twin Line Controller 53x

Controller for AC synchronous
servomotors

TLCS53x

Order no.: 0098 441 113 111
Edition: V1.00, 07.2004

o |3 E / Berger Lahr GmbH & Co. KG
= & | Breslauer Str. 7

D-77933 Lahr

M@

[N

[900090U0UUeU00UOTUUT0D |




0098 441 113 110, V1.00, 07.2004

TLC53x

Important information

The drive systems described here are products for general use that con-
form to the state of the art in technology and are designed to prevent any
dangers. However, drives and drive controllers that are not specifically
designed for safety functions are not approved for applications where
the functioning of the drive could endanger persons. The possibility of
unexpected or unbraked movements can never be totally excluded wit-
hout additional safety equipment. For this reason personnel must never
be in the danger zone of the drives unless additional suitable safety
equipment prevents any personal danger. This applies to operation of
the machine during production and also to all service and maintenance
work on drives and the machine. The machine design must ensure per-
sonal safety. Suitable measures for prevention of property damage are
also required.

For more information see the chapter on safety.

Not all product types are available in all countries. Please see the cur-
rent catalogue for the availability of products.

We reserve the right to make technical changes.
All information refers to specifications and not to assured properties.

Most product designations are registered trademarks of their pro-
prietors, even when not specifically noted.

Twin Line Controller 53x
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Writing conventions and symbols

Instructions for use

List symbol

User notes

1

Parameters

Introduction to the following instruction steps

» Thisis the 1st step

<1 This is the response to the 1st step

» This is the 2nd step

< This is the response to the 2nd step

Instructions consist of an introduction and the actual instruction steps.

Unless otherwise stated, the individual instruction steps must be carried
in the given sequence.

If there is an important response to an instruction step, this response is
described after the instruction step. In this way you can check that the
step was correctly completed.

Note on the contents of the list
o lstlistitem
e 2nd list item

— 1st list subitem

— 2nd list subitem

e 3rd list item

The actual list follows a note on the contents of the list. It can consist of
1 or 2 levels.

The list items are sorted alphanumerically or by priority.
User notes contain general information, not safety instructions.

This shows additional information on the current subject.

See the chapter on safety for an explanation of the safety instructions.
Parameters are shown as follows:

Group.Name Index:Subindex

Twin Line Controller 53x
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1 Introduction

The controller is a component of the Twin Line unit range for control of
stepper motors and AC servomotors. The controller with integrated con-
troller and power circuit operates as a standalone power amplifier or in
the field bus interconnection. It can control positioning on an AC syn-
chronous servomotor and carry out positioning operations on its own.

The controller is available in four power levels with similar case design.
Electrical connections and functional scope are identical for all four
units.

The controller is available in two types with identical functions:

< |P20 variant, in degree of protection IP20, for use in a switch cabi-
net

» IP54 variant, in degree of protection IP54 (category 2 under EN
60529), for use without switch cabinet near the motor.

- TLCXX4 -
<TLCxx2 _

Figure 1.1 IP20 controller (left and centre) and IP54 controller (right)

Twin Line Controller 53x 1-1
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1.1  Scope of supply
1.1.1 Controller, IP20 type

Controller

Optional module configuration

Item

Designation

Order number

Controller, IP20 variant

see type code

Hood for front cover

SK14 shielding terminal

(two shielding terminals on units without inter-

nal mains filter)

see accessories

Connector caps for the terminal strips

Documentation on CD-ROM

multilingual

see accessories

Iltem

Designation

Order number

RS422-C encoder module or
PULSE-C pulse/direction module or

IOM-C analogue module

see type code

HIFA-C Hiperface module or

RESO-C resolver module

see type code

ESIM3-C module or
SAM-C module

see type code

PBDP-C field bus module or
CAN-C field bus module or

RS485-C field bus module or
MODB-C field bus module or

IBS-C field bus module

see type code

7/

® Q@ ©

©

Figure 1.2

IP20 controller and modules

1-2
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1.1.2 Controller, IP54 type

Controller

Optional module configuration

Item

Designation

Order number

Controller, IP54 variant

see type code

Power plug (round plug, 4-pin)

SK14 shielding terminal

see accessories

Sub-D cover for RS232 interface

Insulation sleeve for control connection of hol-

ding brake

Documentation on CD-ROM

multilingual

see accessories

integrated holding brake controller

optional

see type code

Item

Designation

Order number

RS422-C encoder module or
PULSE-C pulse/direction module or

IOM-C analogue module

see type code

HIFA-C Hiperface module or

RESO-C resolver module

see type code

ESIM3-C module or
SAM-C module

see type code

PBDP-C field bus module or
CAN-C field bus module or

RS485-C field bus module or
MODB-C field bus module or

IBS-C field bus module

see type code

4

®
0o
:g‘
®

Figure 1.3

IP54 controller and modules

Twin Line Controller 53x
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1.2 Typecode

Example:

TLC

Twin Line Controller

TLC

4 - with data set operation
5 - with field bus
6 - programmable

TLC

for AC servomotors

TLC

Power class
2-750W

4 -1500 W
6 - 3000 W
8 - 8000 W

TLC

F - IP20 controller with built-in line power filter

NF - IP20 controller without built-in line power filter

PF - IP54 controller with built-in line power filter

TLC

Reference quantities at M1
RS422 - A/B-signals

Pulse - P/R-, P\/Pg-signals
IOM - analog module
--N/A

TLC

Motor position detection on M2
HIFA - SinCos-encoder
RESO - resolver

TLC

Encoder simulation on M3
ESIMS3 - encoder simulation
SAM - safety module
--N/A

TLC

Communication on M4
PBDP - Profibus DP
CAN - CAN-Bus
RS485 - serial bus
ModBus - serial bus
IBS - Interbus

TLC

Built-in holding brake control on M5 (only 1P54)
HBC - Holding brake controller
--N/A

TLC

1-4
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1.3 Unit overview

Se o oo

S S e LL O 0 o

S S O o o T o
S I
NI

Air vent
Module
slots:

Mains connection M1

RS232-interface

Status display

LED for DC bus
voltage

Signal interface

[suuavvvveveuvuvevesiv]

M4

DC bus and motor
connections

LEDs for —
operating signals

Figure 1.4 IP20 controller

Mains connection  The supply voltage for the power amplifier is connected to the mains

connection.

A position controller with a built-in line power filter can be operated wit-
hout any further noise suppression on the supply side.

The power supply for closed-loop control and fan control must be con-
nected over an external 24 Vpc power supply. This voltage must be
earthed for correct function.

Motor connection  The controller supplies the current for a permanent-field AC synchro-

nous servomotor over the three-phase connection. The motor connec-
tionis short-circuit resistant and is tested for earth faults when the power
amplifier is enabled.

Internal ballast resistor  In braking mode the motor returns energy to the controller. The energy

is absorbed by DC bus capacitors and reduced by the internal ballast re-
sistor.

Housing earth  In addition to the earth at the mains connection an earth connection is

also available on the housing (EN50178 requirements for devices with
high leakage currents).

DC bus connection  The DC bus voltage of the unit is lead out at the DC bus connection. If

the internal ballast resistor is not sufficient to discharge the excess en-
ergy as heat, a ballast resistor controller with an external ballast resistor
can be connected to the DC bus connection on a standard unit.

Status display A seven segment display shows information on the operating status of

the controller. If there is an operating malfunction the display will flash
and display an error code.

Twin Line Controller 53x
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LED for DC bus voltage

LEDs for operating signals

Signal interfaces

RS232 interface

Air outlet and fan

Module slots

Parameter memory

Motor data set

Controller parameters

Movement parameters

The LED comes on when DC bus voltage is present.

Five LEDs display the signal states of these adjacent inputs: Positive
and negative limit switches, motor stop signal, power amplifier enable
and automatic operation.

The input and output signals are routed via contacts to the signal inter-
face and an external 24 Vpc power supply is fed for the closed-loop con-
trol unit.

The RS232 port is the communications interface of the Twin Line unit for
connecting a PC or the TLHMI hand-held operating unit.

A built-in fan feeds cool air into the unit from below to cool the power am-
plifier and ballast resistor. It discharges the warmed air through the up-
per air vents. Temperature sensors on the power amplifier's heat sink
protect the unit from overheating.

The controller is adjusted flexibly to the desired type of operation with

the module slots. The minimum configuration required to drive an AC

servomotor is a module in slot M2. The remaining slot modules extend
the functions of the controller.

The modules are not designed for configuration by the customer. Order
the unit with desired modules. Changes to the module configuration in
the field are not recommended.

All controller settings are administered in one motor data set, two data
sets for controller parameters and one data set for motion parameters.
The parameters are saved in non-volatile memory in the unit protected
against power failure and can be displayed and modified through the
RS232 interface on the PC, the TLHMI hand-held operating unit or the
field bus.

The motor data set is read in automatically at the start of commissioning
and after a change of motor or is selected with the commissioning soft-
ware.

The two controller parameter sets contain two independent controller
settings. The user cam switch between the blocks over the various ac-
cess channels. The parameter values of both sets are preset and can be
optimised for operation in the system.

