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Preface and general information

1 Preface and general information

1.1

1.1.1

1.2

Lenze

About these Operating Instructions ...

® These Operating Instructions are intended for safety-relevant operations on
and with the 48XX/49XX DC controllers. They contain safety information
which must be observed.

® All persons who work on and with 48XX/49XX DC controllers must have the
Operating Instructions available and observe all relevant notes and
instructions.

® The Operating Instructions must always be in a complete and perfectly
readable state.

Terminology used

Controller

In the following, the term “controller” is used for ” 48XX/49XX DC controllers”.

Drive system

In the following text, the term “drive system” is used for drive systems with
48XX/49XX DC controllers and other Lenze drive components.

Scope of delivery

® The scope of delivery includes:
- 1 48XX/49XX DC controller
- 1 Operating Instructions
- 1 Accessory kit with plug-in terminals
e After receipt of the delivery, check immediately whether the scope of

delivery matches the accompanying papers. Lenze does not accept any
liability for deficiencies claimed subsequently. Make a claim for

- visible transport damage immediately to the forwarder.

- visible deficiencies/incompleteness immediately to your Lenze
representative.

48XX/49XXSHB0399 1-1
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1.3 48XX/49XX controller

1.3.1 Labelling

® Lenze 48XX/49XX controllers are unambiguously designated by the
contents of the nameplate.

o CE mark:
- Conformity with the Low-Voltage Directive
- Conformity with the EMC Directive

e Manufacturer

- Lenze GmbH & Co KG
Postfach 101352
D-31763 Hameln

1.3.2 Application as directed

48XX/49XX controllers

® must only be operated under the conditions prescribed in these
Instructions.

e are components

- for open-loop and closed-loop control of variable speed drives with
separately excited DC motors.

- to be installed into a machine.
- used for assemblies together with other components to form a machine.

e should not be driven together with other DC motors, such as shunt motors
or separately excited motors with a stabilizing series winding, before you
have contacted Lenze.

® are electric units for the installation into control cabinets or similar enclosed
operating housings.

® are not to be used as domestic appliances, but only for industrial purposes.
Drive systems with 48XX/49XX controllers

e comply with the EMC Directive, if they are installed according to the
guidelines for CE-typical drive systems.

® can be used
- on public and non-public mains.
- in industrial premises.

The user is responsible for the compliance of his application with the EC directives.
Any other use shall be deemed inappropriate!

1-2 48XX/49XXSHBO399 Lenze
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Legal regulations

Liability
e The information, data and notes in these Operating Instructions met the
state-of-the-art at the time of printing. Claims referring to drive systems

which have already been supplied cannot be derived from the information,
illustrations, and descriptions.

e The specifications, processes, and circuitry described in these Operating
Instructions are for guidance only and must be adapted to your own specific
application. Lenze does not take responsibility for the suitability of the
process and circuit proposals.

e The indications given in these Operating Instructions describe the features
of the product without warranting them.

® |Lenze does not accept any liability for damage and operating interference
caused by:

- disregarding these Operating Instructions

- unauthorized modifications to the controller
- operating errors

- improper working on and with the controller

Warranty

e Terms of warranty: see terms of sale and delivery of Lenze GmbH & Co KG.

e Warranty claims must be made immediately after detecting defects or faults.
® The warranty is void in all cases where liability claims cannot be made.

Disposal
The controller consists of different materials.

The following table lists which materials can be recycled and which must be
disposed of.

Material recycle dispose

Metal ] -

Plastic °

Printed-board assemblies - (4
48XX/49XXSHB0399
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1.4 EC Directives/Declaration of Conformity

1.4.1 What is the purpose of EC directives?

EC directives are issued by the European Council and are intended for the
determination of common technical requirements (harmonization)and certification
procedures within the European Community. At the moment, there are 21 EC
directives for product ranges. The directives are or will be converted to national
laws of the member states. A certification issued by one member state is
automatically valid without any further approval in all other member states.

The texts of the directive are restricted to the essential requirements. Technical
details are or will be determined by European harmonized standards.

1.4.2 What does the CE mark imply?

After a verification, the conformity according to the EC directives is certified by
affixing a CE mark. Within the EC there are no commercial barriers for a product
with the CE mark.

Controllers on their own with the CE mark correspond exclusively to the Low
Voltage Directive. For the compliance with the EMC Directive, only general
recommendations have been issued so far. The CE conformity of the installed
machine remains the responsibility of the user. For the installation of CE-typical
drive systems with the basic version of 48XX/49XX controllers and the variants
V011, V013 and V014, Lenze has already proved the conformity with the EMC
Directive (see chapter 4.4).

1.4.3 EC Low-Voltage Directive

(73/23/EEC)
amended by: CE Mark Directive (93/68/EEC)

General

® The Low-Voltage Directive is effective for all electrical equipment for use
with a rated voltage between 50 V and 1000 V AC and between 75 V and
1500 V DC, and under normal ambient conditions. The use, for instance, of
electrical equipment in explosive atmospheres and electrical parts in
passenger and goods lifts are excepted.

® The objective of the Low-Voltage Directive is to ensure that only electrical
equipment which does not endanger the safety of persons or animals is
placed on the market. It should also be designed to conserve material
assets.

1-4 48XX/49XXSHB0399 Lenze
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EC Declaration of Conformity '99

for the purpose of the EC Low Voltage Directive (73/23/EEC)
amended by: CE Mark Directive (93/68/EEC)

48XX/49XX controllers were developed, designed, and manufactured in
compliance with the EC Directive under the sole responsibility of

Lenze GmbH & Co KG, Postfach 10 13 52, D-31763 Hameln

Considered standards:

Standard

DIN EN 50178 Electronic equipment for use in electrical power
Classification VDE 0160 / 04.98 installations

DIN VDE 0100 Standards for the erection of power installations
EN 60529 IP degrees of protection

IEC 249 /1 10/86, IEC 249/ 2-15/ 12/89 Base material for printed circuits

IEC 326 / 1 10/90, EN 60097 / 9.93 Printed circuits, printed boards

DIN VDE 0110 /1-2 /1/89 /20/ 8/90 Creepage distances and clearances

Hameln, 01/03/1999

(i. V. Schéfer) (i. A. Tolksdorf)
Product Manager Commissioned for CE
Lenze 48XX/49XXSHB0399
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1.4.4 EC Directive Electromagnetic Compatibility

(89/336/EEC)
amended by: First Amendment Directive (92/31/EEC)
CE Mark Directive (93/68/EEC)

General

® The EC Electromagnetic Compatibility Directive is effective for "devices”
which may cause electromagnetic interference, or the operation of which
may be impaired by such interference.

e The aim is to limit the generation of electromagnetic interference so that an
operation is possible without interference to radio and telecommunication
systems and other equipment. The devices must also show an appropriate
resistance to electromagnetic interference, to ensure the application as
directed.

e Controllers cannot be evaluated on their own in terms of EMC. Only after
the integration of the controllers into a drive system, can this system be
tested concerning the objectives of the EC EMC Directive and the
compliance with the "Law about the Electromagnetic Compatibility of
Devices”.

® |enze has verified the conformity of 48XX/49XX controllers integrated into
certain defined drive systems . In the following, these systems are called
"CE-typical drive systems” (see chapter 4.4).

® The following configurations can now be selected by the user:

- The user himself can determine the system components and their
integration into the drive system, and is then held responsible for the
conformity of the drive.

- The user can select the CE-typical drive systems for which the
manufacturer has already proved the conformity.

48XX/49XXSHBO399 Lenze
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EC Declaration of Conformity '97 for the purpose of the EC Directive

on Electromagnetic compatibility (89/336/EEC)
amended by: First Amendment Directive (92/31/EEC)
CE Mark Directive (93/68/EEC)

48XX/49XX controllers cannot be driven in stand-alone operation for the purposes
of the Regulation on Electromagnetic Compatibility (EMVG of 09 November, 1992
and the first Amendment of 08 August, 1995). The EMC can only be verified when
the controller is integrated into a drive system.

Lenze GmbH & Co KG, Postfach 10 13 52, D-31763 Hameln

declares that the described ”CE-typical drive systems” with the basic version of
48XX/49XX controller and the variants V011, V013 and V014 comply with the
above EC Directive.

The conformity evaluation is based on the product standard for drive systems EN
61800-3.

[EN 61800-3 | EMC product standard including special test methods for electric drives |

Generic standards considered:

Generic standard

EN 50081-2 /93 Generic standard for noise emission; part 2: Industrial premises

The noise emission in industrial premises is not limited in EN 61800-3. These generic
standards are used in addition to the requirements of the standard DIN IEC 22G.

EN 50082-2 3/94 Generic standard for noise immunity

part 2: Industrial premises

(The requirements of noise immunity for residential areas were not considered, since
these are less strict.)

Generic standards considered for the test of noise emission:

Generic standard Test Limit value

EN 55011 7/92 | Radio interferences, housing and mains Class A
Frequency range 0.15 - 1000MHz The noise for use in
emission in industrial premises is not limited in industrial premises

ENG1800-3. These generic standards are
used in addition to the requirements of
EN61800-3.

Lenze 48XX/49XXSHB0399 1-7
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Generic standards considered for the test of noise emission:

Basic standard Test Limit value
EN 61000-4-2 3/95 | Electrostatic discharge on housing and heatsink Severity 3
6KV for contact,
8KV clearance
IEC 1000-4-3 2/95 |Electromagnetic fields Severity 3
Frequency range 26-1000MHz 10V/m
ENV 50140 8/93 |High-frequency field Severity 3
Frequency range 80-1000MHz, 10V/m
80% amplitude modulated
Fixed frequency 10V/m
900MHz with 200Hz, 100 % modulated
EN 61000-4-4 3/95 |Fast transients, Severity 3
burst on power terminals 2KV/5kHz
Burst on bus and control cables Severity 4
2kV/5kHz
EN 61000-4-5 10/94 | Surge test Installation class 3
Mains cable

Hameln, 01/03/1999

(i. V. Schéfer)
Product Manager

(i. A. Tolksdorf)
Commissioned for CE

48XX/49XXSHB0399
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EC Machinery Directive

(89/392/EEC)

amended by: First Amendment Directive (91/368/EEC)
Second Amendment Directive (93/44/EEC)
CE Mark Directive (93/68/EEC)

For the purpose of the Machinery Directive, "machinery” means an assembly of
linked parts or components, at least one of which can move, with the appropriate
actuators, control and power circuits, etc., joined together for a specific
application, in particular for the processing, treatment, moving or packaging of a
material.

EC Manufacturer’s Declaration

for the purpose of the EC Machinery Directive (89/392/EEC)
amended by: First Amendment Directive (91/368/EEC)

Second Amendment Directive (93/44/EEC)

CE Mark Directive (93/68/EEC)

48XX/49XX controllers were developed, designed, and manufactured under the
sole responsibility of

Lenze GmbH & Co KG, Postfach 10 13 52, D-31763 Hameln

Commissioning of the controllers is prohibited until it is proven that the machine
in which they are to be installed corresponds to the EC Machinery Directive.

Hameln, 01/03/1999

(i. V. Schéfer)

Product Manager

Lenze

48XX/49XXSHB0399
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2 Safety information

Safety information

Safety and application notes for controllers
(to: Low-Voltage Directive 73/23/EEC)

1. General

During operation, drive controllers may have, according to their
type of protection, live, bare, in some cases also movable or
rotating parts as well as hot surfaces.

Non-authorized removal of the required cover, inappropriate
use, incorrect installation or operation, creates the risk of
severe injury to persons or damage to material assets.

Further information can be obtained from the documentation.

All operations concerning transport, installation, and
commissioning as well as maintenance must be carried out by
qualified, skilled personnel (IEC 364 and CENELEC HD 384 or
DIN VDE 0100 and IEC report 664 or DIN VDE 0110 and
national regulations for the prevention of accidents must be
observed).

According to this basic safety information qualified skilled
personnel are persons who are familiar with the erection,
assembly, commissioning, and operation of the product and
who have the qualifications necessary for their occupation.

2. Application as directed

Drive controllers are components which are designed for
installation in electrical systems or machinery.

When installing in machines, commissioning of the drive
controllers (i.e. the starting of operation as directed) is
prohibited untilit is proven that the machine corresponds to the
regulations of the EC Directive 89/392/EEC (Machinery
Directive); EN 60204 must be observed.

Commissioning (i.e. starting of operation as directed) is only
allowed when there is compliance with the EMC Directive
(89/336/EEC).

The drive controllers meet the requirements of the Low Voltage
Directive 73/23/EEC. The harmonized standards of the prEN
50178/ DIN VDE 0160 series together with EN 60439-1/DIN
VDE 0660 part 500 and EN 60146/DIN VDE 0558 are
applicable to drive controllers.

The technical data and information on the connection
conditions must be obtained from the nameplate and the
documentation and must be observed in all cases.

3. Transport, storage

Notes on transport, storage and appropriate handling must be
observed.

Climatic conditions must be observed according to prEN
50178.

4. Erection

The devices must be erected and cooled according to the
regulations of the corresponding documentation.

The drive controllers must be protected from inappropriate
loads. Particularly during transport and handling, components
must not be bent and/or isolating distances must not be
changed. Touching of electronic components and contacts
must be avoided.

Drive  controllers contain  electrostatically  sensitive
components which can easily be damaged by inappropriate
handling. Electrical components must not be damaged or
destroyed mechanically (health risks are possible!).

5. Electrical connection

When working on live drive controllers, the valid national
regulations for the prevention of accidents (e.g. VBG 4) must
be observed.

The electrical installation must be carried out according to the
appropriate regulations (e.g. cable cross-sections, fuses, PE
connection). More detailed information is included in the
documentation.

Notes concerning the installation in compliance with EMC -
such as screening, grounding, arrangement of filters and laying
of cables - are included in the documentation of the drive
controllers. These notes must also be observed in all cases for
drive controllers with the CE mark.The compliance with the
required limit values demanded by the EMC legislation is the
responsibility of the manufacturer of the system or machine.

6. Operation

Systems where drive controllers are installed must be
equipped, if necessary, with additional monitoring and
protective devices according to the valid safety regulations,
e.g. law on technical tools, regulations for the prevention of
accidents, etc. Modifications of the drive controllers by the
operating software are allowed.

After disconnecting the drive controllers from the supply
voltage, live parts of the controller and power connections
must not be touched immediately, because of possibly
charged capacitors. For this, observe the corresponding labels
on the drive controllers.

During operation, all covers and doors must be closed.
7. Maintenance and servicing

The manufacturer’'s documentation must be observed.

The safety information must be preserved!

The product-specific safety and application notes in these Operating Instructions must also be observed!

Lenze
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2.1 Persons responsible for the safety

Operator

@ An operator is any natural or legal person who uses the drive system or on
behalf of whom the drive system is used.

e The operator or his safety officer are obliged to ensure that
- all relevant regulations, notes and laws are observed
- only qualified personnel work on and with the drive system.

- the personnel have the Operating Instructions available for all
corresponding operations and

- unqualified personnel are prohibited from working with and on the
controller.

Qualified personnel

Qualified personnel are persons who - because of their education, experience,
instruction, and knowledge about corresponding standards and regulations, rules
for the prevention of accidents, and operating conditions - are authorized by the
person responsible for the safety of the plant to perform the required actions and
who are able to recognize and avoid potential hazards.

(see IEC 364, definition of qualified personnel)

) 48XX/49XXSHBO399 Lenze
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2.2 General safety information

These safety notes do not claim to be complete. In case of questions and
problems please contact your Lenze representative.

At the time of supply the drive system is state-of-the-art and ensures
basically safe operation.

The indications given in these Operating Instructions refer to the stated
hardware and software versions of the controller.

The controller is hazardous to persons, the controller itself and other
property of the operator, if

- unqualified personnel work on and with the drive system.

- the controller is used inappropriately.

The specifications, processes, and circuitry described in these Operating

Instructions are for guidance only and must be adapted to your own specific
application.

Controllers must be designed so that they comply with their function and do
not cause any hazards to persons, when correctly installed and in fault-free
operation as directed. This also applies to the whole system.

Take additional measures to limit consequences of malfunctions which may
cause hazards to personnel or damage to properties:

- further independent equipment which can take over the function of the
controller

- electrical or non-electrical protection (latching or mechanical blocking)
- measures covering the complete system

The drive system must only be operated in perfect condition.

Retrofittings, modifications, or changes are generally prohibited. For some
applications, Lenze authorizes the operation of retrofitted, modified or
changed controllers. Please contact Lenze.

2.3 Residual hazards

Excessive speed

Drive systems may reach dangerously high speeds (e.g. caused by active loads
like hoists):

Lenze

48XX/49XX controllers do not offer any protection against these operating
conditions. Use additional components for this.
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24 Layout of the safety information

e All safety information given in these Operating Instructions has the same
layout:

Signal word
Note

- The icon characterizes the type of danger.
- The signal word characterizes the severity of danger.
- The note describes the danger and suggests how to avoid the danger.

Warning of danger for persons

Icons used Signal words
Warning of Danger! Wams of impending danger.
hazardous electrical Consequences if disregarded:
voltage Death or very severe injuries.
Warning! Wams of potential, very hazardous situations.
Possible consequences if disregarded:
Wamning of a Death or very severe injuries.
general danger
Caution! Wams of potential, hazardous situations.
A Possible consequences if disregarded:

Light or minor injuries.

Warning of damage to material

Icons used Signal words

Stop! Wams of potential damage to material .
Possible consequences if disregarded:

Damage to the controller/drive system or its environment .

Other notes

Icons used Signal words

Note! Designates a general, useful tip.
J If you observe it, handling of the controller/drive system is made

l gasier.

2.4 48XX/49XXSHB0399 Lenze
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3 Technical data

3.1

Lenze

Features

Controller and system features

Control electronics and system software are the same for 48XX/49XX
Digital speed feedback with resolver or incremental encoder

Torque control with superimposed speed monitoring for winding drives
Phase control for drift-free positioning

Digital frequency coupling as setpoint bar or setpoint cascade for
- phase synchronisation

- speed-synchronous operation

- synchronous speed ratio

Increase of the max. armature voltage to 115 % - Vinains by changing from 4Q
to 2Q operation (with 49XX)

Speed accuracy better than 0.5%. at 100% changing load with resolver
feedback or incremental encoder

Speed setting range 1:1000 at constant load with resolver feedback or
incremental encoder

Current setting range 1:300 by means of pulse current adaptation and
bridge modulation

Speed-dependent armature current limitation

Adjustable max. armature current from 112,5 % to 180 % rated current
(depending on the size)

Freely connectable process controller, e.g. for dancer position control or
tension control

Integrated field current control for large speed setting range

4 customer-specific parameter sets can be saved and changed via digital
input terminals

Operation

On-line changes of control parameters

Parameter setting and diagnosis via

- keypad with two-line LCD in German, Englisch and French
- serial interface and PC

- fieldbus module (as option). PROFIBUS, InterBus

Fault messages plain text

48XX/49XXSHB0399 3-1
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Speed feedback systems

o Resolver feedback with encoder emulation for superimposed systems
(synchronizing systems, positioning controls, etc.)

Incremental encoder feedback
DC tacho feedback
Armature voltage feedback

Inputs

e Digital
- 8 isolated inputs (24 V level), 5 of them freely assignable
- 1 serial interface RS 485 or RS 232 (1200 ... 9600 baud)

e Analog

- 4 freely assignable inputs (13 bit resolution)
e.g. for main setpoint, additional setpoint, torque limitation, etc.

Outputs

e Digital
- 8 isolated outputs (24 V level), 5 of them freely assignable
- Another 7 free outputs can be evaluated via the LECOM interface
- 1 relay output (50V; 0,5A), freely assignable

e Analog
- 2 reference voltages ( 10V, 7mA)
- 1 monitor output, with I,

- 2 monitor outputs, freely assignable (37 different signals with 11 bit
resolution selectable)

- 1 frequency output, freely assignable

Monitoring

Monitoring functions of the system and controller components
Controller protection (I-t function)

Motor overload protection (12 -t function)

Monitoring of frequency and mains voltage
Self-synchronisation for mains frequencies from 50 to 60Hz
Safe operation with CW or CCW direction of rotating field input
Monitoring of the act.-value encoder feedback

Display of the sources of controller inhibit via a code
Classifiable monitoring (TRIP, message or warning)

Monitoring of the cooling air stream with 4X08 to 4X13

Monitoring of the semiconductor fuses with 4X11 to 4X13

Lenze
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General data / application conditions

Field
Type of protection

Values
IP20 to DIN 40050, steel sheet housing

%;-o

Permissible humidity

Relative humidity 90%, no condensation

Temperature ranges
Storage
Transport
Influence of the installation height

-25 [Cl..+ 55 [T

-25 [Q..+ 70 [T

h < 1000m: 100% rated armature current
h < 2000m : 95% rated armature current
h < 3000m: 90% rated armature current
h < 4000m : 85% rated armature current

Degree of pollution

VDE 0110, part 2, degree of pollution 2
Controllers must not be exposed to a corrosive or explosive
atmo-sphere.

Noise emission

Noise immunity

Requirements to EN 50081-2, IEC 22G

Limit-value class A (EN 55011; industrial premises) with RFI filter
Limit values maintained with RFI filter.

Requirements to EN 50082-2, IEC 22G

Requirements Standard Severity

ESD EN 61000-4-2 3, i.e. 8kV air discharge
6 kV contact discharge

RF interference IEC 1000-4-3  3,i.e. 10 V/m

(enclosure)

Burst EN61000-4-4 3/4, i.e. 2kV/ 5kHz

Surge EN61000-4-5 3,i.e.1.2/50us

1kV phase - phase
2KV phase - PE

48XX/49XXSHB0399
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3.3 Rated data
3.3.1 Mains voltage 400V
e Controllers 4902 to 4907 (4Q controllers)
Type 4902 4903 4904 4905 4906 4907
Order No. EVD 4902-E  EVD 4903-E ' EVD 4904-E | EVD 4905-E | EVD 4906-E ' EVD 4907-E
Output power 1 Pel kW] 6.7 10.5 23.1 46.2 84 105
Mains voltage Vimains 3 [840...460 V~ + 0%, 50...60Hz
Armature voltage Vp 420V if Viyaing = 400V (1.05 Mying)
Rated armature current IArated [A] 16 25 55 110 200 250
(continuous operation)
Maximum current IAmax (Al 29 45 90 150 240 300
(short-time operation)
Field voltage 2 VE Vemax = 0.875 (V4.3
Max. field current, Ir [A] 35 10
controlled
Power loss 3 Ploss W] 60 \ 108 185 288 577 650
Ambient temperature in Tamb [T 0..+ 45 0.+ 359
operation
Weight approx. [ka] 9,2 \ 13,1 13,8 18 22 23
e Controllers 4908 to 4913 (4Q controllers)
Type 4908 4909 4911 4912 4913
Order No. EVD4908-E | EVD4909-E | EVD4911-E | EVD4912-E = EVD 4913
Output power 1 Pel (kW] 139 210 294 420 504
Mains voltage Vinains 3 - 340 ... 460 V& 0%, 50...60Hz
Armature voltage Vi 420 V if Vipging = 400V (1.05 - Virgins)
Rated armature current IArated [A] 330 500 700 1000 1200
(continuous operation)
Maximum current (short-time Inmax [A] 400 600 840 1200 1350
operation)
Field voltage 2 VE Vimax= 0,875 MNV4-13
Max.field current, controlled Ir [A] 15 30
Power loss 3 Ploss W] 840 1220 2100 | 2850 | 3400
Ambient temperature in Tamb [ 0..+35%
operation
\Weight approx. ka] 28 28 60 60 60
48XX/49XXSHB0399 Lenze
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e Controllers 4808 to 4813 (2Q controllers)
Type 4808 4809 4811 4812 4813
Order No. EVD 4808-E EVD 4809-E EVD 4811-E EVD 4812-E EVD 4813

Output power v Pel kW] 152 230 322 460 552

Mains voltage Vinains 3 - 340...460 V& 0%, 50...60Hz

Armature voltage Vi 460 Vif Vinains = 400 V (1.15 Viains)

Rated armature current | Iprted [A] 330 500 700 1000 1200
(continuous operation)

Maximum current Inmax [A] 400 600 840 1200 1350

(short-time operation)

Field voltage 2 Ve Vemax= 0.875 DV 1-13

Max. field current, Ir [A] 15 30

controlled

Power loss 3 Ploss W] 830 1220 2100 \ 2850 3400

Ambient temperature in Tamb [T 0..+35%

operation

Weight approx. [ka] 28 28 60 \ 60 60

1) referred to @ mains voltage of 3 - 400V~

2) The field is controlled as a current source, i.e. the field voltage depends on the field resistance.
3) at rated armature current

4) Tymp =< 35°C: no power derating, 35°C < Tymp < 45°C: power derating 1%/K

48XX/49XXSHB0399
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3.3.2

Mains voltage 500V (Variant V014)

e Controllers 4903 to 4907 (4Q controllers)

Type 4903 4904 4905 4906 4907
Order No. EVD EVD EVD EVD EVD
4903-E-V014 | 4904-E-\V014 = 4905-E-\V014 | 4906-E-VO14 | 4907-E-V014
Output power 1 Pel (kW] 13.1 28.8 57.7 105 131
Mains voltage Vimains 3-410...550 V1%, 50...60 Hz
Armature voltage Va 525 Vif Vipaing = 500V (1.05 DVppging)
Rated armature current IArated [A] 25 55 110 200 250
(continuous operation)
Maximum current (short-time Inmax [A] 45 90 150 240 300
operation)
Field voltage 2 Ve Vemax= 0.875 DV4-13
Max. field current, controlled Ir [A] 3.5 10
Power loss 3 Ploss 108 185 288 | 577 650
Ambient temperature in Tamb [ 0..+45 0..+35%
operation
Weight approx. ka] 13.1 13,8 18 \ 22 23
e Controllers 4908 to 4913 (4Q controllers)
Type 4908 4909 4911 4912 4913
Order No. EVD EVD EVD EVD EVD
4908-E-\V014 | 4909-E-V014  4911-E-V014 | 4912-E-V014 | 4913-E-\V014
Output power 1 Pel (kW] 173 262 367 525 630
Mains voltage Vimains 3- 410...550 V& 0%, 50...60Hz
Armature voltage Vp 525 Vif Viyaing = 500 V (1.05 NVaing)
Rated armature current Iarated [A] 330 500 700 1000 1200
(continuous operation)
Maximum current (short-time Inmax [A] 400 600 840 1200 1350
operation)
Field voltage 2 Ve Vemax= 0.875 DV1-13
Max. field current, controlled Ir [A] 15 30
Power loss 3 Ploss W] 840 1220 2100 2850 3400
Ambient temperature in Tamb [ 0..+35%
operation
Weight approx. [ka] 28 28 60 \ 60 60
3-6 48XX/49XXSHB0399 Lenze
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e Controllers 4808 to 4813 (4Q controllers)
Type 4808 4809 4811 4812 4813
Order No. EVD EVD EVD EVD EVD
4808-E-V014 | 4809-E-VO14 | 4811-E-V014 | 4812-E-V014 | 4813-E-V014
Output power v Pel kW] 189 287 402 575 690
Mains voltage Vinains 3+ 410...550 V=% 0%, 50...60Hz
Armature voltage A 575 Vif Vinains = 500 V (1.15 Viains)
Rated armature current IArated [A] 330 500 700 1000 1200
(continuous operation)
Maximum current (short-time IArmax [A] 400 600 840 1200 1350
operation)
Field voltage 2 Ve Vemax= 0.875 DV 1-13
Max. field current, controlled Ir [A] 15 30
Power loss 3 Pioss W] 830 1220 2100 2850 3400
Ambient temperature in Tamp [T 0..+35%
operation
Weight approx. [ka] 28 28 60 60 60
1) referred to a mains voltage of 3 - 500V~
2) The field is controlled as a current source, i.e. the field voltage depends on the field resistance.
3) at rated armature current
4) Tymp =< 35°C: no power derating, 35°C < Tymp < 45°C: power derating 1%/K
48XX/49XXSHB0399
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3.4 Dimensions

3.4.1 Controller 4902 to 4X09
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FIG 4-1 Dimensions of the controllers 4902 to 4907, 4X08 and 4X09

all dimensions in mm

Type a b c d e f g h i k |

4902 / 4903 / 4904 269 415 242 395 222 360 6.5 8 30 26 175

4905 / 4906 / 4907 269 525 242 505 222 466 6.5 8 30 26 175

4808 /4809 /4908 /4909 322 550 288 525 335 497 6.5 8 30 34 295
48XX/49XXSHB0399 Lenze
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3.4.2 Controllers 4811 to 4813, 4911 to 4913
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FIG 4-2 Dimensions of the controllers 4X11 to 4X13

all dimensions in mm

Type a b c d e [ h ‘m n
4811 - 4813/ 4911 - 4913 322 800 292 740 3 9 30 15 9

Lenze 48XX/49XXSHB0399

%;-o




Technical Data

%;4

3-10 48XX/49XXSHB0399

Lenze



Installation

4 Installation

4.1 Mechanical installation

411 Important notes

e Ensure free installation space above and below the controller:
- 100 mm for 4902...4907
- 150 mm for 4X08...4X13
Ensure unimpeded ventilation of cooling air and outlet of exhaust air.
If the cooling air contains pollutants (dust, fluff, grease, aggressive gases),
which may impair the function of the controller:
- Take suitable preventive measures , e.g. separate air duct, installation of
filtters, regular cleaning, etc.
e Do not exeed the ambient temperature permissible during operation:
- 4902...4906: to 45 [Q: without power derating

- 4907, 4X08...4X13: to 35 [@: without power derating
35 [A to max. 45 [A: power derating 1% / K

Possible mounting positions

e Only vertical controller installation:
- 4902 ... 4907, 4X08 and 4X09 with mains connections on top
- 4X11 ... 4X13 with mains connections at bottom

Lenze
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4.2 Electrical installation

For information on the installation according to EMC, see chapter 4.4

4.2.1 Protection of persons

Protection of persons and animals according to DIN VDE 0100 with
current-operated protective devices:

The inverters are equipped with a mains rectifier. After a short-circuit to
frame, a DC fault current may prevent the tripping of the current-operated
protective device. Additional measures, such as protective multiple earthing
or universal current sensitive current-operated e.l.c.b., should therefore be
taken.

When dimensioning the tripping current of the current-operated e.l.c.b. it
must be observed that false tripping may occur under the following
conditions:

- In the event of capacitive leakage currents between the cable screens
(especially with long screened motor cables).

- If several controllers are connected to the mains at the same time.
- If you use RFl filters.

Comment on the application of universal-current sensitive current-operated
elcb.:

The preliminary standard prEN50178 (previously VDEO160) on the
application of universal-current sensitive current-operated e.l.c.b. has
passed the German Committee K226.

The final decision about this standard will be made by CENELEC/CS
(European Committee for Electrotechnical Standardization) in Brussels. For
further information on the application of universal-current sensitive
current-operated e.l.c.b., can be obtained from the supplier.

Replace defective fuses with the prescribed type only when no voltage is
applied. The fuses protect the controller from impermissible operating
conditions. After tripping, the controller or the system should be checked for
possible faults or errors before replacing the fuse.

The controller can be safely disconnected from the mains via a contactor on
the input side.

Electrical isolation

There is an electrical isolation (insulating distance) between power and control
terminals:

48XX/49XXSHB0399

The reference potential GND of the control electronics is connected to PE
via a bridge (bridge to X4; term. 90 [ferin. FE)

The control electronics has a basic isolation (single insulating distance).

The protection against contact, if the insulating distance is defective, can
only be ensured by additional measures.
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4.2.2 Protection of the controller

Stop!
@ The controllers contain electrostatically sensitive components:
Prior to assembly and service operations, the personnel must be free of

electrostatic charge, e.g. by touching the PE fixing screw or other grounded metal
surfaces in the control cabinet.

e In the event of condensation, connect the controller to the mains voltage
only after the visible humidity has evaporated.

e The controllers are designed for operation with a neutral earth mains
voltage.
o For separate supply of the field controller:
- Ensure correct phase connection of the terminals L1.1 and L3.1. The PEN
conductor must never be connected!

e The power outputs of the controller for the armature circuit (A, B) and the
field circuit (I, K) must only be disconnected when no voltage is applied.

o Use the prescribed semiconductor fuses to protect the thyristors in the
power stage (see chapter 13.1).

e For speed control with incremental encoder:
- Only use incremental encoders with pulse tracks shifted by 901

e For speed control with tacho:
- Only use DC tacho generators.

42.3 Screening of the control cables

Wire the screening and the GND and PE connections very carefully to avoid
interference. Interference in the control cables can interrupt operation, because it
disturbs the controller program (fault message 'CCr’).

@ Screening of control cables.

- Connect the screen of the control cables to the screen connections of the
controller or via the isolated earthing bus in the control cabinet (e.g. PE
terminals).

o Prevent breaks in the screening:

- In the event of interruption, screening must be connected to protective
buses (terminal strips, relays, fuses).

- Low-resistance connection between buses (at least 10 mm?2) and PE of
the supply.
e Control cables must not be installed parallel to motor cables carrying
interference.

- If it is not possible to ensure an installation distance between control and
motor cables, the motor cables should be screened.

Lenze 48XX/49XXSHB0399 4-3
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4.2.5

Installation

Earthing of the control electronics

Single drives

e With factory setting, the reference potential GND of the control electronics is
joined to PE. Additional earthing measures are not required.

Group drives

e Ensure that earthing the control electronics does not cause any damage to
external controllers.

e Ensure to avoid ground loops when the ground is connected (GND):
- Remove the bridge to X4 from terminal 90 to terminal FE.

- All ground cables must be connected to externally isolated buses which
are as close to the controllers as possible.

- Make a low-resistance connection between the buses (at least 10 mm?2)
and PE of the supply.

Mains types and conditions

Please observe the restrictions for each mains type!

Mains

Operation of the controller Notes

With grounded neutral No restrictions Observe controller ratings

With grounded phase Operation is impossible.

With isolated neutral (IT mains) Operation with the recommended RFI filter | Contact Lenze. The RFIfilter will be

is only possible if an isolating transformer | destroyed when directly connected
is preconnected. The neutral of the |tothe IT mains and fault “earth
secondary circuit must be earthed |fault”.

secondarily.

48XX/49XXSHB0399

Interaction with compensation equipment

For reactive-power compensation of mains with an inverter controller load, the
compensation unit should be equipped with a choke, since the controller
generates harmonic currents. These harmonic currents could excite oscillating
circuits which consist of mains impedance and capacitor reactance. Capacitors,
transformers, switching units, etc. could be destroyed by these reactance effects.

In this case, please contact the supplier of your compensation equipment.

Lenze
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4.3 Connection
Connection between controller and motor

Lenze controller Motor (to DIN 42017/VDE 0530 part 8)
Function Terminal Terminal  Others Motor type
Armature voltage + A 1B1 Al DC motor

- B 2B2 B2, A2 uncompensated with
Excitation voltage + | F1 F5, (for higher connection voltages) commutating winding

- K F2 F2
Armature voltage + A 1C1 Al DC motor

- B 202 C2 compensated with
Excitation voltage + |l F1 F5, (for higher connection voltages) ~ commutating winding

- K F2 F2
Armature voltage + A Al Permanent-magnet

- B A2 motor
DC tacho + 3 2A1

- 4 2A2
Temp. switch S1,82
Thermal contact T1,T2

Screw-tightening torques

Type 4902 4903 - 4904 4905 - 4907 4X08 - 4X09 4X11 - 4X13
L1,12,13,AB 0.5..0.6 Nm 2.0..2.4Nm 37Nm?) 64 Nm 1)
A B 37Nm" 15...20 Nm
11,131, LK 0.5..0.6 Nm 1.2...1.5Nm
L1.2,12.2,13.2 0.5..0.6 Nm
L1.3,12.3,13.3,86-89 - 0.5...0.6 Nm
Terminal strip X1 - X4 0.5...0.6 Nm
1) Rated tightening torque for the connection of terminal ends to busbars

Lenze

(VDE 0220 part 1/11.71)
When continued with busbar see DIN 43673 part 1/02.82

The following circuit diagrams show the electrical wiring of the power connections.

48XX/49XXSHB0399
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4.3.1 Power connection of standard controller
@ | 4902/3/5LP | 4902VP
' F1 |F2
FF16A
500V M0,5A 500V
BR1 BR5 F4 4
BR3 e F—
{E- il
BR2 BR4 -4
[ee[uffs[a]s]  [0ded ] [«] baedisd |
K - B e
]
- D i -
(L1 [L2] L3
| - _ ; _
a1 S | A B lo Ko SToS2 é_)|
[ [2] [ : :
M A
e LT R W
o] Ao
PE
F1.F3 D D D
Vimains = .. 460 V~ = 0%50 ... 60 Hz
PE L1 L2 L3 mains = 340 ... 460 V~ + 0% 50 ... 60 L
FIG 4-3 Power connection of controllers 4902 to 4907
K1 Mains contactor
F1..F4 Semiconductor fuses for controller protection
F1..F"3 Line protection fuses
Ly Commutating choke (mains choke)
Z1 RFI fitter
BR1 - BR5 0 [wite bridge
O] Field controller
@ Power stage
® Auxiliary starting circuit
With field voltages > 300V and field currents < 200mA an auxiliary starting circuit should be used.

Recommended dimensioning: R= 330 W: C=0.22 [E/400V AC.

4-6 48XX/49XXSHB0399
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4908LP | 4902VP
@ FF16A 500V Mo0,5A 500V
F5 BRS F4
1 | —
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FIG 4-4 Power connection of controllers 4X08 to 4X09

K1 Mains contactor

F1..F4 Semiconductor fuses for the protection of controllers
F1..F’5 Line protection fuses

Ly Commutating choke (mains choke)

Z1 RFl filter

72 RFI filter for separate fan supply

BR3-BR5 0 [wile bridge

@ Field controller

@ Power stage
©) Fan
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@ 4911LP | 4902VP
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FIG 4-5 Power connection of controllers 4X11 to 4X13

K1 Mains contactor

F1.1...F3.2 Semiconductor fuses for controller protection
F1..F’5 Line protection fuses

Ly Commutating choke (mains choke)

71 RFl filter

Z2 RFI filter for separate fan supply

BR3 - BR5 0 Cwre bridge

©) Power stage

@ Field controller

® Fan

It is not necessary to protect mains and armature cables by semiconductor fuses, because the thyristors are already protected by
internal cell fuses.
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Installation

Separate supply of the field-current bridge at a high motor
field voltage

Stop!

Ensure correct phase connection of the separate field supply.

Incorrect connection leads to blown fuses.

The phase shift of the voltages from the power stage to the control electronics must
be smaller than 2 °(electrically).

To reduce the mains feedback, separate mains chokes are required for the field
supply (chapter 13.2.2).

The fuses F’4 and F’5 are cable protection fuses. They must be matched to the
cross section of the cables used and dimensioned for at least Igateqg-

In weak mains supplier, field-current fluctuations may occur and thus the torque
canbereduced. For rated field voltages Vreateq > 210V, we recommend a separate
supply for the field bridge.

The armature current control circuit and the field current control circuit are
electrically decoupled by an external supply for the field controller with voltage
pick-off before the mains choke.

Remove the wire bridges BR1 and BR2 of the controllers 4902 to 4907 (4902LP,
4903LP or 4905LP) when no voltage is applied. The bridges can be easily
accessed:

1. Open the controller cover (4 mounting screws)
2. Unbolt the 2 mounting screws for the cover of the control electronics
3. Open the cover.

48XX/49XXSHB0399
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4902/3/5LP | 4902VP

‘ S0 D D MO,5A 500V
o R BRS FA—— o
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Vimains = 340 ... 460 V~ =0%50 ... 60 Hz

PE L1 L2 L3
4900Str006

FIG 4-6 Power connection for controllers 4902 to 4907
K1 Mains contactor
F1..F4 Semiconductor fuses for controller protection
F1..F’5 Line protection fuses
Ly Commutating choke (mains choke)
1 RFI filter
BR3 - BR5 0 Cwire bridge
©) Power stage
@ Field controller
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4.3.3 Separate supply for the control electronics

Stop!
@ Ensure correct phase connection of the separate mains supply.
Incorrect connection leads to blown fuses.

e The phase shift of the voltages from the power stage to the control
electronics must be smaller than 2°(electrically).

e The controller must be inhibited via the function "Controller enable” (Ctrl.
enable) before the contactor can be opened or closed. If the switching
sequence is not observed, the fuses will blow or fault messages ACI or FCI
will be indicated.

@ The electronics remains supplied after K1 has been opened. The mains is
completely separated via the main switch.

Lenze 48XX/49XXSHBO399 4-11



20 | Installation

F"1...

F1...

4902VP

4900Str130

@ 4902/3/5/8/11LP
@ MO0,5A 500V
BR5 F4
fom—eeeee BR3 =
______ F3 ——
@_ BR4 =
(_% - -}
| |L1 .2|L2.2|L3 2|
LK
" coes || ]
ERERE
Z1 &
L1 k4 4
| [ []H- e
Q1 / ...... // EH_|
=3 | {[J{[/]]
PE L1 L2 L3 Viains = 340 ... 460 V~ 20 % 50 ... 60 Hz
FIG 4-7 Power connection for controllers 4902 to 4907 and 4X08 to 4X13
K1 Mains contactor
F1..F3 Semiconductor fuses for controller protection
F1..F'3 Line protection fuses
F'6..F'8 Cable protection fuses 4A
Ly Commutating choke
1 RFI filter
Q1 Main switch
©) Power stage
@ Field controller
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4.3.4 Control connections
1 8 8 1
n. .. n. .. n. 0. n. [ OOOOOOODOOOOOOD Q Q
X10 X1 i \2
123456782910 20212228 E1 E2 E3 E4 E5 39 5 1 1 5
oooQooO0 e e 0 s
U U OO B | I SO Uy | \oooo cees
X1 X2 9 X8 [ [ X9 9
1 5 5 1 5 1
40 41 44 45K11K14A1 A2 A3 A4 A5 59 60 61 62 63 80VE990 FE AR opoooo ooooo0
[ECPESCAECRTSCRtRTY i | I ECSCSOSCEOSOSOSOORO) \o**>) 0000 \o©coo)
3 ” X5 X6 X7
4900Str008
FIG 4-8 Control connections for the controller
X1 -X4 Control terminals
X5 Digital frequency/incremental encoder input (Dig_In_1)
X6 LECOM1 interface (RS 232 / 485)
X7 Resolver connection
X8 Digital frequency output
X9 Digital frequency/incremental encoder input (Dig_In_2)
X10, X11 Fieldbus connnections (as option e.g. 2110 for InterBus)
A, \2 Displays for fieldbus options (option)

Switch on the control module

Some function of inputs and outputs can be changed via the switches on the

control module 4902MP. For settings ensure

- that no voltage is applied
- the cover is removed (4 mounting screws)

o1

4
o
on

kS
St 82
D on D on

X2A X2B
| 49005tr009
FIG 4-9 Positions of switches S1 to S4 on the control module

Lenze
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4.3.4.1 Connection of analog signals

168 k

S4/5

S3/2 l S3/1

]
8

ear |
168 k

68k |
168 k

ear |
168 k
250 R

-10V/7mA

GND

T

X4|60|61|62|63

8x 3,3nF ',{

L

D
=
(e}
D
=
(e}
v oo —¢—=— +10V/7mA

L

X1{1]2

—_
o

ololold e ah

© o o |1 OO

R> 15k

R> 3k
49008tr010
FIG 4-10 Analog inputs and outputs
External torque limitation Setpoint 2
Actual value signal with tacho feedback
Additional setpoint Setpoint 3 Analog
Main setpoint as digital master voltage/current Setpoint 1 input

Main setpoint as unipolar setpoint
Main setpoint as bipolar setpoint
Armature current It .
Monitor
Current setpoint C063 output
Actual speed value C051

CHONCHGAHCHCHONONCS)

The analog signals are contacted via the terminal blocks X1 and X4. FIG 4-10 shows the function assignment according to factory
setting.
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Terminal Switch position Use Level Resolution
1,2 on Setpoint 2 -10V.+10V 12 bit + sign
3 I OFF with ground reference (factory
setting)
ON Setpoint 2 -10V.+10V 12 bit + sign
S8 OFF differential input
3,4 E ON Actual value -10\V..+10V 12 bit + sign
S OFF
ON Actual value -30V...+30V 12 bit + sign
i OFF
ON Actual value -60V...+ 60V 12 bit + sign
i OFF
]2 ON Actual value (factory settin -73\V.+73V 12 bit + sign
o o (factory setting) g
ON Actual value -90V...+ 90V 12 bit + sign
S OFF
ON Actual value -99V..+99V 12 bit + sign
s I OFF
12][3 ON Actual value -120V..+120V 12 bit + sign
e OFF g
ON Actual value -180V...+180V 12 bit + sign
i E OFF
ON Actual value 12 bit + sign
S IIIII OFF with ground reference
ON Actual value 12 bit + sign
S IIII OFF differential input
6 Setpoint 3 with ground reference  -10\...+ 10V 12 bit + sign
7 Internal ground, GND
8 ON Setpoint 1, -10\V..+10V 12 bit + sign
$3 I OFF Master voltage (factory setting)
Setpoint 1, -20mA...+20mA
S3 I SEF Master current -20 mA...-4 mA
+4mA..+20 mA
9 \oltage supply for +10V/7mA
10 Setpoint selection via potentiometer |-10V/7mA
48XX/49XXSHB0399
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Analog outputs (monitor outputs)

Terminal Switch position Use Level Resolution
60 Internal ground, GND
61 Actual current value SV.+5V
correspond to the
rated current of the
controller
62 Monitor 1 -10V..10V 11 bit
$2 A Output voltage (factory setting)
1 Monitor 1 -20mA...+20mA 11 hit
2 Output current
63 ] Monitor 2 -10V..+10V 11 bit
St Output voltage(factory setting)
Monitor 2 -20mA...+20mA 11 bit
SO Output current

1) For changing the factory setting of switch S4, jumper 5 to ON (actual value with
ground reference), observe the following:

- Bridge terminals 4 and 5 externally.

- Set DIP switch S4, jumper 1-4 (preselected actual value) to double tacho
voltage.

The max. possible tacho voltage is 90 V!

4-16  48XX/49XXSHB0399 Lenze
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Connection of digital signals

e Alldigital inputs and outputs are PLC compatible and separated from the
rest of the control module when operated with an external voltage supply

@24V).
e The diagrams show the function assignments according to the factory
setting.

e For switching the signal cables, only relays with contacts for low-level
switching should be used.
We recommend using relays with gold contacts.
e Voltage supply
- external 24 V to terminals X2/39 and X4/59 or
- internal 15 V to terminal X2/20

Stop!

Maximum permissible load of the internal 15 V supply : 100 mA.

For operation with internal voltage: Bridge terminals X2/39 and X3/40
externally.

e Digital inputs unused should be connected!

Inputs:
Input voltage 0.+30V
LOW level: 0.+5V
HIGH level: +13..+430V
Input current: 24 V. 8 mA per input
15 V. 5mA perinput
Outputs:
Output current: Max. 50 mA per output

(external resistance min. 480 [atP4V,
e. g. relay, order designation EK0005)

The input and output signals are in average read, processed and updated every
4 msec on average.

48XX/49XXSHB0399 4-17
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FIG 4-11 Digital inputs and outputs with external voltage supply (24 V)
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FIG 4-12

48XX/49XXSHB0399

Digital inputs and outputs with internal voltage supply (15 V)
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Installation

Name Terminal Use Level for activation Programming
(factory setting) see chapter
20 Voltage supply 15V, 100mA
cw 21 Removal of quick stop, CW rotation HIGH
ccw 22 Remove quick stop, CCW rotation HIGH
1 28 Contraller enable - Ctrl. enable HIGH
2 E1 Freely assignable input HIGH
(TRIP set)
3 E2 Freely assignable input HIGH
(TRIP reset)
4 E3 Freely assignable input HIGH
(Inhibit additional setpoint)
5 B4, E5 Freely assignable input HIGH
(Enable JOG values, three JOG values)
Digital outputs
Name Terminal Use Message Programming
(factory setting) see chapter
1) 2)
39 Ground of the digital inputs and outputs, external GND |
40 Internal ground, GND
6 41 TRIP HIGH LOW
7 44 Ready for operation CRDY HIGH HIGH
8 45 Pulse inhibit CIMP HIGH LOW
9 Al Freely assignable output HIGH LOW
(Nact < My)
10 A2 Freely assignable output LOW HIGH
(n-controller = Mgy
11 A3 Freely assignable output HIGH HIGH
(Setpaint reached, RFGoytput = RFGingut)
12 AM Freely assignable output HIGH LOW
(Nact= 0)
13 A5 Freely assignable output HIGH HIGH
(Nact = Nset)
59 Supply input of the digital outputs:
24 V external or 15 Vinternal
1) Message in stationary controller operation
2) Message, if the function is active
Lenze 48XX/49XXSHB0399
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Relay output
i Terminal Use
|#} — (factory setting)
X3 KT ] K1 K11, K14 Floating relay output, contact load capacitiy: 50V/ 0.5A (TRIP)

Additional digital inputs and outputs with 4X08...4X13

The controllers 4X08...4X13 are equipped with additional control terminals to
monitor the fuses. The following current flow charts show the factory setting of the
internal wiring and give suggestions on how to include an external fuse monitoring.

4908LP ] 902MP @

86 20 External fuse monitorin

37 ©) : 20 +Vee15 ¢

B 1@ | ®
l

89 2__8| Without external fuse monitoring, terminal
Ctrl. enable 20 can be directly connected with the

#9005 | swiitch Crl. enable.

FIG 4-13 4808...4809 and 4908...4909

4911LP ] [ 4902MP @
86 20] Internal fuse monitoring
87 +\Vec15
) 88 :| |
89 28
Ctrl. enable :I
4900Str_014

FIG 4-14 4811...4813 and 4911...4913

For monitoring, the terminals 86 and 89 should be connected in series with the
controller enable contact Ctrl. enable.
e For internal voltage supply (15 V), bridge the following terminals:

- X2/20 to 86

- X2/28 to 89

e For external voltage supply (24 V):
- Apply supply voltage to terminal 86.
- Bridge terminals 28 and 89.

Danger! (especially for hoist applications)
Please observe when connecting the fuse monitoring:
No torque is generated when the controller is inhibited.