The movement parameter set contains specific data for the various ope-
rating modes of the controller. Should the operating mode change, the
controller will switch over to the appropriate set of movement parame-

ters.

1-6
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Memory for device data

Device data are all parameter values of the Twin Line unit that can be
stored in the EEPROM memory of the Twin Line unit safe from power ou-

tages.

24V
ein

EEPROM

RAM

% 24V

EEPROM

RAM

TL HMI
TLCT
Feldbus

-,
"Speichern”
<

Parameter
andern

Figure 1.5 Memory ranges and parameter backup

Once the 24 V power supply is switched on, the parameters are auto-
matically copied to the Twin Line unit RAM from the internal EEPROM
memory. The Twin Line unit operates with the RAM device data only.

The following options are available to back up parameters from RAM to

the EEPROM:

e with the TLHMI hand-held operating unit: back up with the menu

item "Save"

« with the TLCT commissioning software: back up with special button

fields and menu items

» via the field bus: back up with the parameters

‘Commands.eeprSave'

Twin Line Controller 53x
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1.4

Modules

RS422-C module

PULSE-C module

IOM-C module

HIFA-C module

RESO-C module

The block diagram shows the modules and interface signals of the con-
troller.

DC

AC IN 1- A { .'Y;L

:|—| Controller | @
I_

24VDC 7]
Inputs/Outputs
+/-10V
RS232 _

Set position
24VDC
+-10V <
Actual
position
of motor

y K

I— ]

Field bus

1y
S

(— — —: optional)

Figure 1.6  Block diagram with modules and interface signals

Slot M1

The RS422-C encoder module captures externally fed A/B incremental
encoder signals. The signals are received as A/B signals from a rotary
encoder, a higher-level controller or from the encoder simulation of a first
controller. Special case: If the position control has been set via M1, i.e.
there is an additional incremental encoder at module slot M1 with
RS422-C, the RS422-C encoder module will evaluate the received si-
gnals as the actual motor position.

The PULSE-C pulse-direction module sends externally fed frequency si-
gnals to the controller as reference signals for positioning. The module
captures the positioning data as a pulse/direction signal or as a pulse.

forward/PUlS€pack Signal.

The analogue module records and generates analogue and digital
voltage values. The analogue outputs can be set by the user. The mo-
dule outputs controller setpoints as analogue voltage values.

Slot M2

The HIFA-C Hiperface module is used for the position response on AC
servomotors with Hiperface rotary encoders from the Stegmann com-
pany. A Hiperface rotary encoder captures the rotor position of the AC
servomotor at high resolution and sends it to the Hiperface module as an
analogue signal. The Hiperface module sends the position data to the
closed-loop control and at the same time generates A/B signals for the
encoder simulation with the ESIM3-C module.

The RESO-C resolver module evaluates the position response when re-
solver motors are used. Like the HIFA-C Hiperface module the resolver

1-8
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ESIM3-C module

SAM-C module

PBDP-C module

CAN-C module

RS485-C module

MODB-C module

IBS-C module

module also generates A/B signals for an encoder simulation or position
information.

M3 slot

The ESIM3-C encoder simulation module sends the position data of the
AC servomotor as an A/B signal.

The SAM safety module (safety monitor) allows safety functions for per-
sonnel protection to be integrated into the controller for protection
against dangerous movements.

M4 slot

The PBDP-C field bus module can be used to integrate the controller
into the Profibus-DP field bus. The controller operates as a command re-
cipient or as a slave. It executes the control and work commands recei-
ved from a higher-order controller.

The CAN-C field bus module couples the controller to a CAN, CANOpen
or DeviceNet field bus system.

The RS485-C field bus module enables field bus operation over a mul-
tipoint connection with serial data transfer. A multipoint connection, in
contrast to a point-to-point connection, is able to swap data with several
devices.

The MODB-C field bus module is used to integrate the controller into a
ModBus-ASCII or ModBus-RTU field bus network.

The IBS-C field bus module enables the controller to be used as a slave
in an Interbus network. The field bus module is optional. The module is
designed to Interbus specification version 1.

Twin Line Controller 53x
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1.5

Module configuration, operating modes and functions

Overview

Module configuration

Overview of manual movement

Overview of speed mode

Overview of point-to-point mode

Overview of electronic gear

The controller operates in one manual and several automatic operating
modes depending on the modules installed. The operating mode of the
controller can be changed during movement.

Manual operating mode

e manual movement
Automatic operating modes:
» speed mode

e point-to-point mode

» electronic gear

» referencing

e current control

» oscillator mode

The following table shows the minimum required module configuration
for the operating modes and the optional configuration for additional
functions.

Operating mode M1 M2 M3 M4
manual movement, optional HIFA-C or optional PBDP-C,
speed mode, RESO-C CAN-C,
point-to-point mode, RS485-C,
referencing, MODB-C
current control, or
oscillator mode IBS-C
electronic gear PULSE-C HIFA-C or optional PBDP-C,
or RESO-C CAN-C,
RS422-C RS485-C,
MODB-C
or
IBS-C

Manual movement is carried out as ‘classic manual movement' or as
‘'united inching'. In both operating modes the motor is moved over a pres-
cribed distance by start signals.

In speed mode, a setpoint speed is specified for the motor over the pro-
file generator, and movement is initiated with no defined target point.
The motor moves at this speed until a different speed is set or the ope-
rating mode is terminated.

In point-to-point mode (also PTP mode) the motor is positioned from
point A to point B with a positioning command. The positioning distance
is given either in absolute terms with reference to the reference point of
the aixs or in relative terms to the current position of the axis.

In the electronic gear mode, the controller calculates a new position set-
point for the motor movement from a predefined position and an adju-
stable gear factor. This mode is used when one or more motors are to
follow the reference signal from a NC control unit or an encoder.

1-10
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Overview of referencing

Overview of current control

Overview of oscillator mode

Overview of controller optimisation

Overview of signal generator

Overview of field-bus mode

Overview of list control

In referencing, an absolute scale reference of the motor position at a de-
fined axis position is established. Referencing can be carried out by a re-
ferencing movement or by dimension setting.

In a referencing movement, a defined position on the axis, the zero or re-
ference point, is established as the absolute scale reference of the motor
position to the axis. This reference point is used as the point of reference
for all subsequent absolute positioning operations.

Dimension setting allows the current motor position to be defined as the
new axis reference point to which all subsequent position data relate.

In current control, the setpoint value of the motor current can be set eit-
her with parameters or the £10V input of the signal interface.

In oscillator mode the motor is moved in accordance with a voltage-de-
pendent speed preset via the £10Volt input.

When the input voltage is changed the drive accelerates or decelerates
to the new setpoint speed with the specified acceleration and decelera-
tion values.

Operating mode for commissioning the controller. Controller optimisa-
tion matches control behaviour to the particular system. Controller opti-
misation is also used to adapt the controller to a modified or new system.
The controller uses a signal generator for controller optimisation.

Controller optimisation can only be carried out manually with the optimi-
sation tool. During optimisation, control parameters can be set and te-
sted by means of a jump function.

A signal generator is specially integrated in the controller for fast com-
missioning. It can be used to optimise the operational behaviour of the
AC servomotor in the system.

The signal generator is a function which is only used during commis-
sioning. Itis enabled "in the background" to optimise the control-loop be-
haviour of the controller.

Five modules are available for operation on a field bus:

» Profibus-DP with the PBDP-C module

¢ CAN-Bus, CANOpen or DeviceNet with the CAN-C module
» serial RS485 bus with the RS485-C module

e Interbus-S with the IBS-C module

¢ ModBus with the MODB-C module

See the relevant manuals for information on connection, programming
and operation of the controller on the field bus.

While the controller executes a movement command, the traverse path
is monitored in the background with the list control. When a list position
is reached the controller responds with a corresponding event depen-
ding on the list type.

« List type for position values and signal values: If the motor reaches
a list position, the output signal TRIGGER is set or reset correspon-
ding to the list entry.

» List type for position values and speed values: If the motor reaches
a position value, the controller switches to the new speed value in
the list and traverses the motor at this speed.

Twin Line Controller 53x
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Overview of Teach-In

Teach-in processing offers the option of recording current position va-

lues by traversing the motor and transferring them to a previously spe-
cified memory range. The size of the available memory depends on the
size of the free list memory. Up to 64 position entries can be saved if a
list is empty.

The data are stored in a position/signal list or a position/speed list.

1-12
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1.6 Documentation and literature references

Manuals for the controller

TLHMI, documentation for the TLHMI hand-held operating unit
Order no.: see accessories

TLCT, documentation for the TLCT commissioning software
Order no.: see accessories

Twin Line Controller 53x
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1.7

Directives and standards

CE mark

EC Machine Directive

EC EMC Directive

EC Low-Voltage Directive

Declaration of conformity

The EC directives define the minimum requirements - particularly safety
requirements - applicable to a product and must be complied with by all
manufacturers and dealers marketing the product in the member states
of the European Union (EU).

The EC directives describe the main requirements for a product. The
technical details are laid down in the harmonized standards, which are
published in Germany as the DIN EN standards. If there is not yet any
EN standard applicable to a particular product area, existing technical
standards and regulations will apply.

With the declaration of conformity and the CE mark on the product the
manufacturer certifies that the product complies with the requirements
of all relevant EC directives. The drive systems described here can be
used anywhere in the world.

The drive systems described here are not machines as defined by the
EC Machine Directive (89/392/EEC) but components for installation in
machines. They do not have moving parts designed for specific purpo-
ses. However, they can be components of a machine or system.

The manufacturer must certify that the complete system conforms to the
machine directive with the CE mark.

The EC Electromagnetic Compatibility Directives (89/336/EEC) applies
to products that cause electromagnetic interference or whose operation
may be be adversely affected by electromagnetic interference.

Conformity with the EMC Directive can only be expected of our drive sy-
stems after correct installation in the machine. The information on ensu-
ring electromagnetic compatibility given in the chapter on "Installation”
must be followed to ensure that the drive system in the machine or sy-
stem is EMC-compatible and that the product can legally be operated.

The EC Low-Voltage Directive (73/23/EEC) lays down safety require-
ments for ‘electrical apparatus' as protection against the risks that can
originate in such devices and can be created in response to external in-
fluences.

The drive systems described here comply with the EN 50178 Standard
as per the Low-Voltage Directive.

The declaration of conformity certifies that the drive system complies
with the specific EC directive.

1-14
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Standards concerning safe
operation

Standards regarding compliance
with EMC Directive

Standards regarding compliance
with Low Voltage Directive

Standards regarding compliance
with Underwriters Laboratories
requirements

EN 954-1: Safety of machinery - Safety-related parts of control systems
- Part 1: General principles for design

EN 50274: Low voltage switchgear and controlgear assemblies - Pro-
tection against electric shock

IEC 60204-1: Safety of machinery - Electrical equipment of machines -
Part 1: General requirements

IEC 60364: Electrical installations of buildings
IEC 60529: Degrees of protection provided by enclosures (IP code)

IEC 61508-1: Functional safety of electrical/electronic/programmable
electronic safety-related systems - Part 1: General requirements

NEMA ICS1.1: Safety Guidelines for the Application, Installation, and
Maintenance of Solid State Control

NEMA ICS7.1: Safety Standards for Construction and Guide for Selec-
tion, Installation, and Operation of Adjustable-Speed Drive Systems

NFPA 70: National Electrical Code

NFPA 70E: Standard for Electrical Safety Requirements for Employee
Workplaces

NFPA 79: Electrical Standard for Industrial Machinery

EN 61000-4: Electromagnetic compatibility (EMC) - Part 4: Testing and
measurement techniques

IEC 61800-3: Adjustable speed electrical power drive systems - Part 3:
EMC product standard including specific test methods

EN 50178: Electronic equipment for use in power installations

IEC 60664-1: Insulation coordination for equipment within low-voltage
systems - Part 1: Principles, requirements and tests

UL508C 2nd Edition: UL Standard for Safety for Power Conversion
Equipment

UL840 2nd Edition: UL Standard for Insulation Coordination Including
Clearances and Creepage Distances for Equipment

UL1004 5th Edition: UL Standard for Safety for Electric Motors

Twin Line Controller 53x
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1.8

Declaration of conformity

EC Declaration of Conformity BERGER LAHR
Year 2004

BERGER LAHR GmbH & Co.KG
Breslauer Str. 7
D-77933 Lahr

X according to EC Directive EMC 89/336/EEC

X according to EC Directive Low Voltage 73/23/EEC

The above mentioned directives have been changed by CE Marking Directive 93/68/EEC
[ according to EC Directive on Machinery 98/37/EEC

We declare that the products listed below meet the requirements of the mentioned EC
Directives with respect to design, construction and version distributed by us. This declaration
becomes invalid with any modification on the products not authorized by us.

Designation: 3 Phase Motor Control Electronics and Accessories

Type: TLD, TLC, TLABH, TLABB, TLBRC, TLHBC

Product number: 0XB634xxxxxXXXX, 0x635xxxXXXXXX, 0X62501101706, 062501101606

Applied EN 50178:1998

harmonized EN 61800-3:2001 second environment according to Berger Lahr
standards, EMC test conditions

especially:

Applied UL 508C

national standards | Berger Lahr EMC test conditions 200.47-01 EN

and technical Product documentation
specifications,

especially:

Berger Lahr GmbH & Co. KG
Company stamp:  Postfach 11 80 - D-77901 Lahr
Breslauer Sir. 7 - D-77933 Lahr
Date/ Signature: 16 February 2004 %&Wlﬂm

Name/ Department. Wolfgang Brandstatter/R & D

Figure 1.7 Conformity to the EC low-voltage directive
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2 Safety

2.1 Qualification of personnel

2.2 Intended use

Only technicians who are familiar with and understand the contents of
this manual and the other relevant manuals are authorised to work on
and with this drive system. The technicians must be able to detect po-
tential dangers that may be caused by setting parameters, changing pa-
rameter values and generally by the mechanical, electrical and
electronic equipment.

The technicians must have sufficient technical training, knowledge and
experience to recognise and avoid dangers.

The technicians must be familiar with the relevant standards, regulations
and safety regulations that must be observed when working on the drive
system.

The drive systems described here are products for general use that con-
form to the state of the art in technology and are designed to prevent any
dangers. However, drives and drive controllers that are not specifically
designed for safety functions are not approved for applications where
the functioning of the drive could endanger persons. The possibility of
unexpected or unbraked movements can never be totally excluded wit-
hout additional safety equipment. For this reason personnel must never
be in the danger zone of the drives unless additional suitable safety
equipment prevents any personal danger. This applies to operation of
the machine during production and also to all service and maintenance
work on drives and the machine. The machine design must ensure per-
sonal safety. Suitable measures for prevention of property damage are
also required.

In the system configuration described the drive systems must be used in
industrial applications only and must have a fixed connection only.

In all cases the applicable safety regulations and the specified operating
conditions, such as environmental conditions and specified technical
data, must be observed.

The drive systems may be commissioned and operated only after instal-
lation in accordance with EMC requirements and the product-specific
specifications.

To prevent personal injury and damage to property damaged drive sy-
stems must not be installed or operated.

Changes and modifications to the drive systems are not permitted and
will render all warranties and liability null and void.

The drive system must be operated only with the specified wiring and
approved accessories. In general, use only original accessories and
spare parts.

The drive systems must not be operated in an environment subject to
explosion hazard (ex area).

Twin Line Controller 53x
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2.3

Hazard categories

> B B

Safety notes and general information are indicated by hazard messages
in the manual. In addition there are symbols and instructions affixed to
the product that warn of possible hazards and help to operate the pro-
duct safely.

Depending on the seriousness of the hazard, the messages are divided
into three hazard categories.

DANGER!

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

WARNING!

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

CAUTION!

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

2-2
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2.4  General safety instructions

DANGER!

Electric shock, fire or explosion

Only qualified personnel who are familiar with and understand
the contents of this manual and the other relevant manuals are
authorised to work on and with this drive system.

Before working on the drive system:
— Switch off power to all terminals.

— Place a sign "DO NOT SWITCH ON" on the switch and lock
to prevent switching on.

— Wait 6 minutes (for discharge of DC bus capacitors).

— Measure voltage between DC+ and DC- and check for <48V.
(The DC bus LED is not a safe indication for absence of the
DC bus voltage).

Do not short-circuit DC bus or touch unshielded components or
screws of the terminals with voltage present.

Install all covers and close the housing doors before applying
power.

The motor generates voltage when the shaft is rotated. Lock the
shaft of the motor to prevent rotation before starting work on the
drive system.

The system manufacturer is responsible for compliance with all
applicable regulations relevant to earthing the drive system.

Do not reach into the drive system (e.g. no pointed objects).

DANGER!

Danger of injury by complex system!

When starting field bus operation the attached controllers are gene-
rally out of view of the operator and cannot be directly monitored.

Start the system only if there are no persons within the actua-
tion zone of the moving system components and the system
can be operated safely.

Twin Line Controller 53x
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WARNING!

Danger of injury and damage to system components by loss of

control!

* The system manufacturer must consider the possible errors that
could occur with the signals and in particular the critical
functions to ensure a safe status during and after errors. Critical
functions include emergency stop and limiting end positions.
Observe the accident prevention regulations.

» Consideration of possible errors must include unexpected delay

and failure of signals or functions.

» Separate redundant controller paths must be provided for criti-

cal functions.