48XX/49XXSHBO399 Lenze
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4.3.5 Feedback systems
Several feedback systems can be connected to the controller and configured:
Armature voltage control
e DC tacho feedback
o Resolver feedback
e Encoder feedback
- Incremental encoder TTL
- Incremental encoder HTL
DC tacho feedback
Tacho signals are connected via term. 3/4 of terminal block X1. The controller
processes rated tacho voltages of 10...180V (chapter 4.3.5.1).
Resolver feedback (X7)
e 2-poleresolver (V=10V, f =5 kHz)
e Connection to a 9-pole Sub D socket X7
- We recommend to use the pre-cut Lenze system cable
(see chapter 13.3).
o Resolver cable and resolver are monitored for wire breakage (fault message
”Sd2”)
X7
i gz 50m | ]
| +REF 4 (13
-REF 2]
=]
+C0S J7 ]
-C0S 151,
+SIN e
-SIN 171
-
'8
]
U 49008tr015
FIG 4-15 Resolver connection (9-pole Sub D socket)
Pin assignment of socket X7:
Pin 1 2 3 4 5 6 7 8 9
Signal +REF -REF GND  +C0S -COS +SN  -SN - -
Cross section 0.5 0.14
Lenze 48XX/49XXSHB0399 4-21
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The resolver signal or encoder signal can be output for following drives at the digital
frequency output X8.
e Connection as shown in the connection diagrams:

- Use cables twisted and screened in pairs.

- Connect both screen ends.

- Use cable cross-sections indicated.

The feedback system can be activated under C005.

If resolvers are used which are not specified by Lenze are used, contact
your Lenze representative.

Incremental encoder feedback

® Incremental encoders with two 5 V complementary signals electrically
shifted by 90[{TTL encoders) or HTL encoders can be connected.

e Connection to a 9-pole Sub D socket X5 or X9, depending on the
configuration of C005

- Maximum input frequency: 420 kHz with TTL encoder
100 kHz with HTL encoder

- Current consumption per channel: 6 mA

e With HTL signal:

- If there_is no iﬂverse track available, tne
inputs A and B (with zero track also Z ) must be connected to the
encoder supply potential.

[ =50m
I S T @
L sl 1]
T~ —| 1 A I2_
CEE—H o
i e 1 VE9 7] Al [ 1 [
AN 5o 15 ool 5] |B—T LI L
= —1 3 z2 | B | I
—! || |77 72—
) P - N
ER
W 4900Sttr016
FIG 4-16 Incremental encoder connection (9-pole Sub D socket)
48XX/49XXSHB0399 Lenze



Installation

Pin assignment of socket X5/X9:

Pin 1 2 3 4 5 6 7 8 9
Signal B A A VBB GND |7 z [ B
Pin 8, LC (®)

- For encoders without lamp control, assign +5 V...+30V. Otherwise, the
controller will indicate fault ”Sd3” or "Sd4”.

Pin 4, VE9
- Is connected to the terminal of the external incremental encoder supply
X4/VE9.
X5, X9 Pin 4
GND
“ | T
VE9| 90 | FE

C

5re

FIG 4-17 Connection of the incremental encoder supply

4900Str017

VE9 External supply for incremental encoder to X5/X9
90 Internal ground GND
FE Functional earth

4.3.6 Change of the direction of rotation in 2Q operation

In 2Q operation (controller 48XX or C180 = -1-), only one thyristor bridge of the
controller is active, i.e. the output terminal A can only carry positive voltage referred
to terminal B, on the condition that no active loads occur.

The direction of rotation of the motor is determined by the connection of the
armature cable to A and B and of the field cable to | and K. If the opposite direction
of rotation is required, take the following steps (depending on the actual value
feedback system):

Act. speed feedback system Direction of rotation changed by: Additional measures
Armature voltage None
Tacho Exchange connection: E(lir(])(r;rlllectlon tacho signal exchange term. 3

e Terminals A and B -
Resolver or Signal cable resolver

) exchange track +sin and -sin

o Terminals | and K ,

Incremental encoder Invert act. speed sgnal via
€205/ C027

Lenze 48XX/49XXSHB0399
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4.3.7 Digital frequency selection and encoder emulation
Digital frequency input
e Possible digital frequency signals:
- Incremental encoder with two 5 V complementary signals electrically
shifted by 90[(TTL encoders) or HTL encoder
- Encoder emulation of the host (master)
e Connection to a 9-pole Sub D socket X5 or X9, depending on the
configuration of C005
- max. input frequency: 420 kHz for TTL encoders
100 kHz for HTL encoders
- Current consumption per channel: 6 mA
Digital frequency selection via the digital frequency output of the
master drive
1 g |
o3 rrt
O Al
O1—=
9 Gup | — - —— - 1
X8 :
@ 49008tr018
FIG 4-18 Digital frequency selection for the slave @ via digital frequency output (master @)
Pin assignment of socket X5/X9:
Pin 1 2 3 4 5 6 7 8 9
Signal 65 A A VE9 GND : z LC B
Pin 8, LC (lamp control of the encoder):
- With digital frequency coupling, pin 8 is deactivated in the factory setting
(configuration C005= -5X-, -6X-, -7X-)
Pin 4, VE9
- Is connected to the terminal of the external incremental encoder supply
X4/VE9.
48XX/49XXSHB0399 Lenze
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Digital frequency output / encoder emulation

The output signal of the Sub-D socket X8 can be used for superimposed control
circuits to feed back actual values (synchronous running, digital frequency
coupling or positioning control). Depending on the configuration under C005, it is
assigned as a digital frequency output or as an output for the encoder emulation.

Features:

e Two 5V complementary signals (TTL signal), electrically shifted by 90°
e Current capacity 20mA per channel

e Current capacity at PIN 8 (+5V): max. 5mA

The output signal is internally derived from the resolver or incremental encoder
signal.

Resolver feedback Incremental encoder feedback

Resolution 2048 increments per revolution Constant of the incremental encoder

Signal type

B
=

NN
(-

1T e
900Str019 4900Str020

FIG 4-19 Signal of digital frequency or encoder output X8 assignment of plug X8

Pin assignment of socket X8:

Pin 1 2 3 4 5 6 7 8 9
Signal B A A NC GND 7 Z +5V B
Note!

If fault messages occur at the encoder monitoring during resolver feedback to
superimposed systems:

e Exchange tracks A and B
® Use inverse tracks

Lenze 48XX/49XXSHB0399 4-25
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4.3.8 Serial interface RS232/485
Danger!
The interface RS232C/RS485 is not isolated, i.e. an additional electrical isolation
(double basic insulation) to VDE 0106, part 1, (protection against electric shock)
and to VDE 0160 (reduction of interference) is required for host connection.
LECOM-A:  with 2 Lenze level converters 2101IB connected to the host or

another RS 232C electrical isolation.

LECOM-B:  with Lenze level converter 2101IB connected to the host
LECOM-LI:  no additional electrical isolation required
Ensure electrical isolation of the voltage supply!
The controllers can communicate with the host (PLC or PC) via the serial interface
LECOM1 or an operating keypad that works according to the LECOM protocol.
The LECOM1 interface (X6) processes the LECOM-A/B protocol. The
LECOM-A/B protocol is based on the standard ISO 1745 and can be used with
up to 90 controllers. It detects faults and avoids the transmission of faulty data.
Controllers to standard RS232C (LECOM-A) or RS485 (LECOM-B) can be
connected to the LECOM1 interface. The interface can be used for parameter
setting, monitoring, analysis and simple control tasks.
With the RS232C interface, it is possible to create point-to-point connections with
a cable length of up to 15 m. Most PCs or other hosts are equipped with this
interface.
For multiple drives and distances >15m, use the RS485 interface. With only 2 wires
it is possible to connect up to 31 controllers and communicate over a cable length
of max. 1,200 m.
Pin assignment of socket X6:

Pin Name Input/output Explanation

1 +VCC15 Output Supply voltage +15V/ 50mA

2 RxD Input Receive data cable RS232C

3 ™D Output Transmit data cable RS232C

4 DTR Output Transmission control RS232C

5 GND Controller reference potential

6 DSR Input (not used) RS232C

7 T/R (A) Output/input RS485

8 T/R(B) Output/input RS485

9 +VCC5 Output Supply voltage +5V
The baud rate can be changed under C125 (1200/2400/4800/9600 baud).
Protocol: LECOM-A/B V2.0

48XX/49XXSHB0399 Lenze
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Fieldbus connection

Note!

Special features of the controller variants V011 and V013:
1. The interface module 2110IB or 2130IB is integrated into the controller.

2. In the factory setting, the controllers are prepared for the separate mains
supply of power stage and control electronics:

- The bridges BR3, BR4, BR5 are not installed!

o Variant VO11 with InterBus interface module

The interface module type 2110IB connects Lenze controllers with the fast serial
communication system InterBus. The module enables the highly dynamic transfer
of process data (e. g. setpoints and actual values) and access to all parameters
of the controller according to the DRIVECOM profile.

The InterBus communication is based on a ring concept. All bus participants are
required for communication. For applications which require a volt-free power
stage, a separate mains supply must be provided to ensure communication (see
chapter 4.3.3).

X10 X11 V1ooVZ
) @) N O

4900Str117

Lenze

FIG 4-20 Front view 2110IB

X10 Input InterBus peripheral bus

X1 Output InterBus peripheral bus

"l LED green, bus supply

\2 LED yellow, communication

48XX/49XXSHB0399

4-27




4-28

Installation

e Variant V013 with PROFIBUS interface module

The interface module type 2130IB connects Lenze controllers to the fast serial
communication system PROFIBUS. With PROFIBUS it is possible to parameterize
and control a controller via a host.

48XX/49XXSHB0399

X13
o O
l (L v w2
4900Str116
FIG 4-21 Front view 2130IB
Connection Explanations
X12 RS485 bus 9-pole SubD socket
connection
X13-W30 Optical fibre (only 21301B, \002)
receiver
X13-W31 Optical fibre (only 21301B, \002)
sender
Vi 2130IB supply | OFF:
Module is not supplied. Controller is switched off or connection is
interrupted(X4).
ON:

Module is supplied.

\2 Communicatio | OFF;
n2130B No supply or 2130IB and controller not yet initialised.
ON:

Module 2130IB and basic unit are initialised but the PROFIBUS-DP
communication is still not working.

FAST BLINKING (4x per second):

PROFIBUS-DP communication with user data

SLOW BLINKING (1x per second):

PROFIBUS-DP communication initialised

If the interface module 2130IB is no longer supplied, the bus system will not stop
working. However, the connected controller cannot be addressed by the host.

If necessary, the control stage of the controller should be supplied separately (see
chapter 4.3.3).
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4.4 Installation of a CE-typical drive system

441 General notes

e The electromagnetic compatibility of a machine depends on the type of
installation and care taken. Please observe:

- Assembly
- Filters

- Screening
- Grounding

e For diverging installations, the conformity to the CE EMC Directive requires
a check of the machine or system regarding the EMC limit values. E.g. with:

- the use of unscreened cables

- the use of group RFl filters instead of the assigned RFl filters
- Operation without mains choke

- Multi-motor drive systems

The user of the machine is responsible for compliance with the EMC
Directive.

If you observe the following measures, you can assume that the machine will
operate without any EMC problems caused by the drive system, and that
compliance with the EMC Directive and the EMC law is achieved.

If devices which do not comply with the CE requirement concerning noise
immunity EN 50082-2 are operated close to the controller, these devices may be
interfered electromagnetically by the controllers.

Because of the earth-potential reference of the RFl filters, the CE-typical drive
systems which are described are not suitable for the connection to IT-mains (mains
without earth-reference potential).

For the use of 48XX/49XX drive systems in residential areas observe the following:

e Check that the radio interference suppression level at the supply to the site
of operation complies with the standard (EN55022 class B).

o Check that the permissible level for radio interference (EN55022 class B) is
not exceeded around the site of operation.
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Installation

Components of the CE-typical drive system

System component

Specification

Controller 4800/4900 DC controllers

RFI filter For data and filters see chapter 13.4

Mains choke For assignment and technical data see chapter 13.2
Armature and field cable Unscreened power cable

Rated max. length: 50m

Control cables

Screened signal cable type LIYCY

Encoder cable for digital frequency Lenze system cable or screened signal cable, twisted in pairs, tin plated E-CU braid

with 75% optical overlay

Encoder cable for resolver Lenze system cable type EWLR or screened signal cable, twisted in pairs, tin plated

E-CU braid with 75% optical overlay

Motor Separately excited DC motor
Lenze series MGFQ, MGFR or similar
Accessories InterBus module 2110IB
Profibus module 21301B
Controller, RFl filter and mains choke are mounted on the same assembly board
inside a standard control cabinet.
4.4.3 Measures required
Control cabinet assembly board
e For HF grounding, only use mounting plates with an excellent conductive
surface (e.g. zinc-coated surface).
e If you use mounting plates with badly conductive surfaces (e.g. painted,
anodized, yellow passivated):

- Remove the paint or coating from the contact surface of the mains filters,
controllers, and screen connections, to provide a large and conductive
connection.

e When using several mounting plates, connect them with a surface as large
as possible (e.g. using copper bands).

e Connect the controller, RFl filter and mains choke to the grounded
mounting plate with a surface as large as possible.

Power connection

@ Avoid unnecessarily long cables

@ Ensure the separation of motor cable and signal or mains cable.

e Ensure separation of unscreened and screened cables (distance > filter
length)

e Ensure a distance as short as possible between the conductors

(single-cores)

e Both ends of unused cores should be connected to ground/PE.
48XX/49XXSHB0399 Lenze
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Signal cables

o Always screen digital and analog signal cables.

- Always connect the signal cables over the shortest possible distance with
the screen connections provided at the controller:

- Connect both screen ends of digital signal cables.

e [f potential differences are to be expected, lay an additional compensation
cable.

e For long signal cables, provide additional screening points:

- Connect the screen at the control cabinet input with a suitable clamp to
the conductive mounting plate of the control cabinet.

Remove the coating

o

< “:0‘
W

R
nl A

(XXX
000‘00
(X

%]

Screen braid

Contact the screen
with a surface as large as possible K35.0098

Lenze

FIG 4-22 Additional screening connection on a mounting plate of the control cabinet

Filters

e Only use the mains filters and RFl filters which are designated for the
controller:

- RFl filters reduce impermissible high-frequency interference to a
permissible value.

- Mains chokes reduce low-frequency interference which depend on the
motor cable and its length.

Screening

Wire the screening and the GND and PE connections very carefully, to avoid
interference.

e All signal cables should be screened.
e Avoid a common terminal board for mains input and motor output.

o Route cable as close as possible to the reference potential. Free-hanging
cables have the same effect as aerials.

48XX/49XXSHB0399
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Grounding

e Ensure a good equipotential bonding of all system parts (controller, RFl filter,
mains choke, etc.) by cables to a central earthing bus (PE busbar). The
prescribed minimum cross-sections must be observed in all cases.

e To comply with the EMC Directive, not the cross-section but the contact
surface is decisive.

e Ensure that grounding of the control electronics does not cause any
damage to external controllers.
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FIG 4-23 Part of the CE-typical drive system with 4902 ... 4907 on a mounting plate

Connection mains fuse

RFI filter

Uncoated, bare metal contact surfaces

Commutating choke

Armature fuse

Metal plug-in casing connected to screen or Lenze system cable
Uncoated surface for screen connection

PE connection

Screened signal cables

Screened cables for act. value encoder or setpoint encoder
Motor connection
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—_
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FIG 4-24
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48XX/49XXSHB0399

Part of the CE-typical drive system with 4X08/4X09 on a mounting plate

Connection mains fuse

Connection fan supply L1/N

RFI filter

Armature fuses

Screened signal cables

Metal plug-in casing connected to screen or Lenze system cable
Uncoated surface for screen connection

Mains choke field supply

Line protection fuses for field supply

Motor connection with screened cable for act. value encoder
Commutating choke

PE connection

RFI filter

Uncoated, bare metal contact surfaces
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(1) L3 L2 L1
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4900Str023
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FIG 4-25
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Part of the CE-typical drive system with 4X11 ... 4X13 on a mounting plate

Connection mains fuse

Connection fan supply L1/N

RF filter

Uncoated surface for screen connection

Metal plug-in casing connected to screen or Lenze system cable
Screened signal cables

Motor connection with screened cable for act. value encoder
Commutating choke

Line protection fuses for field supply

Mains choke field supply

PE connection

RF filter

Uncoated, bare metal contact surfaces
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5 Commissioning

5.1 Initial switch-on

@ Stop!
Prior to initial switch-on of the controller, check the wiring for completeness,
short-circuit, and earth fault:

e Power connection:
- Supply via terminals L1, L2 and L3
- Separate field supply (if available)

Field connection
Armature connection
Feedback system (resolver, incremental encoder, )1

Control terminals:
- Controller enable: Terminal X2/28 (reference potential: X2/39)

- Selection of direction of rotation Terminal X2/21 or X2/22
(reference potential: X2/39)

- Setpoint selection
- with internal voltage supply: bridge between X2/39 and X3/40

e Maintain the switch-on sequence!

Note!

e All controllers described are factory set. A DC shunt motor with attached
tacho can be driven as a speed-controlled drive with tacho feedback
without further settings after entering the rated field current (see nameplate).
The motor must comply with the following:

- Vimains = 420V
- Ngted = 3000 rpm
- Vacho = 20V / 1000 rpm

e Simple adaptation to other machine data or special requirements: Use the
following for commissioning:

- Operating unit of the controller or
- LEMOC2 (PC program by LENZE)

Lenze 48XX/49XXSHB0399 5-1
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Wiring recommendation for speed control with tacho

Qt %
L1
12 -
3 L
PE—p—9— 1+ | & »
s (I || e h
| L1 |
F1..F3 | s |—$’ K1 I
g o 21 |
ERERE | | |
S2 K2 K3 K2
V4 @ | |_\ \ I
[ [ [ : Kt :
INEN
K1 - | I
: k2 |:E|K2.1 El] K1 :
Lk . td I:I]
L2 _J
P I 5
X X2 X3 X4
0 _[KI[Bl _[Al € [34[5[718[9]20212429 3340 W?@I 9I_FIE
[ 12222222 Dh
= ¢~ Ko BY¢
&
M1 ctr.
- enrable Ksl:@
- - Tact=0 49008tr024
FIG 5-1 Flow chart section: Speed control with tacho
F’1..F’3 | Cable protection fuse L11 ”"Emergency stop” cable
F1..F3 | Semiconductor fuse LK Mains choke
F4 Armature fuse M1 Motor
K1 Mains contactor nset Setpoint potentiometer
K2 QSP relay Cw CW rotation
K2.1 Delay timer Ctrl. enable |Controller enable
K3 Motor standstill Q1 Main switch
ccw CCW rotation QsP Quick stop function
L10 Direct cable from the control cable "ON” Z1 RFl filter
With a tacho voltage to ground: bridge terminals X1/4 and X1/5 and configure the
switch S4 on the control module for the operation with a tacho signal to ground
(chpt. 4.3.4.1).
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ON
The following table describes briefly how to commission a DC shunt motor with an
attached tacho according to the example in FIG 5-1(see chapter 15).
Section Activity see also
Switch-on sequence | 1.X2/28 (Ctrl. enable) must be opened (LOW) ~ wainson contrale
2.Connect the mains — enable
Approx. 0.5sec after mains connection the P
controller is ready for operation. » ] At
The time t4 depends on the initial response /
of the field current . \
e —
Typical values:  t = 300ms ...600ms o e
to =t + 20ms i ] ;
FIG: Signal flow after mains connection arent | 1 T/w_
(see fig. on the right) - - 4900811025
Input of the 3.Input of the motor nameplate data Chapter 5.2
motor data -C083  Rated field current
- C084 Armature circuit time constant
- 0088 Rated motor current
- G090 Rated motor voltage
adaptation of tacho | 4.Set S4 before adapting the tacho voltage Chapter 7.1.2.2
constants -0025  -2- Select adjustment of terminals 3, 4
- 0029  Adjustment of actual speed
Set the current limit | 5. Max. motor current
-0022  +lgmax
-0023  -lamax
Adjustment of max. |6.Select the reference value for 100% setpoint
speed - CO11 max. speed
Select direction of | 7.CW rotation:  HIGH signal at X2/21 (+13...+30 V) Chapter 5.4
rotation CCW rotation: HIGH signal at X2/22 (+13...+30 V)
Setpoint selection | 8.Apply a voltage higher than 0V (max. 10V)
- do not achivate JOG setpoint (LOW signal at X2/E4 and X2/E5)
Check whether LED |9.If RDY is off and C067 is blinking, remove TRIP first. Chapter 8.1 ff.
"RDY ison
Controller enable | 10. Assign HIGH-signal to X2/28 (+13...+30 V) and do not press STP Chapter 5.3
The motor will now run with the selected setpoint and in the selected direction of rotation. If
necessary, adapt the controller to your application.
Additional settings | 11. Further setting required for LECOM operation
Stop!
o Do not change the switch-off sequence
The controller must only be disconnected from the mains when it is inhibited or the
motor is in standstill (for mains switch-off logic see chapter 15.9.2).
Lenze 48XX/49XXSHB0399 5-3
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Commissioning

Input of the motor data

Note

For internal calculations with field-weakening control, the exact input of the
following data is required. See indications on the nameplate of the connected
motor.

48XX/49XXSHB0399

Co22,

Co81
co87
C083
C084
Cc088
C090

C023 Adapt maximum motor current Iy ax

Rated motor power for the power display

Rated motor speed for the power display

Rated field current for the field controller

L/R armature time constant for uncompensated motors
Rated motor current for ”I2@ monitoring” (armature circuit)

Rated motor voltage for armature voltage limitation

Under C084 the controller can be adjusted to different armature time constants
T = L/R. The values can be set between 0 ms and 30 ms.

Common armature time constants: (see motor catalog, section )
- compensated machines 0 ms to 10 ms
- uncompensated machines 15 ms to 30 ms.

Lenze
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5.3 Controller enable

For controller enable, the following conditions must be fulfilled:

e Controller enable via terminal:
- Independently of the operating mode, apply a voltage of V= +13...4+30 V
to X2/28. (Reference potential: X2/39).
e Controller enable via LECOM interface
- For the operating modes C001 = -3-, -5-, -6- and -7- (LECOM control),
the controller must be additionally enabled via the LECOM interface.
e Stop function
- The controller can be inhibited by pressing the STP key. The stop function
can only be reset via the enable command SH + STP or mains switching.
o TRIP reset

- If a monitoring system sets TRIP the controller will be inhibited
immediately. The internal controller inhibit will be reset when resetting the
fault (C067).

Since the controller inhibit can be caused by many different reasons, the origin of
the controller inhibit is displayed under C183.

1

Ctrl. enable O—I

/i |

—==50 msgi

4900Str026

FIG 5-2 Signal flow when enabling the controller
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5.4 Selection of direction of rotation and quick stop

Direction of rotation

The polarity of the output voltage V,and thus the direction of rotation of the motor
depends on the signs of the setpoint, the control of the digital inputs X2/21 and
X2/22, and the polarity of the field voltage.

Quick stop (QSP)

Independently of the setpoint selection and because of the quick stop function, the
controller can be stopped within a time selectable under C105.
e The quick stop function is active:

- when the mains is switched on, if X2/21= HIGH and X2/22 = HIGH

- during operation with X2/21 = LOW and X2/22 = LOW

The speed is reduced to zero within the deceleration time set under C105.

o Quick stop

- sets the additional setpoint integrator to 0.

- decelerates the drive to 0 according to the deceleration ramp set under
C105.

- is detected internally if no signal has been applied to X2/21, X2/22 for
more than approx. 6 ms.

e The drive starts running again

- if a HIGH signal is applied to one of the inputs (also for keypad or interface
operation).

1
o CW [ ]
cCowW] | ]
QSP [] M
@ @ 4900Str027

FIG 5-3 Selection of direction of rotation

o = O =

@ CW/CCW not overlapping
® CW/CCW overlapping

When the threshold nyt = 0 (C019) is reached, the integral action component of
the speed controller will be switched off (only if CO05 =-10-, -11-, -40-, -41-). With
all other configurations, the I-component of the n-controller will only be switched
off, if the angle controller is not active (C254 = 0). The drive cannot generate a
torque when stopped by a brake.
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With the configurations C005 = -X2- or -X3- and activated angle controller

(C254 > 0), the drive will be decelerated to speed = 0 and angle-controlled
(drift-free). The drive can thus generate its maximum torque (independently of the

current limit C022, C023).

Code Name Possible settings
Lenze Selection Info
C105 Decele- 0.00s 0s {0.01s4 1s Time referred to the speed change
ration time 1s {0.1s} 10s 0...Nmax
for quick 10s {1s} 100's
stop 100 {10s) 9905
e Configuration possibilities for the selection of the direction of rotation and
quick stop
Operating Setpoint to X2/21 X2/22 cos C042 Direction of
mode X1/8 rotation
(View
towards
motor shaft)
Terminal positive HIGH LOW -0- -0- cw
cantrol
' negative LOW HIGH - 0
C041 and positive Low HIGH -1- -0- cow
€042 display negative HIGH LOW -0- -0-
the status of pos. / neg. HIGH HIGH -0-/-1- -0- unchanged
terminals i
¥2/21 and pos. / neg. Low Low -0-/-1- -1- Quick stop
X2/22 active
Keypad / positive HIGH/LOW LOW/HIGH -0- -0- cw
LECOM
041 and negative HIGH/LOW LOW/HIGH -1- -0-
C042
determine the positive HIGH/LOW LOW/HIGH -1- -0- cew
direction of
rotation or
quick stop, in negative HIGH/LOW LOW/HIGH -0- -0-
addition LOW
signal X2/21 pos. / neg. LOW LOW -0-/-1- -1- Quick stop
activates quick
stop.
Lenze 48XX/49XXSHB0399
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5.5 Changing the internal control structure

The internal control structure is adapted to the control task (e. g. speed control,
torque control, angle control, [)vid code CO05 (see chapter 7.9). The controller
must however be inhibited first.

Stop!
@ It is possible that the terminal assignments change when the internal control
structure is changed.

5.6 Changing the terminal assignment

Note!

A function, which is already assigned to an input, can only be assigned to another
terminal if the input used before is assigned with a new function.

If you reassign an input, the function assigned before will be overwritten.

Freely assignable digital inputs

Except for the functions "Enable JOG setpoints”, "Enable additional acceleration
and deceleration times”, "Enable fix setpoints” and "Select parameter set”, each
function can only be assigned to one input.

It is possible to determine a priority for each input:
The function can either be switched via a terminal, or depending on the selected
operating mode.

Changing the assignment

1. Select the input to be assigned under C112.

2. Select the function for the input under C113.

3. Determine the polarity under C114 (HIGH-active or LOW-active).
4. Determine the priority under C115.

Repeat steps 1. to 4. to assign all inputs.

5 freely assignable inputs are available at the terminals.
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Freely assignable digital outputs
The controller provides 12 freely assignable digital outputs and a relay output.

The free digital outputs 1 to 5 are assigned to terminals X3/A1 to X3/A4 and X4/A5.
The relay output is assigned to terminals X3/K11 and X3/K14. The polarity can be
determined (HIGH-active, LOW-active) and the output can be delayed.

The free digital outputs 6 to 12 can only be evaluated via the LECOM interface.
They are always HIGH-active.

Changing the assignment

1. Select the output to be assigned under C116.

2. Select the function for the output under C117.

Only for outputs A1 to A5 and relay output:

3. Determine the polarity under C118 (HIGH-active or LOW-active).
4. Determine the signal delay under C128.

Repeat steps 1. to 4. until all outputs are assigned.

Freely assignable "analog” inputs

The term “freely assignable analog inputs” comprises the analog (terminals) and
digital (X5, X7 and X9) setpoint and actual value inputs.

If you change the configuration under C005, the assignment of the free analog
inputs will be overwritten with the corresponding factory setting. If necessary,
adapt the function assignment to the wiring.

It is possible to determine the priority for terminals X1/1, X1/2, X1/3, X1/4, X1/6,
X1/8, X5, X7 and X9. Thanks to the priority function, the terminal can be switched
indendently of the the operating mode.

Changing the assignment

1. Select the input to be changed under C145.

2. Select the function for the input under C146.

Only for inputs X1/1, X1/2, X1/3, X1/4, X1/6, X1/8, X5, X7, X9:
3. Determine the priority under C147.

Repeat steps 1. to 3. until all inputs are assigned.
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Freely assignable analog monitor outputs

Via the monitor outputs X4/62, X4/63 und X8, internal signals can be output as
voltage signals, current signals or frequency signals (See chapter 4.3.4.1).

With C108 and C109 (C109 is not effective for the digital frequency output), the
outputs can be adapted, for instance, to a measuring unit or a slave drive.

Changing the assignment
1. Select the output to be assigned under C110.
2. Select the function for the output under C111.
3. Set the offset under C109 (not for the digital frequency output).
4. Determine the gain under C108.
Repeat steps 1. to 4. until all outputs are assigned.

Special feature of the freely assignable digital frequency output

With the selection of a configuration under C005, the output X8 already has a basic
assignment. The assignment can only be changed afterwards.

If the digital frequency output X8 is assigned to another signal than indicated in the
basic assignment of the configuration (C005),then the output frequency can only
be adapted via code C108.

With signal sources with a reference value of 100% (see C111, except: DF and
resolver inputs) a signal of 100% at the output X8 with a gain factor of
C108 = 1.00 corresponds to a frequency of 250 kHz.
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6 During operation

This chapter is part of the Lenze documentation structure.
It remains free for the 48XX/49XX DC speed controller.

Lenze 48XX/49XXSHB0399
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7 Configuration
71 Speed controlled operation
For standard applications, the drive can be immediately commissioned with the
default settings. To adapt the drive to special requirements, please observe the
notes in the following chapters.
711 Set-valueselection
CW [21] [22] CCW
- - C042
( Configuration €005 = -1x- )
|asp
| —
CO12Tjr
Noffset Nmax CO13 T if
€025/C026 Nset 011 asp | c134 ~
Nset C145/C146 T l C190 €105
X | A =" ] T AT
0V ... +10V C025/C027 — = :!:I: 0% = D;%!Fc/m""-'ﬁ'""
j CWI/CCW
JOG 1 C286 (287
JOG 2 RFG stop in % of n
JOG x Enable I_E_;I o max
Noffset RFG zero
Additional < ©025/C026 aspP
tpoint
serpom C145/C146 T
0
A0V .. +10V C025/C027 Pt “s_\_l
Noffset Wi
& C025/C026 €220, C221 N get Aaton-controller
Tacho Zget off in % ©f Nmax
. C145/C146 T €050
+180V €025/C027 €005 Configuration i )
Incremental 1 Nact ! Mset in %
encoder C25/C026 C027 - 028 L== cost |} n-controller of Mmax
B X o M
Resolver |£>— -
1] CO70 V pn
g co71 T
\°/ @ - Co072 KS:
/AB T C232
Armature voltage C025/C027 lact | - R- compensation
€025/C026 100%
Torque reduction C145/C146
+ N + o
gt
0V = no reduction €025/C027
10 V = max. reduction C047
Main sianal path
4900Str028
FIG 7-1 Signal-flow chart showing the set-value processing for speed control with addition setpoint
(C005 = -1X-) default setting
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7.1.1.1 Main set-value
The speed is determing via via the set-value 4t (CO46) and related to the adjustable
value npmax (CO11). The set-value can be selected as analog value using the input
X1/8, as dig. frequency using X5 or X9, as well as via keypad or LECOM interface.
Which input is activated depends on the operating mode set under C001 and the
signal priority set under C145/C147. The set-value channel is determined via the
configuration. A change to other signal sources is possible via the codes C145 /
C14e6.
7.1.1.2 Additional set-value
Also with keypad or interface operation, the additional analog set-value can be set
via the input X1/6 (or another signal source). The additional set-value (C049 /
set-value 2)is internally sent to aramp function generator before it is combined with
the main set-value in a "fixed” arithmetic block.The additional set-value can be
switched off via X2/E3 (C280).
With this function it is possible, forinstance, to deactivate a correction signal during
set-up (dancer position, etc.).
Code | Name Possible settings
Lenze |Selection Info
(220"  |Acceleration | 0.00s 0.00s {0.01 s} 1s
time Ti; of 1s {0.1 s} 10s
the 105 {1s) 100's
anditiona| 100's 10s 9905
set-value
C221* | Deceleration | 0.00s 0.00s {0.01 s} 1s
time Tis of 1s {0.1 s} 10s
the 10s {1s) 100's
anditiona| 100's 10s 9905
set-value
7.1.1.3 JOG set-values
If you need certain fixed settings as main set-values, it is possible to retrieve
set-values, which can be parameterised, from the memory using the JOG inputs.
JOG set-values replace the main set-value. Enter JOG set-values as relative values
in % of N ax.
Parameter setting for JOG set-values
JOG set-values are set in two steps:
e Select a JOG set-value under C038.
e Enter the value selected for the JOG set-value under C039.
Repeat these two steps if you need several JOG set-values. Up to max. 15 JOG
set-values can be programmed.
7-2 48XX/49XXSHB0399 Lenze
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Code |Name Possible settings
Lenze Selection Info
€038 Input 1 -1- Selection JOG1 Select JOG setpoint to be set under C039.
preselection: -2- Selection JOG2
JOG
set-value -15-  Selection JOG15
C039  |JOG speed -100 % gy~ 0.1 %} +100.0 % Nyax Enable JOG set-values via the digital
for C038 100.0% JOG1 inputs or via C045.
75.0% JOG2
50.0% JOG3
25.0% JOG4
0.0% JOG5
0.0 % JOG15
Assignment of the digital inputs
The number of inputs to be assigned with the function ”enable JOG set-value”,
depends on the number of JOG set-values required.
Number of JOG set-values required \ Number of inputs required
1 \ at least 1
2.3 \ at least 2
4.7 \ at least 3
8..15 \ 4
This function can be assigned to up to four inputs.
For input assignment, observe the notes in chapter 5.6.
JOG set-value enabling with terminal control
The assigned digital inputs must be controlled according to the table below to
enable JOG set-values.
2. input 3. input 4. input
JOG 1 1 0 0 0
JOG 2 0 1 0 0
JOG 3 1 1 0 0
JOG 4 0 0 1 0
JOG 5 1 0 1 0
JOG 6 0 1 1 0
JOG 7 1 1 1 0
JOG 8 0 0 0 1
JOG 9 1 0 0 1
JOG 10 0 1 0 1
JOG 11 1 1 0 1
JOG 12 0 0 1 1
JOG 13 1 0 1 1
JOG 14 0 1 1 1
JOG 15 1 1 1 1
The input with the lowest figure is the first input, the input with the next higher figure
is the second input, and so on (e. g. E4 = 1. input, E5 = 2. input).
CO045 indicates the active set-value.
Lenze 48XX/49XXSHB0399 7.3
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JOG set-value enabling with control via keypad or LECOM interface
Active the JOG set-values under C045.

Code |Name Possible settings

Lenze |Selection Info

C045C1J0Genable. 0 | -0- Main set-value (C046) active With terminal control only display

-1- Set-value JOG1 active

-15-  Set-value JOG15 active

7114

7115

Master current

If the analog set-value is to be entered via X1/8 as master current, the current
setting range can be selected under C034:

e For-20mA...+20mA: C034 = -0-
e For4..20mA: C034 = -1- (only unipolar)

If range 4...20mA is selected and the current is less than 2mA, the fault ”Sd5” is
indicated.

Spannungsleitwert auf Stromleitwert (Strombirde 250 [)mit dem Schalter S3/1
auf der Steuerbaugruppe 4902MP umschalten:

e Master voltage/potentiometer: S3/1 = OFF
(Default setting)
e Master current: S3/1 =ON

(see chapter 4.3.4)

External torque reduction

With a potentiometer, it is possible, for instance, to apply a voltage externally to
terminal 2. This voltage has a direct influence on the I 5« values set under C022
and C023.

Note!
A voltage of OV at terminal X1/2 corresponds to |, if C005 = -1X-, -5X-, -6X- or
-72-.

The corresponding speed set-value is to be applied via terminal X1/8.

Alternatively to the set-value potentiometer, the current limitation can also be under
linear influence from an external control voltage.

7-4 48XX/49XXSHB0399 Lenze
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YAN
S3/2
+10 V Ref.
I
10 KW (in.)
i e ax

t

Vls<e¥ =+10..0V

4900Str029

FIG 7-2

Connection diagram for external torque reduction via potentiometer or master voltage

Note!

The terminal input is inverted and assigned with 100 % |ax t0 reduce the wiring
for standard applications without external torque limitation.

For torque limit inputs (e. g. via master frequency), the function C047 = 100% -
lterminal (1,2)l can be changed to function C047 = Ilterminal (X5)I.

Code |Name Possible settings
Lenze ]Selection Info
C282* Function 0 -0 Function C047 = 100% - [input source|
for C047 -1- Function C047 = |input source|
Lenze 48XX/49XXSHB0399
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7.1.1.6

Acceleration and deceleration times T;, ,Tj

Each acceleration or deceleration time refers to a speed change from 0 to N yax
(CO11). The times Tj.and Tj; to be set can be calculated as follows:

n2

nq

Nact *
[rpm]

Mmax T - ~

_ Nmax
T hir
N2 -N4q

Ir

Nmax
nNa-n4

Tif = ti

0 = N

Y

_— —

4900Str030

48XX/49XXSHB0399

FIG7-3 Calculation of acceleration and deceleration time

Here tj and tj correspond to the times desired for the change from n4 to n, and
vice versa.
The times T, and Tj; calculated are setting values for the controller.

® Acceleration and deceleration time C012 and C013

The ramp function generator of the main set-value (nget or JOG set-value)is set via
the times T, and T;s under C012 and C013.

e Additonal acceleration and deceleration times

Alternaltively to the acceleration and deceleration times under C012 and C013,
additional T;, and Tj times can be retrieved from the memory, for instance, to
change the drive acceleration from a certain speed on.

Programming of additional acceleration and deceleration times

Set the additional T;times in two steps. The selection under C100 is valid for a pair
of acceleration and deceleration times:

o Select additional acceleration/deceleration times under C100.

e Enter the required acceleration time under C101, and the deceleration time
under C103.

For several additional T times repeat these two steps as often as required.

A maximum of 15 additional acceleration and deceleration times can be
programmed.

Lenze
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Code |Name Possible settings
Lenze |Selection Info
C100* nput: -1- Acceleration time Tiry /deceleration time Ti¢y | Extends T, (C012) and Tjs (CO13) by max.
Additional -2- Acceleration time T /deceleration time Ty, 15 value pairs. Can be changed under
acceleration/ C130:
deceleration -15- Acceleration time T;.15/deceleration time Ti5 1.Select additional times under C100.
times for 2.56t G101 (Ty) or G103 (Ty).
set-value
C101*  Acceleration | 0.00s 0s {0.01 s} 1s Time refers to speed change 0...Npax
time for 1s {0.1s} 10s
10s {1s} 100s
100's {10s} 990s
C103*  Deceleration | 0.00s 0s {0.01 s} 1s Time refers to speed change 0...Npax
time for 1s {0.1s} 10s
10s {1s} 100s
100's {10s} 990's
Assignment of the digital inputs
The of inputs to be assigned with the function "enable additional acceleration and
deceleration times”, depends on the number of additional T times.
Number of additional acceleration and deceleration times Number of inputs required
required
1 at least 1
2..3 at least 2
4.7 at least 3
8..15 4
This function can be assigned to up to four inputs.
For input assignment, observe the notes in chapter 5.6
Lenze 48XX/49XXSHB0399
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Enable of additional acceleration and deceleration times

With terminal control, the inputs must be assigned according to the table below
to enable the additional acceleration and deceleration times. T; times can only be
activated in pairs.

input \ 2. input 3. input \ 4. input
Tirt, Tit 1 0 0 0
Tiro, Tio 0 1 0 0
Tim, Tits 1 1 0 0
Tira, Tita 0 0 1 0
Tiz, Tiez 1 1 1 0
Tino:Tirto 0 1 0 1
Tirt1, i1 1 1 0 1
Tin2:Tift2 0 0 1 1
Tina: i3 1 0 1 1
Tin4,Tif14 0 1 1 1
Tins:Tifts 1 1 1 1

The input with the lowest figure is the first input, the input with the next higher figure

is the second input, and so on (e. g. E4 = 1. input, E5 = 2. input).
C130 displays the momentarily active T; times.

With control via keypad or LECOM interfaces, C130 is used for the activation of
the T, times in pairs.

Code |Name Possible settings
Lenze |Selection ] Info
(130* [Enable of 0 -0- T (CO12)/ Ty (CO13) active If the T, times are enabled via terminal,
additional -1- T / Tisq active G130 is for display only.
Ti times .

-15- Tins/ Tipys active

7-8 48XX/49XXSHB0399
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7.1.1.7 Limitation of the speed set-value
Main and additional set-values are lined via the arithmetic block 1 and then limited
via a limitation element with adjustable limits (C286, C287). This function can be
used if certain negative or positive values must not be exceeded during operation.
cw 2122 cow C042
| QSP
( configuration €005 = -10- ... -53- | e
CO127T i
Mrax CO13T jf C182
nseég) " T Co11 asP | c134 [N
C145/C146 , i l 190 105 —
+ |- — I
Q;T—’l_i“% M e I e (Sl s e B/
C041 o f f
| \
e j cw/ccw RFFDE C286 €267 |
jggf Enable o G stop in % of N max
RFG zero
Nget 2 asp C050 O>——+#
~100 9 €049 N set at n-controller
clasicrae  100% I i iN%0TN
0 -% ) '
- LIRSS SP\I_ n-controller
0220, C221
FDE
Zset off 4900Str031
FIG7-4 Signal-flow chart for speed set-value selection with limitation element
Code |Name Possible settings
Lenze |Selection Info
C286* [ Upper limit | 180% | -100.0 % {0.1 %} +100.0 % Upper limit of the speed setpoint for C050
of the -180 % {1 %} +180 % (286 must be higher than C287!
speed
setpoint
C287*[Lower limit -180% | -100.0 % {0.1 %} +100.0 % Upper limit of the speed setpoint for C050
of the -180 % {1 %} +180 % (287 must be smaller than C286!
speed
set-value
Lenze 48XX/49XXSHB0399 7.9
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7.1.2 Actual value feedback

7.1.2.1 Armature voltage feedback

In speed control with armature voltage feedback, the actual speed signal is
generated ba an internal armature voltage detection. Select C005 = -10- or -40-.
The value under C232 (adjustable 0 ... 30% of C090) compensated for the speed
error generated by the |- R component of the armature voltage.

Select the ”IIR-compensation” such that the smallest speed occurs between
motor loading and unloading.

@ Stop!
e Field-weakening operation is not possible with this configuration.

e The monitoring ”Armature circuit interrupted” (ACI) must be solved externally
for this configuration, because an interruption cannot be reliably detected.

7-10  48XX/49XXSHB0399 Lenze
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DC voltage tacho feedback

The actual speed value is fed back via X1/3 and X1/4. The tacho signal is
conditioned with a differential amplifier.

Stop!

Observe for tacho voltage adjustment, that also in field-weakening operation the
max. limit for the tacho input of 180 V must not be exceeded.

Possible configurations under C005:

-11- Speed control with tacho feedback
(Default setting)

-41- Torque control with speed limitation

For speed control with tacho feedback the analog actual value encoder must be
adjusted.

Adjustment of the tacho signal:

The analog inputs can be adjusted in respect of an offset or a gain fault. It is thus
possible to correct faults occuring in the controller or during transmission. The
value is adjusted to N,y (CO11).

hget adjustment (main set-value)

1. Inhibit controller via terminal X2/28.

2. Select max. set-value via X1/8.

3. Set C025 ("encoder selection”) to -4-.
4

. Assign 100 % to the max. set-value under C029 ("automatic
adjustment”) (with A or ¥).
(Adjustment of level tolerances in the set-value channel).

5. Acknowledge the adjustment with SH + PRG.
6. Set the speed set-value to approx. 50%.
N,ct adjustment

Stop!

The addition of the mains set-value and the additional set-value is limited to 180%
of nhad I.€. an addition of the additional set-value results in a motor speed of 1.8
D]max -

Observe max. motor speed and rated motor voltage!

48XX/49XXSHB0399 7-11
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Note!

If the field terminals (I, K) or the polarity of the actual value encoder is reversed
(resolver, tacho), a TRIP message is sent (see chapter 8.1). After checking and
correcting the wiring, the drive can be commissioned again. If the speed becomes
stable and the drive is operating with tacho feedback, the speed required can be
adjusted.

1. Adapt the rated tacho voltage on board 4902MP by using the DIP
switch (see chapter 4.3.4).

Set C025 ("encoder selection”) to -2-.

Select C029 ("automatic adjustment”).

Enable controller (X2/28).

Machine accelerates to speed xxx.

Measure speed with hand tacho.

Enter measured speed under C029 using the keypad.
Accept with SH+PRG.

The entered value will be accepted and the machine accelerated to the
correct speed with the time T; of the ramp function generator.

© ©® N O O R~ Db

Adjustment of additional set-value

Zset is an additional speed set-value to link a correction signal with the main
set-value in the arithmetic block (e.g. dancer position control, correction signal of
a synchronised system, correction signal via terminal during the assignment of the
main set-value via a serial interface, etc.). Adjustment is carried out when selecting
C025 = -3- and subsequent evaluation under C027 or C029.

7-12  48XX/49XXSHBO399 Lenze
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Resolver feedback

With the following configurations of C0O05, a resolver can be used as speed or
phase feedback system. It is connected to X7. Resolver adjustment is not required
since the resolution is determined by the evaluation system. Possible configuration
of C0O05 are:

-12- Speed control

-42- Torque control with speed limitation

-52- Master with phase control

-62- Digital frequency bar (set-value bar) with phase control
-72- Digital frequency cascade with phase control

Incremental encoder feedback

With the following configurations of C005, an incremental encoder can be used
as speed or phase feedback system. It is connected to X5 or X9. An encoder
constant for pulse numbers to the power of two can be directly adjusted under
C025 / C026. Encoder bar number, which cannot be represented as a power of
two, can be adapted using the evaluation factors C027 and C028. Possible
configuration of C005 are:

-13- Speed control with actual-value feedback via X9
-43- Torque control with speed limitation
(Act. value feedback via X9)
-53- Master with phase control (act. value feedback via X5)
-63- Dig. frequency bar (set-value bar) with phase control
(Act. value feedback via X5)
Resolutions: 1. encoder 8192 incr./rev. = 0.45rpm
2. encoder 4096 incr./rev. =0.91 rpm
3. encoder 2048 incr./rev. =1.82 rpm
4. encoder 1024 incr./rev. = 3.64 rpm
5. encoder 512 incr./rev. =7.28 rpm
6. encoder 256 incr./rev. = 14.56 rpm

48XX/49XXSHB0399 7-13
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71.3 Adaptation and adjustment fo the control circuit parameters

7.1.3.1 Adaptation of the armature time constant

If the armature time constant set under C084 (Tgg)is not the same as the effective
time constant of the motor (Tamature) (S€€ Chapter 5.2), the following occurs:

Co84 Effect Remedy

Tsr> Tarmature Overcurrents in the armature Reduction of C084:
possible, the semi-conductor e Jump signal to the current controller (g.g. enable the
fuses may trip. controller when a set-value is applied and the field

current is C083 = 0A (mator not running))
o Observe the signal flow at the monitor output term. 61
by means of an oscilloscope.
o Reduce C084 so that the current can be controlled as
fast as possible without overshooting.
Tsr< Tarmature Armature current controls too Increase of C084 under the same criteria as described
slowly. Drive provides only litle  above.
dynamic response.

7.1.3.2 npyaxsetting

C011 maximum speed

The set-value setting range is determined through nyax. Enter npay in rpm under
C011. npaxcanbe between 250 rpm...5000 rpm. Default setting is 3000 rpm. Ny ax
is the reference value for the setting of the deceleration and acceleration times T;,
and Tj.

Stop!
If the additional set-value is added to the main set-value , the speed set-value C050
can reach up to 180% of Ny ax.

7-14  48XX/49XXSHB0399 Lenze
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7.1.3.3 Field controller adjustment

Stop!

@ With field weakening operation, the motor speed can be so high that the motor will
be damaged. Do not exceed the maximum speed of the motor (see
manufacturer’s information).

48XX/49XX controllers include two control concepts for override field control.

e The "Vg, limitation” provides a very easy adjustment facility and is sufficient
for most applications.

e The control concept "with separate V,, controller” offers a higher dynamic
response and accuracy. The adjustment of this system is however more
complicated.

The control method is selected under code C230.

Code |Name Possible settings
Lenze ISeIecﬁon Info
[C230%  Control 0 | -0- Limitation of the armature voltage Field weakening must be permitted under
rﬂode for -1- Control of the armature voltage C231.
the
override
field control
Note!

If field weakening operation is not required, enter the rated field current (C083).
To avoid impermissibly high armature voltage at active loads, the field current is
reduced to its minium value (C231) by inhibiting the controller until nyet=0 is
reached.

Lenze 48XX/49XXSHB0399
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Rating to detect I¢,in

With the parameter Igmin (C231), the speed setting range is limited so that operation
at impermissible speed is avoided.

The following diagram is based on the standard excitation characteristic. The value
really required for Irmin (C231) is however dependent on the excitation
characteristic of the machine used. The following indications can therefore only
serve the orientation.

Nr
N max

1,0

0,5

12%19%  32% 39% 47% 57% 71% 100% =

4900Str032

FIG7-5 Detection of the min. field current in relation to the speed ratio

Example: Nrated = 1500 rpm, Ny = 3000 rpm, i.€. Nigteq / Nmax = 0.5
The value to be set under C231 is to be calculated.

Result: For this speed ratio, the diagram indicates approx.
32% for C231.

If necessary, adapt the gain and the integral action time of the field controller under
C077, C078 to different field time constants of the motors. Set C077 and C078
that the field current does not oscillate in field weakening operation.

e Vy limitation

The integrated field controller enables the speed adjustment by field current
weakening. The field current operation is automatically derived from the control
level of the armature current controller. With the armature voltage limitation, the
max. motor voltage is limited to static Vanax = 1.05° Vaaes (C090) (short-term
overswinging of the armature voltage possible).

7-16  48XX/49XXSHB0399 Lenze
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Adjustment of the field weakening operation:

1. Enter Igmin under C231 (10...100% ref. t0 Irateq)-

2. Selection of 100% nget at X1/8.

3. Increase npyax under CO11 until reaching the required speed.

Thereis a PT1 element with an adjustable time constant between armature current
controller and field current controller. With this PT1 element the two circuits can
be decoupled.

Thetime constant is set to 140 ms as standard. For standard applications the time
must not be adjusted.