2.5 Monitoring functions

The monitoring functions in the drive protect the system and reduce the
risk in the event of system malfunction. The monitoring functions are not
designed for personal safety. The following faults and limit values can be

monitored:

Monitoring

Task

Protective function

Blocking error

Error message if the motor shaft remains stopped over a specified
period even with maximum current

Functional safety

Data connection

Error response to connection break

Functional safety and
system protection

Limit switch signals

Monitoring the allowable traverse range

System protection

Following error

Monitoring deviation from motor position to setpoint position

Functional safety

STOP switch signal

Stop drive with Quick-Stop ramp

System protection

Motor overload

Monitoring for excessively high current in the motor phases

Functional safety and
device protection

Overvoltage and

Monitoring for overvoltage and undervoltage of the power supply

Functional safety and

undervoltage device protection
Overtemperature Monitoring device for overtemperature Device protection
12t limitation Power limitation at overload Device protection

Table 2.1 Monitoring functions
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3 Technical Data

3.1

IP20 controller

IP54 controller

Test conditions

Environmental conditions

Transport and storage temperature

40°C to +70°C

Installation height, operation without power
reduction

h <1000 m above mean sea
level

Degree of protection

IP20

Ambient temperature

0°Cto +50°C

Relative humidity

15% to 85%
(non-condensing)

compliant with the Low Voltage Directive
EN 50178

Protection class 1
Pollution degree 2

Transport and storage temperature

40°Cto +70°C

Installation height, operation without power
reduction

h <1000 m above mean sea
level

Degree of protection

IP54, category 2

Degree of protection of internal air duct for
cooling

P24

Ambient temperature

0°C to + 45°C

Relative humidity

15% to 85%

(from serial number
1010020048 with protection
against short-term condensa-
tion)

compliant with the Low Voltage Directive
EN 50178

Protection class 1
Pollution degree 3

The IP54 controller can be operated outside the switch cabinet, but not
outside and not in environments with serious adhesive pollution (blok-

kage of fan).

Vibration during operation to IEC 68-2-6

Number of cycles: 10
Frequency range: 10 Hz to 500 Hz
Acceleration amplitude: 20 m/s?

Continuous shock to IEC 68-2-29

Number of shocks:

1000/direction
(directions: X,Y,Z per pos. and
neg. direction, total 6000)

Peak acceleration:

150 m/s?2

Twin Line Controller 53x
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3.2
3.21

Mechanical data
IP20 controller

Weight

Device protection

Dimensions

TLxx32 with 3 modules [kg] 2.7(6.01b.)
TLxx34 with 3 modules [kg] 3.7(8.21b.)
TLxx36 with 3 modules [kg] 6.6 (14.6 Ib.)
TLxx38 with 3 modules [kg] 10.8 (23.91b.)
Degree of protection to EN 60529 IP 20

TLxx32 TLxx34 TLxx36 TLxx38

Width A [mm] 108 128 178 248
Height B [mm] 2125 212.5 260 260
Depth C [mm] 184.5 214.5 244.5 244.5
Front width D [mm] 105.5 125.5 176 246
Connection dimension E 63 83 130 200
[mm]

Additional dimension F [mm] - - - 120

226
[
—e
<

Figure 3.1 Dimensions IP20 controllers. The TLHMI hand-held operating

unit illustrated is optional.
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3.2.2 IP54 controller

Weight -
TLCx32 with 3 modules [kg] 8.5(18.8 b))
TLCx34 with 3 modules [kg] 11 (24.31b.)
Device protection -
Degree of protection to EN 60529 IP 54, category 2
Dimensions

TLCx32 TLCx34
Width A [mm] 127 147
Height B [mm] 360 360
Depth C [mm] 245 275
Front width D [mm] 127 127
Connection dimension E 80 100
[mm]

343
B

337

Figure 3.2 Dimensions IP54 controller
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3.2.3 Accessories

Holding brake controller - -
TLHBC Dimensions (H x B x T) [mm] 107 x 104 x 76

Installation on top-hat rail [mm] 55

Ballast resistor controller - -
TLBRC Dimensions (Hx B x T) [mm] 107 x 104 x 76

2 DC bus connections

Installation on top-hat rail [mm] 55

107
107

Figure 3.3 Holding brake controller and ballast resistor controller

Ballast resistor BWG250xxx and

BWG500xxx I
F—— 8 |
| 0 \I
v |
e I |
| 80 —
;o |
A T 3= 4] |
g
N
S

Figure 3.4 Dimensions and installation size of the 100 W and 200 W ballast
resistor
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3.3 Electrical Data

3.3.1 Controller

Mains connection

0098 441 113 110, V1.00, 07.2004

TLxx32 TLxx34 TLXxx36 TLxx38
Mains voltage EVAc] 230-240 230-480 230-480 230-480
(-20%, +10% b) (1152)
Mains phases 1 3 3 3
Mains frequency [Hz] 47 - 63 47 - 63 47 - 63 47 - 63
Current consumption 6.5 (10 2)) 4 7.5 20
(A1
Starting current [A] <60 <60 <60 <60
Power factor cosj >0.55 >0.6 >0.6 >0.6
Power loss [W] 4 min. 20 / min. 20 / min. 20 / min. 40 /
max. 150  max. 140  max. 380° max. 430
Mains buffering [ms] <5 <3 <3 <3
Interference resi- 2. Environment
stance corresponding
to EN 61800-3
Overvoltage cate- 3 3 3 3
gory ®
Leakage currents <30 <30 <30 <30
[mA] ’
Fuse, external [A]®  10(15%) 10 10 25
B charac. B charac. B charac. B charac.
for UL508c ClassCC ClassCC ClassCC classCC

1) Can only be used with earthed systems. Maximum voltage to earth must not
exceed 300 VAC. Maximum possible short-circuit current must not exceed 5000 A.
2) for controllers with 115 V mains voltage. See name plate.

3) A mains reactor is required for continuous loads (time constant 2 min.) with a shaft
output of more than 50% of the specified power class. Maximum possible short-cir-
cuit current must not exceed 5000 A.

4) The power loss depends on several factors: motor speed, current, cable length,
torque and use of the internal ballast resistor.

5) For units with revision status <RS20: min.20 / max. 265

6) Note the constraints for operation corresponding to UL

7) The leakage currents are measured with an RC circuit in accordance with
IEC60990. The value can be higher if measured directly. Notes on using ground lea-
kage circuit-breakers on request.

Motor connection

TLxx32 TLxx34 TLxx36 TLxx38
Power class D 2[kw]
at 115V ¢ (variant) 0.5 - - -
at 230V pc 0.75 0.75 15 4
at 400V ¢ or 480V ¢ - 15 3 8
Switching frequency [kHz])/ 8/16 8/16 8/16 4/8
switchable to [kHz]
Nominal current [Arms], r.m.s. 3 3 6 16
value ®
Rated current [Apk], amplitude 4.24 4.24 8.48 22.63

Twin Line Controller 53x 3-5
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TLxx32 TLxx34 TLxx36 TLxx38
Rated current [Apk], maximum 11.31 11.31 28.28 45.26
value at lower switching frequency evenat evenat (16.96 4))
for max. 5 s during motor motion motor motor
standstill standstill
(8.48%) (8.48%)
Maximum value [Apk], amplitude 8.48 5.66 18.85 38.18
value at higher switching fre- (11.31 4))
guency for max. 5 s during motor
movement °)
Max. speed [rpm] 12,000 12,000 12,000 12,000
Cable length ) [m] 20 20 20 20

Internal ballast circuit

IP20 controller

Internal ballast circuit

IP54 controller

24 Vpc power supply

1) Max. shaft output when using a typical motor, with nominal current and 230 V
(TLCx32 only) or 400 V (TLCx34-TLCx38) mains voltage

2) At continuous load (time constant 2 min.) with a shaft output greater than 50% of
the specified power class a mains reactor is required

3) Continuous operation at max. ambient temperture

4) For units with a revision status <RS20 (see name plate)

5) Values with nominal current and 230 V (TLCx32 only) or 400 V (TLCx34-TLCx38)
mains voltage

6) Longer motor cable lengths on request

TLxx32 TLxx34 TLxx36 TLxx38
Continuous power [W] ) 60 100 200 80
30%) (502) (802)
Max. energy per braking [Ws] 350 600 100 130
(502) (80%)  (1302)

1) at maximum ambient temperatures and higher power amplifier output the tempe-
rature cutout may be triggered
2) On units with a revision status <RS20 (see name plate)

Fan Ambient tempera- Continuous power [W]

ture [°C] TLCx32 TLCx34
yes 25 170 255

35 127 190

45 85 127
no 25 60 90

35 42 63

45 25 37

All specifications apply for a surface temperature of 70°C on the ballast
heat sink.