If the field control circuit is unstable in field weakening operation, increase or
decrease the time constant of the PT1 element.

! set'

|-controller Ignition pulse
+ alpha = 6
| l | : R = = £ L1+...L3-

act' || inn

Current detection c084 L/R

[ co79 | €090

IF-controller Ignition pulse

e e | s g 7

cor7v
c188 Cco78 T Zt’;g
IFact
FIG 7-6 Signal flow chart (section) for the field control circuit with Vidown limitation
Code |Name Possible settings
Lenze |Selection Info
Cc079* |PT1 140 | 30ms {10 ms} 9000 ms The higher the time constant, the higher
element ms the decoupling degree between aramture
Time and field control circuits.
constant
for field
controller
attenuation

In general, the time constant is to be increased if the field current oscillates. As a
result, the dynamic response of the system is reduced.

Lenze 48XX/49XXSHB0399
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e V, control

The field weakening operation is derived from the control level of the Vyown
controller. With this control, the maximum motor voltage is limited to static
Vamax = 1.05 Varateq (C090). The dynamic response is adjusted via the
parameters for the Vg, controller and the field controller.

Adjustment of the field weakening operation:

1. Enter Igmin under C231 (10...100% ref. to lrrateq)-

Selection of 100% nget at X1/8.

Increase ny,ax under CO11 until reaching the required speed.
Adjustment of the proportional gain of the Vg, controller (C233)

ok~ @D

Adjustment of the integral action time of the V,, controller (C234)

C090

V
Ar €233 C234

Cco52 +
o,
V pact - K C231

Vab -controller I set
T IF-ctrl. Ignition pulse
P =
= —1 o
COT7V p) Fo
c188 CO78 T NFC
|
Fact 490051034
FIG7-7 Signal-flow chart (section) for the field control circuit with Vyy, control

7.1.3.4 Adjustment of speed controller parameters

C070 Vp, speed controller

Adapt the drive to different inertias under C070:
1. Increase C070 until the drive becomes instable.
2. Reduce C070 by approx 5 % until the drive becomes stable again.

C071 T,, speed controller

The integral action time of the speed controller is set to the lower level current
controller. It is not necessary to optimise it for easy speed controls.

Note!

With Tp, = 9999ms, the speed controller operates as proportional controller. For
operation with higher-level control circuits with integral action component, the
speed controller should be parameterised as P controller.
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C072 Ky, speed controller

For an improved starting behaviour of high-level controls, it is possible to set a
differential component in the speed controller. The factor indicated refers to the
proportional gain set under C070.

Offset and gain adjustment

With these functions, the connected analog encoders can be adapted.
In default setting, the offset voltages of the analog channels are adjusted.
The offset voltages are not overwritten when loading the default setting.

Carry out the offset adjustment before adjusting the gain.

Offset adjustment

1. Apply signal 0 V to the input to be adjusted.

2. Select the corresponding analog input under C025.

3. Set the offset correction under C026 (internal display = 0).

Input Display code Meaning (default setting)
XN, 2 C047 Torque limitation

X1/3, 4 €051 Actual value at C005 = -11-, -41-
X1/6 C049 Additional setpoint

X1/8 C046 Net

Gain adjustment

1. Apply the set-value, to which the internal display is to be adjusted, to the
input to be adjusted.

2. Select the corresponding analog input under C025.

3. Select the signal gain under C027 or C029 such that the internal display
matches the set-value selection.

Note!
For adjustment of the actual-value input see chapter 7.1.2

Lenze
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Code |Name

Possible settings

Lenze

Selection Info

€025 C_JInput
selection:
Input
adjustment

(026 C_1Encoder
constant
for C025

0027 Gain factor

for G025

2

omv

ov

1.000

1.000

1.010

0.1000

1.000

-1- Terminals X1/1, X1/2

-2- Terminals X1/3, X1/4

-3- Terminal X1/6

-4- Terminal X1/8

-5- Armature voltage feedback

Digital frequency input X5

Digital frequency input X9

Resolver X7

Encoder output X8

€007 = -5-, -6-, -9-, -20-:

Offset correction of the analog inputs

-9999 mV {1 mv} +9999 mV
0025 = -5-:

Offset correction of the armature voltage feedback
-100V {1 +100V

€025 = -10-, -11-:

Encoder constant of the digital frequency inputs
-0- 8192 increments / revolution

-1- 4096 increments / revolution

-2- 2048 increments / revolution

-3- 1024 increments / revolution

-4- 512 increments / revolution

-5- 256 increments / revolution

0025 = -13-:

Encoder constant of the encoder output with resolver
feedback

-1- 256 increments / revolution

-2- 512 increments / revolution

-3- 1024 increments / revolution

-4- 2048 increments / revolution

€007 = -5-, -6-, -9-, -20-:
Gain factor of the analog inputs
-2.500 {0.001}
With C005 = -11-, -41-:
Gain factor of the tacho input X1/3, X1/4
0.010 {0.001} +9.999
0025 = -5-:

Gain factor fo the armature voltage feedback
0.100 {0.001} +9.999
€025 = -10-, -11-:

Gain factor of the digital frequency input
-3.2767{0.0001}+3.2767

€025 = -12-:

Gain factor of the resolvers
-32.767{0.001} +32.767

Select the input which is to be adjusted
with C026, C027, G028 or C029 under
C025.

The encoder constants are not overwritten
when loading the factory setting.

+2.500

If an analog signal source (G145/C146) is
assigned, the parameter will be displayed
only.

(028 Divisor for

€025

0.1000

€025 = -10-, -11-:
Divisor for the digital frequency inputs
0.0001 {0.0001}  3.2767

48XX/49XXSHB0399
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Code |Name Possible settings
Lenze |Selection Info
€029 JAutomatic | 100% This applies to all configurations:
adjustment If an automatic adjustment is not possible,
for C025 the previous value will be maintained.
--0k-- will not be displayed.
€007 = -5-, -6-, -9-, -20-: 1. Inhibit controller.
Automatic adjustment for analog inputs 2.Set setpoint at the terminal selected.
-100 % {0.1%  100.0% 3.Enter the required values.
4.C027 displays the calculated gain
factor.
€025 = -2- and tacho at X1/3, X1/4 or Adjustment during operation:
€025 = -5- and actual value from armature voltage | 1. Display of actual speed.
feedchk: 2.Measure real speed with hand tacho.
Nacradjustment 3.Enter real speed.
0 rpm {irom}  5000rpm 4.Drive accelerates to this speed.
5.0027 displays the calculated gain
factor.
€025 = -10-, -11-: Automatic adjustment only possible, if X5
Adjustment of the digital frequency inputs X5, X9 or X9 are not selected as acutal speed
-100.0 % {0.1%  100.0% '”P“_tSZ
1. Display of actual output value.
2.Enter required output value.
3.0027 displays the calculated gain
factor.
0025 = -12-; Automatic adjustment is only possible, if
Adjustment of the resolver the resolver is not used as speed
-100.0 % {0.1%  100.0% feedback system:
1. Display of actual output value.
2.Enter required output value.
3.0027 displays the calculated gain
factor.
Lenze 48XX/49XXSHB0399
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7.1.5 Freely assignable inputs and outputs

7.1.5.1 Freely assignable digital inputs (FDI)

Change of the function assignment

Proceed as follows to assign a new function to an input:
e Select the input to be assigned under code C112.

e® Select the function required under code C113.

@ Select under code C114 whether the function is to be activated with a HIGH
or a LOW signal.

e Determine under code C115 whether the function is always to be switched
via terminal or, depending on the operating mode, via the correspondingly
selected interface.

Code |Name Possible settings

Lenze |Selection Info
C112* [Input 1 -1- digital input X2/E1 The digital inputs E1..E5 are freely
selection: -2- digital input X2/E2 assignable with the functions under
Freely C113.Each function can only be assigned
assignable . Co to one input.
digital input 5 digial input X2/E5 Exceptions:
G113 = -20- : max. 2 dig. inputs
C113 = -1-, -2-, -40-: max. 4 dig. inputs

(binary coded selection of max. 1, 3, 7 or
15 additional T; times or set-values).
Assignment of functions:

1.Select input under C112.

2.Assign function under C113.
3.Determine polarity under C114.
4.Determine priority under G115.

[C113*] [Function -0- No function

for G112 -1~ Enable additional T; times

-2- Enable JOG set-value (X4/E4, E5)
-3- TRIP reset (X2/E2)

-4- TRIP set (X2/E1)

-6- Switch-off additional setpoint (X4/E3)
-7- Switch-off I-component of the n-controller
-9- Ramp function generator stop

-10-  Ramp function generator zero

-16-  Motor potentiometer deactivated
-17-  Motor potentiometer down

-18-  Motor potentiometer up

-20-  Select parameter set

-21-  Load parameter set

-30-  Deactivate process controller

-31-  Switch-off l-component of the process
controller

-32-  Set process controller evaluation to 0
-40-  Enable fixed set-value

[C1147] |Polarity for 0 |-0- Input HIGH active
c112 -1- Input LOW active

7-22 48XX/49XXSHB0399 Lenze
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Code |Name Possible settings
Lenze |Selection Info
[C115%] |Priority for -0- Deactivate terminal function, if terminal control
G112 is switched-off under C001. (X2/E4, E5)
-1- Terminal function remains active, if terminal
control is switched-off under CO01. (X2/E1, E2,
E3)
C136* FDI Bit Free digital input Only readable via LECOM.
Status 0 FDI1 (136 indicates the states of the digital
inputs as decimal or binary value. The
3 FDI 4 change of polarity under C114 is
4 FDI5 considered in G136.

Example for enable of additional T ; time for terminal E2
e C112 -2- Digital input X2/E2
e C113-1- Enable additional T;times

Terminal selection Signal selection

C112 Level C113
E1 C114 ——— No signal
E2 | AdditionalTi-times
E3 JOG setpoints

E5 ___________ - s B RFG zero

Priority

CO001
Operating mode

4900Str035

FIG 7-8 Parameter assignment for digital inputs

Except the functions”Enable JOG set-values”, ”Enable additional acceleration and
deceleration times”, "Enable fixed set-values” and ”Select parameter set”, each
function can only be assigned to one terminal. An already assigned function willbe
overwritting by re-assigning the input.

A function, which is already assigned to an input, can only be assigned to another
terminal, if the input used before is assigned with a new function.

LECOM code for FDI

The states of FDI (E1 ... E5) can be displayed in binar format in C136 or they can
be read out in HEX format via the LECOM interface.

FDI assignment in C136:

Bt15 ... Bit 4 Bit 3 Bit 2 Bit 1 Bit0
| not assigned | | D5 FDH4 FDI3 FDI2 FDIf

Lenze 48XX/49XXSHB0399 7-293
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7.1.5.2 Freely assignable digital outputs (FDO)

13 freely assignable digital outputs are available. 5 FDOs are in form of terminals
and can be alternatively supplied via the internal voltage supply or externally with
a 24V PLC signal source. 1 FDO is designed as digital relay output. The other
7FDOs can be evaluated viathe LECOM interface. Each FDO can be assigned with
signals according to C117. The FDO status can be indicated via LECOM
internface.

The following terminals are assigned to the FDOs:
e Terminals A1...A5 => FDA1...FDA5
e Relay output K11/K14 => FDO relay

Via LECOM interfaces, a FDO signals is always detected as active with a 1-signal.
The terminal signals can be inverted under code C118.

The output of the FDOs assigned to the terminals [A1...A5 and the relay [chn be
delayed. The delay time can be adjusted in 1 ms steps under C128.

Change of the function assignment

Proceed as follows to assign a new function to an output:
e Select the output to be assigned under C116.

e Select the function under C117.

® Select the terminal level under C118.

e If necessary, determine a signal delay under C128.

Function of the delay time

Input of the delay element

_ I Ll

Output of the delay element

0 2 4 6 8 10 20 . 30
tins —m

4900Str036

FIG7-9 Signal flow for a delay time of 2s (C128 = 2s)
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LECOM code for FDO

The states of the FDOs can be displayed in binary format in C151 or they can be
read out in HEX format via the LECOM interface.

Order of FDOs in C151

Configuration

Bit 15 Bit 0
0 0 | 0 |Relay FDO12 FDO11 FDO10 FDO9 |FDOS FDO7 FDO6 FDO5 FDO4 FDO3 FDO2 |FDO1
Signal selection Process FDO level
C116/C117 data channel C116/C118
LECOM1 / LECOM2
C151 Delay ! > M\_
No function oF———-—o1] Bit0 AO1
1 - Dela —
nact <= nx (C017) 11— 02| Bit1 . I 28:23
Controller enable 2 ——~——1 03] Bit2 o : 204
|t~ A P M
n-ctrl. output = Mmax 3 04 Bit3
1 - Dela ——
Ready for operation (RDY)) 4 ———~— 05| Bit4 Y _Ll>°_' ] A%
Pulse inhibit (IMP) 5 ——~——— 06| Bit5 Relay
Fault message TRIP 6 ———07] Bit6
Warning 7 ——~—1—08 Bit7
Message 8 ——~——]— 09| Bit8
RFG: input=output 9 ——~—1—110| Bit9
nact = nset 10 ——~——— 11| Bit10
nact = 0 11 ——~—— 12| Bit11
lact = 0 12 ——~—— 13| Bit12 Delay | I
nact & lact =0 13 ——~— nout Torminal
L~ npu ermina
C046 or. C049 > nx 14 selection signals
llarmature| > Ix 15— 1 Frpo
Ifield > Ix 16— —] c116
[nact| > nx 17 — —
Brake control 18 — Example:
L -
Comparator 1 19 Function nact & lact = 0 assigned to FDO 02 C116/C128
Comparator 2 20— C116=2,C117 =13
49008tr037
FIG 7-10 Overview of the freely assignable digital outputs (FDO)
48XX/49XXSHB0399
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Code |Name Possible settings
Lenze |Selection Info
C116* [nput 1 -1- FDO 1 The digital outputs FDO1..FDO12 and the
selection: -2- FDO 2 relay output X3/K11, X3/K14 are freelay
Freely assignable with the functions under C117.
Z_S,S_itgrllable 19-  FDO12 Multiple assignrgent is gossible.
igita i
Oj’tpm 13- Relay output X3/K11, X3/K14 E‘: tglrjrtTF]Jilrjl;SIsF)D(S /ki'.F&s‘L/SAasr.e assigned to
FDO6...FDO12 can only be accessed via
LECOM.
Assignment of functions:
1.Select output under C116.
2. Assign function under G117.
Only for FDO1...FDO5, relay output:
3. Determine polarity under C118.
4. Determine signal delay under C128.
[C117%]  Function -0- No function
for G116 -1- Naet [} CO17 (FDO1)
-2- Controller enabled (FDO10)
-3- n-controller output = Mgy (FDO2)
-4- Ready for operation (RDY) (FDO11)
-5- Pulse inhibit (IMP) (FDO12)
-6- TRIP (relay)
-7- Warning (FDO6)
-8- Message (FDO7)
-9- Ramp function generator Input = Output
(FDO3)
-10- Nao= Nget(FDOS)
-11- nye= 0 (FDO4)
-12-  Iy= 0 (FDO8)
-13-  Ia &nye= 0 (FDOY)
-14-  |C046] or |C049| > n (Threshold C243)
-15- |la| > I (Threshold C244)
-16- > I (Threshold C245)
-17- |nagt > Nk (Threshold C242)
-18-  Brake control
-19-  Comparator 1
-20-  Comparator 2
[C118]  Polarity for -0- Output is HIGH active (FDO2, 3, 5)
C116 -1-  Output is LOW active (FDO1, 4, relay)
(C128*  Delayfor 0.000s 0.000s {0.001 s} 240.000 s Signal delay times for FDO 1...5 and relay
C116 output.

7-26 48XX/49XXSHB0399 Lenze
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ot
Signal flow Function
Nact L1k
Thiesold Threshold adjustable under G017 from -5000rpm...+5000rpm.
l Hysteresis fixed 25rpm, default setting: C017 = -3000rpm
— o Purpose
N aci j_[i For monitoring the act. speed with torque control C005 = -40-...-43-
4s00ssir1s | @ Qutput level = LOW
n-controller output = My
) Window fixed 99.9% from n-controller output.
n-controller i fi 0 ; i i : ;
— Hysteresis fixed 1.9%. The signal is equivalent to | may. LED at the operating unit
output 1T o Purpose
dooosstts Monitoring of the speed control circuit for limitation (control error)
o Output level = HIGH
Wind RFG Inp = RFGoutp
oot Window adjustable under C241 from 0...100%
Hysteresis fixed 1% of Ny default setting: C241 = 1%
RFGput —p o Purpose
RFGoypu jﬂ]_ A3 Signal for detection of acceleration processes in the set-value channel
490058120 o Qutput level = HIGH
Threshol Mt = 0
0010, d Threshold adjustable under C019 from 0...5000rpm.
Hysteresis fixed 25rpm, default setting: C019 = 50rpm
o Purpose
N act jrlr'ﬂ: A4 Signal for reliable mains switch-off, standstill detection
4900SSI27 | o Quitput level = LOW
Window Mact = Neet
C240 Window adjustable under G240 from 0...100%.
Hysteresis fixed 25rpm, default setting: G240 = 1%
Nact—{_in % o Purpose
Nset —={ LI s00ssize | Oignal for detection of control deviation in the speed control circuit
o Output level = HIGH
— L—— Load torque
n t
max — —T L — Act. speed value
t —
A5 _| |_| |7 Nact™ Nset
I po—
49008Str122
(e[ T
Threshold Threshold adjustable from 100 to +5000rpm under C242.
C242 Hysteresis fixed 2% of Ny
Default setting: G242 = 1000rpm
il o Purpose
Mact™ | (I~ c116/CT 17490033"123 Monitoring of the actual speed for overspeed
o Output level = HIGH
[CD46 Cor [CD49[ T}
Threshold
rye Threshold adjustable from 0 to 100% under G243
Hysteresis fixed, default setting: C243 =1%
046 o Purpose
Co49—s] [ i”lﬂg C116/C117 Starting protection at digital frequency coupling and analog correction signal
ao00ssiriz4 | ¢ Qutput level = HIGH
Lenze 48XX/49XXSHB0399 7.97
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Signal flow Function
() T
Thesnold Threshold adjustable from 0 to 100% under 244
Hysteresis fixed, default setting: G244 =10%
e Purpose
N in_LJ.InE C116/C117 Adjustable armature current monitoring
4000sstri25 g Qutput level = HIGH
g O
Threshold Threshold adjustable from 0 to 100% under G245
C245 Hysteresis fixed
Default setting: C245 =10%
Billine e Purpose
P I creett sooossizs Adjustable field current monitoring
o Qutput level = HIGH
Info:
The hysteresis indicates range between the threshold or the window at which the
function is activated and the switch-off value at which is function is deactivated
again.
7-28  48XX/49XXSHB0399 Lenze
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7.1.5.3 Freely assignable “analog” inputs (FAI)

Analog signal (C145) Signal input (C146)

No input
— —T—  Main setpoint C046

— —T—  Torque limit C047

Terminal 8
Terminals 1, 2
Terminal 6 — —T—  Additional setpoint C049
Terminals 3, 4 Act. value speed controller C051
Dig. frequency Additional torque setpoint
Resolver Vp of the speed controller
Motor potentiometer Vp of the process controller
Process controller output Setpoint of the process controller
Output arithmetic block Limitation for process controller
Fixed setpoints Input 1 of arithmetic block
: I———— Input 2 of arithmetic block
————  A/Dcode 1
——— A/Dcode 2
I———  Field current setpoint

49008tr038

Lenze

FIG 7-11 FAl assignment with factory setting in configuration C005 = -11-

With each configuration changeover the corresponding analog signals are
assigned to the signal inputs [Catcording to the configurations [Tt is also possible
to reassign the inputs according to your application.

An analog signal can only be assigned to one function. If an analog singal has
already been programmed for the selected signal input, the previous assignment
will be overwritten.

A prioritization of the FAI ensures that terminal signals (X1/1 ... X1/8, X5, X7, X9)
can be used even if the operating mode C001 is set to interface or keypad control.

If an analog signal is assigned to a code, this input code is for display only. If the
assignment of the analog signal to the code is deactivated (e.g. by reassigning the
analog signal), the code stays on the value valid at that time.

If the input code is not linked with an analog signal, it can also be assigned to a
constant value which can also be stored in EEPROM under C003.

Exception: Parameters cannot be stored in codes C046, C047, C049 and C392.

The assignment of an analog signal to C270 or C271 (A/D-converter) enables a
digital evaluation of the analog input signal via interface.

48XX/49XXSHB0399
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Configuration

Normalization of digital frequency inputs

If the digital frequency inputs X5 and X9 are not assigned to the function setpoint
or act. value encoder - depending on the configuration - they can be assigned to
a function according to the selection under C146.

The input frequency is normalized via C026, C027 and C028.

Procedure:

1. Depending on the max. input frequency:

Selection C026 corresponds to incr./rev. f input [kHz]
-5- 256 < 60

-4- 512 <120

-3- 1024 < 240

-2- 2048 > 240

2. Numerator and denominator of the normalization factor:

e Numerator = 1024 / 2(C026)
- For (C026): Enter the section number (see table above)

e Denominator = Input frequency [kHz];
The value entered corresponds to 100% setpoint

3. Detection of C027 and C028:

Divide numerator and denominator of the normalization factor by a adaptation
factor for both to get setting values for C027 and C028 in a range that is accepted
by the controller.

Example:
Max. input frequency = 9 kHz
1. C026 = -5- (256 incr./rev.)

2. Normalization factor:
e Numerator = 1024 / 25 = 32.0;
e Denominator = 9.0
3. Adaptation factor = 10; setting value C027 = 3.2; setting value C028 =
0.9
The adaptation factor should be as low as possible because of the internal
resolution.

7-30 48XX/49XXSHB0399 Lenze
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Code |Name Possible settings
Lenze | Selection Info
C145* nput 1 -1- Input terminals X1/1, X1/2 The functions set under G146 can be
selection: -2- Input terminals X1/3, X1/4 assigned to the input sources under
Analog -3-  Input terminal X1/6 (C145. Double assignment is not possible.
signal -4 Input terminal X1/8 The function selected last is always
;o : assigned to the input.
-5- Digital frequency input X5 .
-6~ Digital frequency input X9 0007 = -5-, -6-, -9, -20~
The priority for these inputs can be
-/- Resolver determined under C147.
-8- Motor potentiometer output Change of 005 (configuration):
-9- Output process controller The freely selected assignments are
-10-  Qutput arithmetic block 2 output 1 overwritten with a basic assignement that
-11-  Fixed setpoint output depends on the configuration.
-12- Output arithmetic block 2 output 2 Assignments set before must be repeated.
-13-  Output dead band element output 1
-14-  Qutput dead band elemeent output 2
-15- Qutput DT1 element output 1
-16-  OQutput DT1 element output 2
-17- OQutput absolute value generator output 1
-18-  OQutput absolute value generator output 2
-19-  Qutput limiting element 1 output 1
-20-  Qutput limiting element 1 output 2
-21- Qutput PT1 element output 1
-22-  Qutput PT1 element output 2
-23-  Qutput arithmetic block 3 output 1
-24-  Qutput arithmetic block 3 output 2
-25-  Qutput addition block 1 output 1
-26-  Qutput addition block 1 output 2
-27-  Qutput addition block 2 output 1
-28-  Qutput addition block 2 output 2
-29-  n 4 from G382
-30- N gt from COS0
-31- Deviation at n-controller (xw)
-32-  Deviation at process controller (xw)
-33-  Ramp function generator output
-34-  n-controller output
-35-  Square-wave generator
-36-  Deviation at angle controller
-37-  RFG output of process controller setpoint
-38-  RFG output of process controller evaluation
-39-  AIF process controller setpoint
-40-  OQutput limiting element 2 output 1
-41-  Qutput limiting element 2 output 2
-42-  Qutput comparator 1
-43-  Qutput comparator 2
Lenze 48XX/49XXSHB0399
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Code |Name Possible settings
Lenze |Selection Info
[C146*]  Function -0- No function If G146 = -4-, \lp, of the n-controller
for G145 -1- Main setpoint of C046 corresponds to 0% at the input Vi, under
-2- Input for torque selection (320 and [I00% at the input Vyy under
3~ Addtional setpoint of C049 coro.
g \F/iglrljotfnf?rz?tp zeetdpgi?]r:troller If G146 = -5-, the field current setpoint
6 Process controller: setpaint (C330) corresponds to [100% at the input of the
) rated current under C083. The minimum
-7~ Process controller: actual value adjustable value is determined under
-8- Process controller: evaluation (C331) C231.
-9- Process controller: ext. Vi, setting
-10- €027 of X5 (146 = -43-, -44-, -46- are for display
-11- €027 of X9 only (according to the configuration). They
-12-  Gearbox factor (C032) cannot be assigned.
-13-  Angle trimming of C256
-14-  Speed trimming of G257
-15-  Arithmetic block 2 - input 1 (C338)
-16-  Arithmetic block 2 - input 2 (C339)
-17-  Fixed setpoint block input
-18-  Analog/ digital conversion 1 (C270)
-19-  Analog/ digital conversion 2 (C271)
-20-  Dead band element input (C622)
-21-  DT1 element input (C652)
-22-  Absolute value generator input (C660)
-23-  Limiting element input (C632)
-24-  PT1 element input (C641)
-25-  Arithmetic block 3 - input 1 (C601)
-26-  Arithmetic block 3 - input 2 (C602)
-27-  Addition block 1 - input 1 (C610)
-28-  Addition block 1 - input 2 (C611)
-29-  Addition block 1 - input 3 (C612)
-30-  Addition block 2 - input 1 (C614)
-31-  Addition block 2 - input 2 (C615)
-32-  Addition block 2 - input 3 (C616)
-33-  Additional torque setpoint 1 (C148)
-34-  Additional torque setpoint 2 (C149)
-35-  FAlinput of the S&H module
-36-  AlF process controller: act. value
-37-  Limiting element 2 input (C637)
-38-  Comparator 1 input 1 (C580)
-39-  Comparator 1 input 2 (C581)
-40-  Comparator 2 input 1 (C590)
-41- Comparator 2 input 2 (C591)
-42-  Input for ext. excitation characteristic
-43- Ny of C051 (for tacho feedback)
-44- 4 of CO51 (for resolver or incremental
encoder feedback)
-46-  Digital frequency setpoint
[C1477]  Priority for -0- Terminal function not active, if terminal control
G145 is switched-off under C001.
-1- Terminal function remains active, if terminal
control is switched-off under C001.

7-32 48XX/49XXSHB0399
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7.1.5.4

The controller is equipped with two analog (terminals 62 and 63) and a digital
(digital frequency output X8) monitor outputs to output internal signals as voltage,
current or frequency signals. The positions of switches S1 and S2 required for the

Freely assignable monitor outputs

Configuration

analog outputs, can be obtained from chapter 4.3.4.1.

If you want to assign a new signal to an output, select under C110 which output
istobe changed. Select under C111 the signalto be assigned to this output. Under
C108 and C09 adjust gain and offset (C109 is not valid for the digital frequency

output) to adapt the monitor output, for instance, to a display instrument.

,,,,,,,

Stop!

With freely assignable signals positive feedbacks may occur, which can lead to

uncontrolled drive acceleration!

Code

Name

Possible settings

Lenze

Selection

Info

C108*

Gain for
G110

1.00

-10.000{0.001} +10.000

Gain for X4/62, X4/63, X8

C109*

Offset for
G110

Omv

-10000mV {imv}

+10000mV

Loading of the factory settings does not
overwrite G109.

Offset for X4/62, X4/63.

This code is only effective, if the digital
frequency output is selected under C110.

C110*nput

selection:
Monitor
output

-1- Analog output X4/62 (monitor 1)
-2- Analog output X4/63 (monitor 2)
-3- Digital frequency output X8

The monitor outputs are freely assignable
with the signals under C111:

1.Select monitor output under C110.
2.Assign signals under G111.

3.1f necessary, adjust under G108 and
C109.

Lenze
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Code |Name Possible settings
Lenze |Selection Info
[C1117] |Signal for -0- No signal In the armature setting range: 100 %
C110 -1- Main set-value (C046), reference: Nyax Mpax correspond to 100 % Iy (C022,
-2- Input ramp function generator, reference: Nax C023)
-3-  Outut ramp function generator; reference: Ny, | N actual armature current value lyct
-4- Additional set-value (C049), reference: Npax (Cos4) |s.normal|sed according to the
-5- Neet at the n controller input (C050), reference: controller
nrss;x last  X4/62,X4/63 X8 Type
-6- Nact (CO51), reference: Ny (X4/63) 16A 4.4v 10krlz 4902
-8- Nact (C382), reference: Nyay (X8) 25A 4y 18Kz 4903
-20- nagontroller’ output ref.ergr?ée' M 5oA 48V 120ktlz 4904
’ - max 110A 4.9V 122kHz 4905
-21- M (C047), reference: Mgy
-22- st (C063), reference: Iygy (C022, C023) 200A 6.4v 15%kHz 4906
&9}1 /62) ’ - max ’ ’ 250A 4.4V 110kHz 4907
) — 330A 5.2V 129kHz  4X08
-23-  |(C054), reference: (see 'Info’)
: 500A 5.8V 144kHz  4X09
-25- Mg (C056), reference: Mgy
-28-  Imload, reference: 100% 700A S8V 144tz 4X11
’ ' 1000A 5.8V 146kHz  4X12
-29-  [2load, reference: 100% 1200A 2oV 175Kk 4%13
-30- V4 (C052), reference: 1000 V '
-35-  Mains frequency, reference: 30Hz = 0V, 70Hz
=10V
-40-  Field current set-value, reference: max. rated
field current lrmax
-41- Actual field current, reference: Irmax
-60-  Output motor potentiometer, reference: 100%
-61-  Output process controller, reference: 100%
-62-  Qutput arithmetic block 2, reference: 100%
-63-  Digital frequency input X5, reference: 100%
-64-  Digital frequency input X9, reference: 100%
-65-  Resolver, reference: 100%
-66-  Digital / analog conversion 1 (C272), reference:
100%
-67-  Digital / analog conversion 2 (C273), reference:
100%
-68-  Motor power, reference: 5 V = Prateqg
-69-  Motor torque, reference: 5 V= Mg
-70-  Output dead band element, reference: 100%
-71- Output DT1 element, reference: 100%
-72-  Output absolute value generator, reference:
100%
-73-  Output limitation element 1, reference: 100%
-74-  Output PT1 element, reference: 100%
-75-  Output arithmetic block 3, reference: 100%
-76-  Output addition block 1, reference: 100%
-77-  Output addition block 2, reference: 100%
7-34  48XX/49XXSHB0399 Lenze
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Example for the assignment of a monitor output terminal 62 to the terminal signal
C046 "main set-value”.

e C110 = -1- Monitor output term. 62
e C111 =-1- Main set-value C046

Signal selection

C111 Terminal selection
C110
No signal ~——
Main setpoint C046
\ % 62

Input setpoint integrator
: 63

=S — - 490081039

Lenze

FIG7-12 Parameter assignment of the monitor outputs

A D/A conversion is possible using the codes C272 and C273, if the code is
assigned to an analog output. The digital value written via interface occurs as
voltage signal, which has been converted at the programmable monitor output.

Special features of the digital frequency output

If the configuration is changes, the digital frequency output is assigned according
to the basic assignment. The signal "n,ct” is output under C005 =-1X- and -4X-.
In all other configuration, the signal ”n g¢” is assigned to the output. The following
table informs about the basic assignment of the digital frequency ouputs after
configuration changeover and the adaptation of the output frequency. If
necessary, this assignment can also be changed according to the requirements.

48XX/49XXSHB0399
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Adaptation of the signal at the digital frequency output X8

If another signal than stated in the basic configuration (CO05) is assigned, the
output frequency is adjusted via code C108.

Configurat Basic assignment Adaptation of the output Notes

ion frequency with ...

€005 €026 if €030 C108
0025 = -13-

-10-, -40- |yt from G382 - - active

-11-, -41- | nyet from G382 - - active

-12-,-42-  nye from G051 Selection - - The rotor zero position, which depends on
possible the resolver, is output on the zero track.

-13-,-43-  nye from G051 - - - The encoder constant is only by the

incremental encoder used (hardware). A
zero track is only output if it is provided by
the incremental encoder.

-5x- Nt from C050 - Selection |- The output signal is normalized to the
possible number of pulses of the incremental
encoder. A zero track will not be output.
-6x- Nt from C050 - - - At the output X8 the signal from X9 is

directly output (electrically buffered). A zero
track is only output, if it is connected to

input X9.
-72- Net from C050 - Selection - The output signal is normalized to the
possible number of pulses of the incremental

encoder. The corresponding encoder
constant can only be set under C030. The
gain can be set via G027 and G028 of the
input X5 (C025 = -10-). A zero track will
not be output.

The sign ”-” means that a change does not influence the output frequency.
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Torque control with speed limitation

Purpose

The drive is changed to torque control by the setting the configuration to C005 =
-4X- "torque control with speed limitation”. The torque can be entered in both
directions.

In different operating modes, the speed is monitored with a speed limitation by
means of the n-controller.

Parameter setting

Stop!

With a negative torque set-value , the speed limitation is not effective. The drive can
reach impermissibly an impermissibly high speed, which can damage motor or
machine. These applications can only be monitored with the digital ouput ., < n,.

For standard applications, the drive can be immediately commissioned with the
default settings. To adapt it to special requirements, please observe the notes in
chapter 7.1, "speed-controlled operation”.

Set-value Terminal Parameter setting with
speed set-value X1/8 €025 = -4-
Additional set-value X1/6 0025 = -3-
External torque selection M, X1, 2 €025 = -1-

The speed set-value and the additional set-value are selected as bipolar values via
X1/8 or X1/6. The direction of rotation results from the sign of the linkage between
main and additional set-value and the selection made at X2/21 und X2/22.

48XX/49XXSHB0399
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Incremental

Noffset
<& C025/C026

+180 V C025/C027

encoder C25/C26 C27

C145/C146

C005 Configuration
41 Nact
<> C051

Ngetat 2-contro|ler
in % of n pay

C050

n-controller

(' configuration C005 = -4x- )

QsP

Mget in %
of M max

C28
A Ero. 43 C056
23 oo:gt.H >< H % 42' | :
Resolver I———
D o c198 o070 Vn
B2 CO71 Tpn
2 X - €072 Kgn ot
AB ac
Armature voltage C025/C027 €310
lagt C232 T can
| - R- compensation €312
o €025/C026 . I e
External torque limit C145/C146 Co47 I speed-dependent
- D + >< — currentllimitation
5 set
0V = no torque C025/C027 C063
10 V = max. torque C146/C147 c148 ?
Add. torque setpoint 1 o — ¢ — Imax
C146/C147 C149 ? C022, C023
Add. torque setpoint 2 o — *
49008tr040
FIG 7-13 Signal-flow chart (section) for torque control with speed limitation (C005= -4X-)
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Digital frequency coupling

General description of the system

The digital frequency coupling described here enables a digital set-value
transmission and evaluation between a set-value source and one or more
controllers. The transmission path can be used as bar or cascade for:

@ Phase-synchronous running
@ Speed-synchronous running
@ Speed-ratio synchronism or
e Position controls with drift-free standstill

In every controller, the set-value can be evaluated with a factor and output with
a gain at the corresponding digital frequency output.

The digital frequency coupling is a pure digital set-value transmission with all of
its advantages:

e drift-free

e extremely precise

® increased noise immunity

Therefore, three configurations are offered:

e Master, C005 = -52-, -53-

e Slave for digital frequency bar, C005 = -62-, -63-
e Slave for digital frequency cascade, C005 = -72-

Set-value conditioning

In the set-value branch, the speed and phase set-values are processed as
absolute values.

Gearbox factors (C032 and C033)

The evaluation factors C032 and C033 are in the set-value channel of the
corresponding drive (slave). They are used to set the gearbox factor.

Setting range of the factors:

e (C032 from -3.2767 to +3.2767

e (033 from +0.0001 to +3.2767.
The quotient is limited to max. [32767.
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7.3.1 Master

Purpose
The master configuration C005 = -52- or -53- is:

e to activate the phase control
which is preconnected to the speed controller

e to configure the drive as master drive for the digital frequency coupling to
generate the master digital frequency for the following drives

The phase control is used to improve the control features of the drive, so that a
drift-free standstill is achieved, e.g. for:

® positioning tasks
® hoists, etc.
The set-value path is selected according to the configurations -1X- and -4X-.

Features
Either resolver or incremental encoder feedback
Master with signal conditioning as for the configurations C005 = -1X-, -4X-

DF output signal is set-value for slave 0 (master drive) and other slaves

For slava 0 evaluation possibility of the set-value with a factor
(numerator/denominator) as well as gearbox adaptation
(numerator/denominator). Adjustable via LECOM, motor potentiometer or
analog terminal

External torque limitation possible
QSP function for the whole drive group

Ctrl. enable function results in loading of the set-value integrator with the
actual value of slave 0 (set-value = actual value)

e Influence possible via codes for pahse trimming and speed correction (via
LECOM, motor potentiometer, analog terminal or one of the signal sources
under C145)

Indication "following error limit reached” can be set by a code

TRIP when reaching the phase controller limit

Speed limit of slave 0 = 1.8 [IC011

e Phase controller influence of 0 (0 = deactivated) adjustable up to 1.00

The master drive consists of the master integrator and the slave 0. Slave 0 is the
first drive at the master frequency.
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QSP at the master

If QSP is switched at the master drive, the set-value (C050) is reduced along the
QSP ramp for all drives. Thus, the complete network of drives can be decelerated
to standstill by the QSP integrator.

If QSP is reset before standstill is achieved, the network of drives starts to
accelerate or decelerate at the set-value integrator with the value set under C050.

QSP at slave 0 (master drive)

If the deceleration ramp is very short and it can only be achieved with | .., , the
phase synchronism will be lost. With the |..., message, the set-value integrator
follows the actual phase integrator. Thus, the rotor does not turn back when
reaching n = 0. If the |, message is reset, the phase control will be reactivated
and drift-free standstill can be ensured.

The switching of QSP is a continuous operating mode for the connected slaves
so that a reversal is possible, if the deceleration ramp set at the master should be
too short for one of the slaves.

Ctrl. enable at the master

If the master is inhibited, the actual value of slave 0 is used as a set-value for the
other slaves.Thus, the complete network of drives could be decelerated to
standstill by the coasting slave 0.

If the master is enabled before standstill, the network of drives starts to accelerate
with the actual speed at the set-value integrator.

The phase difference is set to zero by switching controller enable.

7.3.2 Slave for digital frequency bar

Purpose
With configuration CO05 = -62- or -63- for the set-value bar,

e the phase control, which is preconnected to the speed controller, is
activated and

e the set-value path is changed to digital frequency coupling for phase and
speed synchronous running.
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Master drive with
master integrator

Slave 1 Slave 2

) R ; R oL
Resolver N ‘Incremental Resolver ._E-Incremental Resolver i Incremental
encoder i encoder i encoder
X5 X7 X5 X7 X5
L L
J 0, n-ctrl. J 0, n-ctrl
X9 | X8 X9 | X8
Encoder Encoder Encoder
output output output

4900Str042

FIG 7-15 Connection diagram for the configuration of the digital frequency bar

M Master drive with master integrator
St Slave 1

S2 Slave 2

R Resolver

Features

e Either resolver or incremental encoder feedback
e Hardware connection between DF output and DF input

@ Another evaluation of the set-value with a factor (numerator/denominator)
for the corresponding slave (gearbox adaptation). Adjustable via LECOM,
motor potentiometer or analog terminal

External torque limitation possible

QSP function for the individual drive. The DF set-value will be output
independently of QSP.

e RFR function for the individual drive. The set-value will be output to the DF
output independtly of the QSP.

e Influence possible via codes for phase trimming and speed correction (via
LECOM, motor potentiometer, analog terminal or one of the signal sources
under C145)

Following error limit adjustabel via code

TRIP when reaching the phase controller limit

Speed limit = 1.8 [IC011

Phase controller influence of 0 (0 = deactivated) adjustable up to 1.00

No alternative set-value conditioning available
(JOG, additional set-value, set-value integrator...)
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Set-value conditioning of the slave

The value read from Dig_In_2 (X9) forms the set-value (speed and phase) for the
internal control and is also the output value at the digital frequency output. The
set-value is evaluated with the encoder constant (C026, C027 and C028 when
C025 = -11-) and the gearbox factors C032 and C033.

The direction of the slave can be changed with the CW/CCW changeover. If the
direction of rotation is changed while the machine is running, pulse losses, which
lead to phase errors, occur. The direction changeover can, for instance, be used
for electrical shafts, consisting of 2 opposite motors.

Special features compared to speed control

e No set-value integrator in the set-value branch.

e The changeover to a JOG value is not possible.

e The additional set-value is not active.

Feedback system

The feedback system is selected by means of the configuration
e (CO005 = -62- resolver or

e (CO005 = -63- incremental encoder

QSP at the slave

If QSP is switched at the slave, the set-value (C050) is reduced along the QSP
ramp. Homing points are lost. A drift-free standstill is obtained because with the
switching of QSP the set phase is led by the QSP integrator.

If the deceleration ramp is very short and it can only be achieved with |, the
set-value integrator follows the actual phase integrator. Thus, the rotor does not
turn back when reaching n = 0.If the |.,.,, message is reset, the phase control will
be reactivated and drift-free standstill can be ensured.

Ctrl. enable at the slave

If a slave is inhibited, the motor coasts at the friction torque. At the DF output, the
set-value for the following slave is still output.

If the slave is enabled, the drive accelerates to its set-value (possibly at the current
limit). With switching controller enable, the phase difference is set to zero. Homing
points are lost.

Exception

If the controller is inhibited because of a short-term synchronisation fault or mains
interruption, the phase difference will not be reset. After mains recovery, the drive
is able to follow its set phase. A phase difference, detected before, will be
compensated.
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7.3.3 Slave for digital frequency cascade
Purpose
With configuration C005 = -72- for the set-value cascade
e the phase control which is connected to the speed controller will be
activated
e the set-value path is changed to digital frequency coupling for speed ratio
synchronism.
master integrator Siave 1 Slave 2
Resolver "t Incremental Resolver Resolver
encoder
ﬂ |£ M 0, n-ctrl ﬂ 0, n-ctrl.
o
0, n-ctrl.
X1[X9] [x8] [X5] X8 [ X5] X8
ﬁj B Encoder Encoder Encoder
; e output output output
‘ ’ 4900Stro44
FIG7-17 Connection diagram for the configuration of the digital frequency cascade
Features
e Only resolver feedback possible
e With a cascading factor evaluation of the set-value
(numerator/denominator) possible for the digital frequency output and thus
for all following drives adjustable via LECOM, motor potentiometer or
analog terminal
@ Another evaluation of the set-value with a factor (numerator/denominator)
for the corresponding slave (gearbox adaptation). Adjustable via LECOM,
motor potentiometer or analog terminal
External torque limitation possible
The QSP or RFR function in the individual drive do not influence the
set-value of the cascade
e Influence possible via codes for phase trimming and speed correction (via
LECOM, motor potentiometer, analog termina or signal source (C145))
e Following error limit adjustabel via code
e TRIP when reaching the phase controller limit
e Speed limit = 1.8 [IC011
e Phase controller influence of 0 (0 = deactivated) adjustable up to 1.00
e No alternative set-value conditioning available (JOG, additional set-value,
set-value integrator, ...)
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Cascading factor

The cascading factor directly influences the set-value at the input Dig_In_1 (X5).
Encoder adaptation (C025 = -1-) under C026, C027 and C028.

The following constants can be adjusted under C026:
8192 incr./rev.
4096 incr./rev.
2048 incr./rev.
1024 incr./rev.
512 incr./rev.

Cascading constants, which cannot be represented as a power of two, can be
assigned under C027 / C028. The following relation applies:

C 026 - Cco27
Encoder constant Cc 028

Setting range of the factors:

e (027 from -3.2767 to +3.2767

e (028 from +0.0001 to +3.2767.
The quotient is limited to max. [32767.

Note!

For the largest possible internal resolution, set C026 = -0- (8192 incr./rev.) and
under C027 the value +0.8192 (8192 incr./rev. divided by 10,000) should be set.
Indicate the effective encoder constant, which is evaluated with the divisor
10,000, under C028.

Example:

Encoder = 4000 incr./rev.
C026=-0 -

C027 =0.8192

C028 = 0.4000

Set-value conditioning of the slave

The value read from Dig_In_1, evaluated with C026, C027 and C028, forms the
set-value (speed and phase) for the internal control and is also the output value
at the digital frequency output.

The set-value for the corresponding drive can be evaluated by the gearbox factor
C032 and C033.

The direction of the slave can be changed with the CW/CCW changeover. If the
direction of rotation is changed while the machine is running, pulse losses, which
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lead to phase errors occur.The direction changeover can, for instance, be used
for electrical shafts, consisting of 2 opposite motors.

Special features compared to speed control

o No set-value integrator in the set-value branch.
e A changeover to a JOG value is not possible.
e The additional set-value is not active.

Feedback system (X7)

With configuration CO05 = -72- only the resolver can be selected as feedback
system.

QSP at the slave

If QSP is switched at the slave, the set-value (C050) is reduced along the QSP
ramp. Homing points are lost. A driftfree standstill is obtained because with the
switching of QSP the set phase is led by the QSP integrator.

If the deceleration ramp is very short and it can only be achieved with |, the
set-value integrator follows the actual phase integrator. Thus, the rotor does not
turn back when reaching n = 0.If the |..., message is reset, the phase control will
be reactivated and drift-free standstill can be ensured.

At the DF output, the set-value for the following slave(s) is still output.

Ctrl. enable at the slave

If a slave is inhibited, the motor coasts at the friction torque. At the digital
frequency output, the set-value for the following slave is still output. If the slave
is enabled, the drive accelerates to its set-value (possibly at the current limit).

When the controller is enabled, the phase difference is set to zero. Homing points
are lost.

Exception

If the controller is inhibited because of a short-term synchronisation fault or mains
undervoltage, the phase difference will not be reset. After mains recovery, the
drive is able to follow its set phase. A phase difference, detected before, will be
compensated.
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7.3.4 Digital frequency output

DF output at the master

The following formula applied to the DF output:

Output frequency [Hz] = % C030 [Zgﬁ ] Set speed [rpm]
V.

The max. output frequency is: f.x [4R0kHz
(corresponds to 3080 rpm with encoder type 8192 incr./rev.)

DF output at the digital frequency cascade

The signal read in at X5 and evaluated with C026, C027 and C028 is output at
the DF output.

Output frequency [Hz] = % C030 [Z:\r/ ] Set speed [rpm]

The max. output frequency is: f, [420kHz
(corresponds to 3080 rpm with encoder type 8192 incr./rev.)

DF output at the digital frequency bar
The signal at X9 (hardware) is directly output with a gain at X8 (encoder output).

7-50 48XX/49XXSHB0399 Lenze



7.3.5

7.3.5.1

7.3.5.2

Lenze

Configuration |———

,,,,,,,

Speed synchronism

Selection

For speed synchronising, select the following slave configurations together with
the master configuration C005 = -5X-:

e Slave for set-value bar C005 = -6X-
for only two drives or with fixed speed ratios which have to be set only
once (commissioning).

e Slave for set-value cascade C005 = -72-
for more than two drives or simple modification of the speed ratios with
stretch factors in the actual process.

The speed synchronism offset is changed and displayed under C257.

e The code can be accessed via analog terminal, motor potentiometer,
keypad or LECOM.

e With this correction value, an offset up to [Z3750 rpm can be selected for
the fixed speed ratio at the drive.

The phase controller must be deactivated for speed synchronism (C254 = 0).
Thus, the phase-synchronous running becomes a speed-synchronous running,
i.e. phase errors occur.

Speed-synchronous running

Purpose

For material transport with very low stretching coefficients, such as paper, metal,
etc., the tension can be set through the gearbox factor under C032 and C033
because of the oversynchronisation in the %. range.

The stretch coefficient of the material results in a certain tension. For better
operation and higher precision in digital frequency coupling, we recommend the
digital frequency cascade C005 = -72-.

Speed ratio synchronism

Purpose
e Stretch systems
e Wire drawing systems

Example

Extruder systems with stretching of plastic threads by a speed ratio sychronism,
with the stretching controlled by a motor potentiometer function on-line during the
process (see chapter 15.7).
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7.3.6 Phase synchronisation

Purpose

e Drive concept for positive movements
(e.g. packaging of bottles on conveyor belts).

e Electric shaft (e.g. line shaft, printing machines with size-dependent
embossing rolls or printing rolls)

Conditions

Configuration C005 = -62-, -63- or -72-
With C005 = -52- or -53- the specifications are only valid for slave 0

Phase-synchronous running

With an active phase controller, every controller can perform a drift-free phase
synchronisation to its set-value. Since for the DF cascade the set-value of the
second slave was conditioned in the first slave and the two systems are not
synchronised, a fixed phase shift between the motor shafts is caused, which
however, does not add up over the time.
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FIG 7-19 Phase controller
Conditions
Configuration C005 = -52-, -53-, -62-, -63- or -72-

Special features

With the configurations C005 = -12-, -13-, -42- or -43-, the activation of the
phase controller (C254 > 0) during quick stop (QSP) ensures a drift-free standstill.

In continuous operation, the controller is not effective.

The difference calculated from set and actual phase is led to the phase controller
which works as proportional controller. It’s influence can be set under C254.
C254 = 0 means the complete disconnection of the phase controller from the
control path.

Setting range of C254 = 0.00 to 1.00. With C254 = 1.00 and 1 increment control
difference, the phase controller changes the speed set-value by 0.186 rpm.

Phase controller limit

Stop!

When the phase controller limit is reached and the monitoring is switched off, the
sign at the phase controller output may change. By switching controller enable,
the phase difference is set to zero.

The phase controller limit is fixed to a phase difference of 65531 revolutions. If
this phase difference is exceeded, the phase controller can no longer correct the
set phase. When the phase controller limit is reached, a TRIP P13 is generated.
The fault message can be evaluated in its priority.
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7.3.6.2 Phase trimming
The phase trimming can be changed and displayed under C256.

e Code C256 can be accessed via analog terminal, motor potentiometer,
one of the signal sources under C145, keypad or LECOM.

e Thus, the rotor position can be adjusted by a maximum of [4lrevolutions.
Negative values stand for an adjustment to the left and positive values for
an adjustment to the right.

Resolution: 1 incr. ref. to an encoder type 8192 incr./rev.

7.3.6.3 Following error limit

The following error limit can be set under C255 in increments. The setting range
is: 0...536.750.000 increments. The maximum value of the phase difference is
65.521 revolutions and does not depend on the encoder.

Hysteresis: 10 increments.

When the following error limit is reached, a signal is generated which is evaluted
via the "monitorings”. Thus, the priority (TRIP, message or warning) can be
evaluated according to the user's requirements.

With switching controller enable, the phase difference is set to zero.

With an activated phase controller, phase synchronism and drift-free
syncoronous running with the controller set-value (the same as set-value of other
controllers) can be achieved.

By means of gearbox factors (C032 and C033) in the corresponding drive it is
possible to compensate for mechanically asymmetric operation of the system
(e.g. different gearboxes). This means, that phase synchronis at the gearbox
output shafts can be implemented.

7-54  48XX/49XXSHB0399 Lenze



7.4

7.4.1

Lenze

Configuration

Additional control functions

Redundant actual value feedback

Purpose

In the event of a failure of the actual speed encoder like tacho, resolver or
incremental encoder, this function enables to decelerate the DC drive standstill in
a controlled way (emergency operation) without being inhibited by a TRIP.

Function
If the actual value encoder fails, it is changed to armature voltage feedback:

@ Speed operation with configuration C005 = -1X-,
Change to configuration C005 = -10-.

e Torque control with configuration C005 = -4X-,
Change to configuration C005 = -40-.

e Dig. frequency operation with the configurations C005 = -5X-, -6X-, -7X-,
Change to configuration C005 = -10-.

The set-value channel remains active, i.e. a possibly selected phase control is not
active.

Warning!

The message "encoder polarity reversed” does not automatically lead to a change
of the actual value encoder to armature voltage control.

With the change to armature voltage control, the feedback resolution becomes
less compared to a tacho or resolver. Furthermore, faults in speed adjustment
(encoder constant) can occur.
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Activation of redundant encoder feedback

The redundant encoder feedback is activated by achange of the monitoring, ”Sd1”
to ”Sd4” depending on C005, from TRIP to warning (see chapter 7.7.1).

Warning!
In this case, the monitoring “armature circuit interrupted” (ACI) cannot detect an
interruption of the armature circuit reliably.

Use the monitoring TRIP for commissioning. If the actual value encoder operates
correctly, the monitoring can be changed from TRIP to warning and thus activate
the redundant feedback.

Adjustment of the redundant feedback

An adjustment through C025, C026 and C027 is not necessary for the armature
voltage control since the gain factor must always be calculated on-line because
of the different actual value encoders.

If the system requires low speed errors when changing the load, the ”I OR
compensation” should be adjusted (see chapter 7.1.2.1).

Change to the actual encoder

Change to the configuration active before if

e the controller is disconnected from the mains

e the controller is inhibited and no warning is active.
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Changeable parameter sets

Up to four different parameter sets can be created, for instance, to process
different materials with a machine or if different operating states (set-up operation,
stand-by, etc.) require different parameter sets.

Programming of parameter sets
Follow these steps to program several parmeter sets:
e Enter all setting required for your application.

@ Select code C003 and store your parameter set
e. g. under -1- (parameter set 1).

e Enter all settings required for another application
(e. g. different material).

@ Select code C0O03 and store this parameter set
e. g. under -2- (parameter set 2) etc.

Possible settings
Lenze Selection Info

€003 T

Store

parameter

set

Lenze

-1- Parameter set 1
2 Parameter set 2
-3- Parameter set 3
4 Parameter set 4

Note!

If the function “Load parameter set” is assigned to a digital input, the controller
evaluates the signal assigned to the input terminal.

Depending on the polarity, which is required for the activation of the input, selected
under C114, the assignment of the new function may start the loading of a
parameter set (RDY LED is off for approx. 1s).

Parameter changes carries out before and not stored under C003 are lost.

Parameter setting via keypad or LECOM interface:

1. For loading a parameter set under C114, select the polarity of the input
such that the input is deactivated during point 2..

2. Assign function “Load parameter set”
3. Store parameter set under C003

For parameter transfer to the drive via LECOM interface ensure, that the parameter
which selects the input polarity (C114)is set before the function assignment (C113)
is transmitted.

48XX/49XXSHB0399
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The transfer of all parameter in rising sequence of code numbers is only possible
if
- the parameter used to determie the input polarity is not be changed and

- the signal at the digital input does not lead to immediate activation of the
function.

Load parameter set

Danger!
If the controller is not inhibited through control terminal 28, the drive can start
operation when changing the parameter sets.

After mains switching, parameter set 1 is loaded automatically. If the parameter
sets are to be changed via the digital inputs, at least one input of each parameter
set must be assigned to "Select parameter set” and, if necessary, one input with
”Load parameter set”.

The number of inputs to be assigned with the function ”Select parameter set”
depends on the number of parameter sets to be changed.

Number of additionally required parameter sets Number of inputs required
1 at least 1
2.3 2

A maximum of two inputs can be assigned to this function. For input assignment,
see the notes in chapter 7.1.5.3.

The input with the lowest figure is the first input, the input with the next higher
number is the second input (e. g. E1 = 1st input, E2 = 2nd input).

Terminal assignment for selection of different parameter sets:

1. input \ . input
Parameter set 1 0
Parameter set 2 1
Parameter set 3 0
Parameter set 4 1

Loading of a parameter set is started if:

e another than parameter set 1 is selected when switching on the mains with
the function ”select parameter set”.

e theinput "load parameter set” is activated when the controller is inhibited
and after control of the corresponding inputs for the selection of the
required parameter sets.

The input "load parameter set” is signal triggered. If all parameters are loaded,
C002 indicates the loaded parameter set.
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When the function ”load parameter set” is activated, the controller cannot react on
any other signal for approx. 1 second. Therefore, the "Ready message” (RDY) at
terminal 44 will not be displayed for the time the controller cannot react on control
signals (e.g. controller enable).

For control and parameter setting via the keypad or LECOM interfaces, a
parameter set can be loaded via C002. Here, also default setting is available.

Code |Name Possible settings
Lenze Selection Info
[C002] |Load 0 -0 Factory setting Parameter set 1 is automatically loaded
parameter -1- Parameter set 1 after mains connection. If another
set - Parameter set 2 parameter set is selected via terminal, the
-3 Parameter set 3 sele_c_ted parameter set will be loaded
additionally.
-4- Parameter set 4

Default setting: Parameter set 2 for dancer position control

As application support, a parameter set for dancer position control at an unwinder
with diameter precontrol is stored in parameter set 2 in default setting. This
parameter set is meant as example for the adaptation to your application.

Changes compared with parameter set 1, default setting

Code Parameter Meaning

€000 -2- Expanded code set

€005 -11- Speed control with tacho feedback

C145 -4- Select terminal 8

G146 -15- Assign arithmetic block input 1 to terminal 8

C145 -3- Select terminal 6

C146 -16- Assign arithmetic block input 2 to terminal 6

G145 -10- Select arithmetic block 2 output

G146 -1- Assign arithmetic block 2 output main set-value to C046

G145 -9- Select process controller output

G146 -3- Assign additional set-value C049 to process controller output

C145 -1- Select terminal 1,2

G146 -7- Assign actual process controller value to terminal 1,2

G112 -3- Select digital terminal E3

G113 -32- Assign E3 to the process controller suppression

Cc112 -5- Select digital terminal E5

G113 -31- Assign E5 to suppress the | component of the process
controller

C191 -4- Arithmetic block 2: input1 / input2

Proceed as follows to activate this parameter set:
e C002 = -2-, load parameter set 2
e CO003 = -1-, store under parameter set 1

After the adaptation and optimisation of the parameters, store the parameter set
with C003.
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7.4.3 4Q / 2Q changeover

Purpose

With a change to 2Q, the armature voltage V,can be setto 1.15 [V 4 instead of
1.05 V4 iN 4Q operation. The direction of rotation cannot be changed through
the controller (if necessary, consider the change of the direction of rotation through
active loads).

The changeover is carried out through code C180 of the extended code set when
the controller is inhibited.

With the changeover:
o all set-value paths remain the same.

e the current limit C023 is internally set to 0. It is still possible to enter external
values.

only bridge 1 is active (motor terminal A is positive).

the deceleration ramp C105 remains effective at QSP. However, no energy
is fed back to the mains, i.e. the motor is coasting to standstill if the
deceleration times are very short.

Stop!
@ With 48XX controller, the mode 4Q must not be selected. If the controllers
4808...4813 are set to 4Q operation, the fuses may blow.

n Imax
set C022
n-controller
-
Nact i K [ T
C023=0
4900Str047

FIG 7-20 Signal-flow chart (section) for 2Q operation
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S
744 Standstill excitation (field heating)
Purpose
With this function, a reduced field current can be set as field heating to avoid
condensation in the event of motor standstill.
co083
ler I0137
{ FsTet I ~-controller
Field t
Setpoint | T ~ T —
C231 !
I Fmin C316 |C188
reduced Fact
C317 field current
RFR
Ctrl. inhibit
Activation
field current reduction 4900511048
FIG 7-21 Standstill excitation
Code Name Possible settings
Lenze Selection Info
C316* 'Reduced 20% | 0 % lrrateq {1 % lrrateq } 100 % Irrated Reference: Irrteq(C083)
field current With selection 0%, the ignition pulses of
the field controller are inhibited.
C317* Timedelay | 60s 0.0s {0.1} 10s Time which is required to activate the
for the 10s {1s} 100 s reduced field current after inhibiting the
reduced 100s 10s) 3600's controller.
field current
(318* Activate 0 -0- Field current reduction function is switched off
field current -1-  Field current reduction function is switched on
reduction
Lenze 48XX/49XXSHB0399 7-61
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7.4.5 Control of a holding brake
Purpose
Control singal for holding brakes in:
@ hoists
e travelling drives
e active loads
Code | Name Possible settings
Lenze Selection Info
C019* |Threshold |50 rpm O rpm {1 rpm} 5000 rpm If the acutal speed falls below the
Naet= 0 threshold, the corresponding output will be
activated.
195  Delay 9999 s 0.00s {0.01 s} 1s Delay between signal engage brake’ and
between 1s {0.1s} 10s automatic controller inhibit
‘engage 10s {1s) 2508 9999 s:
brake’ and 9999 s Unlimited delay, controller will not be
controller inhibited.
inhibit
C196*  Delay 0.00s 0.00s {0.01 s} 1s Delay between reset of the quick stop
between 1s {0.1s} 10s function and enable of the main setpoint
‘setpoint 10s {1s} 100s integrator
Integrator 100s Hos 250
free’ and
quick stop
[C1977] |Sign of the 0 -0 Sign is determined by the torque setpoint Sign of the torque selection between reset
torque -1- positive sign of QSP and enable of the setpoint
selection -2- negative sign integrators
C244*  Threshold = 10% | 0 % lamax {0.1% lpmaxt +100 % lama [la]> I
[1a]> Ik Reference, rated controller current
(@rmature)
C245* Threshold = 10% | 0 % lryax {0.1% lrmad +100 % Irmax > Iy,
lF> Iy Reference, rated controller current (field)
C317* |Timedelay | 60s 0.0s {0.1} 10s Time which is required to activate the
for the 10s {1s} 100 s reduced field current after inhibiting the
reduced 100's 10s) 3600's controller.
field current
C318* I:Activate 0 -0- Field current reduction function is off
field current -1- Field current reduction function is switched on
reduction

The function for the control of a holding brake only makes sense with the
configurations C005 = -1X- and -5X-. The brake control is always derived from the
QSP function.

48XX/49XXSHB0399
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Configuration C005 = -12-, -13- (digital actual value encoder)
The phase controller is overlayed under the following conditions:

- QSP function active

- V, of the phase controller (C254) higher 0

The | component of the speed controller must not be switched off via terminal or
code because otherwise the drive cannot generate the required torque.

Configuration C005 = -10-, -11- (analog actual value controller)

The phase controller is usually not activated. If the value falls below the nyci= 0
threshold (C019), the | component of the speed controller will be switched off.
Otherwise the drive would add atorque to the engaged brake because of the offset
values always available in analog systems.

Configuration C005 = -5X-

The phase controller is always active (if C254 > 0). A digital phase set-value is
generated from the analog set-value. The drive operates phase controlled.

48XX/49XXSHB0399
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7.4.5.1 Engage brake
The setting of QSP activates the function for the control of a holding brake. The
speed set-value of the drive follows the deceleration ramp of QSP (C105) until
reaching speed 0.
If the actual speed falls below the threshold C019, the control signal for the holding
brake will be activated. At the same time, a time element is activated and after the
time set under C195, the controller will be inhibited. This delay ensures that the
drive provides a holding torque until the brake is reliably activated. Under C318 the
field current can be reduced after the time set under C317.
Quick stop Holding brake
QSP (Trip) engaged
FDO
Threshold Brake engagement
€019 time C195
f f
Nact | | Set controller
0051_— inhibit
4900Str049
FIG 7-22 Block diagram ’Engage brake’
QspP
t ——
|
”ac‘Jﬁ\R Threshold C019
- o~ - RS Y Y n =0
‘ ‘ act
| e
Brake
engaged
t ——
‘Brake engagement
| time C195
Citrl.
inhibit \
‘ | .
Time delay
Field current C317
reduction -
C318
T t -
49008tr050
FIG 7-23 Time diagram ’Engage brake’
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Open brake (release)

CW/CCW enable deactivates the internal controller inhibit immediately. At the
same time, the field current reduction is reset. If the field current threshold (C245)
is exceeded, the controller generates a torque or holding torque against the brake.

The drive provides the load torque while the brake is releasing. In phase-controlled
operation the holding torque is generated through the I-component of the speed
controller when a phase failure occurs. If the phase controller is not active (C005
=-10-, -11-) the holding torque is determined under C244.

CW/CCW enable activates a time element. After the time set under C196, the
set-value integrator is enables and the torque is determined by the speed controller
again.

Note!

The function “release brake” is interrupted, if the speed exceeds the value set
under C019. The controller immediately starts speed or phase controlled
operation.

CW/CCW enable

Threshold
C244

f
=R

Threshold
C245

Release holding brake

' L
|F—>ﬂﬂjﬂ]% {E’*L[ FDO

IMP
(Trip)

4900Str051

Lenze

FIG 7-24 Block diagram ’Release brake’
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|
Armature current

Cw/CCW
t ——
Ctrl. enable
‘ t ——
Field current ‘ |
e - >
‘ Threshold F='x
T i t
‘ Threshold

| |
Brake ‘ _______ ‘
engage& ............................. ‘ released

‘ Brake disengagement ‘
Nget ‘ time C196 ‘
| |

‘ ‘ t ——

49008tr052
FIG 7-25 Time diagram ’Release brake’
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7.5 Additional function blocks
7.5.1 Process controller
Description
The process controller is designed as independent function block and is a PID
controller with a cycle time of 12 ms.
It can for instance be used as superimposed controller (dancer position control,
tension control, etc.).
Evaluation
Set
Output
Act. 5
Deactivation Suppression
process controller process controller
I-component
switch-off
49008Str053
FIG 7-26 Process controller
Features
e P adaptation possible via an internal function (derived from set-value) or
external analog signal source; enable adaptation with C329 = -1-
Ramp function generator in set-value channel
Overlay of process controller output over ramp function generator
Intregral action component to be switched-off via freely assignable digital
terminal (| component = 0)
e Deactivation of the process controller via freely assignable digitale terminal (|
component = 0, output = 0)
e Suppression of the process controller output via freely assignable digital
terminal (output = O after time C335)
Lenze 48XX/49XXSHB0399 7.67
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External Vp setting t((ir;adl;getgt\ggrr'n
Term. 1,2 C3p29

Term. 3,4

Term. 6 C222
Term. 8 ~ Vp (C222) H
Motor pot. output —>.—> — H
Arithmetic block output Vp2 (C325), | ¥

Dig. frequency output

01Tc145/C146
~Vp (C222) i Changeover for
! —Vp2 (C325) external Vp input
set1 set2\ Vp3 (C326)
C328 C327 Process controller output
Process controller setpoint C223 C224 +16384
C330 Th Tv |V Monitor outputs
:;: ; ,i RFG V¥ Evaluation €046
Term.3, -100 %..+100 % | 047
Term. 8 ——E{‘ _ k |_>§| Field current setpoint
Motor pot. output - Arithmetic blocks
Arithmetic block output gggg Pr A/D conv. C270, C271
Dig. _frequency output if |I-component Process controller :
: canbe can be switched-
switched-off off externall
Act. process controller value externally via via FDI v
Term. 1,2 FDI
Term. 3,4
Term. 6
Term. 8
Motor pot. output
Avrithmetic block output
Dig. frequency output
Evaluation -100.0 ... +100.0 %
C331
Em ;i Suppression RFG
Term. 6’ via FDI ,_l
Term. 8 — { ‘
Motor pot. output I_,
Arithmetic block output C334 Tjr

Dig. frequency output C335Tjf

49008tr054

FIG 7-27 General signal structure of the process controller

Process controller inputs
1. Analog inputs

With the function “freely assignable analog inputs” (C145...C147) the process
controller inputs "set”, "act.” and ”evaluation” can be assigned to other signal
sources (see table C145).

The inputs "set” and "evaluation” have their own codes (C330 and C331) and can
be parmaterised via keypad or interface. The setting via these codes is however
only possible if these no signal inputs are assigned to these codes.

The inputs "set” and "act.” represent the set-value and the actual value of the PID
controller.They are adjustable up to +100%.

With the input ”evaluation”, the controller output can be weakened or inverted.
Values up to +100% are adjustable. With the evaluation 100%, all process
controller influence is effective.

The inputs "set” and ”evaluation” are connected to their own ramp function
generator before being processed any further. Acceleration and decelerationtimes
can be set separately (C332 to C335).
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2. Digital inputs

The digital inputs of the process controller "Deactivate process controller”,
”Switch-off | component” and ”Evaluation = 0” can be assigned to the FDIs 1 to
5.

The process controller is reset via the input ”Deactivate process controller’, i.e. the
output jumps to zero and the | component is reset.

The input ”Switch off | component” sets the | component of the controller to zero.
The input "evaluation = 0” suppresses the process controller output.

Process controller outputs

With the function "freely assignable analog inputs” (C145 ... C147)the ouput of the
process controller can be assigned to different targets (see table C146).

Lenze

Note!

The output of the process controller cannot be directly assigned to the n controller
adaptation. If this should be required, another function block can be connected in
between (e.g. limitation element).

Example:

C145=-9-  Select process controller output

C146 = -23- Assign limitation element 1

C145 =-19- Select limitation element 1 output 1

C146 =-4-  Assign n controller adaptation

48XX/49XXSHB0399
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7.5.2 Arithmetic blocks

Purpose

With the arithmetic blocks two different signals can be arithmetically connected to
meet different application requirements.

Parameter setting

C191
Arithmetic selection
C339 C338
c146/c147 ¢ Y £200 %
Input 1 — * + |- C145/C146
C146/C147 17 Output 1
— 4 L C145/C146
Input 2 00% - £2 Output 2
Opéned
during division 4900SH055

FIG 7-28 Arithmetic block 2

C600
Arithmetic selection
C602 C601
c146/c147 ¢ Y £200 %
Input 1 . * + |- C145/C146
P C146/C147 17 Output 1
— 4 L C145/C146
Input 2 To0% £ Output 2
Oplened
durina division 49001056

FIG 7-29 Arithmetic block 3

1. Inputs

With the function "freely assignable analog inputs” each input can be assigned to
a”terminal signal” from the table in C145. If signals are assigned to the inputs, the
input codes are for display only. If the inputs are not assigned, constant values can
be assigned via the input codes. These values can also be save via C003.

2. Outputs

With the function "freely assignable analog inputs” (see code C146), arithmetic
block outputs (signal sources) can be assigned to certain targets. If the arithmetic
block is assigned to another input or code, the access to this code via keypad or
interface is no longer enabled.

The output signal is limited to max. [200%.
The arithmetic blocks can also be output via the monitor output as analog voltage.
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The analog inputs terminal 8 and terminal 6 are to be connected (division) via the
arithmetic block 2 and then be assigned to the code C046 "main set-value”.

Procedure
Select C145 = -4-, terminal 8

Select C145 = -3-, terminal 6

3. Functions

Assign C146 = -14-, arithmetic block 2 input 1

Assign C146 = -15-, arithmetic block 2 input 2

Select C145 = -10-, arithmetic block 2

Assign C146 = -1-, main set-value (C046)

C191 = -4-, division: select input 1/ input 2 (C338 / C339).

For all arithmetic blocks the following functions can be preselected (example for

arithmetic block 2):

with C191 = -0-, output = C338 (C339 not processed)

with C191 = -1-, output = C338 + C339
100% = 50% + 50%

with C191 = -2-, output = (C338 - C339
50% =100% - 50%

with C191 = -3-, output = C338 . C339

100% =100% -«

100%

with C191 = -4-, output = C338/ 1C339|
1% =100% / 100%

with C191 = -5-, output = C338/ (100% - C339)
200% = 100% / (100% - 50%)

Arithmetic block 1 (fixed)

Code |Name Possible settings

Lenze Selection

Info

C190* CArithmetic 1 -0- Output = C046

block 1 Output = C046 + C049

Output = C046 - C049

Output = C046 (049

Output = CO46 / |C049)|

Output = C046 / (100% - C049)

R ST

Lenze
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Arithmetic block 2

Code | Name Possible settings
Lenze Selection Info
C191* TArithmetic 1 -0- Output = C338
block 2 -1- Output = C338 + G339
-2- Output = C338 - G339
-3- Output = C338 [£339
-4- Output = C338 / |C339
-5- Output = C338 / (100% - C339)

(338* |Input 1, 0% -100.0 % {0.1 %} 100.0 % If an analog signal source (C145/C146) is
Arithmetic -200 % {1 %} +200 % assigned, the parameter will be displayed
block 2 only.

C339*  |Input 2, 0% -100.0 % {0.1 %} 100.0 % If an analog signal source (G145 / C146) is
Arithmetic -200 % 1 % +200 % assigned, the parameter will be displayed
block 2 only.

Arithmetic block 3

Code |Name
(600* C_Arithmetic
block 3

C601*  |Input 1,
arithmetic
block 3

602* |Input 2,
arithmetic
block 3

Possible settings
Selection

Lenze
1

0%

0%

-0-
-1-
-9-
-3-
-4-
-5-

-200 %

-100.0 % {0.1 %}

-200 %

Output = C601

Output = C601 + C602
Output = C601 - C602
Output = C601 [T602
Output = C601 / |C602)]

Output = G601 / (100% - C602)
-100.0 % {0.1 %}

100.0 %
{1 %} +200 %

100.0 %
{1%} +200 %

Info

If an analog signal source (G145/C146) is
assigned, the parameter will be displayed
only.

If an analog signal source (G145 / C146) is
assigned, the parameter will be displayed
only.
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Motor potentiometer

Purpose

The motor potentiometer serves as alternative set-value source which can be
controlled with 2 keys.

No input
Motor f C046 main setpoint
potentio-

——— C047 torque setpoint
meter

Acceleration Deceleration

deactivate 49008tr057

Lenze

FIG 7-30 Motor potentiometer

The motor potentiometer is a function unit which can be assigned to different
inputs.

With the function ”freely assignable analog inputs” the motor potentiometer output
can be assigned to the targets listed under C146.

Note!

The output of the motor potentiometer cannot be directly assigned to the field
current set-value selection. If this should be required, another function block can
be connected in between (e.g. limitation element).

Example :

C145 =-8-  Select motor potentiometer output

C146 = -23- Assign limitation element 1

C145 =-19- Select limitation element 1 output 1

C146 =-5-  Assign field-current set-value

The signal resolution is [14 bit] (-16384 ... +16384), except for the targets
C146 = -10- C027 of digital input X5

C146 = -11- C027 of digital input X9

C146 = -12- gearbox factor C032

C146 = -13- phase trimming C256

the controller works with a resolution of [15 bit-1] (-32767 ... +32767)

As soon as the motor potentiometer is assigned to an input or a code, the direct
access to this codes is no longer possible.

The motor potentiometer output can also be output as analog voltage via the
monitor output.

The output value of the motor potentiometer is displayed under the code (e.g.
C046, C047)assigned to the motor potentiometer. The functions ctrl. inhibit, TRIP
and QSP have no influence on the motor potentiometer because it is an
independent block.

After motor potentiometer activation all other control functions remain active.

48XX/49XXSHB0399
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If the motor potentiometer acts on the main set-value C046, QSP, the ramp
function generator of the main set-value, JOG enable and CW/CCW changeover
have priority.

7.5.3.1 Control of the motor potentiometer
- If the terminal signal ”acceleration” is active, the ramp function generator
(RFG) accelerates to its upper limit value (C260).
- If the terminal signal "deceleration” is active, the RFG decelerates to its
lower limit value (C261).
- The existing RFG content remains the same as long as none of the signals
is active.

Upper limit value (C260)

Lower limit value (C261)

.

Acceleration J u
Deceleration ﬂ l

FIG 7-31 Signal flow at the motor potentiometer output

49008tr058

©) Acceleration ramp depends on acceleration time G262
® Deceleration ramp depends on deceleration time C263

In addition to the two input terminals "acceleration” and "deceleration” there is
another terminal which enables the activation and deactivation of the motor
potentiometer.

If the motor potentiometer is activated, the output accepts the signal value
assigned to be input before. If the signal value is not withing the motor
potentiometer limit, it will be reduces to the corresponding limit value (depending
on the acceleration and deceleration time).

If the motor potentiometer is deactivated, its output reacts as selected under

C264.

-0- No further action, value is stored

-1- The motor potentiometer decelerates or accelerates to 0%.

-2- The motor potentiometer decelerates or accelerates to the lower limit value (C261).

-3- The motor potentiometer immediately changed its output to 0% (important for the emergency-switch-off
function)

-4- The moator potentiometer immediately changes its output to the lower limit value (C261).

-5- The moator potentiometer decelerates or accelerates to the upper limit value (G260).
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Initialisation

When switching off the mains, the output value of the motor potentiometer is
stored in the EEPROM. Select under code C265 whether the motor potentiometer
accepts the stored value or the lower limit value when starting after mains
connection.

The EEPROM is designed for a minimum of 40.000 mains connection cycles.

Memory function of the motor potentiometer (S&H)
Purpose

The memory function of the motor potentiometer (sample and hold, S&H) can be
reassigned to a freely assignable analog input (FAI). It is thus possible to store a
signal stored under C145 when switching the mains.

Note:

Note!

For this function, the deactivation and the initialisation function of the motor
potentiometer is used, i.e. the motor potentiometer can no longer be used when
switching to a FAl signal.

C146/C147
Input P,

C145/C146

Tir Tif
C262 C263 Motor potentiometer

output

C266 C260
FDI C261

C264 (C265

C267

C264 C265 4900Str059

Lenze

FIG 7-32 Motor potentiometer with S&H function

With the function ”"Deactivate motor potentiometer’ via FDI (C113) the hold

function is activated. A change of the input value does not influence the output any

longer. When switching the mains, the value stored last is transferred to the
EEPROM and is available when switching on the mains again.
The initialisation function is however dependent on the codes C264 and C265.

48XX/49XXSHB0399

,,,,,,,

7-75




,,,,,,,

Configuration

Code Name Possible settings
Lenze Selection Info

260* |Upper motor | 100% | -100.0 % {0.1 %} +100.0 % G260 must be higher than C261!
potentiometer
limnit

C261* |Lowermotor | 0% -100.0 % {0.1 %} +100.0 % €261 must be smaller than G260!
potentiometer
limit

C262* |Moator 10s 1s {1s} 5000s (262 is activated if the motor
potentiometer potentiometer terminal is set to "UP”
?cceleration Ref.: Change from 0... C100%

ime

C263* |Moator 10s 1s {1s} 5000s (263 is activated if the motor
potentiometer potentiometer terminal is set to "DOVWN”
?_eceleration Ref.: Change from 0... C100%

ime

(264 * Notor 0 -0 No function, motor potentiometer is not Function, which is executed when
potentiometer changed. deactivating the motor potentiometer
deactivation -1- Down to 0%, motor potentiometer output (terminal DEACTIVE is set).
function runs with the corresponding acceleration or

deceleration time to 0%.

-2- Down to lowest limit, motor potentiometer
output runs with the corresponding
acceleration or deceleration time to the value
under C261.

-3- Jump to 0%, motor potentiometer output
immediately changes to 0%.

-4- Jump to the lowest level, motor potentiometer
immediately changes to the value indicated
under C261.

-5- Up to the highest level, motor potentiometer
output runs with the corresponding
acceleration or deceleration to the value
indicated under G260.

(265* [nitialisation 0 -0- Acceptance of the saved value S&H output ~ Function which is executed when
function accepts the value which was set before switching on the mains.
Sample & switching the mains.

Hold -1- Lower limit, S&H output accepts the value of
C261.

(266* |Moator 100 % {01% +100% Under G266 the motor potentiometer can
potentiometer: also be operated with sand t.
Operation via Display: Output value of the mator
keypad potentiometer in % and exact control

program value.

(267*[[Sample and 0 -0- S&H for motor potentiometer output

Hold function

S&H fiir FAI signal

7-76 48XX/49XXSHB0399
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75.4 Fixed set-value
Purpose
The function block fixed set-values” is used to program a maximum of 15 fixed
setpoints and to call them via digital terminals or control codes.
These fixed setpoints can be used e.qg. for:
e Different dancer set positions when a dancer position control is used or
e Different stretch conditions (gearbox factor) when a speed ratio control with
digital frequency coupling is used.
Function
"Fixed set-values” are independent function blocks. Their outputs can be used as
set-value source for other function blocks (e.g. process controller, arithmetic
block, ...). The parameter setting is the same as for the JOG values. The function
block provides another freely assignable analog input (FAI), which is assigned to
the output if none of the 15 fixed set-values is selected via C194 or the controlword
includes a 0.
C146/C147 C194
Input ————wf  FAI
st | ovsero
Fixed setpoint i Outpul
Fixed s:etpoint 1 i
T T C112/C113
C192 €193 { Freely assignable
Fixed setpoint  Fixed setpoint{ dig. inputs
selection  input :
EEE}
Fixed setpoint
enable 4900Str060
FIG 7-33 Fixed set-values
Parameter setting of the fixed setpoints
Similar to the JOG values, the parameters are set via 2 codes.
o Select the fixed set-value to be parameterised under C192
e Change or set the value under C193
The fixed set-values are selected and parameterised via the keypad or the LECOM
interface.
Output of the selected fixed setpoint
The output of the fixed set-values depends on the parameter under C194, the
control word. Via this code always a on fixed set-value is assigned to the output.
This code is controlled via keypad, LECOM or freely assignable digital inputs
(operating mode C001). The function block output is assigned under codes
C145/C146.
Normalisation
The values for the fixed set-value range between -100% and +100%.
Lenze 48XX/49XXSHB0399 7.77
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7.5.5 Absolute value generator

Purpose
Bipolar signals can be converted into unipolar signals.
Parameter setting

C660
c146/C147 C145/C146

Input \/ p—+——— OQutput 1
C145/C146

Output 2

4900Str061

FIG 7-34 Absolute value generator

1. Input

With the function "freely assignable analog inputs” each input can be assigned to

a "terminal signal” from the table in C145.
2. Outputs

With the function "freely assignable analog inputs” the outputs can be assigned to

the targets listed under C146.
3. Function
The absolute value of the input signal is generated.

Code Name |Possible settings

| Lenze Selection Info
660* |Input, 0% |-100.0% {0.1 %} 100.0 % Display parameter only
absolute -200 % {1 %} +200 %
value
generator
48XX/49XXSHB0399 Lenze
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7.5.6 Limitation elements
Purpose
The controller provides two limitation elements. With these function blocks signals
can be limited to adjustable value ranges.
Parameter setting
C631  C630
C632
c146/C147 C145/C146
Input Output 1
C145/C146
OUtpUt 2 4900Str062
FIG 7-35 Limitation element 1
C631  C630
C632
c146/C147 C145/C146
Input Output 1
C145/C146
Output 2
4900Str062
FIG 7-36 Limitation element 2
1. Input
With the function "freely assignable analog inputs” each input can be assigned to
a "terminal signal” from the table in C145.
2. Outputs
With the function "freely assignable analog inputs” the outputs can be assigned to
the targets listed under C146.
3. Function
The function is an override function. If the input signal exceeds the upper limit
(C630 or C635), the upper limit is effective. If the input signal falls below the lower
limit (C631 or 636), the lower limit is effective.
Code |Name Possible settings
Lenze Selection Info
C630* |LE1 upper 100 % -100.0 % {0.1%  100.0% €630 must be higher than C631!
limit -200 % {1 % +200 %
C631* [LE1lower  -100 -100.0 % {0.1%  100.0% €631 must be smaller than C630!
limit % -200 % {1 % +200 %
C632* |Input, LE1 | 0% -100.0% {0.1 %} 100.0 % Display parameter only
-200 % {1 %} +200 %
0635 |LE2 upper 100 % -100.0 % 0.1 %} 100.0 % (635 must be higher than C636!
limit -200 % {1 % +200 %
(636* |LE2Ilower = -100 -100.0 % 0.1 %} 100.0 % (636 must be smaller than C635!
limit % -200 % {1 % +200 %
C637* |Input, LE2 | 0% -100.0% {0.1 %} 100.0 % Display parameter only
-200 % {1 % +200 %
Abbreviation: LE = Limitation element
Lenze 48XX/49XXSHB0399
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7.5.7 PT1 element
Purpose
Signals can be filtered with this function block.
Parameter setting
C640
C641
c146/C147 C145/C146
Input Output 1
C145/C146
Output 2
49008Str064
FIG 7-37 1st order delay element (PT1 element)
1. Input
With the function "freely assignable analog inputs” each input can be assigned to
a "terminal signal” from the table in C145.
2. Outputs
With the function "freely assignable analog inputs” the outputs can be assigned to
the targets listed under C146.
3. Function
The delay time T is set under C640. The proportional coefficient is determined as
K=1.
K=1 ."/
T t ——
4900Str065
FIG 7-38 Transfer characteristic of the PT1 element
Code | Name Possible settings
Lenze Selection Info
(640 PTH 20.00s 0.01s {0.01 s} 1s
element 1s {0.1s} 10s
Time 10s {1s} 50
constant
C641*  |Input, 0% |-100.0% {0.1 %} 100.0 % Display parameter only
PT1 -200 % {1 %} +200 %
element

7-80 48XX/49XXSHB0399
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7.5.8 Addition
Purpose
The controller provides two addition facilities with three inputs each. Here, analog
signals can be added or subtracted.
Parameter setting
ce10 £200 %
C145/C146
Input 1 Output 1
C145/C146
C146/C147 § Output 2
Input 2
C146/C147 §
Input 3 4900Str066
FIG7-39  Addition 1
ce14 4200 %
C145/C146
Input 1 Output 1
C145/C146
Output 2
Input 2
C146/C147
Input 3 4900Str067
FIG7-40  Addition 2
1. Input
With the function "freely assignable analog inputs” each input can be assigned to
a”terminal signal” from the table in C145. If signals are assigned to the inputs, the
input codes are for display only. If the inputs are not assigned, constant values can
be assigned via the input codes. These values can also be stored via C003.
2. Outputs
With the function "freely assignable analog inputs” the outputs can be assigned to
the targets listed under C146.
3. Function
Input 1 is added to input 2. Input 3 is subtracted from the calculated result. Then,
the value is limited to [200%.
Lenze 48XX/49XXSHB0399 7.81
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Addition 1:
Code | Name Possible settings
Lenze Selection Info

C610* |Input 1, 0% -100.0 % {0.1 %} 100.0 % If an analog signal source (C145/C146) is
addition -200 % {1 %} +200 % assigned, the parameter will be displayed
block 1 only.

C611*  |Input 2, 0% -100.0 % {0.1 %} 100.0 % If an analog signal source (C145/C146) is
addition -200 % {1 %} +200 % assigned, the parameter will be displayed
block 1 only.

C612*  |Input 3, 0% -100.0 % {0.1 %} 100.0 % If an analog signal source (G145 / C146) is
addition -200 % 1 % +200 % assigned, the parameter will be displayed
block 1 only.

Addition 2:
Code | Name Possible settings
Lenze Selection Info

C614*  Input1, 0% -100.0 % {0.1 %} 100.0 % If an analog signal source (C145/C146) is
addition -200 % 1 %) +200 % assigned, the parameter will be displayed
block 2 only.

C615*  |Input 2, 0% -100.0 % {0.1 %} 100.0 % If an analog signal source (C145/C146) is
addition -200 % 1 % +200 % assigned, the parameter will be displayed
block 2 only.

C616*  Input 3, 0% | -100.0 % {0.1 %} 100.0 % If an analog signal soucre (C145 / C146) is
addition -200 % 1 %) +200 % assigned, the parameter will be displayed
block 2 only.

7-82 48XX/49XXSHB0399
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7.5.9 Square-wave generator

Purpose
The square-wave generator accepts jump responses from the control circuits.
Parameter setting

Ce670 B C145/C146

4900Str068

FIG 7-41 Square-wave generator

1. Input
The amplitude is set under C670 (upper value) and C671 (lower value).
2. Outputs

With the function freely assignable analog inputs” the output can be assigned to
the targets listed under C146.

3. Function
The transfer time is set under code C672. The period results from T = 2 [IC672.

C670

t——

Ccé71

C672

T

4900Str069

FIG 7-42 Signal flow at the square-wave generator

Code Name Possible settings
Lenze Selection Info
C670* ' Square-wave | 0% -100.0 % {0.1 %} +100.0 % (670 must be higher than C671!
generator
upper limit
C671* |Square-wave = 0% | -100.0 % {0.1 %} +100.0 % (671 must be smaller than C670!
generator
lower limit
C672*  Switch-over 01s [01s {0.1s} 10s
time of the 10s {1s} 100s
square-wave 100's {10 s} 3000s
generator
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7.5.10 Dead-band element
Purpose
The dead-band element is used to set interferences around the zero point (e.g.
interference on analog input voltages) to digital zero.
Parameter setting
C620 C621
C622
C146/C147 C145/C146
Input Output 1
C145/C146
OUtDUt 2 4900Str070
FIG 7-43 Dead-band element
1. Input
With the function "freely assignable analog inputs” each input can be assigned to
a "terminal signal” from the table in C145.
2. Outputs
With the function "freely assignable analog inputs” the outputs can be assigned to
the targets listed under C146.
The output signal is limited to max. [200%.
3. Function
Output
<—~ Input
C621
49008Str071
FIG 7-44 Characteristic for the dead-band element
Code C621 determines the dead band. The gain is set under code C620. The
function is symmetrical to the zero position.
Code | Name Possible settings
Lenze Selection Info
C620* Gaindead | 1.00 -10.00 {0.01} +10.00
band
element
C621* Deadband, 1.0% 0.0% {01%  100.0%
dead band
element
(0622* |Input, dead | 0% | -100.0 % {0.1 %} 100.0 % Display parameter only
band -200 % {1 % +200 %
element

7-84 48XX/49XXSHB0399

Lenze



7.5.11

Configuration

DT1 element

Purpose

The DT1 element is to differentiate signals.
It can, for instance, be used for acceleration compensation (dv/dt).

Parameter setting

C653 C650 C651
C652

+200 %
C146/C147 l C145/C146
Input 4‘\—?——{ P l——h&_ |——| % Output 1

C145/C146

Output 2

4900Str072

FIG 7-45 1st order derivative element (DT1 element)

1. Input

With the function "freely assignable analog inputs” each input can be assigned to
a "terminal signal” from the table in C145.

2. Outputs

With the function "freely assignable analog inputs” the outputs can be assigned to
the targets listed under C146. The same signal is assigned to both outputs. The
output signal is limited to max. [200%.

3. Function

The gain K is set under code C650, the delay time Tv is set under C651. The input
sensitivity of the DT1 element can be reduced under C653, i.e. according to the
settings, only the high-value bits indicated are evaluated.

K

Tv t 4900811073

Code

Name

FIG 7-46 Transfer characteristic of the DT1 element

Possible settings
Lenze Selection Info

C650*

Gain

1.00 -10.00 {0.01} +10.00

0651*

Time

constant 1.0s {0.1s} 50s

1.0s 001s {0.01s} 1.00s

0652*

C653*

Input

Input

sensitivity

0% -100.0 % {0.1 %} 100.0 % Display parameter only
-200 % {1 %} +200 %

15 bit evaluation

14 bit evaluation

13 bit evaluation

12 bit evaluation

11 bit evaluation

10 bit evaluation

9 bit evaluation

NP hoh

Lenze
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7.5.12  Freely assignable comparator
The freely assignable comparators generate a digital output signal which depends
on the analog input signals.
C584
Reset T
0%81
input 2 C580 7 digital output
Input 1 —— T A — analog output
C146/C147 C145/C146
49008tr074
FIG 7-47 Comparator 1
C594
Reset i
C591
Input 2 Y
C590 digital output
Input 1 — Y analog output
C146/C147 C145/C146 190051075
FIG 7-48 Comparator 2
Inputs:
With the function “freely assignable inputs” each analog input of the comparator
can be assigned to a"terminal signal” from the table according to C145. The input
values are compared in the range of (200 %.
With the function "freely programmable digital inputs”, the reset input can be
connected with a signal source according to the table under code C112.
”Analog” output:
With the function "freely assignable inputs” the inputs C580 for comparator 1 and
C590 for comparator 2 can be used for further processing tasks. It is possible, for
example, to compare the signal at the analog input terminal 8 with a limit value and
provide the main set-value.
”Digital” output:
With the function "freely assignable digital outputs”, the result of the comparator
can be assigned to an output according to the table under C116.
7-86  48XX/49XXSHB0399 Lenze
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200% | A

Hysteresis Cqmparator
Comparator input 1
input 2
|
o - i
I
I
I
I
I
|
i
-200 % :
I
I
Reset !
signal |
I
I
I
I
I
I
|
i
I
I
I

Output
signal
high-active

Filing
deactivated

Output
signal
high-active

Filing
activated

e —————
t —»

4900Str076

Lenze

FIG 7-49 Output signal depending on the input signals of the freely assignable comparator

Under codes C582 and C592 the hysteresis can be changed withing the range of
0...100 %. The hysteresis refers to the signal at input 2 of the comparator.

If the lower threshold (value of the upper threshold according to input 2 minus value
of the hysteresis) is < -200 %, the comparator output can be reset via the reset
function.

If the memory function is activated under codes C583 and C593, the comparator
sets the digital ouput when switching for the first time. The digital output can only
be reset using the reset function.

For the time, the reset signal is active, the comparator resets the digital output
independently of the memory function.

48XX/49XXSHB0399
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Code  Name Possible settings
Lenze Selection Info

C580* |Input 1, 0% -100.0% {01%  +100.0 % If an analog signal source (C145/C146) is
Comparator 1 -200 % 1 % +200 % assigned, the parameter will be displayed

only.

C581*  |Input 2, 0% -100.0 % {01%  +100.0 % If an analog signal source (C145/C146) is
Limit value -200 % {1 %} +200 % assigned, the parameter will be displayed
for only.
comparator 1

(582*  |Hysteresisfor 0% (0% {0.1%  +100 % Lower threshold = C581 - C582,
lower reference: C581
threshold
Comparator 1

(583*_IMemory -0- Memory function not active
function The output is reset when the value falls below
Comparator 1 the lower threshold (C581 - C582)

-1- Memory function active
The output remains set after initial switch on.

(584*[Reset -0- Reset function not active The activation resets the output
function -1-  Reset function active
Comparator 1

C590*  |Input 1, 0% -100.0 % {01%  +100.0 % If an analog signal source (C145/C146) is
Comparator 2 -200 % {1 %} +200 % assigned, the parameter will be displayed

only.

C591*  Input 2, 0% -100.0 % {0.1%  +100.0 % If an analog signal source (C145/C146) is
Limit value -200 % 1% +200 % assigned, the parameter will be displayed
for only.
comparator 2

(592*  Hysteresisfor 0% 0% {01%  +100% Lower threshold = €591 - €592,
lower reference: C591
threshold
Comparator 2

£593*IMemory -0- Memory function not active
function The output is reset when the value falls below
Comparator 2 the lower threshold (C591 - C592)

-1- Memory function active
The output remains set after initial switch on.

(594* [Reset -0- Reset function not active The activation resets the output
function -1-  Reset function active
Comparator 2
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7.6 Additional control functions
7.6.1 Additional torque values
Stop!
The external torque limitation has an effect on the n controller input, not on the
sum of torque set-value signals.
Noffset
¢ C025/C026 N setat n-controller ( Configuration C005 = -1x- )
Tach in% of N max
aco C145/C146
+180 V co2s5/C027 €005 Configuration M o
Incremental set in%
11 Nact of M
encoder C25/C26 C27 = &S C051 n-controller mc"z‘)xse
e H |—— —
Resolver I———
D . €070 Vpn ]
e =1 C198 €071 Tnn
o X - €072 Kn It
Armature voltage co2s/c027 232 . C310
|
act | - R-compensation _ _ /i o 821;
100 % le— C313
External torque limit C025/C026 C145/C146 ‘ Ds;w__def;zl‘;em
current limitation
0025/0027 L !sol
ov= notorque C063
10V = max. torque C146/C147 | co82 \ c148 ?
Additional torque setpoint 1 o — — Imax
C146/C147 C149 ? f C022, C023
Additional torque setpoint 2 o — *
4900Str077
FIG 7-50 Signal-flow chart (section) for additional torque set-values
Purpose
The additional torque set-values can be used for friction compensation or
acceleration (dv/dt)
Parameter setting
1. Input
With the function "freely assignable analog inputs” each input can be assigned to
a “terminal signal” from the table in C145.
If signals are assigned to the inputs, the inputs codes are for display only. If the
terminal control is deactivated, the actual terminal value will be accepted for
operation.
48XX/49XXSHB0399
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If the inputs are not assigned, constant values can be assigned via the input
codes. These values can also be stored in EEPROM via C003.

2. Function

The additional torque set-values have a summing influence on the n controller
output. The sum of these signals is limited to [100%.

Code

Name Possible settings
Lenze |Selection Info

G148

Additional 0 |-100.0 % Mmpax {0.1 %} +100.0 % Myax Display only with terminal control. If the
torque -200 % Myax 1%} +200 % Myax terminal control is deactivated, the actual
value 1 terminal value will be accepted for
operation. In the armature setting range:
100 % Mpax correspond to 100 % lyax
(€022, C023)

G149

Additional 0 |-100.0 % Mmpax {0.1 %} +100.0 % Myax Display only with terminal control. If the
torque -200 % Mypax 1%} +200 % Myax terminal control is deactivated, the actual
value 2 terminal value will be accepted for
operation. In the armature setting range:
100 % Mpax correspond to 100 % lyax
(C022/C023)

7.6.

2 Speed dependent armature current limitation

Ext

Ad

AB
armature voltage

Additional torque setpoint 1 o

Noffset

<& C025/C026 Ny at n-controller
in % of n

max

C145/C146

C025/C027
+180V C005 Configuration

a1

Incremental
encoder (C25/C26 C27

e e B H Iﬁ—
R | |
eEg]ver I_.40

B2 C C198 coTMT
nn
o E - €072 Kgn

v C025/C027 — =
|
T
|
|

Nact
O C051 n-controller

IFact

1
C310
C311
C312
|a— C313 ‘
— C314

speed-dependent

current limitation

| i
[

set
1 coe3

l,¢ C232
| - R- compensation

C025/C026
ernal torque limit C145/C146

0 V = no torque C025/0027

10V = max. torque C146/C147 C282 C148 ?
—

hd /— |max
C146/C147 C149 ? C022, C023

+—

|—

V%

ditional torque setpoint 2 o

49008tr078

FIG 7-51 Signal-flow chart (section) for speed-dependent armature current limitation

Purpose

If DC machines are drive with rated armature current in field weakening operation,
the segment voltage (at the armature) can reach impermissibly high values.