Input protection reverse-polarity-protected

Voltage range 20Vto 30V
Ripple 2 Vgg

Input current (without loading the outputs) <1A
Maximum terminal current 8A
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Signal interface — , - .

digital signal inputs reverse-polarity-protected,
no electrical isolation,
debounced, debounce inter-
val 0.7 to 1.5 ms

DC voltage Upign 12Vto 30V (123 mA)

DC voltage Uq,, <5V (1<0.5mA)

digital signal outputs inductively chargeable
(150 mH/11 W), short-cir-
Ccuit resistant

DC voltage <30V

Switching current <400 mA

Voltage drop at 400 mA <1V

Analogue signal input

Voltage range +10Vto-10V

Input resistance 5kQ

Resolution 10 Bit

UL 508C approval  The limit values for the UL 508C approval can be found on page 3-10.
3.3.2 Modules

Encoder module RS422-C

Pulse/direction module PULSE-C

Signal inputs (A, B, 1)

RS422-compatible, electri-
cally connected to 24V GND

Input frequency

<400 kHz, 1 600 000 Inc/s

Output

Encoder power supply (SENSE)

5V % 5%, max. 300 mA,
sense-controlled, short cir-
cuit and overload-proof

Signal inputs

symmetrical

RS422-voltage-compatible

asymmetrical

4.5V to 30V, electrically
connected to 24 V GND

Input resistance

5kQ

Input frequencies: Increment frequency
(PULSE/PV, DIR/PR)

<200 kHz

Signal outputs

Open collector outputs,
short-circuit resistant

Output voltage

<30V

Output current, maximum

<50 mA

Twin Line Controller 53x
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IOM-C analogue module

Hiperface module HIFA-C

RESO-C resolver module

digital signal inputs

reverse-polarity-protected,
no electrical isolation,
debounced, debounce inter-
val 0.7 msto 1.5 ms

DC voltage Upign

12Vt 30V (I >3 mA)

DC voltage Uy,

<5V (1< 0.5 mA)

Current at 24 V

<7mA

digital signal outputs

inductively chargeable (50
mH), short-circuit resistant,
reverse-polarity-protected

DC voltage 12Vto 30V
Blocking current <100 pA
Voltage drop at 50 mA <2V
Analogue signal inputs

Voltage range +10Vto-10V
Input resistance 50 kQ
Resolution 10 Bit

Analogue signal outputs

short-circuit resistant,
reverse-polarity-protected

Voltage range

+10Vto-10V

Output current

max. 5 mA

Resolution

12 bit, > 3800 steps

Supply voltage, output for encoder

+10 V /150 mA, short circuit
and overload resistant, not
secure against noise voltage

Signal inputs

sine/cosine (SIN, COS)

1 Vgg With 2.5 V offset,
0.5 Vss at 100 kHz

Input resistance

2 x1 kQ to GND

Monitoring of motor temperature (T_MOT)

NTC/PTC

RS485

asynchronous, half-duplex

Excitation voltage output

3.5Vrms £+ 10%, max.

60 mA, short circuit and
overload resistant, not
secure against noise voltage

Excitation frequencies

3.5, 5, 6.5, 10 kHz +20%,
programmable with parame-
ters
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Encoder simulation module

ESIM3-C

SAM-C safety module

PBDP-C module

CAN-C module

RS485-C module

MODB-C module

IBS-C module

Monitoring of motor temperature (T_MOT) NTC/PTC

Sine/cosine inputs symmetrical to earth

Input resistance 2.15kQ

Input voltage 1.75Vrms + 10%

Signal outputs (A,B) RS422 voltage-compatible,
electrically connected to
24V GND

Technical values See the separate SAM
documentation for the tech-
nical values.

Signal inputs/outputs corresponding to RS485
standard, electrically isola-
ted

Transfer rate < 12Mbaud

Signal inputs/outputs Level in accordance with
ISO 11898, electrically iso-
lated

Transfer rate < 1M Baud

Signal inputs/outputs corresponding to RS485

standard, electrically isola-
ted, 4-wire interface

Transfer rates 1200, 2400, 4800, 9600,
19200, 38400 baud

Signal inputs/outputs corresponding to RS485
standard, electrically isola-
ted, 2/4-wire interface

Transfer rates 1200, 2400, 4800, 9600,
19200 baud

Signal inputs/outputs corresponding to INTER-
BUS specification,
type 1,
two-wire remote bus

Transfer rate 500 kbaud

In units with the IBS-C module OV DC is internally permanently connec-
ted to PE.

Twin Line Controller 53x
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3.3.3 UL 508C approval

Overvoltage category

Fuses

Temperature of ambient air

Mains connection IP20 controller

Mains connection IP54 controller

Motor data

Accessories

Wiring

The controller is UL 508C-approved with the following data.

Input mains overvoltage category Il (UL840): The Twin Line product
range has been designed in accordance with standard UL840. A UL-ap-
proved transient voltage surge suppressor, conforming to UL 1449, with
a maximum clamping voltage of 4 kV, shall be provided in all phases of
the mains connection of the drive in the end installation. Use a square D
SDSA3650 surge arrester or equivalent. This is not required for the

TLxx32 > RS20 and TLxx34 > RS20 units.

Branch circuit fuse class CC 600V according to UL248 required

Max. surrounding air temperature 50 °C

TLxx32 TLxx34 TLxx36 TLxx38
Mains voltage [V] 230 480 480 480
(115
Mains frequency [Hz] 47-63 47-63 47-63 47-63
Current consumption [A] 6(10Y) 322 5.59 104
Phases 1 3 3 3
1) for controllers with 115 V mains voltage. See name plate.
2) Power class limited to 1200 W on 480 V and 600 W on 230 V
3) Power class limited to 2200 W on 480 V and 1100 W on 230 V
4) Power class limited to 4000 W on 480 V and 2000 W on 230 V
TLxx32 TLxx34
Mains voltage [V] 230 480
(1151)
Mains frequency [Hz] 47-63 47-63
Current consumption [A] 6 (10 ) 242
Phases 1 3
1) for controllers with 115 V mains voltage. See name plate.
2) Power class limited to 900 W on 480 V and 450 W on 230 V
TLxx32 TLxx34 TLxx36 TLxx38
Motor voltage [V] 0-230 0-480 0-480 0-480
Motor frequency [Hz] 0-400 0-400 0-400 0-400
Motor current [A] 3 3 6 16
Phases 3 3 3 3

« Ballast resistor controller, TLBRC
connection 600 Vpc

« Holding brake controller, TLHBC
supply voltage 24 V

Use copper wiring resistant to at least 60°C or 75°C.

3-10
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3.3.4 Accessories

TLHBC holding brake controller

Ballast resistor controller TLBRC

Mains reactor

Motor and encoder cable

Supply voltage, input 20Vto30V

Input current Input current = 0.5 A + bra-
king current

Output, brake

DC voltage 20Vto30V
Current at 24 V for 100 ms 05At025A
Continuous current 05At01.25A
DC voltage with voltage reduction 95Vtol5V
Currentat 12 V 05At02A

Safe electrical isolation between 24V input, control input and brake out-
put

Local power supply via DC bus connection

Switch-on threshold, selectable

with TLxx32 420V

with TLxx34, TLxx36 and TLxx38 760 V

Controller Mains reactor 2  Vvalues

TLxx32 RLO1201 1.25 mH, 12 A, 600 V, 3 windings
TLxx34 RL00803 5.00 mH, 8 A, 600 V, 3 windings
TLxx36 RL01202 2.50 mH, 12 A, 600 V, 3 windings
TLxx38 RL02502 1.20 mH, 25 A, 600 V, 3 windings

1) Supplier: MTE Corporation, Menomonee Falls, WI. See www.mtecorp.com for
additional data and information

2) These reactors have an open design. For the model with case change the next to
last number of the part number from 0 to 1.

The motor cable and encoder cable are suitable for trailing and are
available in various lengths. Different cross sections are also possible for
the motor cable. See the Accessories chapter for the appropriate type.

Permissible voltage 600 VAC (UL and CSA)

Shield Shield braiding

Sheath Oil-resistant PUR

Temperature range -40°C to +90°C (fixed)
-20°C to +80°C (moving)

Minimum bending radius 10 x diameter (fixed)

10 x diameter (moving)

Twin Line Controller 53x
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4 Installation

WARNING!

Danger of injury and damage to system components by loss of
control!

¢ The system manufacturer must consider the possible errors that
could occur with the signals and in particular the critical
functions to ensure a safe status during and after errors. Critical
functions include emergency stop and limiting end positions.
Observe the accident prevention regulations.

« Consideration of possible errors must include unexpected delay
and failure of signals or functions.

* Separate redundant controller paths must be provided for criti-
cal functions.

4.1 Electromagnetic compatibility, EMC

WARNING!

Interference with signals and devices may cause injury
Distorted signals can cause unexpected device responses.

« Install the wiring in accordance with the EMC requirements.

e Check compliance with the EMC requirements, particularly in
an environment subject to strong interference.

The drive system and the installation are subject to electromagnetic in-
terference. If suitable precautions are not taken, the interference will af-
fect the signals from the control wiring and system parts and adversely
affect the operating safety of the system.

This drive system meets the EMC requirements for the second environ-
ment under the IEC 61800-3 standard if the measures described for the
installation are taken into account. When operating outside this applica-
tion area note the following:

WARNING!

This is a product with restricted availability under IEC 61800-3. This
product may cause interference in living areas; in this case the ope-
rator may be required to take appropriate action.

Motor leads and encoder cables are especially critical signal circuits.
Use the cables recommended by your local representative. They are te-
sted for EMC safety. These cables can also be used as trailing cables.

Information on the cables can be found on page 10-1

Twin Line Controller 53x
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Control cabinet setup
EMC measures Effect

Use galvanised or chrome-plated mounting plates, Good conductivity due
make large contact surface connections for metal  to two-dimensional con-
parts, remove paint from contact surfaces tacts

Ground the control cabinet, door and mounting Reduction of emissions.
plate with metal tapes or cables with a cross section
area greater than 10 mm?2 (8 AWG)

Fit switching devices such as contactors, relays or  Reduction of mutual
solenoids with interference suppressors or spark interference
suppressors (e.g.diodes, varistors, RC elements)

Install power and control components separately. Reduction of mutual

interference
Cabling
EMC measures Effect
Keep wiring as short as possible. Do not install Avoidance of capacitive
"safety loops", short cables from the star point in the and inductive interfe-
switch cabinet to outlying earth connection. rence injection

Use cable clamps to connect a large surface area of Reduction of emissions.
the shield of all shielded cables to the mounting
plate at the control cabinet entry.