48XX/49XXSHB0399 Lenze
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Therefore, the current limitation must be reduced depending on the
compensation of the DC machine and the actual speed.
|max
100%
(C022, C023)
Limit value 14
(C310)
Limit value 21
(C311)p n ! !
c312) ©313) Chay " snosiors
FIG 7-52 Parameter assignment to the speed-dependent armature current limitation
The speed-dependent current limitation acts on the current set-value C063
(reference | : C022, C023).
Linear characteristic
If the current limit is to be lowered linearly (depending on the machine used), the
speed at which the reduction is to begin is set under C313. The slope of the
characteristic is set under C311 and C314.
Non-linear characteristic
By means of a second section with linear slope, the non-linear characteristic can
be approximated with two vertex.
The speed at which the lowering of the current limit is to start can be set with the
parameter C312. The slope of the 1st section is set under codes C310 and C313.
The 2nd section is parameterised with codes C311 and C314.
Motor types
Usually, compensated machines require a current reduction as of approx. 1:3 field
weakening operation. Uncompensated machines require the reducation as of
1:1.2 field weakening operation. The current limitation is then to be lowered with
the function 1/n.
Lenze 48XX/49XXSHB0399 7-91
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Code |Name Possible settings
Lenze |Selection Info

(310 |Speed-dependent | 100% | 0.0 % {0.1 %} +100.0 % Valid for speed under C313 €310
current limitation must be higher than C311!
Limit value 1

C311* | Speed-dependent | 100% | 0.0 % {0.1 %} +100.0 % Valid for speed under C314 C311
current limitation must be smaller than C310!
Limit value 2

C312* |n0 3000 | 0 rpm {1 rpm} 5000 rpm Actual speed threshold (activation of
Speed-dependent | rPM current limitation), condition: ny > ng
current limitation

(313* |nl 4000 | 0 rmpm {1 rpm} 5000 rpm Actual speed threshold for limit value 1,
Speed-dependent | rPM condition: no > ny > ng
current limitation

C314* |n2 5000 | 0 rpm {1 rpm} 5000 rpm Actual speed threshold for limit value 2,
Speed-dependent | rpm condition: np > ny > g
current limitation

For more detailed information see the motor catalogue or contact the
manufacturer.
48XX/49XXSHBO399 Lenze
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n controller adaptation
Purpose
The adaptation of the speed controller is to improve the control behaviour. It is
recommended for
e® low speed set-values (start)
e set-value jumps from n,-> 0 (stop) without return and drives with high
inertias.
Adaptation via characteristic
e Input data:
Vol V= C070 (default setting = 8)
— Vp1 (CO70) |V = (320 (default setting = 8)
Viyg= (321 (default setting = 8)
ng= (323 (default setting = 50rpm)
ng= (0322 (default setting = 3000rpm)
Vp2
p Net= G050 as absolute value
Vp3 o Display value
no nq —= |V pactual = G319
Nset o Conditions
4900Str080 .
1.Nget < N valid for Vi
2.1 <Nggt < N1 valid:
Vpi-V
Vp = Vp2+p1_—nOpZ (nset - no)
3.Nget > Ny valid for Vg (C070)
FIG 7-53 Characteristic for intermally derived n controller adaptation
The n controller adaptation is enable under C324 = -1-. The input of the n
controller adaptation must not be assigned with an analog signal (see C145 /
C146).
Adaptation via analog input terminal
e Input data:
V1 = C070
Y f i
p V » = £320
S p2
Vp1 (C070) o Display value
Vv pactual= G319
o Conditions
1.if Vipput = 0, Vo
Vp2 2. Vinput < Vinex
0 V max Vinput— | _ Vpt - Voo V.
4900Str081 p- Vp2 * Umax ' lnpUt
3.if Vinput = Vimax, V1 (C070)
FIG 7-54 Characteristic for external selection of the n controller adaptation
The n controller adaptation is enable under C324 = -1-. The input of the n
controller adaptation must be assigned to an analog signal using C145 / C146.
48XX/49XXSHB0399
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7.6.4 S-shaped ramp function generator characteristic
For the ramp generator of the main set-value you can select two different
characteristics under C134:
e linear characteristic for all accelerations which require a constant
acceleration
e S-shaped characteristic for all accelerations which require a shock-free
acceleration.
Code |Name Possible settings
Lenze |Selection Info
€012 |Acceleration | 0.00s | 0.00 s {0.01sf 1s Time refers to 0...Nmax
timg Tj, for 1s {0.1 s} 10s
main 10s {1s 100's
set-value 100's {0s 9905
C013 |Deceleration | 0.00s | 0.00 s {0.01st 1s Time refers to 0...Nmax
time it for 1s 01sh  10s
main 10s {1s 100's
set-value 100's {0s 9905
G131* |Ramp 0 |-0- Enable ramp function generator If ramp function generator STOP (main
function -1- Stop ramp function generator setpoint) is enabled via terminal, G131 is
generator for display only.
STOP
C132* |Ramp 0 |-0- Enable mains setpoint at RFG input
function -1~ Ramp function generator input = 0
generator
input= 0
C134* |Ramp 0 |-0- Linear characteristic
function -1- S-shaped characteristic
generator
characteristic
C182* [Titime ofthe |20.0s [0.01s {0.01 s} 1s T time for the S-shape ramp function
s-shaped 1s {0.1s} 10s generator of the main set-value
ramp function 10s {1s} 50s
generator

Depending on the operating mode, the functions RFG stop (C131) and ramp
function generatorinput = 0 (C132)can be controlled and used for other switching
via the keypad, LECOM interface or freely assignable digital input terminals.

Note!

With setting controller inhibit, the signal at the RFG output jumps to the value = 0.
If the controlleris enabled again, the set-value at the RFG output accelerates from
the actual speed to the speed set-value.

7.6.5

48XX/49XXSHB0399

Actual speed filter

The actual speed circuit is equipped with a PT1 filter which is activated under
C198. The filter can be used to reduce mechanical resonances. The filter should
only be used in configurations without superimposed phase control circuits.
(C254=0).

Lenze
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Code |Name

Possible settings
Lenze |Selection

Info

[C198] |Enable

actual

speed filter

0 |-0- Filter not active
-1- Filter active

C199* |Time

filter

constant
act. speed

10ms | 8ms {1ms} 100ms

7.6.6

Stop!
Another time constant in the speed control circuit can lead to instability of the
drive!

Excitation characteristic

In basic configuration, the DC controller uses an internally stored excitation
characteristic to detect armature current set-values and to adpat the control
parameters of the field current controller in field weakening operation.

The influence of the internal excitation characteristic can be switched off via code
C235. If this is the case, the further control process is based on operation with
rated excitation (La:dq) i.€. neither the gain of the armature control circuit nor the
adaptation of the control parameters for the field current controller are adjusted.
The external selection of the excitation characteristic is possible by assigning an
analog signal source using codes C145/C146.

Mgt in %
of M max
C056

| 0
Fact—9
act [~
100% (off) —wt

—
C146/C147
Changeover
for ext. excitation
characteristic

Input

[<-C310
[—C311
<+ C312
[<-C313
[«-C314

lset
C063
Imax

C022/C023

Speed
dependent
current
limitation

T

|Ip-controller
adaptation
of ctrl. parameters

%

49008tr082

FIG 7-55 Signal-flow chart (section) for the selection of the excitation characteristic

Code [Name

Possible settings
Lenze |Selection

Info

[C2357]

Excitation 0 |-0-
characteristic 1-

internal excitation characteristic active
internal excitation characteristic not active

With C235= -1-, the control process is
based on operation with rated excitation.

Lenze
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7.7 Monitoring

Note!
Fault messages can only be reset, when the fault has been eliminated.

7.7.1 Change of the monitoring functions

Purpose

The changeover offers the possibility to select whether the monitoring function is
indicated as TRIP, warning, message with pulse inhibit or without pulse inhibit.
Furthermore, monitoring functions can also be switched off.

Warning!
For safety reasons the drive should always be disconnected from the mains while
trouble shooting mains failures or failures of the actual value encoder.

TRIP

In the event of a failure, the ignition pulses for armature circuit and field circuit are
inhibited, the digital outputs TRIP and IMP are set and RDY is reset. The failure is
automatically indicated under C067 and it is entered in the history buffer. The
history buffer is not deleted when switching off the mains.

A TRIP must be reset after the fault has been eliminated.
Warning

In the event of a failure one of the freely assignable digital outputs is set (if the
function “Warning” is assigned to the output). The warning is automatically
indicated under C066 and it is entered in the history buffer. The history buffer is not
deleted when switching off the mains.

A warning must be reset after the fault has been eliminated.

Stop!

@ If a controller protecting monitoring function ('l monitoring”, overtemperature
heat sink, overvoltage) is selected as warning, the controller can be destroyed if
the fault is not eliminated in time.
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Message with pulse inhibit

In the event of a failure the ignition pulses are only inhibited for the armature circuit,
the digital output IMP is set, and one of the freely assignable digital output is set
(if the function ”"Message” is assigned to the output). The message is automatically
indicated under C065 and it is entered in the history buffer. The history buffer is
deleted when switching off the mains.

Message without pulse inhibit

In the event of a failure one of the freely assignable digital outputs is set (if the
function "Message” is assigned to the output). The message is automatically
indicated under C065 and it is entered in the history buffer. The history buffer is
deleted when switching off the mains.

Name Lecom TRIP Warning Message Message can be
No. with IMP  without switched
IMP off

0C5  Imoverload* 15 1 X || — —
0C6  Poverload* 16 X X [ 1 1
OUE  Mains overvoltage™ 22 1 X || 1 1
LUt Phase fault* 31 1 [ X [ X
LU Mains undervoltage 32 X [ 1 [ [
LF Underfrequency™ 4 1 1 X 1 1
OF Overfrequency* 42 1 1 X 1 1
OH Heat sink overtemperature* 50 1 X || (| (|
CEO  Communication fault with option 61 1 X [ — X
uts 13V supply interfered* 70 1 X [ 1 1
CCr  System fault 71 X (| || (| (|
PR Parameter fault 72 X (I 1 [ [
PR1 Parameter set 1 defective 72 X 1 1 1 1
PR2  Parameter set 2 defective 72 X 1 || 1 1
PR3 Parameter set 3 defective 72 X [ [ (| (|
PR4  Parameter set 4 defective 72 X [ [ [ (|
PER  Program error 73 X 1 1 1 1
SP Wrong signal source polarity 80 1 X [ 1 X
Sd1 Analog encoder defective 81 1 X || (| X
Sd2  Resolver fault* 82 1 X || — X
Sd3  Encoder fault at X5* 83 1 X 1 1 X
Sd4  Encoder fault at X9* 84 1 X || 1 X
Sd5  Set-value encoder at 4mA...20mA |85 1 X || — X

defective
EEr External error* 91 1 X X X 1
dEr Motor blocked 93 1 X [ 1 X
ACI armature circuit interrupted 9% 1 X [ [ X
FCI Field circuit interrupted 96 1 X 1 (I X
P03 Following error (tolerance exceeded) 153 X X X 1 X
P13 Angle overflow 163 1 1 || 1 X

(Detection not possible)
CE9  Communication monitoring 69 X X X X 1

Serial interface
X = Selection possible - = Selection not possible 1 = Default setting
* Achnowledgement not possible during TRIP

48XX/49XXSHB0399
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Changeover of the monitoring function with active TRIP

Even if a monitoring function has activated a TRIP, which is still active, it can be
changed to warning or message:

e The display changes to warning or message.
e The TRIP remains active!

e Acknowledge the TRIP after fault elimination:
- under C067 with SH + PRG or
- via terminal "TRIP reset”
Basic settings for some monitoring functions at configuration changeover

The monitoring function for ’defective analog encoder (Sd1), resolver fault (Sd2),
encoder fault at X5 (Sd3) and encoder fault at X9 (Sd4) are preset when the
configuration is changed (C005). The setting depends on the configuration.

Configuration Sd1 Sd2 Sd3 Sd4
Defective analog  |Resolver fault Encoder fault at X5 Encoder fault at X9
encoder

005 = -10- switched off switched off switched off switched off

0005 = -11- TRIP switched off switched off switched off

0005 = -12- switched off TRIP switched off switched off

€005 = -13- switched off switched off switched off TRIP

(005 = -40- switched off switched off switched off switched off

0005 = -41- TRIP switched off switched off switched off

0005 = -42- switched off TRIP switched off switched off

€005 = -43- switched off switched off switched off TRIP

0005 = -52- switched off TRIP switched off switched off

0005 = -53- switched off switched off TRIP switched off

€005 = -62- switched off TRIP switched off switched off

(005 = -63- switched off switched off TRIP switched off

0005 = -72- switched off TRIP switched off switched off

These monitoring functions can be changed subsequently.
Display priority when different fault types occur

1. TRIP (C067)

2. Warning (C066)

3. Message with pulse inhibit (C065)
(Pulse inhibit is also activated when a warning is active)

4. Message without pulse inhibit (C065)

Independently of the priority, all faults are displayed in the corresponding codes
and entered in the corresponding history buffer.
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Code Name Possible settings
Lenze Selection Info
C119*[IBelection of -15-  0C5 | Moverload (controller protection)
monitoring -16-  0C6 |2 Moverload (motor protection)
function -22-  OUE Mains overvoltage
-31- LU Phase fault
-32- W Mains undervoltage
-41-  LF Mains underfrequency fraing< 47Hz
-42-  OF Mains overfrequency fiaing> 63Hz
-50- OH Overtemperature heat sink
-61-  CEO Communication error (automation
interface)
-70-  U15 16V failure
-80- SP Wrong signal source polarity
-81-  Sdi Tacho short circuit/interruption
-82-  Sd2 Open circuit of resolver
-83-  Sd3 Encoder fault at X5
-84-  Sd4 Encoder fault at X9
-85-  Sdb Defective setpoint encoder
-91-  EEr Ext. TRIP terminal
-93-  dEr Motor blocked
-94-  ACI Interruption of armature circuit
-96-  FCI Interruption of field circuit
-153- P03 Following error
-163- P13 Angle overflow
-69- CE9 Communication error (serial interface)
[C120%] |Change of -0- TRIP The important monitoring functions are set
monitoring -1- Warning according to the changes of the
function 2 Message with pulse inhibit configuration under C005.
-3- Message without pulse inhibit
-4- Switched-off

Stop!

With configurations C005 = -10- or -40- and in the event of encoder failure with
redundant actual value feedback, the activation of the monitoring ” Armature circuit
interrupted” (ACI) cannot be guaranteed.

For separate electronics’ supply, observe a special switch-off sequence.
Otherwise, the monitorings ”ACI’ and ”FCI” will be activated. Switch-off sequency:

o At first, inhibit the controller.
® Then disconnect field and armature from the mains.
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7.7.2 Overload monitoring for the controller (1T monitoring)
The IE@monitoring is designed for 150 % rated current.
P
268 158 188 58 @ S8 188 158 200 258 39 358 4680 450
{—— tq1 (=) tz (8) ———— >
Overload time Recovery time
4900Str083
FIG 7-56 Overload diagram for 48XX/49XX controllers
The parameter l{/ lteq depends on the controller size. The ratio between
maximum current and rated armature current is indicated in chapter 3.3.
4
Irated
[
2 tq to
t—— 49008Str084
FIG 7-57 Possible current flow when using the full overload capacity of 48XX/49XX controllers
Examples for overload diagrams in FIG 7-56:
given required Result from diagram
Overload, by = 1.3 liageq - |p = ? (basic load) b= 06" hateq
Overload time, t; = 70s - 1, = ? (recovery time) tp>220s
2. |Basic load, b = 0.8 lrateq, - Iy = ? (overload) ly= 1.2 lageq
Recovery time t = 400s - t1 = ? (overload time) t1 =75
For safety reasons, the Il monitoring” is rated for continuous load with rated
armature current during mains switch-on.
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Overload monitoring for the motor (I2Emonitoring)

The unit can approximately calculate and monitor the motor temperature. The
calculation of the thermal characteristic is derived for externally ventilated motors.

Stop!

This monitoring does not provide full motor protection. The DC controller resets
the calculated motor temperature by switching the mains. If the connected motor
is already hot and still overloaded, overheating cannot be excluded. Self-ventilated
motors cannot be protected with this monitoring.

For total motor protection, integrate a thermal contact or a PTC thermistor in the
motor. Lenze DC motors are equipped with thermal contacts as standard.

The motor monitoring is set as follows:

1. Enter the thermal time constant under C085.
2. Enter the rated motor current under C088.
3. Select the ”lPmonitoring” under C119.

4. Activate the "I monitoring” under C120.

If the motor current exceeds the limit for a long period of time, the fault message
”OC6” occurs and the controller is inhibited.

|

A
Overload factor Bres

Ar

2,00 f-rreeee
1.75

1.50

1.25

1.00

029 0.59 1.0 20 3.0 4.0 Cy—=—

4900Str085

Lenze

FIG 7-58 2 t monitoring
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Code  Name Possible settings
Lenze Selection Info
C085* [Thermal 1.0 1.0min {0.1 min} ~ 100.0 min Required for "2t monitoring” (motor
motor time ~ min protection)
constant
C088  Rated 0A {0.1A} 100 A Rated current depends on the controller:
motor 100 A {1A} 3600 A 0..87A (4902)
current 0..135A (4903)
0..270A (4904)
0..450A (4905)
0..720A (4906)
0..900A (4907)
0..1200A (4X08)
0..1800A (4X09)
0..2520A (4X11)
0..3600A (4X12)
See motor nameplate
C119* Belection of -15-  0C5 | Moverload (controller protection)
monitoring -16-  0C6 12 Moverload (motor protection)
function -22-  OUE Mains overvoltage
-31- LU Phase fault
-32- W Mains undervoltage
-41-  LF Mains underfrequency fyains< 47Hz
-42-  OF Mains overfrequency fyins> 63Hz
-50- OH Overtemperature heat sink
-61- CEO Communication error (@utomation
interface)
-70-  U15 16V failure
-80- SP Wrong signal source polarity
-81-  Sdi Tacho short circuit/interruption
-82-  Sd2 Open circuit of resolver
-83-  Sd3 Encoder fault at X5
-84-  Sd4 Encoder fault at X9
-85-  Sd5 Defective setpoint encoder
-91-  EEr Ext. TRIP terminal
-93-  dEr Motor blocked
-94-  ACI Interruption of armature circuit
-96-  FCl Interruption of field circuit
-153- P03 Following error
-163- P13 Angle overflow
-69- CE9 Communication error (serial interface)
[C120*] |Change of -0- TRIP The important monitoring functions are set
monitoring -1- Warning according to the changes of the
function - Message with pulse inhibit configuration under C005.
-3- Message without pulse inhibit
-4- Switched-off
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7.74 Blocking protection for the motor

Purpose
The blocking protection avoids that the collector of the DC motor is overheated in
standstill.
Function
Cc123 C124
Blocking current Blocking time

A \I/ \I/ .

_— Trip dEr

Nact ‘ ;

49008tr086

FIG 7-59 Blocking protection function

The blocking protection is activated if

® | > threshold in C123

® N, < 1% [he (CO87) and

e the blocking time set (C124) are exceeded.
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Code  Name Possible settings
Lenze Selection Info
C119*[Belection of -15- 0C5 | Moverload (controller protection)
monitoring -16-  0C6 12 @overload (motor protection)
function -22-  OUE Mains overvoltage
-31- LUt Phase fault
-32- W Mains undervoltage
-41-  LF Mains underfrequency fyaing< 47Hz
-42-  OF Mains overfrequency fyuins> 63Hz
-50- OH Overtemperature heat sink
-61-  CEO Communication error (@utomation
interface)
-70-  U15 [T6V failure
-80- SP Wrong signal source polarity
-81-  Sdi Tacho short circuit/interruption
-82-  Sd2 Open circuit of resolver
-83-  Sd3 Encoder fault at X5
-84-  Sd4 Encoder fault at X9
-85-  Sdb Defective setpoint encoder
-91-  EEr Ext. TRIP terminal
-93-  dEr Motor blocked
-94-  ACI Interruption of armature circuit
-96- FCl Interruption of field circuit
-153- P03 Following error
-163- P13 Angle overflow
-69- CE9 Communication error (serial interface)
[C120*] |Change of -0- TRIP The important monitoring functions are set
monitoring -1- Warning according to the change of configuration
function -2- Message with pulse inhibit under C0OS.
-3- Message without pulse inhibit
-4- Switched-off
C123  |Current 095 0A {0.1A} 100 A Rated current depends on the controller:
threshold ~ laeg | 100 A A 3600 A 0..87A (4902)
for blocking 0...135A 4903)
o 0... 270A (4904)
0...450A (4905)
0..720A (4906)
0...900A (4907)
0... 1200A (4X08)
0... 1800A (4X09)
0 ... 2520A @x11)
0... 3600A @x12)
0 ... 4050A @X13)
See motor nameplate
C124*  |Blocking 60s [1s {1s} 100 s Motor standstill time until fault message is
time activated

7-104  48XX/49XXSHB0399
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Mains monitoring

Purpose

The monitoring ensure faultfree mains operation. In the event of mains failures it
is not possible to refer to the actual mains status. Therefore, the controller sets
pulse inhibit and activates the monitoring function priorisized accordingly.

Message |Fault Cause

LUt Phase failure Failure of the mains voltage or mains interruption for more than 120 ms
If the mains interruption is shorter than 120 ms (e.g. if the short-circuit power of the
mains is too low for the DC controller), only pulse inhibit will be set.

LU Mains undervoltage ' Mains voltage < 340V or < 410V (variant \I014)
OUE Mains overvoltage  |Mains voltage > 460V or > 550V (variant \V014)
LF Mains Mains frequency < 47Hz

underfrequency
OF Mains Mains frequency > 63Hz

overfrequency
Caution!

If one of the mains monitorings is activated, the drive torque can be lost.

Mains synchronisation for DC controllers

In practice, two complete different mains conditions for DC controller operation
must be considered.

1. Powerful interconnected system which is characterised by a low internal
resistance:
The frequency of the mains voltage is more or less constant. The sine
wave is distorted.
Phase failures - static and short-term - are possible.

2. Isolated operation, characterised by a small ratio of generator power
and DC controller power:
The mains voltage amplitude and frequency fluctuations can be caused
by loads. Under load, the wave considerably differs from the sine wave.
Phase failures - static and short-term - are possible.

Under C237 the synchronisation can be adapted to the existing mains situation.

C237=0 The synchronisation is carried out as in the software versions up to
V5.2 (see code C099).

Inthe event of mains failures, the synchronisation procedure sets pulse inhibit itself.
By this, blown fuses can be avoided in the extent possible with physical measures.
Precondition for fault-free operation with this operating mode is that the mains
supply corresponds to the VDE 0160 which contains regulations for DC controller
operation.
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C237 =1
Short synchronisation fault do not result in pulse inhibit. This procedure should be
used under the conditions listed under point 2.

C237=2

Inthe event of mains failures, the synchronisation procedure sets pulse inhibit itself.
Frequency fluctuations are processed slowly. By this, blown fuses can be avoided
inthe extent possible with physical measures. Only to be used with mains with fixed
frequencies, as described under point 1.

C237 =3
Short synchronisation faults do not result in pulse inhibit. Only to be used with
mains with fixed frequencies, as described under point 1.

Changeover only when the controller is inhibited.

Code

Name Possible settings
Lenze Selection Info

[C237*] Synchronisation | 0 | -0- dyn. IMP, 20 ms correction

mode -1- nodyn. IMP, 20 ms correction
-2- dyn. IMP, 400 ms correction
_3_

no dyn. IMP, 400 ms correction
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7.7.6 Monitoring of the serial interface

The controller detects an interruption because incoming telegrams are not
received.

e The monitoring is activated under C119 = -69- with C120 (default
setting = switched off).

Reactions allowed are trip, warning, message and switched off.

The time between cancelling the communication and activation of the
monitoring function is to be set under C126.

Code  Name Possible settings

\ Lenze Selection Info
C126* |Time 3000s 0.2s {0.1 s} 10s

delay(monitoring 10s {1s) 1005

serial interface) 100's H0s 3600s

Note!

If a new parameter set is loaded, the time until the monitoring function is activated
starts again. The monitoring works independently of the RDY message.
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7.8

7.8.1

Parameter setting

e With the parameter setting of the controller you can adapt the drive to your
application.

e The complete parameter set is organized in codes which are consecutively
numbered and start with ”C” (chapter 7.9).
e It is possible to save the parameter set for an application.

- Four parameter sets are available, so that the controller can be easily
switched from one application to another.

- The parameter sets 1, 3 and 4 are factory set when delivered. Parameter
set 2 is set for an unwinder with diameter precontrol.

Ways of parameter setting

e It is possible to select a code, to change the parameters and transfer the
changes to the controller, via

- the operating unit of the controller

- LECOM interfaces
These Operating Instructions only describe the change of parameters via the
operating unit.

The description of parameter setting via LECOM interfaces or fieldbus systems can
be obtained from the corresponding Operating Instructions.
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7.8.2 Functions of the operation unit
|
PRG A v SH STP
)™ ' 49005tr087
FIG 7-60 Front view: Operating unit with status display
LED Colour Function
RDY green Ready for operation
not on in the event of TRIP
Imax red on, if the speed controller operates at current limit
IMP yellow Pulse inhibit
on, if the controller is inhibited or message LU is displayed
Bedientaste Key function
PRG Change between code and parameter level
SH+PRG Accept change
A Increase displayed value
SH+ A Increase displayed value fast
v Decrease displayed value
SH+ v Decrease displayed value fast
STP Inhibit controller
SH+STP Enable controller
i Note!
e 'SH+
- Press and hold key SH.
- Press second key indicated.
e Display
- The position of the arrow ” [ inbicates the current operating level
(code or parameter level).
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7.8.3 Structure of the operating programme

The parameters are set in two operating levels [the code leven and the parameter
level. The symbol ”—" in the display marks the active operating level:

1. Inthe code level select a code with W or A .
2. Change to the parameter level by pressing the key PRG.

3. Parameters are changed with W or A.
After acceptance, the operating program leads you back to the code
level (chapter 7.8.4.1).

4. With parameters with a high resolution (e. g. C032, C033, ...), the values
to be changed can be directly determined. When being in the parameter
level, press the "SH” key and tip on A. . The cursor will move to the left
to higher values. Press the "SH” key and ¥ to move the cursor to lower
values.

Code level

The whole code set of the controller is subdivided into standard codes and
extended codes:

\ Extended code set \
Standard code set (factory setting): Additional codes:
Codes for most frequently used applications Codes for special applications

With CO00 = -2- you change from the standard code set to the extended code set
by pressing SH + PRG.

Parameter level

e Each code provides parameters for drive adjustment or reading out the
operating status.

e There are four different parameter types:
- absolute values of a physical variable (e. g. 400 V, 10 s)
- relative values of controller variables (e. g. 50% setpoint)

- numbers for certain states
(e. 9. -0- = controller inhibited, -1- = controller enabled).

- Display values
These values can only be displayed but not changed
(e. g. C054 actual motor current)

e Absolute and relative values can be modified in discrete
steps. The steps can change in the parameter-setting range.
- Example acceleration time T;, (C012):
- 3 steps in the whole parameter-setting range

- T,of0.01s-1s Step 0.01 s
-T,of1s-10s Step 0.1 s
-T,of10s-100s Step1s
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7.8.4 Basics for operation
7.8.4.1 Parameter change via a code
° Note!
l If changed parameter sets are required after mains switching, they must be stored
(chapter 7.8.4.3).
Each code with parameters, which can be changed, is factory set. Depending on
the code there are three possibilities to change a parameter.
Each possibilities is explained by means of an example.
Direct acceptance (on-line)
The controller accepts the changed parameter immediately.
1. Select a code using A or'vw .
2. Change to the parameter level using PRG.
3. Select a parameter using A or V¥ .
The controller accepts the changed parameter immediately.
This is also possible during operation of the drive.
4. Change to the code level using PRG.
Code level Parameter level
Code Parameter Unit Code Parameter Unit
PRG I
~1C|0 |11 3/0/0/0| |flPm > Clo|111| i1 | |3/00/0| pm
N|\ma/x| |S|PEED Nimajx| |S| PE|ED
Change a parameter
with A or W ¢
Code Parameter Unit Code Parameter Unit
11 21750 ryp/m ;RG clol111| ryp/m
N|/majx| |S|PE|ED Nimajx| |S|PE|ED
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Acceptance with SH + PRG

The controller accepts the changed parameter only after pressing SH+PRG.
1. Select a code using A or V.

2. Change to the parameter level using PRG.

3. Change a parameter (even while the drive is running) using A or V.

4

Press SH + PRG. (--ok-- is displayed for approx. 0.5 s)
The controller now works with the new parameter.

Code level Parameter level
Code Parameter Unit Code Parameter Unit
~ic/08j3 ol. oo | |a P;G clos3s | ol.jojo | A
F I|/E|L/D| |[C|UR|R|E|N|T FIl|/E[LID| |C|U|R|RIE|N|T
Change a parameter
with A or W
Code Parameter Unit Code Parameter Unit
i SH+ PRG
-0/ 083 1. 1210 A (+ C| 083 A
F I/E|L/D| |C|UR|RIEIN|T FlI|E|L|D

Acceptance with SH + PRG when the controller is inhibited

The controller only accepts the changed parameter when the controller is inhibited
and after pressing SH + PRG.

1. Select a code using A or' ¥
2. Change to the parameter level using PRG.
3. Change a parameter (even if the drive is running) using A or ¥ .
4. Press STP to inhibit the controller.
5. Press SH + PRG. (--ok-- is displayed for approx. 0.5 s)
6. Press SH + STP to enable the controller again
The controller now works with the new parameter.
Code level Parameter level
Code Parameter Unit Code Parameter Unit
~cloo/s | |-]11]- PRG cloo/s o |-1]1 -
Cloln/fli|glulrfajt|i|o|n —> SIP|E|E|D ‘CvTRL TIA|C|H|O
Change a parameter ¢
with A or W
Code Parameter Unit STP Code Parameter Unit
_clojo/s | |-10- 2.5H+PRG | clojo/5 |-
60nfiguration < SPIEIED| |C|T
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Parameter change via two codes
Some setting are parameterised via two codes:
1. Select the parameter to be changed with the input selection
2. Change the parameter in the setting code.
Selection code for parameter input under
€025 Encoder €026 Encoder constant
c027 Encoder adjustment (factor)
€028 Encoder adjustment (divisor)
€029 Automatic adjustment
038 JOG setpoint selection €039 JOG setpoint
G100 Additional accleration and deceleration time | G101 Acceleration time
C103 Deceleration time
G110 Monitor output C111 Monitor signal
G108 Gain
G109 Offset
Cc112 Selection of freely assignable digital inputs | G113 Function of the digital terminal
C114 Polarity
G115 Function priority
G116 Selection of freely assignable digital outputs | G117 Function of the digital terminal
G118 Polarity
G128 Delay time
G145 Selection of freely assignable analog inputs | G146 Signal input
C147 Priority
G192 Selection of freely assignable fixed setpoints | G193 Fixed setpoints
Example “Automatic tacho adjustment”
Code level Parameter level
Code Parameter Unit Code Parameter Unit
PRG &
G| 0[2|5 -1 1]- X Cl 025 [ [-|1|-
EIN[C|OD|ER TIE|RM I |NJAIL|S| [1],]2
Change a parameter ¢
with A or W
Code Parameter Unit Code Parameter Unit
SH+ PRG
—~clo2/5 - 2/- +§ clools| |
EIN|C|O|D| E|R TERM[I INAL|S| |31, |4
Select a code with s or t #
Code Parameter Unit Code Parameter Unit
PRG
G| 0/2|9 X X[ X[ X| r| pjm X C|0/2|5 YIYIYY|r|pm
AUITIOM EINIC J . AU|TIOM|.| |E|N|C|.| |AD|J]|.
Change a parameter
with A or W ¢«
Code Parameter Unit Code Parameter Unit
SH+ PRG
cl0/2)9 YYYY f pm +E clo29| | YIYY|Y|r|p/m
AU|TIOM|.| [EIN|C|. J . AUITIOM|.| EIN|C D|J
Parameter changed
48XX/49XXSHB0399
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7.8.4.3 Store parameter set
(see chapter 7.4.2)

The parameter must be stored to ensure that the setting will not be lost after mains
switching.

Up to four different parameter sets can be created, if, for instance, a machine
processes different materials or operates in different states (set-up, stand by, etc.).

If only one paramater set is required, store the change permanently under
parameter set 1, because this parameter set is automatically loaded after switch
on.

1. Select COO3 using Aorv.
2. Change to the parameter level using PRG.

3. Set the parameter to -1- using A or v .
This is also possible during operation of the drive.

4. Press SH + PRG.
--0k-- is displayed for approx. 0.5 s.
Your settings are permanently stored under "parameter set 1”.

7.8.4.4 Load parameter set
(see chapter 7.4.2)
Loading is only possible when the controller is inhibited.

Warning!

With the loading a new parameter set, the controller is initialised and operates as
if the mains had been switched.

User terminal X2/28 as source for the controller inhibit. Otherwise, the dirve can
start in an uncontrolled way when changing to another parameter set.

Main connection

The controller automatically loads parameter set 1.

Via keypad

Inhibit the controller via terminal 28.
Change to the parameter level using PRG.
Select CO02 using A orv .

Select a parameter set using A or V¥ .

o k> 0D~

Acknowledge with SH + PRG (--ok-- is displayed for approx. 0.5 s).
The parameter set selected is loaded. Enable the controller again.
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Via terminal control

With terminal control it is possible to change to other parameter sets via the digital
inputs.

- Assign "select parameter set” to one or two digital input of each
parameter set and "load parameter set” to one dig. input.

- The assignment of the digital inputs must be the same for all parameter
sets used.

- The controller reads the terminals assigned with "select parameter set” as
binary code. The input with the lower number is the first input, the input
with the next higher number is the seconde input (e.g. E1 = 1st input, E2
= 2nd input). .

1
Parameter set 1 0
Parameter set 2 1
Parameter set 3 0
Parameter set 4 1

The input with the function ”load parameter set” is signal triggered. Length of the
HIGH pulse: 10 ms...2 s.

1. Address digital inputs assigned to the function "select parameter set”.
2. Inhibit controller with a LOW signal at terminal 28.

3. Supply a HIGH pulse to the digital input assigned to the function ”load
parameter set”.

4. After loading, C002 indicates the number of the loaded parameter set.

5. Enable controller.

Note!

The RDY message is not indicated for the time the controller needs to select anew
parameter set and can thus not respond to new input signals (LED and terminal
44).

7.8.4.5 Password protection

Use a password (three digit number) to protect your parameter settings from
undenied access. If the password is not entered, the parameter of the standard
code set can only be read but not changed. The parameter of the extended code
set can neither be read nor changed:

1. Enter the password under C094.

2. Set C000 to -0- ("Standard code - read only”).
Code C000 can only be changed after input of the password.
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7.8.5 Operating modes

The controller can be adapted to your application in different ways:

Terminals: The terminals are to control the controller.

Operating unit: ~ There are five keys and the plain text display on the operating
unit for parameter setting and control of the controller.

LECOM1: LECOM1 is a protocol for control and parameter setting of the
unit via a PC or other hosts. The signals are processed to the
interface standards RS232C and RS485. The controller can be
connected to a superimposed system via X6.

LECOM2: For very difficult requirements, the controller can be parameter-
set and operated with LECOM2 via fieldbus connection
modules for standard bus systems (InterBus-S, PROFIBUS
etc.).

Code Name Possible settings

Lenze Selection Info
€001 CMperating 0 Control Parameter setting With C001 =
mode -0- Terminals  Keypad -2-, -3-, -4-, -5-, -7-, TRIP must be reset

-1 Keypad Keypad (C043) via the interface or the terminal.
9. Terminals  LECOMH th?hLECOITVIZf TRI(IjD r??[ﬁt is also pogstible
-3 LECOMH LECOMH glhaam?efon ol Word Ot the process aata
-4-  Terminals LECOM2 (*) '
-6- LECOM2 (*) Keypad
-7-  LECOM2 (*) LECOM1

® Note!

l With control via keypad, LECOM1 and LECOM2, the terminal functions controller
enable (X1/28), quick stop (X1/21 and X1/22) and the additional setpoint (X1/6)
remain the same in the configurations C005 = -1X-, -4X-, -5X-.
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7.8.6 Display functions

Code set

The factory setting is the display of the standard code set.

The extended code set is displayed when selecting C000 = -2-.
Code |Name Possible settings

Lenze Selection

Info

€000 1 Code set 1 -0-

(+ PW) Standard code set read only
-1- (+ PW) Standard code set

-2- (+ PW) Extendend code set

-9- For service only
-11-  Code set automation module

Can only be changed via keypad!

If a password is defined under C094, a
change from -0- to -1- or -2- is only
possible after entering this password
(+PW).

1. Change G000,

acknowledge with SH+ PRG .

2. Password setting with A or v.

3. Accept with SH + PRG.

C094* User 0 0 {1} 999 0 = No password protection
password (see also C000)
Language
Code Name Possible settings
\ Lenze Selection Info
C098 Language 0 -0- German
-1- English
-2- French
Actual value displays
Code |Name Possible settings
Lenze Selection Info
C051 Nact Speed -5000 rpm {1 rpm +5000 rpm Display: actual speed
C052*  Moator ov v 600 V Display: motor voltage Va
voltage
C054  |Moator 0.0A 0.1A 100 A Display: motor current Iy
current 100 A 1A 2000 A
C056  Torque -100.0 % Mpax {0.1%  +100.0 % Mpax Display: Torque setpoint
setpoint Armature setting range: 100% Myax
correspond to 100% lax (C022, C023)
C060* | Rator 0..2047 Display: absolute rotor angle position,
position standardized to 2048 incr./rev.
Incremental encoder feedback: display
only after zero track pulse.
C061* |Idload 0.0% {0.1%  105.0% Display: "IMload”. Starting value when
switching on the mains is always 100 % !
G185 Protor -500.0 kW {0.1 kWy  500.0 kW Display: actual motor power
C186  Mmgtor -999 Nm {1 Nm} 999 Nm Display: actual motor torque
C187  |Irget 0.00A {0.01A} 50.0A Display: actual field current setpoint
C188  |Iract 0.00A {0.01A} 50.0A Display: actual field current value
C189  frains 0.0 Hz {0.1Hz  100.0 Hz Display: actual mains frequency
Lenze 48XX/49XXSHB0399
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Switch-on display

After switching on the controller, C083 is displayed first (field current). To change
the switch-on display, enter the required code number under C004.

Code Name |Possible settings
\ Lenze Selection Info
€004 C_1Switch-on 83 0 {1} 999 Code No. for switch-on display: Can only

display

Identification

The controller type is indicated under C093.
Code C099 indicates the software version used.

be changed if C001= -0-, -1-, -6-

Code

‘0093*

‘0099*

Name

Device
identification
Software
versions

Possible settings
Lenze Selection

‘ 49XX

‘ 496.X

Info
Display: controller type

Display: Series and software version

7-118  48XX/49XXSHB0399
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7.9 Code table
How to read the code table:
Column Abbreviation Meaning
Code €013 Code CO13
o The parameter value is accepted immediately (ONLINE).
C009* o Code of the extended code set
€001 o The parameter value of the code will be accepted after pressing SH+ PRG.
[C002] o The parameter value of the code will be accepted after pressing SH+ PRG,
but only if the controller is inhibited.
Name Name of the code
Lenze Factory setting of the code
Selection 1 {1 %} 99 Minimum value {smallest step/unit} maximum value
Info - Additional, important explanation of the code
Code |Name Possible settings
Lenze |Selection Info
€000 1 Code set 1 -0- (+ PW) Standard code set read only Can only be changed via keypad!
If a password is defined under C094, a
-1- (+PW) Standard code set change from -0- to -1- or -2- is only
2= (+PW)Extendend code set ?f;%!e after entering this password
-9 For senvice only ; .Rghange €000, acknowledge with SH +
-11-  Code set for automation module 2. Password setting with A or v.
3. Accept with SH + PRG.
[C001] |Operating mode 0 Control Parameter setting  With C001 =
-0- Terminals  Keypad -2-,-3-, -4-, -5-, -7-, TRIP must be reset
-1-  Keypad  Keypad (G043,) via the interface or the terminal.
9. Terminals  LECOMH th?hLECOIt\AZI, TRI(Fj’ rﬁﬁt is also pogstlble
via the control word of the process data
3~ LECOM!  LECOM el p
-4- Terminals  LECOM2 (¥)
-5- LECOM2 (*) LECOM2 (*)
-6- LECOM2 (*) Keypad
-7- LECOM2 (*) LECOM1
(*) Fieldbus
[C002] |Load parameter 0 -0- Factory setting Parameter set 1 is automatically loaded
set -1- Parameter set 1 after mains connection. If another
- Parameter set 2 parameter set is selected via terminal, this
3 Parameter set 3 parameter set will also be loaded.
-4- Parameter set 4
(003 [1Save parameter 1 -1- Parameter set 1
set -2- Parameter set 2
-3- Parameter set 3
-4- Parameter set 4
€004 _1Switch-on 8 0 {1} 999 Code No. for switch-on display: Can only
display be changed if C001= -0-, -1-, -6-
Lenze 48XX/49XXSHB0399
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Code |Name

Possible settings

Lenze

Selection

Info

[C005*] |Configuration

11

Speed control with additional setpoint
-10-  Armature voltage control

Neet: analog at X1/8

Nagg: analog at X1/6

Mimit: analog at X1/1, 1/2.

Act. value encoder: tacho at X1/3,X1/4
Nget: analog at X1/8

Naqg: analog at X1/6

Mimit: analog at X1/1, X1/2

Act. value encoder: resolver at X7

Neet: analog at X1/8

Nagg: analog at X1/6

Mimit: analog at X1/1, X1/2

Act. value encoder: increment. encoder at X9
Neet: analog at X1/8

Naqq: analog at X1/6

Mimit: analog at X1/1, X1/2

-11-

-12-

-13-

Torque control with speed limitation and addi-
tional setpoint

-40-  Armature voltage control

Nget: analog at X1/8

Nagg: analog at X1/6

Mgt @nalog at X1/1, 1/2.

Act. value encoder: tacho at X1/3, X1/4
Neet: analog at X1/8

Nagg: analog at X1/6

M analog at X1/1, 1/2.

Act. value encoder: resolver at X7

Nget: analog at X1/8

Naqg: analog at X1/6

M. analog at X1/1, X1/2

Act. value encoder: increment. encoder at X9
Neet: analog at X1/8

Nagg: analog at X1/6

Mset: analog at X1/1, X1/2

-41-

-42-

-43-

Dig. freq. of master with additional setpoint
-52-  Act. value encoder: resolver at X7

Neet: analog at X1/8

Nagg: analog at X1/6

Mimit: analog at X1/1, X1/2

Act. value encoder: increment. encoder at X5
Nget: analog at X1/8

Naqq: analog at X1/6

Mimit: analog at X1/1, X1/2

-53-

Digital frequency bus

-62-  Act. value encoder: resolver at X7

Neet: digital at X9

Mimit: analog at X1/1, X1/2

Act. value encoder: increment. encoder at X5
Neet: digital at X9

Mimit: analog at X1/1, X1/2

-63-

Digital frequency cascade

-72-  Acutal value encoder: resolver at X7
Nget: digital, X5
Mimit: analog at X1/1, X1/2

If CO05 = -10- or -40-, field control
override is not possible.

A change of the configuration changes the
control structure and the terminal
assignment and activates important
monitoring functions.

Change monitoring functions:
C119/G120

Change terminal signals: G145 / C146.

(009* Controller
address

48XX/49XXSHB0399

1 {1} 99

Bus participant number for operation via
interface: Parameter 10 reserved for
broadcasting to groups of participants.
Can only be changed with C001 = -0-
and -1-.

Lenze



Configuration

,,,,,,,

Code | Name Possible settings
Lenze Selection Info
Co11 Nax 3000 250 rpm {1rpm} 5000 rpm Nmax IS the reference for the analog and
speed rpm relative setpoint selection as well as for
the acceleration and deceleration times
Parameter setting via interface:
Inhibit the controller before substantial
parameters changes.
C012  |Acceleration 0.00s 0.00s {0.01st 1s Time refers 10 0...Nax
time T;; for main 1s {0.1 s} 10s
setpoint 105 {1s) 100's
100 s {10 s} 990s
C013  |Deceleration 0.00s 0.00s {0018t 1s Time refers to 0...Nay
time Tt for main 1s {0.1s} 10s
setpoint 10 {1s) 100's
100s {10 s} 990's
C017*  Threshold -3000 | -5000 rpm {1rpm;  +5000 rpm If the actual speed falls below the
Naet L% rpm comparison speed n,, the corresponding
output will be activated.
C019*  Threshold 50 rpm 0 rpm {1 rpm; 5000 rpm If the actual speed falls below the
Naet= 0 threshold, the corresponding output will
be activated.
0022  +lmax Rated | Current limit of thyrister bridge 1 Current limit depends on controller:
limit control- @ {0.1A} 100A 29A  (4902)
lercur- 100a {1A} 1200A 45A  (4903)
rent 90A  (4904)
150A  (4905)
240A  (4906)
0023  -lax Current limit of thyrister bridge 2 300A (4907)
limit 0 {0.1A} 100A 400A (4X08)
100A {1A} 1200A 600A (4X09)
840A (4X11)
1200A (4X12)
1350A (4X13)
€025 Input selection: 2 -1- Terminals X1/1, X1/2 Select (under C025) the input which is to
Input 9. Terminals X1/3, X1/4 be adjusted with G026, C027, C028 or
adjustment 3- Terminal X1/6 C029.
-4- Terminal X1/8
-5- Armature voltage feedback
-10 Digital frequency input X5
-11-  Digital frequency input X9
-12- Resolver X7
-13-  Encoder output X8
Lenze 48XX/49XXSHB0399
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Code |Name

Possible settings

Lenze

Selection

Info

(026 C_1Encoder
constant for
€025

Oomv

0025 = -1-, -2-, -3-, -4-:
Offset correction of the analog inputs
-9999mV {1mv} +9999mV

ov

C025 = -5-:
Offset correction of the armature voltage feedback
-100V {1 +100V

0025 = -10-, -11-:

Encoder constant of the digital frequency inputs
8192 increments / revolution

4096 increments / revolution

2048 increments / revolution

1024 increments / revolution

-4- 512 increments / revolution

-5- 256 increments / revolution

0025 = -13-:

Encoder constant of the encoder outputs with resolver
feedback

256 increments / revolution

512 increments / revolution

1024 increments / revolution

2048 increments / revolution

The encoder constants are not overwritten
the factory setting is loaded.

0027 Gain factor for

€025

1.000

0025 = -1-, -2-, -3-, -4-:
Gain factor of the analog inputs

-2.500 {0.001}  +2.500

1.000

€005 = -11-,-41-:
Gain factor of the tacho input X1/3, X1/4
0.010 {0.001}  +9.999

1.010

C025 = -5-:
Gain factor of the armature voltage feedback
0.100 {0.001}  +9.999

0.1000

€025 = -10-, -11-:
Gain factor of the digital frequency inputs
-3.2767{0.0001}  +3.2767

If an analog signal source (C145/C146) is
assigned, only the parameter will be
displayed.

1.000

0025 = -12-:
Gain factor of the resolvers
-32.767{0.001}  +32.767

€028  Divisor for G025

0.1000

€025 = -10-, -11-:
Divisor for the digital frequency inputs
0.0001 {0.0001} 3.2767

(029 CJ1Automatic
adjustment for
€025

€025 = -1-, -2-, -3-, -4-:
Automatic adjustment for analog inputs
-100% {0.1%} 100.0%

€025 = -2- and tacho at X1/3, X1/4 or

€025 = -5- and actual value from armature voltage
feedback:

Nact 2djustment
0 rpm

{1rpm} 5000rpm

Applies to all configurations:

If an automatic adjustment is not possible,
the previous value will be maintained.
--0k-- will not be displayed.

1.Inhibit controller.

2.Set the setpoint at the terminal selected
3.Enter the corresponding value.

4.C027 displays the calculated gain factor
Adjustment during operation:

1. Display of actual speed.

2.Measure real speed with hand tacho.
3.Enter real speed.

4.Drive accelerates to this speed.

5.0027 displays the calculated gain
factor.

48XX/49XXSHB0399
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Code | Name Possible settings
Lenze Selection Info
€029 [1Automatic €025 = -10-, -11-: Automatic adjustment only possible, if X5
adjustment for Adjustment of the digital frequency inputs X5, X9 or X9 are not selected as acutal speed
0025 -100.0% {0.1%  100.0% inputs:
1.Display of actual output value.
2.Enter required output value.
3.0027 displays the calculated gain
factor.
€025 = -12- Automatic adjustment is only possible, if
Adjustment of the resolver the resolver is not used as a speed
-100.0% {0.1%  100.0% feedback system:
1.Display of actual output value.
2.Enter required output value.
3.0027 displays the calculated gain
factor.
€030 [1Constant for the 1 -0- 8192 increments / revolution Number of increments per revolution for
digital frequency -1- 4096 increments / revolution the digital frequency output
output -2- 2048 increments / revolution
-3- 1024 increments / revolution
-4- 512 increments / revolution
-5- 256 increments / revolution
C032* |Ratio numerator  0.1000 -3.2767{0.0001} 3.2767 Ratio numerator for configurations with
digital frequency
If an analog signal source is assigned
(G145/1486), only the parameter will be
displayed.
C033* Ratio 0.1000 | 0.0001 {0.0001} 3.2767 Ratio denominator for configurations with
denominator digital frequency
C034* C_[Master current 0 -0 imaster = ~20 MA ... +20 mA For master current input, the switch S3/1
-1- liaster |= 4 MA ... 20mA must be set to ON.
€034 = -1-:
If imaster < 2mA, the monitoring message
Sd5 will be displayed.
€038 [1Input selection: 1 -1- Selection JOG1 Select JOG setpoint to be set under C039.
JOG setpoint -2- Selection JOG2
-15-  Selection JOG15
C039  JOG speed for -100.0 % Nyax {0.1%  +100.0 % Npax Enable JOG setpoints via the digital inputs
C038 100.0% JOG1 or via G045.
75.0% JOG2
50.0% JOG3
25.0% JOG4
0.0% JOG5
0.0% JOG15
C040  Controller -0- Controller inhibited Input only via LECOM1 or LECOM2. G183
enable -1- Controller enabled indicates the source which has inhibited
the controller.
C041 C_1CW/CCW -0- Main setpoint not inverted Input only with control via keypad or
direction of -1- Main setpoint inverted interface.
rotation Display only with terminal control.
€042 C_1Quick stop -0- No quick stop Input only with control via keypad or
(corresponds to X2/21 or X2/22 = HIGH) interface.
-1- Quick stop active Display only with terminal control.
(corresponds to X2/21 and X2/22 = LOW)
Drives decelerates to standstill following the
quick-stop ramp C105.
Lenze 48XX/49XXSHB0399
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Code Name Possible settings
Lenze Selection Info
C043*[TRIP reset -0- Read: no fault Only selectable via the interfaces.
Write: reset fault
-1- Read: fault
€045 C1J0G enable 0 -0- Main setpoint (C046) active Display only with terminal control.
-1- Setpoint JOG1 active
-15-  Setpoint JOG15 active

(046  nge: Speed -100.0 % Nyyax {01%  +100.0 % N Display only with terminal control. If the
terminal control is deactivated, the actual
terminal value will be accepted for
operation.

C047  Torque limit -100.0 % Mmax {01%  +100.0 % Mpax Display only with terminal control. f the
terminal control is deactivated, the actual
terminal value will be accepted for opera-
tion. Armature setting range: 100 % My
correspond to 100 % lnax (C022, C023)

C049  Additional -100.0 % Nyyax {01%  +100.0 % Ny Display: additional setpoint from terminal

setpoint

€050 Nget at controller -180.0 % Nyyax {01%  +180.0 % Ny Display: speed setpoint at the input of the
speed controller

G051 Nact SPeed -5000 rpm {1rpm}  +5000 rpm Display: actual speed

C052* | Motor voltage ov {1V 600V Display: motor voltage Va

C054  |Motor current 0.0A 0.1 A 100 A Display: mator current

100 A 1A 2000 A

€056  |Torque setpoint -100.0 % Mpyax {0.1%  +100.0 % Myax Display: Torque setpoint
Armature setting range: 100% Myax
correspond to 100% Inax (C022, C023)

€060*  |Rotor position 0...2047 Display of the absolute angle position of
the rotor, standardized to 2048 incr./rev.
With incremental encoder feedback,
display only after zero track pulse
occured.

C061* Ifload 0,0 % {01%  105,0% Display: "Ifload”

Starting value when switching on the
mains is always 100 % !