Field bus lines and signal lines must not be laid in ~ Prevention of mutual
the same conduit with lines for DC and AC voltage interference

over 60 V. (Field bus lines can be laid in the same

conduit with signal and analogue lines)

Recommendation: lay in separate conduits at least
20 cm apart.

Connect large surface areas of cable shields, use  Reduction of emissions.
cable clamps and tapes

Earth shields on digital signal lines over a wide area Preventing interference
at both ends or via conductive plug housing. on control cables, reduc-
tion of emissions

Use bonding conductors in system with Protection of wiring,

— wide-area installation reduction of emissions.
— different voltage infeed

— networking between different buildings

Use fine-core bonding conductors Deflect even high-fre-
quency interference cur-
rents

Shield analogue signal lines at one end only at the Preventing ripple loops

power controller, at the other end via capacitor, due to low-frequency

€.9.10 nF/100V MKT interference

Use only shielded motor cables with copper brai- Controlled discharge of

ding and at least 85% covering, ground a large sur- interference currents,

face area of the shield at each end. reduction of emissions

If motor and machine are not conductively connec- Reduction of emissions,
ted, e.g. by an insulated flange or a non-flat connec- increase in resistance to
tion, earth the motor with an earth wire >10 mm? interference

(>6 AWG) or ground strap.

Lay connections of the 24 Vdc supply voltage as Preventing interference
"twisted pair". on control cables, reduc-
tion of emissions

Use shielded cables for the signal lines with IP54 ~ Reduction of EMC emis-
controllers. sions

4-2 Twin Line Controller 53x
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Power suppl
PRl EMC measures

Effect

Operate drive system only on a system with an
earthed star point. Do not operate on systems with
earthed phase or on a non-earthed system (IT
system).

Line filter is only effec-
tive on system with an
earthed star point.

Connect the negative output of the 24V power sup-
ply to PE.

Reduction of EMC emis-
sions, safety

Circuit breaker if there is danger of overvoltage or
lightning strike

Protection against dam-
age by overvoltage

@ Grounding at

start point
- Shield on Mains
" mounting plate
System ground | star point

— for grounding

Machine bed

|
|
|
|
|
i Mains filter COM
| (units
: without
internal
L1 : filter only)
L2 | _
L3 I =
N —=
PE=L__— 1 %
@ I = %
: ==
| =
Ground motor with ! =
ground strap to | =
machine bed Motor I =
: Brake controller =
| =
- ERE
| - ° :
| D

Encoder cable to M2 ——»

With an external mains filter,
ground the mains cable
between unit and filter

via a cable clamp

Flatten shielding when
connecting

Keep exposed cable ends
short

Expose shield no more than
10 mm from first cable clamp

Ground signal lines
via plug housing

Ground encoder cable
at control cabinet input

Ground unit by large-area
contact with mounting plate

24V
GND

Additional enclsoure
grounding via
PE terminal pin

Analogue signal lines:
Ground shielding to

unit via cable tie,
for example

Figure 4.1

EMC measures and subdivisions of the control cabinet

Twin Line Controller 53x
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4.2

System components

To connect the controller system components in addition to the system
components supplied with the controller are required:

Synchronous servomotor

Motor cable

Cable to motor encoder

Signal cable corresponding to the interfaces in use

line cable and line fuses

Ballast resistor and ballast resistor controller (if required)
Holding brake controller (if required)

External power supply, 24 Vpc with safe separation - PELV
external line filter for units with no built-in line filter

Additional filter and reactors for mains and motor connection
depending on system layout

control cabinet
NC control or PLC for automatic operation

PC or Laptop from Windows 98SE and connector cable for commis-
sioning with the commissioning software.

4-4
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4.3 Mechanical installation
DANGER!
Electric shock from foreign bodies or damage.

Conductive foreign bodies in the product or serious damage can
cause accidental energisation.

« Do not use damaged products.

« Prevent foreign bodies such as chips, screws or wire clippings
from entering the product.

« Do not use products that contain foreign bodies.

4.3.1 Installing IP20 controller

The control cabinet must be dimensioned so that the controller and ac-
cessories such as ballast resistor and holding brake controller can be
mounted in place and wired to meet EMC standards.

control cabinet

The control cabinet ventilation must be sufficient to dissipate the heat
generated by the unit and its components and the heat output of the bal-
last resistors.

The unit is fitted with a built-in fan. Ventilation slots on and under the unit
must be kept at least 70 mm away from neighbouring units or walls.

Installation clearances

0098 441 113 110, V1.00, 07.2004

. E 22,5 - E 24
F
| < >
7 v 7o¢ s AR 4 X M5 (...xx2/4/6)
’"D” ﬁ, | E if 6 X M5 (...xx8)
196 U L U L
D 243 D
, m TLC/TLD A E F
B Ut@ 70¢ T .xx2 | 108 mm| 63 mm| -
| = —Y-4—= = LXx4 128 mm| 83 mm | -
70} U1 i nJ xx6 | 178 mm| 130 mm | -
| = ...XX8 248 mm| 200 mm {120 mm
Figure 4.2 Installation clearances, dimensions in mm
» Position the unit in the switch cabinet so the heat airstrip of other

devices, such as an external ballast resistor, does not overheat the
cooling air for the unit.

Install the unit vertically with the mains connection at the top.

Fasten the unit to a galvanised metal plate. The back panel of the
units must have a good contact to the metal plate over its entire

area.

Twin Line Controller 53x
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Painted surfaces have an insulating effect. Remove the
@ paint from the attachment points over a wide area (bright
1 metal) before attaching the unit to a painted mounting
plate.
4.3.2 Installing IP54 controller

Installation clearances

The IP54 controller must be installed at a minimum distance of 10 mm
to adjacent units.

The connections are at the bottom of the case. There must be 20 cm
space under the unit to ensure that the connections are not kinked.

There is a ventilation element on the bottom of the unit. Do not remove
the protective cover!

The unit must be mounted vertically for protection against water.

343

> 10
A < . A
<E |l 2 < E |2
[
a0 b O i g 4xMé
[¥ 1| [i |
D 343 D
. o= .= TLCX... A E
Y T Y Bl 2Ax, .32 | 127mm | 80 mm
| = | = .34 147 mm | 100 mm

Figure 4.3 Installation clearances, dimensions in mm
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4.3.3 Attaching labels

Unit label

IP20 controller

IP54 controller

The unit label shows information on the meaning of all operating states
—displayed by the 7-segment display — and the assignment of the signal
interface. There is a copy template of the unit label in this chapter.

» Attach the unit label to the terminal side of the signal plug from the
inside into the unit cover of the Twin Line unit.

» After the electrical installation and replacement of the unit cover, the
cables for the mains connection and the two top signal terminals
are led out of the top of the cover, and the CABLE and remaining
signal cables to the bottom.

» Attach the label to the side of the Twin Line unit.