C063 It at controller -100.0 % lpax {01%  +100.0% lpax Display: current setpoint at current
controller input
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Code | Name Possible settings
Lenze Selection Info
€065 Fault indication: Display Meaning When a message occurs:
message no message 1.The display changes to C065.
EEr external TRIP (from terminal) 2.The message blinks until the fault is
LF mains frequency fault fring < 47Hz reset.
LU Undervoltage Depending on the configuration of G119
LUT  faulty phase, mains interruptions /G120, the drive can inhibit itself while
OF mains frequency fault frgins > 63Hz the message is displayed and restart
P03 following error (tolerance exceeded) when the fault. has been reset. .
3.The message is entered into the history
buffer of C065.
The last 8 entries can be displayed by
pressing sind mit v and A. The
message saved last is displayed first.
The history buffer is cleared when
switching on the mains.
C066 Fault indication: Display Meaning When a warning occurs:
Warning no warning 1.The display changes to C066.
ACI armature circuit break 2.The warning blinks until the fault is
CE0  communication error @utomation interface) reset.
CE9  communication error (serial interface) 3.The warning is entered into the history
dEr  motor blocked or field break buffer of CO66.
EEr  external TRIP (from terminal)
FCI interruption of the excitation circuit The last 8 entries can be displayed by
0C5  Idoverload (controller protection) I[;rsets?s":igi]plavye%nﬁr s? -%Zehﬁgﬁggagﬁ f?:;/ed
0C6  Povertoad (motor pro?ecnon) isn’t cleared when the mains is switched
OH overtemperature heat sink on.
OUE  mains overvoltage
P03 following error (tolerance exceeded)
Sd1 short circuit or interruption of tacho
Sd2  open circuit of resolver
Sd3  encoder fault at X5
Sd4  encoder fault at X9
Sd5  master current < 2mA with C034 = -1-
SP wrong signal source polarity
uts 13V supply voltage is missing
Lenze 48XX/49XXSHB0399
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Code Name Possible settings
Lenze Selection Info
€067 Fault indication: Display Meaning When a TRIP occurs:
TRIP no fault at present 1.The display changes to C067.
ACI armature circuit break 2.TRIP blinks until the fault and the
CCr  System fault memory are reset.
CEO  communication error (automation interface) Reset memory:
CE9  communication error (serial interface) with SH+ PRG or via the input _
dEr motor blocked or field break TR”.D'RGSBt, with LECOM via C043 or via
EEr external TRIP (from terminal) the |nput TRIP- Beset .
FCl break excitation circuit SEELI; 7|s entered into the history buffer of
tE E‘:&:ﬁ;ﬁgggncy fault frins < 47Hz The Igst 8 entries can be displayed by
. pressing ¥ and A. The TRIP saved last
LU1  faulty phase, mains break is displayed first. The history buffer isn't
0C5  Iioverload (controller protection) cleared when the mains switched on.
0C6  [Proverload (motor protection)
OF  mains frequency fault frmgins > 63Hz After PR-TRIP, the code G180 must be
OH overtemperature heat sink reset to 2Q operation for controllers 48XX
OUE  mains overvoltage or for 2Q applications.
P03 following error (tolerance exceeded)
P13 angle overrun
(angle difference cannot be compensated any
longer)
PER  software error
(please contact Lenze)
PR all parameters reset (factory setting)
PRI parameter set 1 reset (factory setting)
PR2  parameter set 2 reset (factory setting)
PR3 parameter set 3 reset (factory setting)
PR4  parameter set 4 reset (factory setting)
Sd1 short circuit or interruption of tacho
Sd2  open circuit of resolver
Sd3  encoder fault at X5
Sd4  encoder fault at X9
Sd5  master current < 2 mA with C034 = -1-
SP wrong signal source polarity
uts 13V supply voltage is missing
(068 | Operating state Bit Meaning 16 bit status information
0-3 Operation error (bit-decoded) Only readable via LECOM. The signals are
4-7  Communication error (bit-coded) described in the Lecom-A/B protocol.
8 Controller enable
9 Nact = 0
10 Setpoint inversion
11 Pulse inhibit
12 Quick stop
13 Irmax limit reached
14 Mact = Nset
15 TRIP fault message
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Code | Name Possible settings
Lenze Selection Info
C069  Controller state Bit Meaning 8 bit status information
0 Operation error Only readable via LECOM. The signals are
1 Communication error described in the LECOM-A/B protocol.
2 Operating mode was changed
3 Control via LECOM active
4 Control via terminals active
5 Controller reset (CCr fault)
6 not assigned
7 Controller enable
€070  Vpyofthe speed 8 1 {1} 1000 | Gain adjustment of the speed controller:
controller 1.With low motor speed, increase Vi, until
the drive starts to oscillate (high
frequency).
2.Reduce Vpy, until the drive runs
smoothly.

[C071%] |Tq,of the speed 400 ms 20 ms {10ms} 2000 ms Integral action time of the speed controller

controller 9999 ms Ton = 9999 ms: l-component switched-off
(only when controller is inhibited)

C072*  Kgpofthespeed 0 Oy, {0.1} 5.00pn Differential component of the speed
controller controller

CO77*  Vp of the field 1.0 |01 {0.1} 5.0 Gain adjustment of the field controller
controller

C078* | T,ofthefield |[300ms 70 ms {10ms} 2000 ms Integral action time of the field controller
controller

C079*  PT1 element 140 ms 30 ms {10ms} 9000 ms The larger the time constant, the larger
Time constant the decoupling between armature and
for field field circuits.
controller
attenuation

C081* |Rated motor 6.7 kW | 0.0 kW {0.1 kWs  10.0 kW See motor nameplate
power 10kW {TkW} 1000kW

(083 [1Rated field 0A 0A {0.01AF 30.0A Rated current depends on the controller:
current 0A/0.1A...35A (4902, 4903)

0A/0.3A... 10A (4904 - 4907)
0A/0.3A ... 15A (4X08)
0A/0.3A.... 30A (4X09 - 4X13)
Data on the motor nameplate are
setpoints for the field current. With very
low field currents an auxiliary starting
circuit should be provided.

C084* _CW/CCW 10ms |[0ms {5 ms} 30 ms Adaption of the current controller to
armature time compensated and uncompensated motors
constant 0 ms = adaption not active

C085*[Thermal motor | 1.0min 1.0 min {0.1 min}  100.0 min Required for "2t monitoring” (motor
time constant protection)

(087 [_1Rated motor 3000 300 rpm {1 rpm} 5000 rpm See motor nameplate
speed rpm
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Code Name Possible settings
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(088  |Rated motor 0A {0.1A} 100 A Rated current depends on the controller:
current 100 A (1A} 3600 A 0..87A  (4902)
0..135A (4903)
0..270A (4904)
0..450A (4905)
0..720A  (4906)
0..900A (4907)
0..1200A (4X08)
0..1800A (4X09)
0..2520A (@X11)
0..3600A (4X12)
0..4050A (4X13)
See motor nameplate
€090 C_1Rated motor 420V 150V 1w 650V See motor nameplate
voltage Observe max. permissible output voltage
of the controller!
C093*[Controller 49XX Display: controller type
identification
094*  |User password 0 0 {1} 999 0 = No password protection (see also
C000)
098  |Language 0 -0- German
-1- English
-2- French
C099* | Software 496.X Display: Series and software version
version
C100* Cnput selection: -1- Acceleration time Tj./deceleration time Ty | Extends T, (C012) and Tjs (CO13) by max.
Additional -2- Acceleration time Ti,o/deceleration time Ty, | 15 Value pairs. Can be changed under
acceleration and C130:
deceleration -15- Acceleration time Tyq5/deceleration time Ty | 1-Select additional times under G100.
times for main 2.Set under G101 (T;) or G103 (T 7).
setpoint
C101*  Acceleration 0.00s O0s {0.01st 1s Time refers to speed change 0...Npax
time for G100 1s {0.1s} 10s
10s {1s} 100s
100s {10s} 990 s
C103* | Deceleration 0.00s O0s {0.01st 1s Time refers to speed change 0...Npax
time for G100 1s {0.1s} 10s
10s {1s} 100s
100s {10s} 990 s
C105 | Deceleration 0.00s O0s {0.01st 1s Time refers to speed change 0...Npax
time for quick 1s {0.1s} 10s
stop 10 {1s 100s
100s {10s} 990 s
C108* Gainfor G110 1.00 |-10.000{0.001}  +10.000 Gain for X4/62, X4/63, X8
C109*  Offset for G110 | OmV | -10000mV {imv} +10000mV Offset for X4/62, X4/63
Loading of the factory settings does not
overwrite G109.
This code is only effective if the digital
frequency output is selected under C110.
C110* Cnput selection: 1 -1- Analog output X4/62 (monitor 1) The monitor outputs are freely assignable
Monitor output -2-  Analog output X4/63 (monitor 2) with the signals under G111:
-3- Digital frequency output X8 1.Select monitor output under C110.
2.Assign signals under G111.
3.1f necessary, adjust under G108 and
C109.
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[C111*] Signal for C110 -0- No signal Armature setting range: 100 % Myax
-1- Main setpoint (C046), reference: Ny correspond to 100 % Iy (€022, C023)
-2- Input ramp function generator, reference: | The actual armature current lt (C054) is
Nimax standardized, according to the controller:
-3-  Output ramp function generator, reference; | lact ~ X4/62, X8  Type
Nrax X4/63
-4- Additional setpaint (C049), reference: npmax  16A 4.4V 110kHz 4902
-5- Nt at n-controller input (C050), reference: | 25A 4.7V 118kHz 4903
Nmax 55A 4.8V 120kHz 4904
-6- Nact (C051), reference: Npay (X4/63) 110A 4.9V 122kHz 4905
8- Myt (C382), reference: Ny (X8) 200A 6.4V 159kHz 4906
-20-  n-controller output, reference: Mipax 250A 4.4V 110kHz 4907
-21- Mgt (C0A47), reference: Myax 330A 5.2V 129kHz  4X08
-22- et (C063), reference: lmax(C022, C023), 500A 5.8V 144kHz ~ 4X09
(x4/62) . 700A 58V 14dkHz  4X11
-23- |act (0054), reference: (See Info’ ) 1000A 5.8V 146kHz 4%12
-25- Mset (0056), reference: Mmax 1200A 7.0V 175kHz 4¥13
-28-  IMload, reference: 100%
-29- R mload, reference: 100% With C111 = -5- the selection depends on
-30- VA (0052)’ reference: 1000V the Conﬂguratlon set Underl C005.
-35- Mains frequency, reference: 30Hz = OV, If G005 = -BX-, -72- the signal C111 =
70Hz = 10V -5- outputs the corresponding input pulse
-40-  Fiel current setpoint, reference: max. current.
controller field current lryax
-41-  Actual field current, reference: Irmax
-60-  Output motor potentiometer, reference:
100%
-61-  OQutput process controller, reference: 100%
-62-  OQutput arithmetic block 2, reference: 100%
-63-  Digital frequency input X5, reference: 100%
-64-  Digital frequency input X9, reference: 100%
-65-  Resolver, reference: 100%
-66-  Digital / analog conversion 1 (C272),
reference: 100%
-67-  Digital / analog conversion 2 (C273),
reference: 100%
-68-  Motor power, reference: 5 V= Prateq
-69-  Motor torque, reference: 5 V = Mgteq
-70-  Output dead band element, reference: 100%
-71- Output DT1 element, reference: 100%
-72-  Qutput absolute value generator, reference:
100%
-73-  Qutput limiting element 1, reference: 100%
-74-  Qutput PT1 element, reference: 100%
-75-  Output arith.-block 3, reference: 100%
-76-  OQutput add.-block 1, reference: 100%
-77-  Output add.-block 2, reference: 100%
-78-  OQutput limiting element 2, reference: 100%
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C112* Cnput selection: 1 -1- digital input X2/E1 The digital inputs E1..E5 are freely
Freely -2- digital input X2/E2 assignable with the functions under C113.
assignable Each function can only be assigned to one
digital input 5 digital input X2/E5 input. Exceptions: o

e G113 = -20- : max. 2 dig. inputs

e G113 = -1-, -2-, -40-: max. 4 dig.
inputs (binary coded selection of max.
1, 3, 7 or 15 additional T; times or
setpoints).

Assignment of functions:

1.Select input under G112.

2.Assign function under G113.

3.Determine polarity under G114.

4.Determine priority under G115.

[C113*] Function for -0- No function
C112 -1- Enable additional T; times

-2- Enable JOG setpoint (X4/E4, E5)

-3- TRIP reset (X2/E2)

-4- TRIP set (X2/E1)

-6- Switch-off additional setpoint (X4/E3)

-7- Switch-off I-component of the n-controller

-9- Ramp function generator stop

-10-  Ramp function generator zero

-16 Motor potentiometer deactivated

-17 Motor potentiometer down

-18 Motor potentiometer up

-20  Select parameter set

-21 Load parameter set

-30-  Deactivate process controller

-31-  Switch-off I-component of the process
controller

-32-  Set the process controller to 0

-40-  Enable fixed setpoint

[C114]  Polarity for 0 -0 Input HIGH active
€112 -1- Input LOW active

[C115*] |Priority for G112 -0- Terminal function not active, if terminal

control is switched-off under CO01.
(X2/E4, E5)
-1- Terminal function remains active, if terminal
control is switched-off under CO01.
(X2/E1, E2, E3)

C116* nput selection: 1 -1- FDO 1 The digital outputs FDO1..FDO12 and the
Freely -2- FDO 2 relay output X3/K11, X3/K14 are freely
assignable assignable with the functions under C117.
digital output -19-  FDO12 Multiple assignment is possible.

The outputs FDO1...FDOS5 are assigned to
-13- Relay output X3/K11, X3/K14 i temﬁ’mals /AT XA g

FDO6...FDO12 can only be accessed via

LECOM.

Assignment of functions:

1.Select output under C116.

2.Assign function under G117.

Only for FDO1...FDOS5, relay output:

3.Determine polarity under C118.

4.Determine signal delay under G128.
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[C117%] |Function for -0- No function
C116 -1- Nat L0y CO17 (FDOT)
-2- Controller enabled (FDO10)
-3- n-controller output = My (FDO2)
-4- Ready for operation (RDY) (FDO11)
-5- Pulse inhibit (IMP) (FDO12)
-6- TRIP (relay)
-7- Warning (FDO6)
-8- Message (FDO7)
-9- Ramp function generator on = off (FDO3)
-10- Naer= Nget (FDOS)
-11- nge= 0 (FDO4)
-12-  Iy= 0 (FDO8)
-13-  Ip & ngt= 0 (FDOY)
-14- < C046| or < C049| >ny (threshold C243)
-15- |la] > I (threshold C244)
-16-  I> I (threshold C245)
-17- |nagt] > Nk (threshold C242)
-18-  Brake control
-19-  Comparator 1
-20-  Comparator 2

[C118] |Polarity for -0- Output is HIGH active (FDO2, 3, 5)
G116 -1- Output is LOW active (FDO1, 4, relay)

C119*[IBelection of -15- 0C5 | Toverload (controller protection)
monitoring -16-  0C6 12 @overload (motor protection)
function -22-  OUE Mains overvoltage

-31- LU Phase fault

-32- W Mains undervoltage

-41-  LF Mains underfrequency fryains < 47Hz

-42-  OF Mains overfrequency fryins >63Hz

-50- OH Overtemperature heat sink

-61-  CEO Communication error (@utomation
interface)

-70- U15 16V failure

-80- SP Wrong signal source polarity

-81-  Sdi Tacho short-circuit/interruption

-82-  Sd2 Open circuit of resolver

-83-  Sd3 Encoder fault at X5

-84-  Sd4 Encoder fault at X9

-85-  Sdb Defective setpoint encoder

-91-  EEr Ext. TRIP terminal

-93-  dEr Motor blocked

-94-  ACI Interruption of armature circuit

-96- FCl Interruption of field circuit

-153- P03 Following error

-163- P13 Phase overflow

-69- CE9 Communication error (serial interface)

[C120%] |Change of -0- TRIP The important monitoring functions are set
monitoring -1- Warning according to the change of configuration
function -2- Message with pulse inhibit under GOOS.

-3- Message without pulse inhibit
-4- Switched-off
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C123  |Current 095 0A {0.1A} 100 A Rated current depends on the controller:
threshold for lated | 100 A 1A 3600 A 0..87A (4902)
blocking 0..135A (4903)
protection for 0 .. 270A (4904)
C124 0...450A (4905)
0..720A (4906)
0...900A (4907)
0... 1200A (4X08)
0...1800A (4X09)
0... 2520A @x11)
0... 3600A @x12)
0... 4050A @4X13)
See motor nameplate
C124*  |Blocking time 60s 1s {1s} 100's Motor standstill time until TRIP is set
(125*[IChange of baud 0 -0- 9600 baud
rate for -1- 4800 baud
interface -2- 2400 baud
-3- 1200 baud
C126*  Delay 3000 s |0.2s {0.1s} 10s
(Monitoring ser. 10s {1s} 100's
interface) 100's {10s} 36005
C128*  |Delayfor G116 0.000s | 0.000s {0.001 s} 240.000 s Signal delay times for FDO 1...5 and relay
output.
C130*  Enable 0 -0 Tir (C012)/ Tyt (CO13) active If the T; times are enabled via terminal,
additional T; -1- Tirt / Tigy active (130 is for display only.
times
-15- Tiqs/ Tis5 active
(131*[Ramp function 0 -0- Enable ramp function generator If ramp function generator STOP (main
generator STOP -1- Stop ramp function generator setpoint) is enabled via terminal, G131 is
for display only.
(132*TRamp function 0 -0- Enable mains setpoint at RFG input
generator input -1- Ramp function generator input = 0
[C134*] |Ramp function 0 -0 linear characteristic
generator -1-  S-shaped characteristic
characteristic
(C136*  |FDI state Bit Free digital input Only readable via LECOM. G136 indicates
0 FDI 1 the states of the digital inputs as a
decimal or binary value.The change of
3 FDI 4 polarity under G114 is considered in
4 FDI 5 C136.
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C145* Tnput selection: 1 -1- Input terminals X1/1, X1/2 The functions set under C146 can be
Analog signal -2- Input terminals X1/3, X1/4 assigned to the input sources under
-3- Input terminal X1/6 C145. Double assignment is not possible.
-4- Input terminal X1/8 Thg function selgcted last is always
. . assigned to the input.
-5- Digital frequency input X5 )
-6-  Digital frequency input X9 0145 = -1-, -2-, -3, -4 -3-, 6~
Determine the priority for these inputs
-7~ Resolver under C147.
-8- Motor potentiometer output If C005 (configuration) is changed:
-9- Output process controller The freely selected assignments are
-10-  Output arithmetic block 2 output 1 overwritten with a configuration-
-11- Fixed setpoint output deper]dent bagic assignment. If necessary,
-12-  Qutput arithmetic block 2 output 2 reassign functions.
-13-  Output dead band element output 1
-14-  Qutput dead band element output 2
-15 Output DT1 element output 1
-16  Output DT1 element output 2
-17- Output absolute value generator output 1
-18-  OQutput absolute value generator output 2
-19-  OQutput limiting element 1 output 1
-20-  Qutput limiting element 1 output 2
-21- Qutput PT1 element output 1
-22-  Qutput PT1 element output 2
-23-  Qutput arithmetic block 3 output 1
-24-  Qutput arithmetic block 3 output 2
-25-  Qutput addition block 1 output 1
-26-  Output addition block 1 output 2
-27-  Qutput addition block 2 output 1
-28-  Output addition block 2 output 2
-29- Nyt from C382
-30-  ngtfrom CO50
-31-  Deviation at n-controller (xw)
-32-  Deviation at process controller (xw)
-33-  Ramp function generator output
-34-  n-controller output
-35-  Square-wave generator
-36-  Deviation at angle controller
-37-  RFG output of process controller setpoint
conditioning
-38-  RFG output of process controller evaluation
-39-  AIF process controller setpoint
-40-  OQutput limiting element 2 output 1
-41-  Qutput limiting element 2 output 2
-42-  Qutput comparator 1
-43-  Qutput comparator 2
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[C146*] Function for -0- No function G146 = -4- Vip, of the n-controller
G145 -1- Main setpoint of C046 corresponds to 0% at the input Vi,» under

-3- Additional setpoint of C049

-4- Vjppof the speed controller

-5- Field current setpoint

-6- Process controller: setpoint (C330)
-7- Process controller: actual value

-8- Process controller: evaluation (C331)
-9- Process controller: ext. V, setting
-10- €027 of X5

-11- 0027 of X9

-12-  Gearbox factor (C032)

-13-  Angle trimming of C256

-14-  Speed trimming of G257

-15-  Arithmetic block 2 - input 1 (C338)
-16-  Arithmetic block 2 - input 2 (C339)
-17-  Fixed setpoint block input

-18-  Analog/ digital conversion 1 (C270)
-19-  Analog/ digital conversion 2 (C271)
-20-  Dead band element input (C622)
-21-  DT1 element input (C652)

-22-  Absolute value generator input (C660)
-23-  Limiting element input (C632)

-24-  PT1 element input (C641)

-25-  Arithmetic block 3 - input 1 (C601)
-26-  Arithmetic block 3 - input 2 (C602)
-27-  Addition block 1 - input 1 (C610)

-28-  Addition block 1 - input 2 (C611)
-29-  Addition block 1 - input 3 (C612)
-30-  Addition block 2 - input 1 (C614)
-31-  Addition block 2 - input 2 (C615)

-32-  Addition block 2 - input 3 (C616)
-33-  Additional torque setpoint 1 (C148)
-34-  Additional torque setpoint 2 (C149)
-35-  FAlinput of the S&H module

-36-  AlF process controller: act. value
-37-  Limiting element 2 input (C637)
-38-  Comparator 1 input 1 (C580)

-39-  Comparator 1 input 2 (C581)

-40-  Comparator 2 input 1 (C590)

-41- Comparator 2 input 2 (C591)

-42-  Input for ext. excitation characteristic
-43- gyt of CO51 (for tacho feedback)

-44-  nyt Of CO51 (for resolver or incremental
encoder feedback)

-46-  Digital frequency setpoint

C070.

(146 = -5- field current setpoint
correspond to [100% at the input of the
rated current under C083. The minimum
adjustable value is determined under
(C231.

(146 = -43-, -44-, -46- are for display
only (according to the configuration). They
cannot be assigned.

[C1477] | Priority for C145 -0- Terminal function not active, if terminal
control is switched-off under C001.
-1- Terminal function remains active, if terminal

control is switched-off under CO01.
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C148  |Additional 0 -100.0 % Mpax  {0.1%t} +100.0 % Mipax Display only with terminal control. If the
torque value 1 -200 % Myax 1%} +200 % My terminal control is deactivated, the actual
terminal value will be accepted for
opera tion. Armature setting range: 100 %
Mrax correspond to 100 % ey (C022,
C023)
C149  |Additional 0 -100.0 % Mpax  {0.1%t} +100.0 % Mpax Display only with terminal control. If the
torque value 2 -200 % Myax 1%} +200 % Myay terminal control is deactivated, the actual
terminal value will be accepted for
opera tion. Armature setting range: 100 %
Max correspond to 100 % lyax
(C022/C023)
C151*  |FDO Bit Free digital output (151 indicates the states of the digital
Status 0 FDO 1 outputs as decimal or binary values. The
polarity reversal under G118 is not
11 FDO 12 considered.
12 Relay output
[C180% 4(v2Q -0- 4Q operation (49XX) Important for controller type 48XX:
operation -1- 2Q operation (48XX) 8?2%0”6? r:wust only be operated with
Fault PR sets G180 = -0-. It is absolutely
necessary to set G180 = -1- before
commissioning.
C182* T time of the 20.0s 0.01s {0.01s} 1s T; time for the S-shape ramp function
S-shape 1s {0.1s} 10s generator of the main setpoint
ramp function 10s {1s} 50s
generators
G183 | Origin of Display Origin of ctrl inhibit Display: Source which has inhibited the
controller inhibit Terminal orterm.  Terminal controller
Keypad or kp Keypad (STP key)
LECOM1 or L1 LECOM1 interface
Aut.int. (AIF) Automation / fieldbus interface
(module, InterBus, PROFIBUS, ...)
oth. src. Other source
oro.s. Release: TRIP or message
Information: C065, C067
G185 | Motor power -500.0 kW {0.1 KWy 500.0 kW Display: actual motor power
C186 | Motor torque -999 Nm {1 Nm} 999 Nm Display: actual motor torque
C187  [Field current 0.00A {0.01AF 50.0A Display: actual field current setpoint
setpoint
(188  Actual field 0.00A {0.01AF 50.0A Display: actual field current value
current
C189  Mains 0.0 Hz {0.1Hz  100.0 Hz Display: actual mains frequency
frequency
C190* C{Arithmetic 1 -0- Output = C046
block 1 -1- Output = C046 + C049
-2- Output = C046 - C049
-3- Output = C046 049
-4- Output = C046 / |C049|
-5- Output = C046 / (100% - C049)
C191* {Arithmetic 1 -0- Output = C338
block 2 -1- Output = G338 + G339
-2- Output = C338 - C339
-3- Output = G338 L339
-4- Output = C338/|C339]
-5- Output = C338 / (100% - C339)
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(192* Tnput selection: 1 -1- Selection fixed setpoint 1 It is possible to set up to 15 setpoints with
Fixed setpoint -2- Selection fixed setpoint 2 freely selectable references:

1.Select fixed setpoint under G192.
-15-  Selection fixed setpoint 15 2.Assign value under C193.
3.Enable via the digital inputs or G194.

(193*  Setpoint for -100.0 % {01%  +100.0 %

G192 100.0% Fixed setpoint 1
75.0% Fixed setpoint 2
50.0% Fixed setpoint 3
25.0% Fixed setpoint 4
0.0% Fixed setpoint 5
0.0% Fixed setpoint 15

C194* [Enable fixed 0 -0 Free input is active
setpoint -1- Fixed setpoint 1 is active

-15-  Fixed setpoint 15 is active

C195* | Delay 9999 s 0.00s {0.01s 1s Delay between signal "engage brake’ and
between 1s {0.1s} 10s automatic controller inhibit
‘engage brake’ 10s {1s} 250s 9999 s:
and controller 9999 s Unlimited delay, controller will not be
inhibit inhibited.

C196*  Delay between = 0.00s 0.00s {0.01sf 1s Delay between reset of the quick stop
setpoint 1s {0.1s} 10s function and enable of the main setpoint
integra?or free’ 10s {1s} 100s integrator
and quick stop 100s {10s  250s

[C1977] |Sign of the 0 -0- Sign is determined by the torque setpoint Sign of the torque selection between reset
torque selection -1- positive sign of QSP and enable of the setpoint

-2-  negative sign integrators

[C198*] |Enable actual 0 -0 Filter not active
speed filter -1-  Filter active

C199*  Time constant | 10ms | 8ms {1ms} 100ms
act. speed filter

(200*  |Software String format: ”3354902M_61000” Display of the software version only via
identification interface.

(220* Acceleration 0.00s 0.00s {0.01s4 1s
time Ti of the 1s 0.1} 10s
additional 10s 1s 100's
sefpoint 100s {10s) 9905

C221* | Deceleration 0.00s 0.00s {0.01s4 1s
time Ti¢ of the 1s 0.1} 10s
addm_onal 10's {1} 100's
sefpoint 100s {10s) 9905

C222* V), process 1 0.1 {0.1} 10 Gain of the process controller
controller 10 1.0} 500

[C223*] T, process 400 ms 20 ms {1ms} 20000 ms
controller 9999 ms T, = 9999 ms: I-component switched-off

(only when controller is inhibited)

C224* Ky process 0.0 1 0.0D/y {0.1 DVpn} 5.0 Dy Differential component of the process
controller controller

[C230*] |Control mode 0 -0- Limitation of the armature voltage Field weakening must be permitted under
for the override -1- Control of the armature voltage G231.
field control
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C231*  Min. field 100% | 10 % Irrateq {1% lrategt 100% Irrateq Reference: Irrieq (C083), observe min.
current value under C083!
C232* IR 0.0% | 0.0 % Vigteq {0.1% Viateq } +30 % Viated Reference: Viateq (C090)
compensation
€233*  |Vy-Vapcontroller 1.0 | 0.1 {0.1} 10 Gain of the Vi, controller
10 1.0} 50
[C234*] Ty~ controller 400 ms | 20 ms {10 ms} 2000 ms
9999 ms Tn = 9999 ms: I-component switched-off
(only when controller is inhibited)
[C235"] Excitation 0 -0- internal excitation characteristic active With C253= -1-, the control process is
characteristic -1- internal excitation characteristic not active | based on operation with rated excitation
[C237%] |Synchronisation 0 -0- dyn. IMP, 20 ms correction
mode -1 nodyn. IMP 20 ms correction
-2- dyn. IMP, 400 ms correction
-3- no dyn. IMP, 400 ms correction
C240*  Window 1% | 0 % Nyax {0.1% Npayd +100% Nppay Threshold for naei=Nget , reference: Ny
Nact = Neet
G241  Window 1% | 0 % Nyax {0.1% Ny +100% Ny Threshold ramp function generator input
RFG on = = ramp function generator output,
RFG off reference: Nmax
C242* | Threshold 1000 | 100 rpm {1 rpm} 5000rpm
Nact| C0% rpm
C243* | Threshold 1% 0 % Npax {0.1 % Nipayy +100 % Niyay Threshold for
Nget> Ny < (0046| or <C049|> ny, reference: N yax
C244* | Threshold 10% 0 % lamax {0.1% lamaxt +100 % lamax <lhpl
<>k Reference, rated controller current
(@rmature)
C245* | Threshold 10% | 0 % lrmax {0.1% lrpaxd +100% lrax >k,
IF> I Reference, rated controller current (field)
C249*[1LECOM1 code 1 0 {1} 7 Fixed address offset:
bank LECOM1 interface (protocol LECOM A/B)
can address codes > 255.
C252*  |Angle offset Oinc | -245760000inc {1 inc} 245760000 inc | Fixed angle offset with digital frequency
configurations (C005 = -5X-, -6X-, -72-)
Format for LECOM: 0.022 (LECOM)
correspond to 220 incr.
(253*  |Angle offset Oinc -8190inc {1} 8190 inc Speed-dependent angle offset
Format for LECOM: 0.022 (LECOM)
correspond to 220 incr.
C254*  Vyangle 0.33 0.00 {0.01} 1.00 Gain of the angle controller
controller
C255* | Following error | 220 inc | 10 inc {1 inc} 536750000 inc  Only active if G254 > 0!
limit Format for LECOM: 0.022 (LECOM)
correspond to 220 incr.
C256* |Angle timming = Oinc  -32768 inc {1 inc} 32767 inc Angle offset with digital frequency con-
figurations (C005 = -5X-, -6X- and -72-)
Format for LECOM: 0.022 (LECOM)
correspond to 220 incr. If an analog signal
source (G145/C146) is assigned, the
parameter will be displayed only.
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C257*  |Speed trimming | 0 rpm | -5000 rpm {1} +5000 rpm Fixed speed offset with digital frequency
configurations (C005 = -5X-, -6X- and
-72-). If an analog signal source
(C145/C146) is assigned, the parameter
will be displayed only.

C260*  Upper motor 100% | -100.0 % {01%  +100.0 % (260 must be higher than C261!
potentiometer
limnit

C261*  Lower motor 0% -100.0 % {0.1%;} +100.0 % (261 must be smaller than C260!
potentiometer
limit

(262* | Motor pot. 10s 1s {1s} 5000s (262 is activated if the motor
acceleration potentiometer terminal is set to "UP”
time Reference: Change of 0... (1T00%

(263* | Motor pot. 10s 1s {1s} 5000s (263 is activated if the motor
deceleration potentiometer terminal is set to "DOWN”
time Reference: Change of 0... (100%

(264* [ Motor 0 -0- No function, motor potentiometer is not Function which is executed when
potentiometer changed. deactivating the motor potentiometer
deactivation -1 Down to 0%, motor potentiometer output | (terminal DEACTIVE is set).
function runs with the corresponding acceleration or

deceleration time to 0%.

-2- Down to lowest limit, motor potentiometer
output runs with the corresponding
acceleration or deceleration time to the value
under C261.

-3- Jump to 0%, motor potentiometer output
immediately changes to 0%.

-4- Jump to the lowest level, motor
potentiometer immediately changes to the
value indicated under G261.

-5- Up to the highest level, motor potentiometer
output runs with the corresponding
acceleration or deceleration to the value
indicated under G260.

(265* [nitialisation 0 -0- Acceptance of the saved value S&H output  Function which is executed when
function accepts the value which was set before switching on the mains.
Sample & Hold switching the mains.

-1- Lower limit, S&H output accepts the value of
C261.

(266  |Motor pot.: 100.0 % {0.1 %} +100.0 % Under C266, the motor potentiometer can
Operation via also be operated with A and v.
keypad Display: Output value of the motor

potentiometer in % and exact value of
control program.

(267*[_Bample and 0 -0- S&H for motor potentiometer output
Hold function -1- S&H for FAI signal

C270*  Analog/ -16384 {1} 16384 Display: Value assigned and digitized via
digital C145/ G146
conversion 1 Output only via interfaces

C271*  Analog/ digital -16384 {1} 16384 Display: Value assigned and digitized via
conversion 2 C145/ G146

Output only via interfaces

C272*  Digital/ -16384 {1} 16384 Input: Value for the conversion into an
analog analog signal is to be entered via the
conversion 1 monitor outputs X4/62, X4/63 or digital

frequency output X8.
Input only via interfaces.
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C273* | Digital/ -16384 {1} 16384 Input: Value for the conversion into an
analog analog signal is to be entered via the
conversion 2 monitor outputs X4/62, X4/63 or digital

frequency output X8. Input only via
interfaces.

(280* Additional 0 -0- Additional setpoint is on
setpoint on/off -1~ Additional setpoint is off

(282* [TFunction for 0 -0- Function C047 = 100% - [input source]

Co47 -1~ Function C047 = [input source]

(285* |Limitation of 40 |1 {1} 1000 Limitation of rate of rise at the armature
rate of rise current controller input. Time:

~lAmax 10 + lamax = G285 - ty50eiectr

C286* | Upper limit of 180% |-100.0 % {0.1 %} +100.0 % Upper limit of the speed setpoint for C050
the speed -180 % 1 %! +180 % (286 must be higher than C287!
setpoint

C287* | Lowerlimitof | -180% -100.0 % {0.1 %} +100.0 % Upper limit of the speed setpoint for C050
the speed -180 % 1 % +180 % (287 must be smaller than C286!
setpoint

C310*  Speed 100% 0.0 % {0.1 %} +100.0 % Valid for speed under C313
dependent €310 must be higher than C311!
current
limitation
Limit value 1

C311*  Speed 100% 0.0 % {0.1 %} +100.0 % Valid for speed under C314
dependent €311 must be smaller than C310!
current
limitation
Limit value 2

C312* ng 3000 Orpm {1 rpm} 5000 rpm Act. speed threshold (current limitation),
Speed rpm condition: ny >ngy
dependent
current
limitation

C313* 'y 4000 Orpm {1 rpm} 5000 rpm Act. speed threshold for limit value 1
Speed rom condition: np > nqy > ngy
dependent
current
limitation

C314* |ny 5000 Orpm {1 rpm} 5000 rpm Act. speed threshold for limit value 2
Speed rom condition: np > ny > ngy
dependent
current
limitation

C316* | Reduced field 20% | 0 % lrrated {1 % Irrateq} 100 % lprated Reference: Irteq (CO83)
current With 0%, the pulses of the field controller

are inhibited.

C317* | Time delay for 60s 0.0s {0.1} 10s Time which is required to activate the
the reduced 10s {1s} 100s reduced field current after inhibiting the
field current 100's 10s) 3600s controller.

(C318* [[Activate field 0 -0- Field current reduction function is off
current -1- Field current reduction function is on
reduction

C319*  Actual Vi, of the 1 {1} 1000 Display: Actual gain factor of the n-

n- controller controller (important for n-controller
adaption)
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C320* Vi of the n- 8 1 {1} 1000 Second gain factor for speed controller
controller adaption
adaption

C321* Vi3 of the n- 8 1 {1} 1000 Third gain factor for speed controller
controller adaption
adaption

C322* nqofthen- 3000 |0 rpm {1 rpm} 5000 rpm Speed setpoint threshold of speed
controller rpm controller adaption, condition: ny >ng
adaption

(323*  ng of the n- 50 rpm | 0 rpm {1 rpm} 5000 rpm Speed setpoint threshold of speed
controller controller adaption, condition: ny >ng
adaption

(324* [_Ih-controller 0 -0- n-controller adaption is off
adaption on/off -1- n-controller adaption is on

C325* Vi ofthe 1 0.1 {0.1} 10 Second gain factor for process controller
process 10 {1} 500 adaption
controller
adaption

C326™ V3 of the 1 0.1 {0.1} 10 Third gain factor for process controller
process 10 {1} 500 adaption
controller
adaption

C327*  set2 of the 100% 1 0.0% {0.1 %} 100.0 % Setpoint speed threshold of the process
process controller adaption, condition: set2 > seti
controller
adaption

(328*  setl of the 0% 10.0% {0.1 %} 100.0 % Setpoint speed threshold of the process
process controller adaption, condition: set2 > seti
controller
adaption

(329*[IProcess 0 -0- Process controller adaption is off
controller -1- Process controller adaption is on
adaption on/off

(330* | Setpoint of the 0% | -100.0 % {0.1 %} 100.0 % If an analog signal source (C145/C146) is
process assigned, the parameter will be displayed
controller only.

C331*  Evaluation of 100 % -100.0 % {0.1%} 100.0 % If an analog signal source (C145/C146) is
the process ctrl. assigned, the parameter will be displayed
output only.

(332*  Acceleration 0.00s 0.00s {0.01 s} 1.00s
time Tj; of the 1.0s {0.1 s} 10.0s
process 10's {1s} 100 s
controller 100's {os) 990's
setpoint

(333* | Deceleration 0.00s 0.00s {0.01 s} 1.00s
time T of the 1.0s 0.19 10.0s
process ctrl. 10s {1s} 100 s
setpoint 100's {10} 990's

(334*  Acceleration 0.00s 0.00s {0.01 s} 1.00s
time T, of the 1.0s 0.19 10.0s
process ctrl. 10's {1s} 100 s
evaluation 100's {10 s} 990's

(335* | Deceleration 0.00s 0.00s {0.01 s} 1.00s
time T of the 1.0s 0.19 10.0s
process ctrl. 10's {1s} 100 s
evaluation 100's {10 s} 990's
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C336*  Actual V, of the 0.1 {0.1} 500.0 Display: Actual gain factor of the process
process controller (important for process controller
controller adaption)

C338* |Input1, 0% |-100.0 % {0.1 %} 100.0 % If an analog signal source (C145/C146) is
arithmetic -200 % {1 %} +200 % assigned, the parameter will be displayed
block 2 only.

C339*  |Input 2, 0% [-100.0 % {0.1 %} 100.0 % If an analog signal source (C145/C146) is
arithmetic -200 % 1 % +200 % assigned, the parameter will be displayed
block 2 only.

C370*[Enable -0- No communication via automation interface
automation -1 Communication via automation interface
interface enabled

(380"  |nget Speed -16384 {1} 16384 High precision main setpoint selection:
16384 [10D0% under C046
Input only via interface.

C381* g at -32767 {1} 32767 High precision setpoint display:

n-controller Input of the speed controller,
16384 [100% under CO50.
Input only via interface.

C382*  Actual speed -32767 {1} 32767 High precision display: Act. speed value
16384 [« under CO11.

Input only via interface.

C387*  |Torque limit -16384 {1} 16384 High precision torque setpoint selection:
16384 [100% under C047.

Input only via interface.

(388* | Torque setpoint -16384 {1} 16384 High precision torque setpoint display:
16384 [100% under C056.

Input only via interface.

C391*  Actual angle 0 {1} 65535 High precision display of the actual angle
if resolver or incremental encoder operate
as feedback system:

16384 3601 Tevolution.
Input only via interface.
C392*  |Field current 0 {1} 16384 High precision display of the field current
setpoint setpoint:
16384 gy under C083.
Input only via interface.

(393*  Additional -16384 {1} 16384 High precision additional setpoint display:

setpoint 16384 [1D0% under C049.
Input only via interface.

C580*  |Input1, 0% -100.0 % {0.1 %} +100.0 % If an analog signal source (C145/C146) is
comparator 1 -200 % {1 %} +200 % assigned, the parameter will be displayed

only.

C581*  |Input 2, 0% -100.0 % {0.1 %} +100.0 % If an analog signal source (G145/C146) is
limit value for -200 % 1% +200 % assigned, the parameter will be displayed
comparator 1 only.

(582*  Hysteresis for 0% 0.0% {0.1 %} +100.0 % Lower threshold = C581 - €582,
lower threshold reference: C581
comparator 1

C583*  |Memory -0- Memory function not active
function when resetting the output, the value falls below
comparator 1 the lower threshold (C581 - C582)

-1- Memory function active
The output remains set after inital switching
on.

(584* [[Reset function -0- Reset function not active The activation resets the output.
comparator 1 -1- Reset function active
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C590*  |Input 1, 0% -100.0% {0.1 %} +100.0 % If an analog signal source (C145/C146) is
comparator 2 -200 % {1 %} +200 % assigned, only the parameter will be

displayed.

C591*  |Input 2, 0% -100.0% {0.1 %} +100.0 % If an analog signal source (C145/C146) is
limit value for -200 % {1 %} +200 % assigned, only the parameter will be
comparator 2 displayed.

(592*  Hysteresis for 0% 0.0% {0.1 %} +100.0 % Lower threshold = G591 - €592,
lower threshold reference: G591
comparator 2

(£593* IMemory -0- Memory function not active
function when resetting the output, the value falls
comparator 2 below the lower threshold (C591 - C592)

-1- Memory function active
The output remains set after inital switching
on.

(594 * [ Reset function -0- Reset function not active The activation resets the output.
comparator 2 -1-  Reset function active

C600* TArithmetic 1 -0- Output = C601
block 3 -1- Output = C601 + G602

-2- Output = C601 - C602
-3- Output = C601 G602
-4- Output = C601 / |C602)]
-5- Output = C601 / (100% - C602)

C601*  Input 1, 0% |-100.0 % {0.1 %} 100.0 % If an analog signal source (C145/C146) is
arithmetic -200 % {1 %} +200 % assigned, the parameter will be displayed
block 3 only.

£602* |Input 2, 0% | -100.0 % {0.1 %} 100.0 % If an analog signal source (C145/C146) is
arithmetic -200 % 1%} +200 % assigned, the parameter will be displayed
block 3 only.
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C610* |Input 1, addition 0%  -100.0 % {0.1 %} 100.0 % If an analog signal source (C145/C146) is
block 1 -200 % {1 %} +200 % assigned, the parameter will be displayed
only.
C611*  |Input 2, addition 0%  -100.0 % {0.1 %} 100.0 % If an analog signal source (C145/C146) is
block 1 -200 % {1 %} +200 % assigned, the parameter will be displayed
only.
C612*  |Input 3, additon 0% | -100.0 % {0.1 %} 100.0 % If an analog signal source (C145/C146) is
block 1 -200 % 1 % +200 % assigned, the parameter will be displayed
only.
C614* |Input1, additon 0% | -100.0 % {0.1 %} 100.0 % If an analog signal source (C145/C146) is
block 2 -200 % 1%} +200 % assigned, the parameter will be displayed
only.
C615* |Input 2, additon 0% | -100.0 % {0.1 %} 100.0 % If an analog signal source (C145/C146) is
block 2 -200 % 1 % +200 % assigned, the parameter will be displayed
only.
C616* |Input 3, additon 0% | -100.0 % {0.1 %} 100.0 % If an analog signal source (C145/C146) is
block 2 -200 % 1 %) +200 % assigned, the parameter will be displayed
only.
(620* |Gaindeadband 1.00 -10.00 {0.01} +10.00
element
C621* | Dead band, 1.0% 0.0% {0.1 %} 100.0 %
dead band
element
C622*  |Input, dead 0% |-100.0 % {0.1 %} 100.0 % Display parameter only
band element -200 % {1 %} +200 %
C630* |Limiting 100 % -100.0 % {0.1 %} 100.0 % €630 must be higher than C631!
element 1 -200 % {1 %} +200 %
upper limit
C631*  |Limiting -100 % -100.0 % {0.1 %} 100.0 % (631 must be lower than C630!
element 1 -200 % {1 %} +200 %
lower limit
C632* Input, limiting 0% |-100.0% {0.1 %} 100.0 % Display parameter only
element 1 -200 % {1 %} +200 %
C635* |Limiting 100 % -100.0 % {0.1 %} 100.0 % (635 must be higher than C636!
element 2 -200 % {1 %} +200 %
upper limit
(636* |Limiting -100 % -100.0 % {0.1 %} 100.0 % (636 must be lower than C635!
element 2 -200 % 1 %! +200 %
lower limit
C637* |Input, limiting 0% -100.0 % {0.1 %} 100.0 % Display parameter only
element 2 -200 % 1 %! +200 %
C640* |PT1 element 20ms 0.01s {0.01s} 1s
Time constant 1s 0.1} 10s
10s {1s} 50s
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C641*  |Input, 0% -100.0 % {0.1 %} 100.0 % Display parameter only
PT1 element -200 % {1 %} +200 %
C650* Gain 1.00 -10.00 {0.01} +10.00
DT1 element
C651* |DT1 element 1.0s |0.01s {0.01 s} 1.00s
Time constant 10s {0.1s} 50s
652* |Input, 0% -100.0 % {0.1%  100.0% Display parameter only
DT1 element -200 % {1 %} +200 %
(653* | Input sensitivity, -1- 15 hit evaluation
DT1 element -2- 14 bit evaluation
-3- 13 bit evaluation
-4- 12 bit evaluation
-5- 11 bit evaluation
-6- 10 bit evaluation
-7- 9 bit evaluation
660* |Input, 0% -100.0 % {0.1 %} 100.0 % Display parameter only
absolute value -200 % {1 %} +200 %
generator
C670* | Square 0% -100.0 % {0.1 %} +100.0 % (670 must be higher than C671!
generator
upper limit
C671*  Square 0% -100.0 % {0.1%;} +100.0 % 671 must be smaller than C670!
generator
lower limit
0672*  Switch-over 01s |0.1s {0.1 s} 10.0s
time of the 10s {1s} 100s
square 100's {10 s} 3000 s
generator
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710 Table of attributes
The information given in this attribute table is required for generating a
programmme. It contains allinformation about the communication to the controller
via parameters:
Column Meaning Entry
Code Name of the Lenze codes Cxo0ex
Index dec Index, under which the parameter |24575— Lenze code  Is only required for control via
is defined. number InterBus or PROFIBUS.
hex The subindex of array variables | 5FFh— Lenze code
corresponds to the Lenze number
subcode number.
Data DS Data structure E Simple variable (one parameter value)
A Array variable (several parameter
elements can be selected through the
code for input selection or via LECOM
subcode)
| Image variable (several parameter
elements can be selected through the
code for input selection).
DA Number of array elements XX
(Subcodes)
DT Data type B8 1 byte bit coded
B16 2 byte bit coded
FIX32 32 hit value with sign; decimal with
four decimal codes
Example:
12 212000Fxs0-dec
2 00002EEQFxgp-hex
-10.45 A -104500Fx30-gec
A FFFE67CCrix30-hex
116 2 byte with sign
(-32768 < X < 32767)
132 4 byte with sign
(-2147483648 < X <2147483647)
N16 16 bit value with sign
0% » 0;100% A 214
Example:
100% 2 16384N16-dec
2400016-ex
-50% A -8192\16-dec
o EOOON16-hex
u16 2 byte without sign
(0 =X < 65535)
VS ASClI string
format LECOM format \D ASCII decimal format
(see Operating Instructions for H ASCIl hexadecimal format
fieldbus modules) VS String format
DL Data length in byte
Access P/S Parameter setting / control P Parameter setting
(according to C001) S Control
LCM-R'W Access authorization for LECOM  Ra Reading is always permitted
Wa Writing is always permitted
W Writing depends on condition
AIF ProceB datum in automation PZD Process datum
interface
Mapping to LECOM2 process
data channel possible
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Code Index Data Access
dec hex DS DA DT Format DL S/P LCM-R/ |AIF-PZD
w