Figure 4.4 Unit label

Twin Line Controller 53x
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Template
‘ STATUS: ERROR ‘ ‘ STATUS: ERROR: ‘ ‘ STATUS: ERROR ‘
N 7/ N\ / 7 \ 7
‘ { Start :@: :E: ‘ ‘ { Start i@: :: ‘ ‘ | Start *@* _** ‘
= Not ready to o ‘ = Not ready to / c0 ‘ = Not ready to N oo ‘
‘ £ switch on ! Egg:;\;gg . ‘ L switch on ! POéVGF'DIC' ‘ £ switch on + Power-DC-
J Switch on disabled = Overload 9 ‘ 3 switch on disabled 4 un elrvodtage ‘ 3 switch on disabled ' undervoltage ‘
‘ [ ‘ ¢ Overloa ‘ 2 Overload
1 Ready to s Ready to ) Ready to
‘ 4 switch on :-,' Short circuit ‘ H switch on 5’ Short circuit ‘ 4 switch on :'b Short circuit ‘
£ operation enable u Egnosrorpomr ‘ E operation enable u SEef;%rOTOtOF ‘ 5 operation enable ;, Error motor
sensor
‘ 7 Quick-Stop active [ P0W9T-I|t30- ‘ ‘ 7 Quick-Stop active ¢ Power-DC- ‘ ‘ 7 Quick-Stop active G Power-DC- ‘
- overvoltage -
0 Fault reaction -2 9 ‘ Fault reaction ozvervoltage ‘ Fault reaction ~ overvoltage ‘
‘ g active b Iteror ‘ g active & Prerror ‘ active & terror
u ]} = Overtemp = Overtemp
‘ 3 Faut ! drive or motor ‘ ‘ 9 Fault ! drive or motor ‘ ‘ 5' Fault ? (?r\il\?étgmgotor ‘
— 5’ Internal error ‘ — 5' Internal error ‘ — 8 Internal error ‘
|| OO]1 abr.1 g wissing phase I O] 18 9 Missing ph || O]1 pam_1 o
1|2 ADR 2 |7 ) g p ‘ 1|2 19 5 F'TSIHQP ase‘ (1|2 DATA2 L Missing phase‘
‘ ] i ﬁgg—g A Egns:ection ‘ ] i :—ig ,C" cgnsrsection ‘ T ‘31 gﬁiﬁ—g F" Eg,'ffecﬁon
‘ f 5 ADR:lG £ Pos. controller‘ ‘ i 5 |12 L Pos. controller‘ ‘ i 5 DATA:16  Pos. controller‘
1|6 ADR 32| | 1|6 113 et ||| &6 pamsa| e |
| 1|7 1024vDC | 1|7 1024vDC | 1|7 1024vDC !
‘ [ 1|8 1024vDC ‘ ‘ [ 1|8 1024vDC ‘ ‘ [ 1|8 1024vDC ‘
]9 Qo | 1|9 Qo | []]|9 AUTOM_ACK |
| {10 Q1 1| ©3]10 o1 || 3|10 AxiS_ADD_INFO
|11 Q2 []|11 Q2 [ 1|11 AXIS_END
| (12 Q3 | 1| E3|12 03 | || 7|12 AxISERR |
113 Q 4 [ 1]13 Q 4 [ ]|13 RDY_TSO
‘ ; 14 TRIGGER ‘ ‘ ; 14 TRIGGER ‘ ‘ ; 14 TRIGGER ‘
L _|{15 ACTIVE_CON ‘ L _|{15 ACTIVE_CON ‘ L _|[15 ACTIVE_CON ‘
‘ 1|16 ACTIVE_GND ‘ L_1{16 ACTIVE_GND ‘ 1|16 ACTIVE_GND
L_||17 ANALOG_IN+ ‘ L_1|17 ANALOG_IN+ ‘ L_1[17 ANALOG_IN+ ‘
‘ L_1|18 ANALOG_IN- ‘ L_1|18 ANALOG_IN- ‘ L_1|{18 ANALOG_IN-
1|19 BAUD_1 | 1|19 10 | |19 MAN_P |
|| 3|20 BAUD 2 1| C3l20 11 || 53|20 MANN
L_1|{21 BAUD_4 ‘ L_1{21 12 ‘ L_1|{21 MAN_FAST ‘
‘ L_I|22 CAPTURE1/I_5 ‘ L_I|22 CAPTURE1/I_5 ‘ L_||22 FAULT_RESET
1|23 CAPTUREZ2/I_6 ‘ 1|23 CAPTURE2/I_6 ‘ L1123 CAPTURE2/I_6 ‘
|| 3|24 ADR 64 || |24 17 || 3|24 TEACH_IN
L_I1{25 REF L_1|25 REF L |25 REF
| o[_]|26 LIMP | | o[_]|26 LIMP | | o[_]|26 LIMP |
o] |27 LIVN | [jeEd |27 UmN | (|ed|27 LN |
||| 28 sTOP |leT]| 28 sTOP |leT1|28 sTOP
O |[29 MODE_2 o |[29 I 4 O |[{29 AUTOM
|leC]| 30 MODE 1 | |leCJ|30 13 | |leC1|30 ENABLE |
|| CJ|31 24vpC | || CJ|31 24vpC | || CJ|31 2avbC |
1|32 24vDC X | (1|32 24vDC X | []|32 24vDC X |
|| |33 eND S| || |33 ono 8| ||| |z cnp 6
1|34 GND = 1|34 GND e 1|34 GND =
| | | |
Figure 4.5  Unit label
g
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4.3.4 Installing accessory components of the IP20 controller

External mains filter

Mains reactor

Holding brake controller

Ballast resistor

The position controller is supplied with a built-in mains filter as standard.
A special version of the unit can also be ordered without a mains filter.

When using a unit without an integrated mains filter an external mains fil-
ter is required. The user must ensure that the EMC directives are obser-
ved in this case.

Use units wih external mains filters only if it is possible to test the
function and EMC of the selected mains filter with instruments at the unit
itself.

The type code on the unit indicates whether or not a mains filter is inte-
grated.

Select a two-stage mains filter, e.g. for a frequency converter. The size
and selection of a suitable filter is for the system designer to decide.

» Fit the mains filter near the mains connection and on the same
mounting plate. The cable length to the controller must not be lon-
ger than 50 cm. The cable must be shielded and the shield must
be earthed at both ends.

A mains reactor is required for continuous loads (time constant 2 min.)
with a shaft output of more than 50% of the specified power class. For
more information see page 3-11

See page 4-62

* The approved ballast resistors comply with degree of protection
IP65. They can be installed outside the control cabinet in an envi-
ronment with this degree of protection.

* The ballast resistors are supplied with a 90° mounting bracket.

* For connection to the TLBRC ballast resistor controller a 3-core,
temperature-resistant cable with a length of 0.75 m is permanently
installed. The cable must be shielded and the shield must be
earthed at both ends.

WARNING!

Hot surfaces can cause burns, fire and damage to system com-
ponents.

The ballast resistor temperature can exceed 250°C in some condi-
tions.

* Prevent contact with the hot ballast resistor.

« Do not place flammable or heat-sensitive components in the
immediate vicinity of the ballast resistor.

« Ensure good heat dissipation.

e Check the temperature of the ballast resistor by conducting a
test run under the most critical conditions.

Twin Line Controller 53x
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A
@ =4,6-4,9 mm
o T T T T T OT/
B D ]
. |
C
A [mm] B [mm] C [mm] D [mm]

BWG 250xxx | 110 1,5 | 80 *1 98 #0,4 |60 +0,2
BWG 500xxx | 216 +1,5 | 80 1 204 +0,4 | 60 +0,2

Figure 4.6  Size and installation dimensions of the ballast resistor in the ver-
sions with 100W and 200W continuous power

4.3.5 Installing accessory components of the IP54 controller
Terminal angle  The IP54 controller includes a terminal angle as an optional accessory
for additional wiring.

» Open the front plate with the three mounting screws.

» Fix the terminal angle to the top left-hand side of the top of the hou-
sing, using two M3 screws.

» Close the front panel with the three screws.

Figure 4.7 Connecting the terminal angle

4-10 Twin Line Controller 53x
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4.4 Electrical installation

DANGER!
Electric shock, fire or explosion

e Only qualified personnel who are familiar with and understand
the contents of this manual and the other relevant manuals are
authorised to work on and with this drive system.

« Before working on the drive system:
— Switch off power to all terminals.

— Place a sign "DO NOT SWITCH ON" on the switch and lock
to prevent switching on.

— Wait 6 minutes (for discharge of DC bus capacitors).

— Measure voltage between DC+ and DC- and check for <48V.
(The DC bus LED is not a safe indication for absence of the
DC bus voltage).

« Do not short-circuit DC bus or touch unshielded components or
screws of the terminals with voltage present.

< Install all covers and close the housing doors before applying
power.

« The motor generates voltage when the shaft is rotated. Lock the
shaft of the motor to prevent rotation before starting work on the
drive system.

« The system manufacturer is responsible for compliance with all
applicable regulations relevant to earthing the drive system.

« Do not reach into the drive system (e.g. no pointed objects).

DANGER!
Electric shock from foreign bodies or damage.

Conductive foreign bodies in the product or serious damage can
cause accidental energisation.

« Do not use damaged products.

* Prevent foreign bodies such as chips, screws or wire clippings
from entering the product.

« Do not use products that contain foreign bodies.

WARNING!

Interference with signals and devices may cause injury
Distorted signals can cause unexpected device responses.

« Install the wiring in accordance with the EMC requirements.

¢ Check compliance with the EMC requirements, particularly in
an environment subject to strong interference.

Twin Line Controller 53x
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Cable suitability

WARNING!

This product can cause ad.c. current in the protective conduc-
tor!

* Where a residual-current-operated protective device (RCD) is
used for protection in case of direct or indirect contact, only an
RCD of Type B is allowed on the supply side of this product.

« Otherwise, another protective measure shall be applied, such
as separation from the environment by double or reinforced
insulation, or isolation from the supply system by a transformer.

Cable must not be twisted, stretched, squeezed or buckled. Use always
only cables according the cables specification. Ensure the suitability for:

« Trailing cable

« Temperature range
» Chemical resistance
* Outdoor installation

» Underground installation

4-12
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4.4.1 Electrical installation of IP54 controller

DANGER!
Electric shock because of insufficient earthing.

These drive systems have increased leakage current > 3.5 mA. A
second protective conductor must always be connected.

e Connect a second protective conductor with a minimum cross
section in accordance with IEC 60364-5-54 at the separate
earth terminal.

In the IP54 controller most of the electrical connections inside the case
are connected.

The following connections are made to the underside of the housing:
e Connection for PC or the TLHMI with a 9-pin Sub-D socket
* Mains connection with a circular power plug.

Figure 4.8  Sample connection for the IP54 controller

» Open the front plate via the three mounting screws.

» Make the necessary connections to:

* Motor and position feedback

Twin Line Controller 53x 4-13
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+ Field bus
» signal interface for manual operation
For details of the various connections see the following subsections.

» Place the grommets on the cables. Only use grommets whose
inside diameter matches that of the cables to ensure that they are
sealed and not subject to tension.