C000 | 24575 |5FFFh E 1 FIX32 |VD 4 P Ra -
C001 | 24574 |5FFEh E 1 FIX32 |VD 4 - Ra/Wa |-
C002 24573 5FFDh E 1 FIX32 VD 4 P Ra/W -
C003 24572 5FFCh E 1 FIX32 VD 4 P Ra/W |-
C004 24571 |5FFBh E 1 FIX32 |VD 4 P Ra/W |-
C005 | 24570 |5FFAh E 1 FIX32 |VD 4 P Ra/W |-
C009 24566 |5FF6h E 1 FIX32 VD 4 P Ra/W |-
CO11 | 24564 |5FF4h E 1 FIX32 |VD 4 P Ra/W |-
C012 24563 |5FF3h E 1 FIX32 |VD 4 P Ra/W |-
C013 24562 5FF2h | E 1 FIX32 VD 4 P Ra/W -
C017 24558 5FEEh E 1 FIX32 VD 4 P Ra/W -
C019 | 24556 | 5FECh E 1 FIX32 |VD 4 P Ra/W |-
C022 24553 |5FESh E 1 FIX32 |VD 4 P Ra/W |-
C023 24552 5FE8h E 1 FIX32 VD 4 P Ra/W -
C025 24550 5FE6h |E 1 FIX32 VD 4 P Ra/W -
C026 | 24549 |5FE5h || 1 FIX32 |VD 4 P Ra/W |-
C027 | 24548 |5FE4h || 1 FIX32 |VD 4 P Ra/W |-
C028 24547 | 5FE3h || 1 FIX32 VD 4 P Ra/W -
C029 24546 | 5FE2h || 1 FIX32 VD 4 P Ra/W -
C030 24545 5FE1h E 1 FIX32 |VD 4 P Ra/W |-
C032 24543 |5FDFh E 1 FIX32 |VD 4 P Ra/W |-
C033 24542 5FDEh E 1 FIX32 VD 4 P Ra/W |-
C034 24541 | 5FDDh E 1 FIX32 |VD 4 P Ra/W |-
C038 | 24537 | 5FD9h E 1 FIX32 |VD 4 P Ra/W |-
C039 | 24536 |5FD8h |A 15 FIX32 VD 4 P Ra/W |-
C040 24535 5FD7h E 1 FIX32 VD 4 S Ra/W -
C041 | 24534 | 5FD6h E 1 FIX32 |VD 4 S Ra/W |-
C042 24533 | 5FD5h E 1 FIX32 |VD 4 S Ra/W |-
C043 24532 5FD4h E 1 FIX32 VD 4 P Ra/W -
C045 24530 5FD2h E 1 FIX32 VD 4 S Ra/W -
C046 | 24529 | 5FD1h E 1 FIX32 |VD 4 S Ra/W |-
C047 | 24528 |5FDOh E 1 FIX32 |VD 4 S Ra/W |-
C049 24526 5FCEh E 1 FIX32 VD 4 S Ra -
C050 | 24525 |5FCDh E 1 FIX32 VD 4 S Ra -
C051 | 24524 |5FCCh E 1 FIX32 |VD 4 S Ra -
C052 24523 5FCBh E 1 FIX32 VD 4 S Ra -
C054 24521 5FC9h E 1 FIX32 VD 4 S Ra -
C056 | 24519 |5FC7h E 1 FIX32 |VD 4 S Ra -
C060 | 24515 |5FC3h E 1 FIX32 |VD 4 S Ra -
C061 24514 5FC2h E 1 FIX32 VD 4 S Ra -
C063 24512 5FCOh E 1 FIX32 VD 4 S Ra/W -
C065 24510 | 5FBEh E 1 FIX32 |VD 4 P Ra -
C066 | 24509 5FBDh E 1 FIX32 |VD 4 P Ra -
C067 24508 5FBCh E 1 FIX32 VD 4 P Ra -
C068 24507 5FBBh E 1 B16 VH 2 S Ra -
C069 | 24506 |5FBAh E 1 B8 VH 1 S Ra -
C070 | 24505 |5FB9h E 1 FIX32 |VD 4 P Ra/W |-
C071 | 24504 5FB8h E 1 FIX32 VD 4 P Ra/W -
C072 24503 5FB7h E 1 FIX32 VD 4 P Ra/W -
C075 | 24500 5FB4h E 1 FIX32 |VD 4 P Ra/W |-
C076 24499 5FB3h E 1 FIX32 VD 4 P Ra/W -
C077 24498 5FB2h E 1 FIX32 VD 4 P Ra/W -
C078 | 24497 5FB1h E 1 FIX32 |VD 4 P Ra/W |-
C079 | 24496 5FBOh E 1 FIX32 |VD 4 P Ra/W |-
C081 | 24494 5FAEh E 1 FIX32 VD 4 P Ra/W -
C082 24493 5FADh E 1 FIX32 VD 4 P Ra/W -
C083 | 24492 | 5FACh E 1 FIX32 |VD 4 P Ra/W |-
C084 | 24491 | 5FABh E 1 FIX32 |VD 4 P Ra/W |-
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C085 24490 5FAAh |E 1 FIX32 VD 4 P Ra/W -
C087 24488 5FA8h |E 1 FIX32 VD 4 P Ra/W -
C088 24487 5FA7Th E 1 FIX32 VD 4 P Ra/W -
C090 24485 |5FA5h E 1 FIX32 VD 4 P Ra/W -
C093 24482 5FA2h |E 1 FIX32 VD 4 P Ra -
C094 24481 |5FA1h E 1 FIX32 VD 4 P Ra/W -
C096 24479 |5F9Fh E 1 FIX32 VD 4 P Ra/W -
C097 24478 |5F9Eh E 1 FIX32 VD 4 P Ra/W -
C098 24477 ' 5F9Dh |E 1 FIX32 VD 4 P Ra/W -
C099 24476 |5F9Ch E 1 VS VS 6 P Ra -
C100 24475 |5F9Bh E 1 FIX32 VD 4 P Ra/W -
C101 24474 |5F9Ah |A 15 FIX32 VD 4 P Ra/W -
C103 24472 | 5F98h |A 15 FIX32 VD 4 P Ra/W -
C105 24470 ' 5F9h |E 1 FIX32 VD 4 P Ra/W -
C108 24467 |5F93h |A 3 FIX32 VD 4 P Ra/W -
C109 24466 |5F92h |A 2 FIX32 VD 4 P Ra/W -
C110 24465 5F91h |E 1 FIX32 VD 4 P Ra/W -
C111 24464 |5F90h |A 3 FIX32 VD 4 P Ra/W -
C112 24463 | 5F8Fh E 1 FIX32 VD 4 P Ra/W -
C113 24462 | 5F8Eh |A 5 FIX32 VD 4 P Ra/W -
C114 24461 |5F8Dh |A 5 FIX32 VD 4 P Ra/W -
C115 24460 |5F8Ch |A 5 FIX32 VD 4 P Ra/W -
C116 24459 | 5F8Bh E 1 FIX32 VD 4 P Ra/W -
C117 24458 |5F8Ah |A 13 FIX32 VD 4 P Ra/W -
C118 24457 | 5F89h |A 13 FIX32 VD 4 P Ra/W -
C119 24456 |5F88h E 1 FIX32 VD 4 P Ra/W -
C120 24455 |5F87h |A 23 FIX32 VD 4 P Ra/W -
C123 24452 |5F84h E 1 FIX32 VD 4 P Ra/W -
C124 24451 |5F83h E 1 FIX32 VD 4 P Ra/W -
C125 24450 5F82h E 1 FIX32 VD 4 P Ra/W -
C126 24449 |5F81h E 1 FIX32 VD 4 P Ra/W -
C128 24447 |5F7Fh |A 13 FIX32 VD 4 P Ra/W -
C130 24445 | 5F7Dh E 1 FIX32 VD 4 P Ra/W -
C131 24444 |5F7Ch E 1 FIX32 VD 4 P Ra/W -
C132 24443 |5F7Bh E 1 FIX32 VD 4 P Ra/W -
C134 24441 |5F79h E 1 FIX32 VD 4 P Ra/W -
C136 24439 5F77h E 1 B16 VH 2 S Ra PZD
C145 24430 5F6Eh E 1 FIX32 VD 4 P Ra/W -
C146 24429 |5F6Dh |A 43 FIX32 VD 4 P Ra/W -
C147 24428 |5F6Ch |A 7 FIX32 VD 4 P Ra/W -
C148 24427 |5F6Bh E 1 FIX32 VD 4 S Ra/W -
C149 24426 |5F6Ah E 1 FIX32 VD 4 S Ra/W -
C151 24424 |5F68h E 1 B16 VH 2 S Ra PZD
C161 24414 |5F5Eh E 1 FIX32 VD 4 S Ra -
C162 24413 |5F5Dh E 1 FIX32 VD 4 S Ra -
C163 24412 | 5F5Ch |E 1 FIX32 VD 4 S Ra -
C164 24411 |5F5Bh E 1 FIX32 VD 4 S Ra -
C165 24410 5F5Ah E 1 FIX32 VD 4 S Ra -
C166 24409 5F59h E 1 FIX32 VD 4 S Ra -
C167 24408 5F58h |E 1 FIX32 VD 4 S Ra -
C168 24407 5F57h |E 1 FIX32 VD 4 S Ra -
C180 24395 5F4Bh E 1 FIX32 VD 4 P Ra/W -
C182 24393 | 5F4%h E 1 FIX32 VD 4 P Ra/W -
C183 24392 5F48h |E 1 VS VS 16 S Ra -
C185 24390 5F46h |E 1 FIX32 VD 4 S Ra -
C186 24389 5F45h E 1 FIX32 VD 4 S Ra -
C187 24388 5F44h |E 1 FIX32 VD 4 S Ra/W -
C188 24387 5F43h |E 1 FIX32 VD 4 S Ra/W -
48XX/49XXSHB0399
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‘ Configuration

Code Index Data Access
dec hex DS DA DT Format DL S/P LCM-R/ AIF-PZD
w

C189 24386 5F42h E 1 FIX32 |VD 4 S Ra -
C190 24385 5F41h E 1 FIX32 |VD 4 P Ra/W |-
C191 | 24384 |5F40h E 1 FIX32 |VD 4 P Ra/W |-
C192 24383 | 5F3Fh E 1 FIX32 |VD 4 P Ra/W |-
C193 24382 5F3Eh A 15 FIX32 |VD 4 P Ra/W |-
C194 24381 5F3Dh E 1 FIX32 |VD 4 P Ra/W |-
C195 24380 5F3Ch E 1 FIX32 |VD 4 P Ra/W |-
C196 24379 |5F3Bh E 1 FIX32 |VD 4 P Ra/W |-
C197 24378 5F3Ah E 1 FIX32 |VD 4 P Ra/W |-
C198 24377 5F3%9h E 1 FIX32 |VD 4 P Ra/W |-
C199 24376 | 5F38h E 1 FIX32 |VD 4 P Ra/W |-
C200 24375 |5F37h E 1 VS VS 14 P Ra -
C201 24374 5F36h E 1 VS VS 20 P Ra -
C220 24355 5F23h | E 1 FIX32 |VD 4 P Ra/W |-
C221 24354 |5F22h E 1 FIX32 |VD 4 P Ra/W |-
C222 24353 |5F21h E 1 FIX32 |VD 4 P Ra/W |-
C223 24352 5F20h | E 1 FIX32 |VD 4 P Ra/W |-
C224 24351 | 5F1Fh E 1 FIX32 |VD 4 P Ra/W |-
C230 24345 |5F19h E 1 FIX32 |VD 4 P Ra/W |-
C231 | 24344 |5F18h E 1 FIX32 |VD 4 P Ra/W |-
C232 24343 |5F17h E 1 FIX32 |VD 4 P Ra/W |-
C233 24342 | 5F16h E 1 FIX32 |VD 4 P Ra/W |-
C234 24341 | 5F15h E 1 FIX32 |VD 4 P Ra/W |-
C235 24340 5F14h E 1 FIX32 |VD 4 P Ra/W |-
C237 24338 5F12h | E 1 FIX32 |VD 4 P Ra/W |-
C240 24335 5FOFh E 1 FIX32 |VD 4 P Ra/W |-
C241 24334 |5FOEh E 1 FIX32 |VD 4 P Ra/W |-
C242 24333 5FODh E 1 FIX32 |VD 4 P Ra/W |-
C243 24332 5FOCh E 1 FIX32 |VD 4 P Ra/W |-
C244 24331 |5FOBh E 1 FIX32 |VD 4 P Ra/W |-
C245 24330 5F0Ah E 1 FIX32 |VD 4 P Ra/W |-
C249 24326 5F06h |E 1 FIX32 |VD 4 P Ra/W |-
C252 | 24323 |5F03h E 1 FIX32 |VD 4 P Ra/W |-
C253 24322 |5F02h E 1 FIX32 |VD 4 P Ra/W |-
C254 24321 |5F01h E 1 FIX32 |VD 4 P Ra/W |-
C255 24320 5F00h | E 1 FIX32 |VD 4 P Ra/W |-
C256 | 24319 |5EFFh E 1 FIX32 |VD 4 P Ra/W |-
C257 24318 |5EFEh E 1 FIX32 |VD 4 P Ra/W |-
C260 24315 5EFBh E 1 FIX32 |VD 4 P Ra/W |-
C261 24314 |5EFAh E 1 FIX32 |VD 4 P Ra/W |-
C262 24313 |5EF9h E 1 FIX32 |VD 4 P Ra/W |-
C263 24312 |5EF8h E 1 FIX32 |VD 4 P Ra/W |-
C264 24311 |5EF7h E 1 FIX32 |VD 4 P Ra/W |-
C265 24310 5EF6h E 1 FIX32 |VD 4 P Ra/W |-
C266 | 24309 5EF5h E 1 FIX32 |VD 4 S Ra -
C267 24308 5EF4h E 1 FIX32 |VD 4 P Ra/W |-
C270 24305 5EF1h E 1 116 VH 2 S Ra -
C271 | 24304 | 5EFOh E 1 116 VH 2 S Ra -
C272 | 24303 | 5EEFh E 1 132 VH 4 P Ra/W |-
C273 | 24302 |5EEEh E 1 132 VH 4 P Ra/W |-
C280 24295 5EE7h E 1 FIX32 |VD 4 P Ra/W |-
C281 | 24294 |5EE6h E 1 VS VS 16 P Ra -
C282 24293 | 5EE5h E 1 FIX32 |VD 4 P Ra/W |-
C285 24290 5EE2h E 1 FIX32 |VD 4 P Ra/W |-
C286 24289 5EE1h E 1 FIX32 |VD 4 P Ra/W |-
C287 24288 | 5EEOh E 1 FIX32 |VD 4 P Ra/W |-
C300 24275 5ED3h E 1 FIX32 |VD 4 S Ra -
C310 24265 5EC9h E 1 FIX32 |VD 4 P Ra/W |-
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Code Index Data Access
dec hex DS DA DT Format DL S/P LCM-R/ AIF-PZD
w
C311 24264 ' 5EC8h |E 1 FIX32 VD 4 P Ra/W -
C312 24263 5EC7h |E 1 FIX32 VD 4 P Ra/W -
C313 24262 5EC6h E 1 FIX32 VD 4 P Ra/W -
C314 24261 |5EC5h E 1 FIX32 VD 4 P Ra/W -
C316 24259 ' 5EC3h |E 1 FIX32 VD 4 P Ra/W -
C317 24258 5EC2h |E 1 FIX32 VD 4 P Ra/W -
C318 24257 5EC1h E 1 FIX32 VD 4 P Ra/W -
C319 24256 |5ECOh E 1 FIX32 VD 4 S Ra -
C320 24255 | 5EBFh |E 1 FIX32 VD 4 P Ra/W -
C321 24254 |5EBEh E 1 FIX32 VD 4 P Ra/W -
C322 24253 |5EBDh E 1 FIX32 VD 4 P Ra/W -
C323 24252 |5EBCh E 1 FIX32 VD 4 P Ra/W -
C324 24251 |5EBBh E 1 FIX32 VD 4 P Ra/W -
C325 24250 5EBAh |E 1 FIX32 VD 4 P Ra/W -
C326 24249 | 5EBSh E 1 FIX32 VD 4 P Ra/W -
C327 24248 | 5EB8h E 1 FIX32 VD 4 P Ra/W -
C328 24247 |5EB7h E 1 FIX32 VD 4 P Ra/W -
C329 24246 5EB6h E 1 FIX32 VD 4 P Ra/W -
C330 24245 | 5EB5h E 1 FIX32 VD 4 P Ra/W -
C331 24244 |5EB4h E 1 FIX32 VD 4 P Ra/W -
C332 24243 5EB3h |E 1 FIX32 VD 4 P Ra/W -
C333 24242 | 5EB2h E 1 FIX32 VD 4 P Ra/W -
C334 24241 | 5EB1h E 1 FIX32 VD 4 P Ra/W -
C335 24240 5EBOh |E 1 FIX32 VD 4 P Ra/W -
C336 24239 5EAFh |E 1 FIX32 VD 4 S Ra -
C338 24237 5EADh E 1 FIX32 VD 4 P Ra/W -
C339 24236 5EACh E 1 FIX32 VD 4 P Ra/W -
C370 24205 5E8Dh |E 1 FIX32 VD 4 P Ra/W -
C380 24195 | 5E83h E 1 N16 VH 2 P Ra/W  PZD
C381 24194 | 5E82h E 1 116 VH 2 P Ra -
C382 24193 5E81h |E 1 116 VH 2 P Ra PzZD
C387 24188 | 5E7Ch |E 1 116 VH 2 P Ra/W  PZD
C388 24187 5E7Bh E 1 116 VH 2 P Ra PZD
C391 24184 | 5E78h E 1 ui6 VH 2 P Ra PZD
C392 24183 | 5E77h |E 1 N16 VH 2 P Ra PZD
C393 24182 | 5E76h |E 1 N16 VH 2 P Ra PZD
C580 23995 5DBBh E 1 FIX32 VD 4 P Ra/W -
C581 23994 | 5DBAh E 1 FIX32 VD 4 P Ra/W -
C582 23993 | 5DB9h E 1 FIX32 VD 4 P Ra/W -
C583 23992 5DB8h E 1 FIX32 VD 4 P Ra/W -
C584 23991 5DB7h E 1 FIX32 VD 4 P Ra/W -
C590 23985 5DB1h E 1 FIX32 VD 4 P Ra/W -
C591 23984 5DBOh E 1 FIX32 VD 4 P Ra/W -
C592 23983 5DAFh E 1 FIX32 VD 4 P Ra/W -
C593 23982 5DAEh E 1 FIX32 VD 4 P Ra/W -
C594 23981 5DADh E 1 FIX32 VD 4 P Ra/W -
C600 23975 5DA7h E 1 FIX32 VD 4 P Ra/W -
C601 23974 5DA6h E 1 FIX32 VD 4 P Ra/W -
C602 23973 5DA5h E 1 FIX32 VD 4 P Ra/W -
C610 23965 5D9Dh E 1 FIX32 VD 4 P Ra/W -
C611 23964 5D9Ch |E 1 FIX32 VD 4 P Ra/W -
C612 23963 5D9Bh E 1 FIX32 VD 4 P Ra/W -
C614 23961 | 5D9%h E 1 FIX32 VD 4 P Ra/W -
C615 23960 5D98h E 1 FIX32 VD 4 P Ra/W -
C616 23959 | 5D97h E 1 FIX32 VD 4 P Ra/W -
C620 23955 5D93h E 1 FIX32 VD 4 P Ra/W -
C621 23954 5D92h |E 1 FIX32 VD 4 P Ra/W -
C622 23953 5D91h |E 1 FIX32 VD 4 S Ra -
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Code Index Data Access

dec hex DS DA DT Format DL S/P LCM-R/ AIF-PZD
w

C630 23945 |5D89%h E 1 FIX32 |VD 4 P Ra/W -
C631 23944 |5D8sh E 1 FIX32 |VD 4 P Ra/W -
C632 23943 |5D87h E 1 FIX32 |VD 4 S Ra -
C635 23940 |5D84h E 1 FIX32 |VD 4 P Ra/W -
C636 23939 |5D83h E 1 FIX32 |VD 4 P Ra/W -
C637 23938 |5D82h E 1 FIX32 |VD 4 S Ra -
C640 23935 |5D7Fh E 1 FIX32 |VD 4 P Ra/W -
C641 23934 |5D7Eh E 1 FIX32 |VD 4 S Ra -
C650 23925 |5D75h E 1 FIX32 |VD 4 P Ra/W -
C651 23924 | 5D74h E 1 FIX32 |VD 4 P Ra/W -
C652 23923 |5D73h E 1 FIX32 |VD 4 S Ra -
C653 23922 |5D72h E 1 FIX32 |VD 4 P Ra/W -
C660 23915 |5D6Bh E 1 FIX32 |VD 4 S Ra -
C670 23905 |5D61h E 1 FIX32 |VD 4 P Ra/W -
C671 23904 |5D60h E 1 FIX32 |VD 4 P Ra/W -
C672 23903 |5D5Fh E 1 FIX32 |VD 4 P Ra/W -
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Troubleshooting and fault elimination

8 Troubleshooting and fault elimination

8.1

8.1.1

Lenze

Warning!
During troubleshooting, the drive should always be disconnected from the mains

supply for safety reasons.

The controller is equipped with several functions to protect it from impermissible
operating conditions. If one of the protection functions is activated, the controller
sets Pulse Inhibit (IMP) or TRIP, warning or message and/or resets the signal
”Ready for operation (RDY) - depending on the monitoring selected.

e Faults during operation are immediately displayed or indicated through a

status information (chapter 8.1).

e The fault can be analysed with the history buffer (chapter 8.2) and the list in

chapter 8.3.

o The list in chapter 8.3 indicates how to eliminate the fault.

Troubleshooting

Display on the operating unit of the controller

The LEDs RDY and IMP show the controller status.
FAIL = m : TRIP or message or warning is active

FAIL

RDY

IMP

Check

Controller enabled; no fault

€065, C066, G067

(183, C067

C183

IR _IREigmin NN

HEEEOON

€065, C066

B[O RN

€065, C066, C067, G183

H:on

O

off
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Troubleshooting and fault elimination

RDY

In general, the RDY message will be reset if the machine cannot generate a torque
when running with the command ”Controller enable” or if the mains supply for the
control electronics is switched-off (mains switch-off detection).

RDY is off when
e TRIP is displayed

@ the communication with the automation module could not be established
after mains connection (only with C370 = -1-)

e the field current could not be built up after mains connection.
RDY will be reset for a short period of time when

@ anew parameter set is loaded via terminal control

@ a short-term mains fault (3-phases) occurs (> 25ms).

Imax
Imax is on when
e the speed controller operates at its limit.

IMP

IMP is on when

e the switch Ctrl. enable is opened or another source of the controller inhibit is
active (check C183)

@ a mains undervoltage or mains overvoltage is applied.

IMP is on sporadically when

e short-term mains faults occur (e.g. with weak mains)

During IMP, the ignition pulses in the armature circuit are inhibited.

The codes C065, C066 and C067 display the controller status in plain text.

8.1.2 Display via LECOM

The bits of the status word under CO69 indicate the controller status (chapter 12.3).
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8.2.1

Lenze

Fault analysis with the history buffer

Troubleshooting and fault elimination

With the history buffer, faults can be traced. The fault messages are stored in the

history buffer in the order of their occurrence.

Structure of the history buffer

e The history buffer has eight memory locations, which can be retrieved

- under C065, C066 and C067 at the operating unit

- via the LECOM interface under codes C161 to C168 for TRIP messages.

o The first memory location is written only after the elimination or

acknowledgement of the active fault. The eighth from last fault is eliminated

in the history buffer and can no longer be read.

e The memory locations 1-8 contain information about the last to eighth from

last fault.
Code C0168
€063 Active message
€066 Active waming
C067 Active TRIP
G161 Memory location 1
G162 Memory location 2
G163 Memory location 3
G164 Memory location 4
G165 Memory location 5
G166 Memory location 6
G167 Memory location 7
G168 Memory location 8

48XX/49XXSHB0399
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Troubleshooting and fault elimination

8.3 Fault messages
° Note!
1 If the fault message is interrogated by a fieldbus, the fault message is represented
not by an abbreviation but a LECOM no. read from C167.
Display Cause Remedy
No fault - -
ACI Armature circuit Defective fuse in the armature circuit or cable  Check armature fuse or remove cable
interrupted interruption interruption
CCr System fault Strong interference on control cables Screen control cables
Ground or earth loops in the wiring Check PE wiring (see chapter 4.4”Installation
of a GE-typical drive system”)
CEO Communication fault Interference during transmission of control Check wiring
(automation interface)  commands via the automation interface
CE9 Communication fault Faulty messages from the serial interface. Check wiring
(serial interface)
dEr Motor blocked High standstill torque or motor mechanically | Remove motor blockage or increase blocking
blocked. time under G124 or blocking current under
C123.
EEr External fault (TRIP-Set) A digital input assigned to the TRIP-Set Check external encoder.
function has been activated Check polarity to activate TRIP set under
C118.
FCI Field circuit interrupted  Defective field fuses F1 and F2 or Replace field fuses when no voltage is applied
interrupted field circuit. or remove cable interruption.
LF Mains underfrequency  Mains frequency < 47Hz Check mains frequency,
controller must only be driven within a
frequency range from 47 to 63 Hz.
LU Undervoltage Mains voltage < 340 Vor410V Increase electronics supply separately with a
(Variant 500 V mains voltage) connected transformer or
Mains synchronisation has not detected any | use a controller with a lower mains connection
voltage zero for more than 25 ms. voltage.
LU Phase failure Failure of the mains voltage or mains Check mains voltage and remove mains
interruption interruption
Adapt mains synchronisation to mains
conditions under C237.
0C5 Controller overload Frequent or excessive acceleration with Check drive dimensioning
overcurrent
Permanent overload with Iy >1.05 lprateq
0C6 Motor is thermally Motor is thermally overloaded by, for instance, |Check drive dimensioning
overloaded - impermissibly high continuous currents
- frequent and excessive
acceleration processes
OF Mains overfrequency Mains frequency > 63Hz Check mains frequency
Controller must only be driven within a
frequency range from 47 to 63 Hz.
OH Heat sink temperature is Allow controller to cool and ensure better
higher than the value set ventilation
in the controller Ambient temperature Check ambient temperature in the control
Tamb > 45 [Clor 35 [Tl cabinet
Heat sink very dirty Clean heatsink
Incorrect mounting position Change mounting position
48XX/49XXSHB0399 Lenze
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Display Cause Remedy
OUE Mains overvoltage Mains voltage > 460V or 550V (500V variant) |Reduce mains voltage with a preconnected
transformer or
use a controller with a higher mains
connection voltage.
P03 Following error Angle difference between set and actual Extend following limit with C255
position is larger than the following error limit  Switch-off monitoring if required (C119/C120)
set under G255 Enable drive (Ctrl. enable)
Drive cannot follow the digital frequency (Imax | Check drive dimensioning
linit)
P13 Angle overflow Angle controller limit reached Enable drive
Drive cannot follow the digital frequency (lnax | Check drive dimensioning
linit)
PER Program interference Afault in the program sequence was detected |Send controller with data (on diskette) to
Lenze
PR Parameter reset After switching on, a change in the software | Set the required parameters and save settings
version has been detected. under C003.
Automatic loading of factory setting.
PR1 ... PR4 Parameter set error Fault when reading a parameter set Set the required parameters and save settings
CAUTION: under C003.
The factory setting is loaded automatically
Sd1 Tacho fault Short circuit or interruption of tacho cable Check tacho cables for short-circuit or
interruption and remove fault
Sd2 Resolver fault Resolver cable interrupted Check resolver cable for open circuit
Check resolver
Acknowledge fault by mains switching
Sd3 Encoder fault at Dig_In 1 ' Incremental encoder or digital frequency cable |Check cable for open circuit
interrupted at X5 Assign input X5 PIN 8 with encoder potential
Input X5 PIN 8 not assigned or switch off monitoring (C119 / G120)
Sd4 Encoder fault at Dig_In 2 | Incremental encoder or digital frequency cable |Assign input X9 PIN 8 with encoder potential
interrupted at X9 or switch off monitoring (C119/ C120)
Input X9 PIN 8 not assigned
Sd5 Master current Interruption of the master current selection, Remove interruption of the set-value cable or
interrupted haster < 2MA select master selection 0...20 mA under C034
with master current selection 4...20mA, C034 |= -0-
= -1 -
SP Wrong signal source Tacho, resolver or fieldbus connection are Change tacho, resolver or fieldbus connection
polarity interchanged
ut5 13V supply interfered | Overload / short-circuit terminal 20 Check load at terminal 20

13 V supply defective

Return controller

Lenze
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8.4 Reset of fault indications

TRIP

After eliminating the fault, pulse inhibit will only be reset after the acknowledgement
of TRIP.

TRIP acknowledgement:

Change to the parameter level of C067 and acknowledge with SH+PRG
LECOM: C043 =0

Terminal X2/E2 (reset trip)

Control word AlF

Mains switching

Note!
If a TRIP source is still active, TRIP cannot be reset.

Message

After eliminating the fault, the pulse inhibit will be reset automatically.
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8.5.1
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Checking the drive system

Note!

The measurements should be made with a digital voltmeter. The stated measuring
values are rated values. In the event of deviations, a defect has occured.

Checking the motor

Warning!

e The measurements described must only be carried out by specialists.
o Disconnect the motor from the mains.

e Tests should only be carried out when no voltage is applied!

Measurement Measuring point Measured value
Armature resistance A [Bat the controller Ri< 10 1
Insulation resistance of the armature |A [—earth potential R 1T

B [earth potential
Field resistance | K3 R <1k
Insulation resistance of the field | [earth potential R I

K [earth potential

48XX/49XXSHB0399
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8.5.2 Checking the controller

Checking the power stage

Warning!

e The measurements described must only be carried out by specialists.
e Disconnect the controller from the mains.

e Tests should only be carried out when no voltage is applied!

Measurement Measuring point Measuring value
Semiconductor fuse
e at the mains input RCC
e armature fuse RCC
Internal fuses RCC
Thyristors Disconnect armature cables:

A [CBat the controller R C1T1

B Azt the controller R C1T1
Field controller Disconnect field cables:

I+, K- R LM

-, K+ (free-wheeling diode) R> 200k [{dibde CQI5V)

Checking the control board 4902MP
Checking the voltage supply:

e Wire up the controller completely

e Set controller inhibit (X2/28 open)

e Switch on the mains

\Notes Measuring point \Measured value
\+Vcc15v X2/20 [—X3M0 \+14.25 \..+15.75V
\+Vref1ov X1/9 [X3140 \+9.79 \..+10.21V
-Vref 10V X110 [X3¥40 -9.79V...-10.21V
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9 Maintenance

9.1 Maintenance

e The controller is free of maintenance if the prescribed operating condi-
tions are maintained (see chapter 3.2).

e |f the ambient air is polluted, the air vents of the controller may be ob-
structed.
- Check the air vents periodically (depending on the degree of pollution):
- Free the obstructed air vents using a vacuum cleaner.

Stop!
@ Do not use sharp or pointed objects, such as knives or screw drivers to clean the
air vents.

9.2 Service addresses

The addresses of the Lenze representatives all over the world are listed on the last
page of every Lenze document.
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10 DC-bus connetion
11 Application of brake units

This chapter is part of the Lenze documentation structure.
For 48XX/49XX DC controllers it is not applicable.
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12 Automation

12.1

12.2

12.3

Lenze

P
48XX/49XX controller can communicate with, for instance superimposed hosts
(PLC or PC) as well as operating units, which work according to the LECOM
protocol, by means of the serial interfaces LECOM.

LECOM1 interface
The serial interface X6, available as standard, complies with RS232C and RS485.
The LECOMT1 interface can be used for parameter setting, monitoring, diagnostics
and simple control tasks (see chapter 4.3.8).
The LECOM-A/B protocolis based on ISO 1745 and supports up to 90 controllers.
It detects faults and avoids transmission faults.
LECOM2 interface (option)
For increased demands, use fieldbus connection modules. The modules are
available as operations and can be integrated in the controller. For parameter
setting, the interface is called LECOM2. The following bus systems are available:
e InterBus interface module 2110 (variant VO11)
e PROFIBUS interface module 2130 (variant VO13)
LECOM code number
The following codes have a special meaning for serial communciation. The codes
C043, C068, C069 are not displayed.
e LECOM1 controller address
Enter the bus participant numbers required for communication via interface under
code C009. It is possible to assign addresses from 1 to 99.710”, 720", ”30”...”90”
are reserved for broadcast telegrams.
e Fault display and reset
Under code C043 faults can be indicated and reset.

Parameter 0 = no fault

Parameter 1 = fault (reset: parameter input = 0)
Note!
Fault message can only be reset, after the fault has been eliminated.
e Display of the operating state
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P —
The operating state of the controller is indicated under C068. angezeigt.
BitNo. 15 14 13 12 10 |9 8 7 6 5 4 3 2 1 0
Signal |TRIP lex |QSP |IMP |Run |n.= 0 |Ctrl. |Communication error Operation error
enab
le
e Display of the operating state of the controller.
The operating state of the controller is displayed under C069.
BitNo. 7 6 4 3 2 0 |
Signal | Ctrl. XX RESET  AUTO REMOT  PCHG CALARM BALARM
enable
Meaning Controller Controller | Terminal LECOM  Operating Communicatio |Operation
enable reset control control mode changed |n error error
e LECOM1 baud rate
The baud rate can be set under C125.
Code | Name Possible settings
Lenze Selection Info
C125* [ Baud rate 0 -0- 9600 baud

changeover -1- 4800 baud

for -2- 2400 baud

interface -3 1200 baud

® Note!
l For communication via modem please contact Lenze.
e History of the reset fault
Codes C161 to C168 indicate the last 8 TRIPs stored. The fault reset last is
indicated under C161.
e LECOM1 code bank
With version 1.0 of the LECOM-A/B protocol only codes up to C255 can be
processed. The access range of this version can be changed under C249 so that
it is possible to reach higher codes. Code C249 does not exist in every code range.
Parameter in G249 Access to code range
0 €000...G255
1 250...0505
2 €500...C755
3 (750...G1005
4 (1000...C1255
5 €1250...61505
6 €1500...01755
7 €1750...62000
For more information about serial communication with the standard interface
LECOM1 (LECOM-A/B) see the Operating Instructions LECOM-A/B.
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Enable LECOM interface

Use fieldbus connection modules, e.g. InterBus or PROFIBUS, to integrate the
controller in more complex automation systems. These fieldbus systems ensure
very fast data transfer. The controller can be connected to a winding calculator or
a positioning controller using the automation module 221 X.

Install the module and activate it under C370.

Possible settings
Lenze Selection Info

C370* -0-
a -
interface enabled

nable

utomation 1 Communication via automation interface

12.4.1

Lenze

0 No communication via automation interface

If communication via C370 is enabled even if no automation module is connected,
the ready (RDY) message will be output.

If communication via InterBus or PROFIBUS is required, select the necessary
operating mode (-4- to -7-) under code COO01. If the controller is connected to an
automation module, the operating mode must not be adapted accordingly.

Note!

The LECOM2 inteface is enabled independently of the default setting, i.e. when
loading the default setting under C002, the parameter set under C370 remains the
same.

Process data and parameter channel

The InterBus or PROFIBUS system provides two transmission channels:

e afast process data channel

e a slower parameter channel

With the parameter channel, the codes can be parmaterised as usual via LECOM1.

The fast process data channel enables fast transmission of time-critical process
data from and to the controller. According the DRIVECOM agreement, InterBus
and PROFIBUS can only send or receive two control parameters via the process
data channel.

48XX/49XXSHB0399 12-3
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The following is available:

Proass output datato be sent from the controller to the commmunicationinterface:

Mains status word from the basic unit (index 604 1hex)
Status figure of the FDO of C151 (index 5F68hex)
Speed set-value of C380 (index 6042hex)

Actual speed value of C382 (index 5E81hex)

Torque set-value of C388 (index 5E7Bhex)

Actual phase value of C391 (index 5E78hex)

Process input data from the communication interface to be received by the

controller:

Main control word (index 6040hex)

Freely programmable digital inputs (index 5F77hex)
Speed main set-value of C380 (index 6042hex)
Speed additional set-value of C393 (index 5E76hex)
Torque set-value of C387 (index5E7Chex)

e Field current set-value of C392 (index 5E77hex)

In default setting, the main controlword and the speed main set-value are assigned
to the two process input words. The main status word and the actual speed value

are assigned to the process output words.

For more detailed information about the main control word, see the Operating
Instructions/Manual DRIVECOM / InterBus connection module type 2110IB or the
Operating Instructions PROFIBUS-FMS/ DP bus connection module type 2130IB.

The controlword (C136)for freely programmable digital inputs (index 5F77hex)has

the following structure (see 7.1.5.1):

Bit O:
Bit 1:
Bit 2:
Bit 3:
Bit 4:

FDI 1
FDI 2
FDI 3
FDI 4
FDI 5

The process data words are re-assigned via the communication parameter index

6000hex or 6001hex and 6002hex.

48XX/49XXSHB0399
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High precision set and actual values

Select high precision set and actual values with a resolution of 14 bit plus sign
under codes C380 to C393. Here, the controller value can be directly read or
written without any conversion errors.

These codes can only be accessed via the LECOM interface.

C380 nget speed

Input and display of the main set-value. The main set-value is normalized to the
max. speed (CO11).

The figure 214 = 16384 corresponds to 100% of the maximum speed. The
information is the same as under C046. The only difference is that the controller
value can be directly read without any conversion errors.

C381 nget at speed controller

Display of the sum calculated from the mains set-value and the additional
set-value, each after the ramp function generator and normalized to the maximum
speed set under CO11. The figure 214 = 16384 corresponds to 100% of the
maximum speed. The information is the same as under C050.

C382 actual speed

Display of the actual speed for the speed controller, normalized to the maximum
speed set under CO11. The figure 214 = 16384 corresponds to 100% of the
maximum speed. The information is the same as under C051.

C387 torque limit

Input and display of the torque limit for the controller. The figure 214 = 16384
corresponds to 100% of the maximum torque. The information is the same as
under C047.

C388 torque set-value

Display of the torque set-value for the controller The figure 214= 16384
corresponds to 100% of the maximum torque. The information is the same as
under C056.

C391 act. phase value

Display of the actual phase value when using a resolver or incremental encoder as
actual value encoder. The figure 214= 16384 corresponds to 360[_TThe maximum
display value can be 65535, so that 4 revolutions can be detected. With
incremental encoder feedback, 0 is displayed until the zero pulse is set.

48XX/49XXSHB0399
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C392 field current set-value

Note!

The field current cannot be reduced more than to the minimum field current set
under C231. If the controller is in field-weakening operation, this range cannot be

left by setting a higher field current set-value.

Display of the field current set-value.The figure 214= 16384 corresponds to 100%
of the rated value under C083. The field current set-vlaue can be assigned to a
process input word so that the set-value can be controlled via the fieldbus system.

C393 additional set-value

Display of the additional set-value for the speed controller. The figure 214= 16384
corresponds to 100% of the maximum additional set-value. The information is the
same as under C049.

Code | Name Possible settings
Lenze Selection Info
(380*  ngetspeed -16384 {1} 16384 High precision set-value input:
16384 [1D0% under C046
Input only via interface
C381*  ngrat -32767 {1} 32767 High precision set-value display:
n controller Input of the speed controller
16384 [1D0% under C050.
Input only via interface.
(382*  Actual -32767 {1} 32767 High precision display: actual speed value
speed 16384 [y under CO11.
Input only via interface.
(387*  Torque limit -16384 {1} 16384 High precision torque set-value input:
16384 [1D0% under C047.
Input only via interface.
(388*  Torque -16384 {1} 16384 High precision torque set-value display:
setpoint 16384 [1D0% under CO56.
Input only via interface.
(391*  Actual 0 {1} 65535 High precision display of the actual phase
phase value if resolver or incrmental encoder
operate as feedback system:
16384 2360 T Tlrevolution
Input only via interface.
(392*  Field 0 {1} 16384 High precision display of the field current
current set-value:
set-value 16384 [lgateq under CO83.
Input only via interface.
(393* |Additional -16384 {1} 16384 High precision additional set-value display:
set-value 16384 [100% under C049.
Display only via interface.
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Accessories

13 Accessories

For the controllers, Lenze offers the following accessories (to be ordered
separately):

Lenze

Mains chokes

RFI filters

Fuses

Fuse holders

System cable for resolver / incremental encoder
System cable for digital frequency coupling.

A PC can be connected to the controller via the fieldbus module LECOM A/B
(RS232, RS485 or fibre optics). The parameter setting of the controller is very easy
using LEMOC 2.

PC program LEMOC2

The program runs under DOS and is supplied with drivers for LECOM A/B (RS232,
RS485 or fibre optics).

Functions of the program:

e Well-structured parameter setting and diagnosis

e FEasy backup

48XX/49XXSHB0399
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13.1 Fuses

Note!

@ The fuses protect the controller from impermissible operating conditions. After a
protection function has been activated, the controller or system must be checked
for faults before replacing the fuse.

Because of possible damage to the semiconductor fuses, which have not blown,
replace the complete set (phase and armature fuses).
Ensure to use the same fuse type of the same manufacturer as used before.

To protect the semiconductors (thyristors) from short-circuit, use very
quick-acting fuses. The characteristics of fuse and semiconductor must be
adapted to each other.

e The tables TAB 1and TAB 3 list the max. permissible fuse sizes, which
protect the semiconductors in the event of short-circuit, for all controller
sizes.

The protection characteristics of the fuses are guaranteed even if the
controller is operated with max. armature current (1.2 to 1.8 times rated
current of the controller).

The fuses are recommended for standard controllers as well as for variants
with “500V mains voltage”.

e For applications which do not require the max. permissible armature
current, check whether it is possible to use smaller rated fuse currents.
The tables TAB 2 and TAB 4 list the assignment of the fuses to the
controller sizes (mains voltage 340 ... 460 V +0%) on condition that the
max. armature current (C022, C023) does not exceed the rated armature
current of the controller.

With fuses other than recommended, check the switch-off characteristic and
whether the actual load cycle does not lead to early ageing of the fuse.

For further information, please contact Lenze or the fuse supplier.

13-2  48XX/49XXSHB0399 Lenze
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13.1.1  Mains fuses
Stop!
An additional cable protection is required when using fuses of the operating class
aR (partial characteristic) as phase fuses.
If the fuses of the operating class gR also protect the cable, the cable cross-
sections must be dimensioned according to the fuse. Otherwise, provide a
separate cable protection!
Type Max. perm. size of the phase fuse (F1, F2, F'3) Fuse holder
Mains voltage <550V +0%
Fuse type Operating class Order designation Order designation
4902 [FF32 A poxss) oR EFSFF0320AYI EFH30006
4903 |FF40 A poxsg) oR EFSFFO400AYI EFH30006
4904 [FF80 A poysp) gR EFSFFO800AYI EFH30006
4905  [FF200 A (p1.110) aR EFSFF2000AYR EFH10003
4906  |FF250 A (p1.110) aR EFSFF2500AYR EFH10003
4907 [FF350 A (1.110) aR EFSFF3500AYR EFH10003
4X08  |FF450 A (g1.110) aR EFSFF4500AXP EFH10003
4X09  |FF700 A g2.119) aR EFSFF7000AYR EFH10003
TAB 1 Assignment of max. mains fuse size to the controller
Type Recommended phase fuse size (F'1, F'2, F’3) when Iymay = larated 0f the Fuse holder
controller
Mains voltage <460V +0%
Fuse type Operating class Order designation Order designation
4902 [FF20 A 14x51) aR EFSFFO200AYH EFH10002
4903 [FF32 A (14x51) aR EFSFFO320AYH EFH10002
4904 FF 63 A po x58) aR EFSFFO630AYI EFH30006
4905  |FF 125 A o) aR EFSFF1250AXL EFZ0003
4906  |FF 200 A (o0.80) aR EFSFF2000AXL EFZ0003
4907 |FF 315 A o.80) aR EFSFF3150AXL EFZ0003
4X08  |FF 400 A (g1.110) aR EFSFF4000AXR EFH10003
409 |FF550 A (g1.110) aR EFSFF5500AXP EFH10003
TAB 2 Assignment of mains fuses to the controller when Iymax = larateg @nd @ mains voltage of < 460V +0%
The controllers 4X11 to 4X13 are equipped with cell fuses (F1.1/F1.2, F2.1/F2.2,
F3.1/F3.2). Fuseholders are not necessary.
Lenze 48XX/49XXSHB0399
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13.1.2 Armature fuses
Armature fuses protect the thyristors of the controller from feedback of the motor
in generator mode.
When using AC fuses as armature fuses, the max. operating voltage of the
semi-conductor fuse is restricted, because of the time constant L/R of the
armature circuit.
Therefore, the rated fuse voltage of the following fuse type is considerable higher
than the voltage of the phase fuses recommended.
Type Max. perm. fuse size for the armature circuit (F4) Fuse holder
Mains voltage <550V +0%
Fuse type Operating class Order designation Order designation
4902 FF 40 A (o7 x60) 1 EFSCC0400AYJ EFH30005
4903 FF 50 A (o7 x60) 1 EFSCC0500AYJ EFH30005
4904 FF 100 A (27 x60) 1 EFSCC1000AYJ EFH30005
4905 FF 250 A (01.110) aR EFSFF2500AZR EFH10003
4906 FF 315 A 01.110) aR EFSFF3150AZR EFH10003
4907 FF 400 A (g2.110) aR EFSFF4000AZR EFH10003
4X08 FF 550 A (03110 aR EFSFF5500AZR EFH10003
4X09 FF 800 A 3.110) aR EFSFF8000AZR EFH10003
TAB3 Assignment of max. armature fuse size to the controller
1 DC fuse
Type Recommended armature fuse size (F'4) when Ipmax = larated 0f the controller Fuse holder
Mains voltage <460V +0%
Fuse type Operating class Order designation Order designation
4902 FF20 A 1451 aR EFSFFO200AYH EFH10002
4903 FF 32 A 1ax51) aR EFSFFO320AYH EFH10002
4904 FF 80 A 02 x58) aR EFSFFO800AYI EFH30006
4905  [FF125 Ao g0) aR EFSFF1250AXL EFZ0003
4906 [ FF 200 A (oo g0) aR EFSFF2000AXL EFZ0003
4907 [FF 315 Ao g0) aR EFSFF3150AXL EFZ0003
4%08  [FF500 A 2.110) aR EFSFF5000AZR EFH10003
409 [FF700 A 2.110) aR EFSFF7000AXP EFH10003
TAB 4 Assignment of armature fuses to the controller when lamax = larateq 2nd at @ mains voltage of < 460V
+0%
13-4  48XX/49XXSHB0399 Lenze
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13.1.3 Internal fuses
Except for the cell fuses, all fuses are on the board 4902/3/5 LP or 4X08/11 LP.

Type Rated data Order designation
V[V] Dimensions
Fuse type (mml

Field fuses 4902 ... 4907 FF16A 500 6.3x32 EFSFFOT60AWB

F1, F2 4X08 ... 4X13 FF32 A 600 14 x51 EFSFF0320AYH

Electronics fuses F3, F4 MO0.5 A 500 5x30 EFSM-0005AWA

Eg’erF‘;O“age protection Fs, FF16 A 500 6.3 x32 EFSFFO160AWB
Cell fuses ax1 500 A 1000 01.80 EFSFF5000AZ
s axi2 800 A 1000 02.80 EFSFFB000AZ
F3.1/F3.2 aX13 900 A 1000 03.80 EFSFFO000AZ

13.1.4 Fuse holder

L . Dimensions
Order designation Fig. a (mml b [mml & [mm] m [mm] pr—
EFH10002 FIG 13-1 175 97 78.5 - -
EFH30006 FIG 13-1 35 125 83 - -
EFH30005 FIG13-2 see figure
EFZ0003 FIG 13-3 40 146 43 6 25
EFH10003 FIG13-4 see figure

| O

49008tr088

FIG 13-1 Fuse holder for DIN rail assembly (35mm)
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54

49008tr089

FIG 13-2 Fuse holder order No.: EFH30005
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FIG13-3 Insulating base order No: EFZ0003
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4900Str091

FIG 13-4 Insulating base order No.: EFH10003
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13.2 Mains chokes
The following mains chokes are for operation with mains voltages up to <550V
+ 0%.
13.2.1 Mains chokes for power connection
Type Rated data Order designation
L I Pross V) [W] m [kg]
4902 3-1.2mH 3-17A 30 3 ELN3-0120H017
4903 3- 1.1 mH 3-25A 46 6 ELN3-0120H025
4904 3- 0.75 mH 3-45A 80 10 ELN3-0075H045
4905 3- 0.27 mH 3-105A 120 20 ELN3-0027H105
4906 3- 165 uH 3-170A 125 32 ELN3-0017H170
4907 3 -115uH 3- 270 A 215 40 ELN3-0011H270
4X08 3- 94 uH 3- 300A 220 50 ELN3-0009H300
4X09 3- 60 uH 3- 450 A 245 58 ELN3-0006H450
4X11 3- 46 uH 3- 600 A 280 77 ELN3-0005H600
4X12 3- 32 uH 3- 900 A 390 125 ELN3-0003H900
4X13 3- 28 uH 3- 1000 A 360 115 ELN3-0003H1k0

1) for operation with rated current

o

K35.0094

Lenze

FIG 13-5

Mains chokes with connection lug

48XX/49XXSHB0399
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49008tr092

FIG 13-6 Mains chokes with connection lug

Type FIG a b ( d e f k m n
4902 |FIG13-5| 120 65 109 51 162 110 80 5 10
4903 |FIG13-5| 150 76 140 61 180 140 95 5 10

4904 |FIG13-5| 180 91 161 74 225 165 120 6.3 11
4905 |FIG13-5| 228 111 206 94 273 205 150 6.3 11
4906 |FIG13-5| 264 128 240 107 257 237 166 8.3 16
4907 |FIG13-5| 300 140 274 114 290 265 190 8.3 16
4X08 |FIG13-6 | 300 140 224 105 290 270 200 10 18
4X09 |FIG13-6| 360 140 330 105 330 318 210 10 18
4X11 |FIG13-6 | 360 140 330 137 345 320 250 10 18
4X12 |FIG13-6| 420 220 370 160 400 365 290 12 16
4X13 |FIG13-6 | 420 192 385 157 385 370 265 12 21

All dimensions in mm

13.2.2 Mains choke for separate supply of the field bridge

Type Rated data Order designation
L [mH] 1 [A] Poss 1) [W] m [kg]
4902 ... 4903 9 5 11 1.0 ELN1-0900H005
4904 ... 4X08 35 14 28 2.4 ELN1-0350H014
4X09 ... 4X13 0.98 35 35 2.9 ELN1-0009H035

1) for operation with rated current

13-8  48XX/49XXSHB0399 Lenze
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FIG13-7 Mains choke for separate supply of the field bridge
Type a b [ d e f k m n
4902 ... 4903 66 67 50 53 80 61 37 4.8 9
4904 ... 4X08 96 77 84 61 96 87 52 5.5 9
4X09 ... 4X13 96 88 84 70 112 87 64 55 9
All dimensions in mm
Lenze 48XX/49XXSHB0399
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13.3 Pre-assembled Lenze system cable

13.3.1 Resolver connection cable

Design Length [m] Order designation

5 EWLRO05GM

10 EWLR0O10GM

15 EWLR015GM

20 EWLR020GM

25 EWLR025GM

Plug at both ends 30 EWLR030GM

35 EWLR035GM

40 EWLR040GM

45 EWLR045GM

50 EWLR0O50GM
only with motor plug 10 EWL0028
only with plug X7 for controller 2.5 EWL0027

g @ @ <7

Verschiedene Lédngen / various lengths

+ REF weig /white 1
— REF schwarz/black ‘ ‘ ‘
—0O
‘ - SIN schwarz/black I L 17
+ SIN gelb/yellow ‘ ‘ o°
)
‘ - COS schwarz/black I ‘ 9
+ COS __rot/red |
v B
Controlle

49008tr094

FIG 13-8 Resolver connection cable

48XX/49XXSHB0399
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13.3.2 Incremental encoder connection cable

Design Length [m] Order designation
2.5 EWLE002GM-T
5 EWLEQOSGM-T
10 EWLEO10GM-T
15 EWLEO15GM-T
20 EWLEO20GM-T
25 EWLE025GM-T
Plug at both ends 30 EWLEO30GM-T
35 EWLE035GM-T
40 EWLEO40GM-T
45 EWLEO45GM-T
50 EWLEO50GM-T
75 EWLEO75GM-T
100 EWLE100GM-T
1
. B griin / green i
I B schwarz / black |
:‘. A schwarz / black : 1
i A rot / red L ‘
: z gelb / yellow . ‘
B z schwarz / black 1
: +5V_ weilt / white T I ——
[ GND  schwarz / black L | 9
. +KTY blau / blue .
: | -KTY  schwarz / black |
4900sStr095
FIG 13-9 Incremental encoder connection cable

13.3.3 System cable for digital frequency coupling

Design Length [m] Order designation
Pin/socket 2.5 EWLD002GGBS92

Lenze 4BXU4XSHBO9S {311
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13.4 RFI filter

13.4.1  RFl filter for power connection

Type lrated [A] Py [W] V max m [kg] Order designation
4902 16 12 4.0 EZF3-016A004
4903 25 15 4.0 EZF3-025A002
4904 50 15 4.0 EZF3-050A005
4905 120 33 10 EZF3-120A001
4906 180 40 13 EZF3-180A002
4907 250 12 550V +£0% 15 EZF3-250A001
4X08 320 21 21 EZF3-320A001
4X09 600 57 22 EZF3-600A001
4X11 600 57 22 EZF3-600A001
4X12 1000 100 28 EZF3-1k0A001
4X13 1000 100 28 EZF3-1k0A001

J 1IN
,,,,, 2 8L

Q[ 2 20
o 2

LINE LOAD

hl b lml_/ 1

ol llem é
9 d

49008tr096

FIG13-10  RFlfilter, design A
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FIG 13-11 RFlfilter, design B
Type |Design | a b c d e f g h i k m n A A
[mn?]
4902 A 163 | 113 | 81 141 | 70 | 100 | 225 - - 25 | 55 0 M6 4
4903 A 216 | 156 | 91 166 | 80 | 140 | 225 - - 30 | 6.6 0 M6 10
4904 A 216 | 156 | 91 166 | 80 | 140 | 225 - - 30 | 6.6 0 M6 10
4905 A 348 | 171 | 141 | 261 | 115 | 155 | 32 - - 65 | 6.6 0 M10 50
4906 A 404 | 171 | 141 | 301 | 165 | 155 | 32 - - 62 | 6.6 | 6.6 M10 95
4907 B 300 | 190 | 115 | 140 | 240 | 165 | 40 80 30 90 11 30 |M10x30 | -
4X08 B 300 | 260 | 115 | 210 | 240 | 235 | 40 | 120 | 30 90 11 35 |MI0x30 | -
4X09 B 350 | 260 | 115 | 210 | 290 | 235 | 40 | 120 | 30 90 11 35 |M10x30 | -
4X11 B 350 | 260 | 115 | 210 | 290 | 235 | 40 | 120 | 30 90 11 35 |M10x30 | -
4X12 B 350 | 300 | 165 | 250 | 290 | 275 | 50 | 160 | 40 | 140 | 14 60 |MI2x30 | -
4X13 B 350 | 300 | 165 | 250 | 290 | 275 | 50 | 160 | 40 | 140 | 14 60 |MI2x30| -
All dimensions in mm
Lenze 48XX/49XXSHB0399
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13.4.2  RFl filter for fan supply
The 4X08 to 4X13 controllers must be connected to a voltage between 200 ...
240V~ to supply the fan.
Use the following RFI filter to ensure the CE conformity of the drive system:
85
65 40
L1
L
oz g g q———— ~
; N PE 1 @ =
N PE
5 |
75
4900Str098
FIG13-12  RFlfilter for fan supply
Type liated [Al Viax V] m [kg] Order designation
4X08 ... 4X13 4 250 0.25 EZF1-004A001
13-14  48XX/49XXSHB0399 Lenze
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13.5.1

13.5.2
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Networking accessories

The modules listed in the following are for controller networking.