» Install the grommets.

» Ground the unit at the grounding point at the back of the unit near
the bottom. Connect them to the system ground and the machine
bed.

» Close the front plate with the three screws.

The holding brake controller can be built into the unit as an option.

The fan and the holding brake controller are already connected to pins
32 and 34.

An additional fan can be installed on the unit to increase the ballast po-
wer.

An appropriate fan kit can be found on page 10-1

4-14

Twin Line Controller 53x

0098 441 113 110, V1.00, 07.2004



0098 441 113 110, V1.00, 07.2004

TLC53x

Installation

4.4.2 Mains connection for single-phase units

Both versions

IP20 controller

DANGER!
Electric shock because of insufficient earthing.

These drive systems have increased leakage current > 3.5 mA. A
second protective conductor must always be connected.

e Connect a second protective conductor with a minimum cross
section in accordance with IEC 60364-5-54 at the separate
earth terminal.

=== Ll PE
; AC IN
: ACIN
|
|

Figure 4.9 Mains connection for IP54 controller (left) and 1P20 controller
(right)

« Connection cross section for power cable is 1.5 to0 2.5 mm?
¢ Fuse system as specified by the Technical Data. See page 3-5

< Install fuse F2 only in case of operating the controller with two pha-
ses (L1 and L2).

+ The additional PE connection on the case must be connected
because of the high leakage currents.

« If necessary, install a line reactor or surge arrester.

« Requirements for installation according UL. See page 3-10

» Connect power cables to the AC IN and PE screw terminals on the
single-phase unit.

e The correct torque for the terminal screws is 0.4 - 0.5 Nm.

« For controllers without integrated mains filter, any power cable over
200 mm in length must be shielded between the mains filter and the
controller and grounded at both ends.

< For units with a hood, the cable must be led upwards from the point
of connection.

Twin Line Controller 53x
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IP54 controller

Wire end ferrules

CAUTION!
Prior damage or destruction of the drive.

The plugs for the mains connection can be replaced on three-phase
and single-phase IP54 units. If a single-phase unit is connected to
a three-phase power connection the unit may be damaged or de-
stroyed.

« Label the connections.
e Check the wiring.

» Connect the power cable to the power plug using terminals 1, 2 and
PE.

When using wire end ferrules note the following:

« Only use square end ferrules to ensure that they do not work loose.

« The wire must fill the wire end ferrule over its entire length. Only
then has the connection been made safe to ensure maximum cur-
rent carrying capacity and vibration resistance.

4-16

Twin Line Controller 53x

0098 441 113 110, V1.00, 07.2004



0098 441 113 110, V1.00, 07.2004

TLC53x

Installation

4.4.3 Mains connection for three-phase units

Both versions

IP20 controller

DANGER!
Electric shock because of insufficient earthing.

These drive systems have increased leakage current > 3.5 mA. A
second protective conductor must always be connected.

e Connect a second protective conductor with a minimum cross
section in accordance with IEC 60364-5-54 at the separate
earth terminal.

L1 {

L2—

L3—

PE—-— - —-———— - — - — -+ ——T —————————————————————

S I D N —HElleE
| L1
: L2
! 3
|

C
Figure 4.10 Mains connection for IP54 controller (left) and 1P20 controller
(right)

* Three-phase units must be operated in a three-phase system only.

« Connection cross section for power cables corresponding to the fol-
lowing table.

Mains connection TLxx34 TLxx36 TLxx38
Connection cross-section 1.5to04 15t04 25t04
[mm?]

Line fuse [A] 10 10 25

* Fuse system as specified by the Technical Data. See page 3-5

* The additional PE connection on the case must be connected
because of the high leakage currents.

« If necessary, install a line reactor or surge arrester.

« Requirements for installation according UL. See page 3-10

» In the case of three-phase units, connect the power cables to screw
terminals PE, L1, L2 and L3.

e The correct torque for the terminal screws is 0.4 - 0.5 Nm.

« For controllers without integrated mains filter, any power cable over
200 mm in length must be shielded between the mains filter and the
controller and grounded at both ends.

Twin Line Controller 53x
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» For units with a hood, the cable must be led upwards from the point
of connection.

Wire end ferrules  When using wire end ferrules note the following:
* Only use square end ferrules to ensure that they do not work loose.

« TLxx32 only: Do not use end ferrules with a plastic collar on wires
with a cable cross-section of 2.5 mm? (14 AWG).

« The wire must fill the wire end ferrule over its entire length. Only
then has the connection been made safe to ensure maximum cur-
rent carrying capacity and vibration resistance.

IP54 controller  » Connect the power cables to screw terminals PE and 1, 2 and 3.
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4.4.4 Motor connection on IP20 controller

Preparing the motor cable

Wire end ferrules

DANGER!

Electric shock

High voltages can occur unexpectedly at the motor connection.

The motor generates voltage when the shaft is rotated. Lock the
shaft of the motor to prevent rotation before starting work on the
drive system.

AC voltages may jump over unused wires in the motor cable.
Isolate unused wires at both ends of the motor cable.

The system manufacturer is responsible for compliance with all
applicable regulations relevant to earthing the drive system.
Extend the earth through the motor cable with an additional
earth at the motor housing.

Note the dimensions shown when sizing the motor cable for direct con-
nection to the IP20 controller.

100mm >

i e R ) W e
BK L2 RO
BK L3

/IQ PA N ::“M
GN/YEW/M 0 0 Wn
WH

GR

BK L1 BK L2 BK L3 GN/YE

GR

—

—

—

<~—— 55mm —>
<«——— 65mm —»

le— 75mm — |

Figure 4.11  Sizing for IP20 controller

When using wire end ferrules note the following:

Only use square end ferrules to ensure that they do not work loose.

TLxx32 only: Do not use end ferrules with a plastic collar on wires
with a cable cross-section of 2.5 mm?2 (14 AWG).

The wire must fill the wire end ferrule over its entire length. Only
then has the connection been made safe to ensure maximum cur-
rent carrying capacity and vibration resistance.

Twin Line Controller 53x

4-19



Installation

TLC53x

EMC requirement:

Motor and sensor system wiring

Connecting the motor cable

The motor wiring and the sensor system wiring for the drive solution are
digital signal wires and therefore must be connected with low resistance
or over a wide area to the power controller, switch cabinet output and at
the motor.

» Lay both sets of wiring from the power controller to the motor wit-
hout interruption.

» If aline has to be interrupted, shielded connections and metal
casing must be used to prevent interference.

» Switching components (e.g. contactors) must not be installed bet-
ween the power controller and the motor.

» If possible, the motor cable and signal cables must be laid at a
distance of at least 20 cm from each other. If the distance is less
than this, the motor cable and signal cables must be separated by
grounded screening plates.

CAUTION!
Destruction of the drive system.

The terminals for the brake from the motor cable must not be directly
connected to the controller

« Connect the brake to a holding brake controller only.

» Connect the motor wires and protective ground to terminals U, V, W
and PE. The cable assignment at the motor and unit side must
match.
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Terminal Terminal Colour
U Motor cable black L1 (BK)
\% Motor cable black L2 (BK)
w Motor cable black L3 (BK)
PE Protective conductor green/yellow (GN/YE)

Shield terminal

Shield

1) Colours of older wiring: U = brown (BN), V = blue (BL), W = black (BK), PE = shield

filler wire

Figure 4.12 Connection of motor cable to controller

TLxx32 TLxx34

TLxx36 TLxx38

Cable cross section?] 1.5 15t025 15t025 4

Max. cable length D) 20 20 20 20

[m]

Tightening torque for 0.4 -0.5 05-0.6 0.5-0.6 05-0.6

terminal screws [Nm]

1) Longer cables can be ordered

* For units with a hood, the cable must be led downwards from the
point of connection.

Twin Line Controller 53x
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445 Motor connection IP54 controller

DANGER!
Electric shock
High voltages can occur unexpectedly at the motor connection.

* The motor generates voltage when the shaft is rotated. Lock the
shaft of the motor to prevent rotation before starting work on the
drive system.

« AC voltages may jump over unused wires in the motor cable.
Isolate unused wires at both ends of the motor cable.

« The system manufacturer is responsible for compliance with all
applicable regulations relevant to earthing the drive system.
Extend the earth through the motor cable with an additional
earth at the motor housing.

Preparing the motor cable  Note the dimensions shown when sizing the motor cable for direct con-
nection to the IP54 controller with integrated holding brake controller. If
the holding brake controller is not integrated, the dimensions are the
same as for the IP20 controller.

<« —— 300mm — 5

BK L1

R

BK L2 - 1K
BK L3 =
ONIVE s

WH

GR

BKL1y BKL27 BKL37 GNIYE
WH —
GR =

<«— 55mm ——>

<«——— 65mm —>

le— 75mm

Figure 4.13  Sizing for IP54 controller with integrated holding brake controller

Wire end ferrules  When using wire end ferrules note the following:
» Only use square end ferrules to ensure that they do not work loose.

* TLxx32 only: Do not use end ferrules with a plastic collar on wires
with a cable cross-section of 2.5 mm? (14 AWG).
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EMC requirement:
Motor and sensor system wiring

Con