Connection elements for optical fibres

For networking with optical fibres, Lenze offer various connection elements
(optical fibre system components 212X IB), which are especially adapted to the
controllers. Connection elements are adapters with optical sender and receiver,
distributor and power supply. Optical fibres ensure very noise-resistant data
transmission.

For further information, please see the Operating Instructions LECOM-LI.

Level converter

With the 2101 level converter serial transmission signals of standard RS232 can
be changed to standard RS485 or RS422. Furthermore, the converter ensures
electrical isolation. It is thus possible to install the drive system with large
distances between the components (cable length < 1200m). The components
can be connected via a multi-point connection to RS485 or a point-to-point
connection to RS422.

For further information, please see the Manual 2101 (register H).

48XX/49XXSHB0399
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14 Selection aid

14.1

1411

Lenze

Assignment of controller and motor

Lenze does not only offer controllers but also a complete motor programme with
surface ventilated and enclosed ventilated machines. These motors perfectly
match the controllers 48XX/49XX.

On request, these motors can be equipped with the following:
Gearbox

Clutches/brakes

Analog tachos

Resolvers
® Incremental encoder

More information about installation, commissioning and maintenance of Lenze
DC motors can be obtained from the Operating Instructions "DC motors”.

Selection criteria

The electrical rated data (armature current, armature voltage) of the controller
should be more or less the same as for the driving motor to ensure optimum
operating features of the whole drive (controller and motor, see chapter 3.3).

Since the motor provides overcurrent reserves from 12.5% to up to 80% over a
short period of time, the compensated drive motor generated a torque increased
by this factor when constantly excited.

For unadapted motors we distinguish between the following:

1. Rated armature voltage of the motor > rated armature voltage
of the controller
(= max. permissible controller output voltage).
The motor cannot be fully driven at this speed. The armature voltage is
proportional to the speed at constant excitation.

2. Rated armature voltage of the motor < rated aramture voltage of the
controller (= max. permissible controller output voltage)
The controller output voltage is to be limited to the motor voltage by
setting the parameters accordingly (CO11 = npax). Check, whether the
motor can be used with this control mode (insulation, commutation
voltage). In general, this control mode is possible with deviations up to
approx. 20%.

48XX/49XXSHB0399
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Stop!
@ The peak values of the mains voltage are also reached with low armature voltages
(speed).

3. Rated armature current of the motor > rated armature current of the
controller for continuous operation. The motor cannot be fully driven in
continuous operation at this torque. The current is limited to the rated
aramture current. The torque is proportional to the armature current at
constant excitation.

Note!

With this assignment, the armature circuit gain is increased. This may lead to
overcurrents in the armature circuit, which may even cause fuse tripping. For
these application, please contact Lenze.

4. Rated armature current of the motor < rated armature current of the
controller for continuous operation. In this case, the current limitation
Imax (C022, C023) of the controller should be reduced to the motor
current to avoid thermal overload of the motor caused by impermissibly
high currents. If the difference is too high, use a smaller controller.

Note!

The current controller of 48XX/49XX controller is default-set for the application of
adapted machines. In some cases (e.g. high ratio of electrical rated data between
controller and DC machine, high dynamic control requirements) it can be
necessary to optimise the current-control circuit. For these applications, please
contact Lenze.

14-2  48XX/49XXSHB0399 Lenze
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14.1.2 Armature choke

When using Lenze 48XX/49XX controller adapted to the DC motor, it is not
necessary to use an armature choke.

When using other controller, check whether an armature choke will be required.
See Lenze Formula Reference.

An armature choke reduces
e the ripple content of the DC (lower thermal armature losses)
e the magnetic motor noises

e the torque harmonic waves for extremely high requirements to the
uniformity of the torque characteristic

e the brush wear.

Stop!
@ An additional inductance may cause a vibration of the drive. Please contact Lneze
before using an armature choke.

Lenze 48XX/49XXSHB0399 14-3
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The following table indicates planning recommendations for components
completing your drive.

Requirement/ Resolver Incremental  |Tacho Armature |Field voltage
application encoder voltage
(4096 incr/rev.)
20V 60V 200V | 340V | 360V
Field weakening - - - up to 3000 rpm no ++ ++ 0
Field constant - - - - - ++ ++ no
Torque control - - - - - ++ ++ no
Dig. frequency coupling ++ ++ no no no - - -
Speed setting M rated )
range N min

1:20 ++ ++ ++ ++ +
1:50 ++ ++ ++ ++ 0 - - -
1:200 ++ ++ ++ ++ no - - -
1:500 ++ ++ 0 0 no - - -
1:1000 ++ ++ no no no - - -
1:2000 + ++ no no no - - -

Speed Nset™ Mact *)

accuracy " Mpted
5% ++ ++ ++ ++ ++ - - -
1% ++ ++ + + no - - -
0.5% ++ ++ 0 0 no - - -
0.1% ++ ++ no no no - - -
0.05% ++ ++ no no no - - -
Maximum speed
up to 5000rpm ++ ++ + no - - - -
up to 3000rpm ++ ++ + + - - - -
up to 2000rpm ++ ++ + + - - - -
up to 1000rpm ++ ++ 0 0 - - — _
up to 500rpm ++ ++ 0 0 - - - -

Torque Mchange

fipple rated
5% ++ ++ 0 - — _
1% ++ ++ 0 - _ _

48XX/49XXSHB0399

Condition: Standard motor with Vaaieq = 400 V, Nigeq = 3000 rpm, Viyans= 400 V

++
+
(0]
L1

*)valid for M = 0 ... Miateq = constant and |4 (C022, C023) 2 1.2 -

good

acceptable
tolerable
not relevant

Irated
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15 Application examples

The following specifications, processes, and circuitry described are for guidance
only and must be adapted to your own specific application.

@ Speed control with tacho
- (This application is described in chapter 5 as commissioning example)

Speed control with armature-voltage feedback
Speed control with resolver

Torque control with speed limitation
Current-ratio control

Dancer control at an unwinder

Hoists

Speed ratio synchronism

Modular box

Mains isolation

Lenze 48XX/49XXSHB0399 15-1
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15.1 Speed control with armature-voltage feedback
Q1 $
L1 -
L2 /
L3 -
PE
F.F D D U
Fes (][]
EIRERE|
Z1 <
K1 \ ...... \ \
aLll
4800/4900
X1 X2 X3 X4
00 KB (A @] [7Ts]s] [o0p1] [ lﬁjl [59] oolFe
Sl
L4 o i$RE B A . :l]; o \Or
M1 ||
4900Str099
FIG 15-1 Connection diagram for speed control with armature-voltage feedback
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Parameter setting

Selection aid

Lenze

Code ’ Input Description

Input according to motor nameplate

€083 XX A Rated field current
C084 XXX MS Armature-time constant
€088 XX A Rated motor current
€090 xx V Rated motor voltage
Enter controller configuration

€000 -2- Extended code set
€005 -10- Speed control with armature-voltage feedback
Input of current limits

€022, C023 XXX A Maximum motor current
Adjustment of speed controller

Cco11 XX Ipm Enter max. speed

€025 -5- Select armature voltage
(232 XX % Varated I - R- Set compensation
€029 Nact Adjust speed
Application parameters

€070 Von | At high inertia, adapt n - controller gain Vp,
Save parameter

003 | | Save parameter set
Note!

e With armature-voltage feedback, the control terminals are still volt-free!

e Mains disconnection only when no current is applied!

48XX/49XXSHB0399
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15.2 Speed control with resolver
Q1 é
L1 -
L2 /
L3 —
PE
Direct connection to control cable "ON"
il o
"Emergency off" cable
L11
F1..F3 D D D S1 }If K2.1 =3\
td > tBr.
ERERE |
71 (_?D/_ S2 I'"" K2 KB\ K2
[ 4 [ K1 \
K1 ................
K2 |:1:| K2.1 K1
Lk . . . L20 “
4900
IWI X1 X2 X3 X4
[ [k][8] [A] @) 7]8]9] [20[21]22]28] [s9]40] E 90[FE]
i ] p— I |
il
L, iSRS B A i w\cow
@ . Nset i|’ \ij
45 L
M1 - H(R) \ \5:;5.6 @ ;@
o =0
4900Str100
FIG 15-2 Connection diagram for speed control with resolver
48XX/49XXSHB0399 Lenze



Lenze

Parameter setting

Selection aid

Code ’ Input Description

Input according to motor nameplate

€083 XX A Rated field current
C084 XXX MS Armature-time constant
€088 XX A Rated motor current
€090 xx V Rated motor voltage
Input of current limits

€022, C023 XX A Maximum motor current
Enter controller configuration

€000 -2- Extended code set
€005 -12- Speed control with resolver feedback

Adjustment of speed controller

€011

XXX 1pM

Max. max. speed

Application parameters

€019

XXX FpM

Set threshold nyey = 0

€070

Von

At high inertia, adapt n - controller gain Vp,

Save parameter

€003

Save parameter set

48XX/49XXSHB0399
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15.3 Torque control with speed limitation

o1 B

L1 -
L2 -
L3 -
PE
Direct connection to control cable "ON"
il o
L11 "Emergency off" cable
eres [[[][] SR
td > tBr.
o 2 ] |
S2 - K2
21 a t K3\ K2
I [ [ K1 \
K1 \ ...... \\
K2 |:1:| K2.1 ¢ K1 I#j
td
Lk . . . 120
4900
IWI X1 X2 X3 X4
[ [k][&] [a] [2] [s] 20[21]22]28] [a9]a0] [a1]  [a4fs9] 50[FE
1 — | LI
F4 D 15

e @ | Ko B A
Ctrl.
M1 PLC ﬂ@ﬂ!! K2 enable
Ll K4 — K3 —
Torque calculator P
n
o
g Qsp nact < nx nact =0
......................... Unwinder

FIG 15-3 Connection diagram for torque control with speed limitation

4900Str101
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Code ’ Input Description

Input according to motor nameplate

€083 XX A Rated field current
C084 XXX MS Armature-time constant
€088 XX A Rated motor current
€090 xx V Rated motor voltage
Input of current limits

€022, C023 XX A Maximum motor current
Enter controller configuration

€000 -2- Extended code set
€005 -42- Torque control with speed limitation

Adjustment of speed controller

€011

XXX 1pM

Max. max. speed

Application parameters

co19 XX rpm Set threshold nyey = 0
Co16 X0 Ipm Reference speed naet < ny
€070 Von At high inertias, adapt n - controller gain

Save parameter

€003

Save parameter set

48XX/49XXSHB0399
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Current-ratio control

Q1 $
L1 i
L2 '/
L3 g
PE
e[| []] e e eof[|[]]
Direktleitung von der Steuerleitung "Ein
L10
L11 "Not-Aus" Leitung
s ][] .7 ([ ][]
SIS K2.4 -\
M Iﬁ’ Ig, td > tBr. M M Iﬁ,
| I |
4 g s2 |\ ke K3 K2 z =
[ [c7 [ [ 7 [
K1
R R
\ \ \ K2E1:|K2.1|%‘%| K1|:1:| \ \ \
o] Sl
[ | | [ | |
[pe] [ T e [pe] [ T e
4900 (Master) 4900 (Slave)
nsoll Isoll Isoll nsoll
X2 X1 X2 X3| X4
[ [« [E] I_I@Hlﬂ?lﬁlﬁlﬁlﬁllﬁlﬁllﬂlﬁl Iﬁlﬁl -|IT|T|678202122283940|§|9DF [Al___[e1[x] [1
| I J J
P4 D FBD
@I Ko B A \\Aﬁcw cu\eow A BY K [ fn
o g) ol e | O @ -
== == M2
Uleit QsP nist=0 QsP
4900Str102
FIG 15-4 Connection diagram for current-ratio control
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Code ’ Input Description
Input according to motor nameplate
Master and slave
€083 XXX A Rated field current
€084 XXX MS Armature-time constant
€088 XX A Rated motor current
€090 xx V Rated motor voltage
Input of current limits
Master and slave
€022, C023 XX A Maximum motor current
Enter controller configuration
Master and slave
€000 -2- Extended code set
€005 -11- Speed control with tacho feedback
Master
C110 -1- Input selection term. 62
G111 -25- Monitor output Mggt
Adjustment of speed controller
Master and slave
Co11 XX rpm Select max. speed
€025 -2- Select adjustment at terminals 3 and 4
€029 Nact Adjust speed
Slave
C071 9999 ms T nn, NO | component
€025 -3- Select adjustment at terminal 6
co27 Select weighting factor for act. speed influence divided by Vpn
€070 Von Adapt n-controller gain
Master and slave
€054 | | Check current division between master and slave.
Application parameters
Master
019 o0 rpm | Set threshold gt = 0
Save parameter
Master and slave
003 | | Save parameter set

48XX/49XXSHB0399
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15.5 Dancer-position control at an unwinder

PE ——T-

PE —¢—

4900

X1

X2

X3

X4

1]2]3]4]5]s]7[8]9
T

[21]22]28[E[E2[E3[E4ES[39]40]  [A4] [59] [e0]FE
- L]

Ml

Vset

Act. pIOsStllegr?

Abstand

[} \CW?CCW
Crtl.
enable

QspP

E1=TRIP setzen
E2 = TRIP riicksetzen
E3 = Ausblendung ProzeRregler

E4 = JOG1

E5 = |-Anteil ProzeRregler aus

@ @ Warenbahn

L ... @
dmin

Ultraschallgeber

Abwickler

dmax

dmax = 2(k - a)

+10V

Ténzerlagepoti

49008tr103

FIG 15-5

48XX/49XXSHB0399

Signal-flow chart for dancer-position control at an unwinder

Lenze



Selection aid

o Noffset
C025/C026

180 V C025/C027 Arithmetic block n
offset Input 1 n max
C025/C026 (Numerator) C338 Cgfé con

Setpoint integrator]

Ccw ccw

co127T i¢
CO13 T if

Nact

01415/1146 ? C145/C146
5
C145/C146 _‘t\_T_ €051
-10V...+10V C025/C027 +— —
Noffset Input 2
(Denominator) C339
(Diameter) Enable
Distance
0..+10V  C025/C027 Process ctrl. €222V pp N set
RFG €223 T np RFG €050
£330 C224K dp n-controller
C145/C146 -
Pos. setpoint 7
¢ C025/C026 55
Act i C220T;, C190 €070 Vpn
ct. pos. value C145/C146 C333T i Process ctrl. C2217T ¢ C071Thn
can be C049 C072 Kdn
C025/C027 Cc112/C113 deactivated
-0V..+10V
I-component can be
deactivated
C331 RFG
Evaluation
-100...+100 %
C334 T,
c112/c113 C335T jf
Suppression of
process controller output
4900Str104
FIG 15-6 Example for a dancer-position control at an unwinder
48XX/49XXSHB0399

Lenze

15-11



® Selection aid

Parameter setting

Code ’ Input Description

Input according to motor nameplate

€083 XX A Rated field current

C084 XXX MS Armature-time constant

€088 XX A Rated motor current

€090 xx V Rated motor voltage

Freely assignable analog inputs

C145 -4- Input selection term. 8

C146 -15- Arithmetic block2 input 1

C145 -3- Input selection term. 6

C146 -16- Arithmetic block2 input 2

C145 -10- Input selection arithmetic block output
C146 -1- Main set-value C046

C145 -9- Input selection process controller output
C146 -3- Additional set-value C049

C145 -1- Input selection term. 1.2

C146 -7- Actual process controller value

Freely assignable digital inputs

G112 -3- Input selection E3

C113 -32- Process controller evaluation

G112 -5- Input selection E5

C113 -31- Process controller | component off
Arithmetic block

C191 -4- Output = input 1 / input 2

Convert distance — diameter

€025 -3- Input selection term. 6

€026 Offset for distance a = -xx mV

co27 2.000 Evaluation for diameter

Adjustment of speed controller

Cco11 XX Ipm Enter max. speed

€025 -2- Select adjustment at terminals 3 and 4
€029 Nact Adjust speed

process controller

€330 XXX Yo Select position set-value

(331 XX Yo Evaluation of process controller output
Application parameters

€022, C023 XXX A Maximum motor current

co19 X0 Ipm Set threshold nyey = 0

€070 Von At high inertias, adapt n - controller gain
(222 Vop Optimise process controller

Save parameter

€003 Save parameter set

15-12 48XX/49XXSHB0399
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15.6 Hoists

PE ——T— | | | PE —o—
P ERENE
E4,E5 JOG1..JOG3
A1 lact > Ix
4900 A2 Msetl = Mmax
A4 nact=0
A5 nact = nset
X1 X2 X3 X4
[ [K][E] 8]9]|[21[22[28] [E4E539] [47] [44] [45] [ATA2) [A4]A5[59] [90]FE]
i % 2 T 1 ]
L4 | Ko B
@ K5 K6 K7 K3
cow
v \5 z@; zﬁé; zﬁé; Ao
crl. TRIP RDY IMP nact = 0
enable GND
PLC
QsP
+24V
fLc e
) J Brake release PLC
0o (00 @E
nnjnn|nnjnn Brake
L L Limit switch "up" % =
s I !
Proximitx switch 1
Lifing —
Lowering—
Limit switeh "up i Proximity switch 2
Proximity switch 1~ — E -
Proximity switch 2~ — i 7 s
Limit switch "down" —] [ = Limit switch "down"
' }
V_pos
v s=C105"v_pos/2
v,
\ 1f (C105) -
I 1
49008tr105

FIG 15-7 Connection diagram for hoiset

Bridge between terminals 8 and 9 sets a value of 100% n max , if No JOG value
is activated.

Lenze 4BXN4XSHBO39D 45 43



® Selection aid

Parameter setting

Code ’ Input Description

Input according to motor nameplate

€083 XX A Rated field current

C084 XXX MS Armature-time constant

€088 XX A Rated motor current

€090 xx V Rated motor voltage

Input of current limits

€022, C023 XX A Maximum motor current

Enter controller configuration

€000 -2- Extended code set

€005 -52- Speed control with phase controller

Adjustment of speed controller

€070 Von |At high inertias, adapt n - controller gain

Adjustment of the phase controller

(254 Vow Adapt V  to the system, if Vi, = 0, the phase controller is not
activated.

Application parameters

Cco11 XXX rpm Enter max. speed (this speed corresponds t0 V max)

co19 XXX rpm Set threshold nyey = 0

€240 XX % Nmax Setting of the permissible speed deviation

G116 -5- Input selection of the digital output A5

G128 XX S Time, during which the drive can leave the selected range, without a
message being sent

(255 XXX incr Following error limit

G105 XXX S Deceleration time tr= 2 ¢ s/ vpgs

C116 -1- Input selection of the digital output A1

C117 -15- lact > Iy

(244 XXX Yo Imax (imit value for the starting torque against the brake)

€038 -1- Input selection JOG 1

€039 XXX % C011 (save speed for vpos in JOG 1)

€038 -X- Input selection JOG x

€039 XX % C011 (other speeds)

Save parameter

003 | Save parameter set
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Parameter setting

Code ’ Input Description
Input according to motor nameplate
Master and slave
€083 XXX A Rated field current
C084 XXX MS Armature-time constant
€088 XX A Rated motor current
€090 xx V Rated motor voltage
Input of current limits
Master and slave
€022, C023 XX A Maximum motor current

Enter controller configuration

Master and slave
€000 [-2- | Extended code set
Master
005 |-52- | Speed control with resolver
Slave
005 |-72- | Set-value cascade with resolver
Freely assignable digital inputs
Slave
Cc112 -4- Input selection E4
C113 -17- Motor potentiometer down
G112 -5- Input selection E5
G113 -18- Motor potentiometer up
Freely assignable analog inputs
Slave
C145 -8- Input selection motor potentiometer output
G146 -10- Gain C027 of X5
Freely assignable digital outputs
Master and slave
C116 -5- Input selection AS
C117 -15- la > lax
Gearbox factor
Master (FIG 15-8; i = 19.4)
€032 XXX Numerator = 1.9400
€033 XXX Denominator = 0.1000
Slave (FIG 15-8; i = 5.3)
€032 XXX Numerator = 0.5300
€033 XXX Denominator = 0.1000
Stretch factor
Slave
C027 XX Numerator = 1.6 (Streching unit 1);
Numerator = 1.375 (Streching unit 2)
€028 XXX Denominator = 1
Motor potentiometer parameter setting
Slave
(260 100% Motor potentiometer upper limit
(261 -100% Motor potentiometer lower limit
(262 XXX S Motor potentiometer acceleration time
(263 XXX S Motor potentiometer deceleration time

48XX/49XXSHB0399
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Code ’Input ’Descﬁpﬁon
Adjustment of speed controller
Master and slave
co11 [ 000 rpm | Max. max. speed
Application parameters
Master and slave
€022, C023 XX A Maximum motor current
co19 X0 Ipm Set threshold nyey = 0
€070 Von At high inertias, adapt n - controller gain
G244 XXX % lr > lax
Save parameter
Master and slave
003 | | Save parameter set

48XX/49XXSHB0399
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15.8 Modular box 2215

15.8.1  Winding drive

Purpose

For winding applications, e.g. winding of a paper reel, the drive can be
economically expanded as operator-friendly winding drive. For this, use the 2215
modular box. With this box, the winding drive can be individually adapted to many
different applications. Variants, such as winding drive with terminals, InterBus,
Beckhof bus or PROFIBUS are available. The parameters for the winding drive are
set as physical units which makes the usually complicated adjustment no longer

necessary.

Unwinder Winder

Basic unit
s § oo i

i ouoEE OECEEE

lenze 4900 lenze 4900 - lenze 4900
Modular box
4900Str107

FIG 15-9 Drive system 48XX/49XX as winding application

With winding drives, the following functions are possible:
e Winding/unwinding from top or bottom

Torque controlled winding with determination of the winding characteristic as
function or from a table with 16 values (here the diameter range of d min 10 dmax
is subdivided into 16 section, the factor of the corresponding table position has
an influence on the initial tension). The characteristic can be changed from 0%
to 200%. This means:

- 0% = constant torque
- 100% = constant tension
- 200% = tension increase with larger diameters

These functions can be controlled via terminals.

15-18  48XX/49XXSHB0399 Lenze
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Compensation of friction, acceleration and breakaway torque

The friction can be compensated as function or from a table with 16 values as
function of the torque. The required acceleration torque can be adjusted by
entering the material data (width and density) or via terminals. The breakaway
torque can be added to the torque as offset percentage through an adjustable
time (0 to 5 s).

Digital detection of speed and material speed

A conventional adjustment is not necessary. Simply enter the machine data such
as minimum diameter, gearbox factors, maximum line speed, motor data
according to nameplate, etc. The actual diameter, actaul tension and actual
torque, etc. are indicated in the corresponding codes. These values can also be
read from an analog output.

Integrated tension controller

An integrated tension controller, which can be configured for tension measuring
rollers or dancers, enable a constant tension according to a preselected
set-value. With an analog output, this tension set-value as control signal can be
used as variable for the dancer tension when being converted by an |-p converter
(important for winding with characteristic). The output signal of the tension
controller can be added to the torque or speed with or without diameter evaluation
(adaptation of the tnesion controller with the diameter).

Tables

In addition to the tables for characteristic and friction, there are tables for 16
different initial diameters as well as 16 fixed set-values for circumferential speed
(fixed set-values evaluated with the diameter).

Consideration of the dancer deflection

With diameter calculation, the dancer deflection can be considered as path
change. By this, the dancer movement can reduce the positive feedback.

48XX/49XXSHB0399
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Digital, freely programmable inputs

Ctrl. inhibit of the automation module

Diameter calculation enable

Initial diameter

Winding or unwinding

Winding from top or bottom

Enable speed offset

Changeover torque from calculated value to maximum value
Enable tension controller

Enable | component of the tension controller

Activate web-break monitoring

Note!

For the winding drive explained above do not only observe the Operating
Instructions 48XX/49XX but also the Operating Instructions "Winding calculator”
(see register H).

15.8.2 Positioning drive

Purpose

Simple positioning tasks can be solved with the positioning drive. In many cases
the PLC can be releaved or will not be necessary at all.

For this, use the 2215 modular box. With this box, the positioning drive can be
individually adapted to many different applications.Variants, such as positioning
drive with terminals, InterBus, Beckhof bus or PROFIBUS are available.
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Vpos
Acceleration Deceleration
! b~
Start Target

=
HIHHARY
1

-y ' 3

EEREE Limit switch Reference switch Limit switch

o

Lenze 4900

49008tr108

FIG15-10  Drive system 48XX/49XX as positioning application

The following features are integrated into the positioning drive:

e 32 freely assignable digital input
of which, depending on the variant, 8 or 28 assignable via terminals

e 32 freely assignable digital outputs
of which, depending on the variant, 4 or 16 assignable via terminals

Measuring system absolute or relative (endless incremental dimension)

32 program sets, each with the following functions:

- Point-to-point positioning

- Point-to-point positioning with changeover of velocity

- Positioning with interrupt input

- Acceleration, delay, travelling and final speed adjustable
- Waiting for input

- Switching of several outputs

- Homing according to 6 different modes

Lenze 4BXV4XSHBO9S {5 o
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- Adjustable waiting time

- Adjustable number for repetition function

- Limited program branching depending on the inputs
- Jump to the following program set

32 adjustable position targets

32 adjustable speeds

32 adjustable acceleration/deceleration values

32 adjustable number of pieces

32 adjustable waiting times

Manual or program operation

Inputs and displays via keypad and display of the basic unit

Parameter setting and diagnostics via the serial interface LECOM-A/B of
the basic unit and the PC program LEMOC2

Connection of BCD switches

Connection of an absolute value encoder

Control, parameter setting and diagnostics via InterBus or Profibus possible
(variant with fieldbus connection)

Note!

For the positioning drive explained above do not only observe the Operating
Instructions 48XX/49XX but also the Operating Instructions ”Positioning” (see
register H).
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Mains isolation

Tipping with mains isolation

In this application proposal, the power stage is connected to or separated from
the mains through a tipp command (momentary-contact pushbutton S4). Since
the control electronics and the field supply are ready for operation when the mains
switch is on, the tipp command only delays the signal of the mains contactor.

Controller preparation:

e With controllers 4902...4907 (PCB 4902LP, 4903LP or 4905LP), remove
the wire bridge between BR1, BR2, BR3, BR4 and BR5 when no voltage is
applied.

e With controllers 4X08...4X13 (PCB 4908LP oder 4911LP), remove the
bridges BR3, BR4 and BR5 when no voltage is applied.

To get to the bridges to be removes, observe the following steps:
e Open the controller cover (4 fixing screws)

e Loosen 2 screws fixing the flap of the control electronics

e Open flap

Stop!

e Ensure correct phase connection of mains supply.
(Wrong connection leads to fuse tripping).

e The phase angle of the voltages in power stage and control electronics
must be lower than 2 [électrically.

e Before opening or closing the contactor K1, the controller must be
inhibited via the function "controller enable”. Ith this switching sequence is
not observed, fuses may trip or the fault message ACI may be indicated.

e Intipping operation with K! the electronics remain supplied.
The main switch separate the controller from the mains.

e With this application, a voltage is continuously applied to the field.
Activate standstill excitation (field heating)!

Lenze
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4902VP

@ 4902/3/5LP
F1|F2
FF16A
500V MO.5A 500V
BR1.—< BR5 Fd——
| IS—
BR3 F3
(- -
BR2 BR4 —

| PE| L1 | L2 | L3 | A | B | |L1.1|L3.’I| | |_K—| |L1.2|L2.2|L3.2|
S SRS K . -
d

4T )]

kr | b

el (1]

PE L1 L2 L3 Vinains = 340 ... 460 V~ 10 % 50 ... 60 Hz

49008tr109

FIG 15-11 Power connection for tipping operation with mains isolation

Explanations
F1..F3 Semi-conductor fuses
F'6..F'8 Cable-protection fuses 4A
F1..F4 Cable-protection fuses
Q1 Main switch
K1 Mains contactor
@ Power stage
® Field controller
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Contactor or relay circuit

Direct connection to control cable "ON"
L10
4900 L1 "Emergency off" cable
X2 X3 X4 ]7
20]21]22]28]  [39]40 Adl59 90[FE S1 b k21N g3 S
- I ) } K2d - \ 83
£ ' \5 s2 b\ K2 K3 \ Ka\ sS4} K2\ K1
R\ L
Eij& K1
§K4 f K5 K3 \
QSP RFR nact =0
K2 Elj K2.1 K1 K4 K5 Elj
td
L20
4900Str110

FIG15-12  Connection of the signal electronics for tipping operation via momentary-contact pushbutton S4

K1 Controller mains contactor

K2.1 Safety relay for mains isolation if no standstill message is indicated

K4, K5 Relay with gold-plated contacts

S1 Drive off

S2 Drive on

S3 1: Tipping / 2: Automatic

$4 Inching

L10 Direct cable from the control cable on’

L1 "Emergency-Off cable

15.9.2 Mains switch-off logic
Stop!
The controllers 48XX/49XX must only be separated from the mains when they are
inhibited or the motor is in standstill.
This also applies to the emergency-off function.
The function In,| < C019 can be used for the mains switch-off logic.
The digital output terminal A4 is for automatic mains switch-off. The terminals sets
"low”, if the actual speed value is lower than the value set under C019. The
threshold can be set under C019 from 0 to 5000 rpm. For this application, the
setting must not exceed 2% Nyateqg-

Lenze 48XX/49XXSHB0399
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Direct connection to control cable "ON"

4900 L10

"Emergency off" cable

B
o

X2 X3 X4 L TT
20[21]22]28] [39 [ad]59] [oo]FE S1 | \
K2.1 -3
— | I—I td > tBr.

5 T

F\SF s2 b\ K2 K3\ K2

*—

\ K3 K1
K2 \—#——

QSP  Crtl. nact =0

enable K2 EEI K2.1 I# K1
td
L20

FIG15-13  Example for fastest possible switch-off in inverter operation

4900Str111
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Signal-flow charts
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17 Glossary

Glossary

Term Meaning

AF Automation interface (X1)

CE Communauté Européenne (English: European Community)

Code For entry and display (access) of parameter values.
Variable addressing according to the format ”code/subcode” (Cxox/xx).
Al variables can be addressed via the code digits.

Ctrl. enable Controller enable

Ctrl. inhibit Controller inhibit (= Controller enable )

FDI freely programmable digital input

FDO freely programmable digital output

Fieldbus For data exchange between superimposed control and positioning control,

e. g. InterBus or PROFIBUS.

Following error

Difference between current position set-value and position actual value.

Following error monitoring

Monitors the actual following error for exceeding the following error tolerance and, if necessary, sets a
trip.

Following error tolerance

If the following error reaches a certain following error tolerance, a trip is set.

InterBus

Industrial communication standard to DIN E19258

JOG Fixed speed or input for fixed speed
LECOM Lenze Communication
LEMOC2 PC-program (DOS) for Lenze controllers
LF Master frequency
LU Undervoltage
Master Masters are host systems, e.g. PLC or PC.
NCO Numeric clock oscillator
ou Overvoltage
PC Personal Computer
PLC Programmable logic controller
PM Permanent magnet
Process data For instance, setpoints and actual values of controllers which must be exchanged within a minimum of
time.
Process data are usually small amounts of data which are to be transmitted cyclically.
For PROFIBUS, these data are transmitted in the logic data channel.
PROFIBUS Communication standard DIN 19245, consisting of part 1, part 2 and part 3
QSP Quick stop
RFG Ramp function generator
SIo Serial Input / Output
Slave Bus participant which may only send after the request of the master.Controllers are slaves.
SSI Synchronous serial interface
Svi Set-value integrator (ramp function generator)
Lenze 48XX/49XXSHB0399
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18 Table of keywords

0 LB B 9

2Q operation, Change of the direction of
rotation, 4-23

4Q/2Q operation, 7-60

A

A/D conversion, 7-29
Absolute value generator, 7-78
Acceleration, 7-19, 7-85
Acceleration and deceleration times, 7-6
Accessories

Fuses, 13-2

Mains chokes, 13-7

Networking, 13-15

RFI filter, 13-12
System cable, 13-10

Act. value, Adjustment of tacho voltage,
4-15

Actual speed, Filter, 7-94

Actual value
Adjustment of the tacho voltage, 7-11
Armature current, 4-16
Display, 12-5
Displays, 7-117
Feedback, 7-10

Actual value feedback, redundant actual
value feedback, 7-55

Adaptation
Current controller, 7-14
Process controller, 7-68
Speed controller, 7-93

Addition, 7-81

Torque, Additional values, 7-89
Additional set-value, 7-12
Additional setpoint, 5-6
Additional value, 7-89
Addtional set-value, 7-2

Lenze
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Adjustment
Field controller, 7-17, 7-18
Gain, 7-19
I"R compensation, 7-56
Offset, 7-19
Redundant actual value feedback, 7-56
Speed controller, 7-18

Ambient temperature, Operation, 3-1
Analog inputs and outputs, 4-14
Application as directed, 1-2
Application conditions, 3-3
Arithmetic blocks, 7-70

Armature choke, 14-3

Armature current
Actual-value display, 4-16
Monitoring, 7-28

Armature fuse, 13-4
Armature time constant, 7-14
Assembly space, 3-1

Automation module, Winding drive,
15-20

Auxiliary starting circuit, Field controller,
4-6

B

Baud rate, 4-26, 12-2
Brake control, 5-6, 7-62

C

Cable protection fuses, 13-3
Cable-protection fuses, 15-24
Cascading factor, 7-48

CE conformity, 1-4

CE-typical drive system, 4-29
Components, 4-30
Filters, 4-31
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Grounding, 4-32 Process controller, 7-68

Installation, 4-29 Quick stop, 5-6

IT mains, 4-4 Declaration of conformity, Low-Voltage,
Screening, 4-31 1-5

Signal cables, 4-31 Decleration of conformity, Electromagne-

Cleaning, 9-1 tic compatibility, 1-7
Code Digital frequency
Change, 7-113 Bar, 7-42
Code table, 7-119 Cascade, 7-46
Input selection, 7-113 Coupling, 7-39
Code level, 7-110 Normalization of the inputs, 7-30
Output, 7-35, 7-50
Code set

Output frequency, 5-10
Selection, 4-24

Digital inputs and outputs, 4-17
Digital output functions, 7-27
Digitial frequency, Output, 4-25
Dimensions, Controller, 3-8
Direction of rotation, 5-6

Changeable, 7-117, 7-119
Display, 7-117

Commissioning, 5-1
Comparator, 7-86
Compensation equipment, 4-4
Condensation, 3-3

Configuration ) )
Armature voltage feedback, 7-10 Display functions, 7-117
Change, 5-8, 7-98 DRIVECOM agreement, 12-3
Digital frequency, 7-39 DT1 element, 7-85
Incremental encoder feedback, 7-13
Resolver, 7-13 E
Tacho feedback, 7-11

Connection Earthing, 4-4
Incremental encoder, 4-22 Group drives, 4-4
Resolver, 4-21 Mass loops, 4-4

Control cables, Screening, 4-3 EC Directive

Control module Electromagnetic compatibility, 1-6

Considered standards, 1-7
Low-Voltage, 1-4
Machinery, 1-9
Electrical isolation, 4-2, 4-26
Mass loops, 4-4

Configuration switch, 7-4
Layout of the connections, 4-13
Switch for configuration, 4-13, 4-15

Controller enable, 5-5

D Encoder emulation, 4-25
Excitation characteristic

D/A conversion, 7-35 External, 7-95

Dancer position control, 7-59 Internal, 7-16

DC tacho, 7-11 F
Dead-band element, 7-84

Deceleration ramp Factory setting, 7-111
Motor potentiometer, 7-74
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FAl, 7-29
Fault
Cause, 8-4
History buffer, 8-3
Remedy, 8-4
Reset, 12-1
Fault indication
Display priority, 7-98
Reset, 8-6
Fault message, 8-4
FDI, 7-22
FDO, 7-24
Features, Controller, 3-1
Field controller
Field current monitoring, 7-28
Mains chokes, 13-8
Separate supply, 4-9
Field current reduction, 7-61
Field heating, 7-61
Field weakening operation, 7-15

Fieldbus connection
InterBus, 4-27
Interface enable, 12-3
PROFIBUS, 4-28

Fixed set-value, 7-77
Following error, 7-54
Fuse, 13-2
Holder, 13-5
Internal, 13-5
Fuse holder, Dimensions, 13-5

G

Gain
Adaption, 7-140
Analog inputs, 7-20, 7-122
Angle controller, 7-137
Armature circuit, 7-14
Field controller, 7-127
Field current controller, 7-16
Monitor outputs, 7-19
Process controller, 7-136
Speed controller, 7-18

Lenze
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Gases, 3-3
Gearbox, Limitation of rate of rise, 7-139

Gearbox factor, 7-39
Digital frequency cascade, 7-48
Fixed set-values, 7-77
Speed-synchronous running, 7-51

Ground, Earth loops, 8-4

Grounding, 4-32
RFl filter, 4-29

H

History buffer, 8-3
Hoist, 4-20

Hoists, Overspeeds, 2-3
Holding brake, 7-62

| component
Process controller, 7-67, 7-69
Quick stop, 7-63
Speed controller, 7-18

I[dentification, 7-118
IMP, 7-109, 8-2

Incremental encoder
Connection, 4-22
Monitoring, 4-23
Parameter setting, 7-13
Supply, 4-23

Input of the direction of rotation, 7-37,

7-45, 7-48

Inputs
Analog, 4-15
Digital, 4-19
FAl, 7-29
FDI, 7-22
Free assignable analog, 7-29
Freely assignable digital, 7-22
Freely assignable, analog, 5-9
Freely assignable, digital, 5-8

Instability
Armature circuit, 7-14
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Field controller circuit, 7-15, 7-16, 7-17
Speed, 7-94
Installation
CE-typical drive system, 4-29
Connection, 4-5
Electrical, 4-2
Installation height, 3-3
Mechanical, 3-1
Integral action time
Field controller, 7-16, 7-127
Speed controller, 7-18
InterBus, Interface module, 4-27

InterBus
Enable, 12-3
Interface, 12-1

IT mains, 4-4

J

JOG
Enable, 7-3, 7-4
Set-values, 7-2

K

Keypad
Input selection, 7-113
Operation, 7-111

L

Labelling, 1-1, 1-2
Language, 3-1, 7-117
LECOM

Code, Fault reset, 12-1

Interface, Code bank, 12-2
LECOM code

FDI, 7-23

FDO, 7-25

High precision set-value display, 12-5
LECOM-A/B, 4-26

Interface, 12-1

Netowrking, 4-26
LECOM1, 4-26, 12-1

Baud rate, 12-2

Controller address, 12-1
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LECOM2, Interface, 12-1
Level converter, 4-26, 13-15
Liability, 1-3
Limitation

Armature voltage, 7-16

Limitation elements, 7-79

N dependent armature current limitation,
7-90
Speed set-value, 7-9, 7-11

Limitation elements, 7-79

M

Main set-value, 7-2
Addition, 7-14
JOG set-values, 7-2
Adjustment, 7-11
Motor potentiometer, 7-73
Ramp function generator, 7-6

Mains
Conditions, 4-4, 7-105
Monitoring, 7-105
Synchronisation, 7-105
Types, 4-4
Mains chokes, 13-7
Mains fuses, 13-3
Mains switch-off, 7-27
Mains voltage, 3-4, 8-4
400V, 3-4
500V, 3-6
Monitoring, 7-105
Maintenance, 9-1

Manufacturer’'s Declaration, Machinery,
1-9

Master, 7-40, 7-50
Master current, 4-15
Master voltage, 4-15

Message
Display priority, 7-98
Fault, 8-4
LED state display, 7-109

Monitor
Changeover current/voltage, 4-16
Outputs, 4-16
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Parameter setting, 7-33

Monitoring functions, 7-96
Change, 7-96
Display priority, 7-98
I(2)xt monitoring, 7-101
Ixt monitoring, 7-100
Message, 7-97
Possible assignments, 7-97
Trip, 7-96
Warning, 7-96

Monitoring functions
Following error, 7-54
Phase controller limit, 7-53

Motor
Armature time constant, 7-14
Armature time constants, 5-4
Blocking protection, 7-103
Checking, 8-7
Connection, 4-5
Motor data input, 5-4
Overload monitoring, 7-101
Voltage limitation, 7-16

Motor potentiometer, 7-73
Control, 7-74
Deactivation function, 7-74
Memory function, 7-75

N

Networking, Accessories, 13-15
Noise immunity, 3-3

)

Offset
Adjustment of analog inputs, 7-19
Adjustment of monitor outputs, 7-33
Speed synchronism, 7-51
Operating unit, 7-109, 7-118
Operating modes, 7-116
Operation
Control mode 4Q/2Q, 7-60
Operating state, 12-1
Speed controlled operation, 7-1
State, 7-126
Torque controlled, 7-37
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With host connection , 4-26
Operator’s safety, 4-2
Optical fibres, 13-15

Outputs
Analog, 4-16
Delay time, 7-24
Digital, 4-19
FDO, 7-24
Freely assignable analog, 7-33
Freely assignable digital, 7-24
Freely assignable, analog, 5-10
Freely assignable, digital, 5-9
Fuse monitoring, 4-20
Relay, 4-20

Overload
Controller, 7-100
Monitoring, 7-101
Motor, 7-101

Overtemperature, 7-126

P

Parameter, 7-110
Change, 7-111
Channel, 12-3
Fault, 7-97
Input selection, 7-113

Parameter level, 7-110

Parameter set
Change, 7-57
Dancer position control, 7-59
Load, 7-58, 7-114
Store, 7-114

Parameter setting, 7-108
Password protection, 7-115

Peripherals
Interface module 2110IB, 4-27
Interface module 2130IB, 4-28
Level converter 21011B, 4-26

Phase
Controller, 7-53
Controller limit, 7-53
Synchronisation, 7-52
Trimming, 7-54
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Power connection, Standard controller,

4-6
Power derating, 3-1
Process controller, 7-67
Inputs, 7-68
Outputs, 7-69
Process data channel, 12-3
PROFIBUS, 12-3
Enable, 12-3
PT1 element, 7-80
Pulse inhibit

Change of the monitoring, 7-96
Message, 8-2

Q

QSP, 5-6

Qualified personnel, 2-2

Quick stop, 4-19, 5-6
Brake control, 7-62
Code set, 7-123

Possible configuration, 5-7
With activated phase controller, 7-53

R

Ramp function generator, 7-2, 7-68
Additional set-value, 7-2
Main set-value, 7-2, 7-6
Motor potentiometer, 7-74
Process controller, 7-67
S-shaped, 7-94
Rated data, 3-4
Armature voltage, 3-4, 7-60
Ratio, 7-123
RDY, 7-109, 8-2
Ready for operation, Message, 8-2

Redundant actual value feedback, 7-55

Relative humidity, 3-3
Relay output, 4-20

Reset, Fault indication, 8-6
Residual hazards, 2-3

48XX/49XXSHB0399

Resolver, 4-21, 7-13
Encoder emulation, 4-25

Rotor position, 7-54, 7-124
RS232/485, 4-26, 12-1

S

S&H (Sample and Hold), 7-75

S-shaped ramp function generator, 7-94

Safety information
General, 2-3
Icons, 2-4

Scope of delivery, 1-1

Screening
Control and signal cable, 4-3, 4-31
Power connections, 4-30

Set-value
Additional set-value, 7-2
Bar, 7-42
Cascade, 7-46
Digital frequency coupling, 7-39
FIXED set-values, 7-77
Gain adjustment, 7-19
JOG, 7-2
Limitation, 7-9, 7-11
Main set-value, 7-2
Master current, 7-4
Motor potentiometer, 7-73
Process controller, 7-67, 7-68
Selection, 7-1
Setting range, 7-14
Torque control, 7-37
Torque set-value, 7-89

Setting range
Current, 3-1
Speed, 14-4
Signal-flow chart
Armature current limitation, 7-90
Speed set-value selection, 7-1, 7-9
Torque control, 7-38
Vdown control, 7-18
Vdown limitation, 7-17

Signal-flow charts, 16-1
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Signals
Analog connection, 4-14
Connection of digital, 4-17

Single drives, 4-4

Slave, 7-42
Digital frequency bar, 7-42
Digital frequency cascade, 7-46

Software version, 7-128

Speed
Accuracy, 3-1
Automatic adjustment, 7-11
Controller adaptation, 7-93
Limitation, 7-89
Maximum speed, 7-14
Monitoring, 7-27
Ratio synchronism, 7-51
Set-value limitation, 7-9
Setting range, 3-1
Synchronism, 7-51
Synchronous running, 7-51
Trimming, 7-53

Speed control
With additional set-value, 7-1
With armature voltage feedback, 7-10
With incremental encoder, 7-13
With resover feedback, 7-13
With tacho feedback, 7-11

Speed controller, 7-18
Adaptation, 7-93

Speed fields, With armature voltage feed-
back, 7-10

Square-wave generator, 7-83

Standard
Considered, 1-5, 1-7
IEC 364, 2-1, 2-2
Degree of pollution, 3-3
DIN 40050, 3-3
DIN 42017/VDE 0530 part 8, 4-5
DIN 43673, 4-5
DIN VDE 0100, 1-5, 2-1
DIN VDE 0110, 1-5, 2-1, 3-3
DIN VDE 0110 VBG 4, 2-1
DIN VDE 0160, 1-5, 2-1
DIN VDE 0530/8, 4-5
DIN VDE 0558, 2-1
DIN VDE 0660 part 500, 2-1
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EN 50081-2, 3-3

EN 50082-2, 1-7

EN 55011, 1-7, 3-3
EN 60097, 1-5

EN 60146, 2-1

EN 60439-1, 2-1

EN 60529, 1-5

EN 61000-4-2, 1-8, 3-3
EN 61000-4-4, 1-8, 3-3
EN 61000-4-5, 1-8, 3-3
EN 61800-3, 1-7

ENV 50140, 1-8

IEC 1000-4-3, 1-8, 3-3
IEC 22G, 3-3

IEC 249, 1-5

IEC 326, 1-5

prEN 50178, 2-1
VDEO220, 4-5

Standards, 2-1

Standstill excitation, 7-61

Supply
Separate, control electronics, 4-11
Separate, field-current bridge, 4-9

Switch-on display, 7-118

System cable, 13-10
Digital frequency coupling, 13-11
Incremental encoder, 13-11
Resolver, 13-10

System fault, 7-97, 8-4

T

Table of attributes, 7-145

Tacho
Adjustment, 7-11
Rated voltages, 4-21
Technical data, 3-1
Dimensions, 3-8
Electrical data, 3-4
General data/application conditions, 3-3
Temperature
Heat sink, 8-4
Motor, 7-101
Storage and transport, 3-3
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Terminals Vab limitation, 7-16
Changing the signal assignment, 5-8 Variant design
Control connections, 4-13 V011 InterBus, 4-27
Type of operation, 7-116 V013 PROFIBUS, 4-28
Torque _ Variants, V014 500V mains voltage, 3-6
Controlled operation, 7-37
Reduction, 7-4 W
Trip
Controller inhibit, 5-5 Warning
Display priority, 7-98 Display priority, 7-98
LED state display, 7-109 Redundant actual value feedback, 7-56
Operating state, 12-2 Warranty, 1-3
Phase controller limit, 7-53 .
Reset, 8-6, 12-1 Waste disposal, 1-3
Troubleshooting, 8-1 7
Cause, 8-4

Zero track, 7-124
V Actual phase output, 12-5

Digital frequency output, 7-36
Vab control, 7-18 9 a youp
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