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11 How to use this System Manual
11.1 Information provided by the System Manual
Target group This System Manual is intended for all persons who design, install,

Contents

EDSVF9333V EN 3.0-06/2005

commission, and adjust the 9300 vector frequency inverter.

Together with the System Manual (extension), document number
EDSV9383V-EXT and the catalogue it forms the basis for project planning for
the manufacturer of plants and machinery.

The System Manual is the basis for the description of the 9300 vector
frequency inverter. Together with the System Manual (extension),
document number EDSVF9383V-EXT, a complete System Manual is
available:

» The features and functions are described in detail.
» Examples describe how to set the parameters for typical applications.

» In case of doubt, the Operating Instructions delivered together with the
9300 vector frequency inverter always apply.

Contents of the System Manual Contents of the System Manual (extension)
1 Preface 1 Preface
2 Safety -
3 Technical data -
4 Installing the basic device -
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8 Configuration 2 Configuration
8.1 Description of function blocks 2.1 Configuring with Global Drive
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Internal motor control with V/f blocks)
characteristic control (MCTRL1)
Internal motor control with vector 2.5 Monitoring

control (MCTRL2)
8.2 Code table

8.3 Selection lists

8.4 Table of attributes
9 Troubleshooting and fault elimination -
10 DC-bus operation -
11 Safe standstill -

3 Application examples

- 4  Signal flow diagrams
12 Accessories -

(%]

13 Appendix Appendix
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1 Preface and general information

1.1 How to use this System Manual
1.1.1 Information provided by the System Manual
How to find information Use the System Manual as the basis. It contains references to the

corresponding chapters in the System Manual (extension):
» Each chapter is a complete unit and informs entirely about a subject.

» The Table of Contents and Index help you to find all information about
a certain topic.

» Descriptions and data of other Lenze products (drive PLC, Lenze geared
motors, Lenze motors, ...) can be found in the corresponding
catalogues, Operating Instructions and Manuals. The required
documentation can be ordered at your Lenze sales partner or
downloaded as PDF file from the internet.

- Tip!

Current documentation and software updates for Lenze products
can be found on the Internet in the "Downloads” area under

http://www.Lenze.com
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Preface

Products to which the System Manual applies

1.1.2 Products to which the System Manual applies

This documentation applies to 9300 frequency inverters as of version:

@ @
Type EVF 93xx - E V Vxxx 3x
Product range
EVF  Frequency inverter

Type no. / power

400V 480V
9321 0.37kW 0.37 kW
9322 0.75kW 0.75 kW

9323 1.5kW  1.5kW
9324 3.0kW  3.0kW
9325 55kW  5.5kW
9326 11kwW 11 kW
9327 15kwW 18.5 kW
9328 22kwW 30 kw
9329 30kw 37 kw
9330 45kwW 55 kW
9331 55kW 75 kW
9332 75kwW 90 kW
9333 90 kw 110 kW
Design

E Built-in unit (standard mounting)

C Cold plate technique

Version
\Y Vector-controlled frequency inverter

Variant

- Standard

V003 Cold plate

V004 Safe standstill

V024 Safe standstill and IT system
V100 IT system

Hardware version

Software version

Lenze

EDSVF9333V EN 3.0-06/2005
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How to use this System Manual

©)
7x

11
11.2

1.1-3
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Legal regulations 1.2

1.2 Legal regulations

Labelling

Manufacturer

CE conformity

Application as directed

EDSVF9333V EN 3.0-06/2005

Lenze controllers are unambiguously designated by the contents of the
nameplate.

Lenze Drive Systems GmbH, Hans-Lenze-Strafle 1, D-31855 Aerzen,
Germany

Conforms to the EC Low-Voltage Directive

9300 vector frequency inverter and accessories

» must only be operated under the conditions prescribed in this System
Manual.

» are components

—for open and closed loop control of variable speed drives with
asynchronous standard motor or asynchronous servo motors

—for installation in a machine
—for assembly with other components to form a machine.

» comply with the requirements of the Low-Voltage Directive.
» are not machines for the purpose of the Machinery Directive.

» are not to be used as domestic appliances, but only for industrial
purposes.

Drives with 9300 vector frequency inverters

» comply with the EMC Directive if they are installed according to the
guidelines of CE-typical drive systems.

» can be used
— for operation on public and non-public mains
— for operation in industrial premises and residential areas.

» The user is responsible for the compliance of his application with the
EC directives.

Any other use shall be deemed as inappropriate!

Lenze 1.2-1



1.2

Liability

Warranty

1.2-2

Preface and general information
Legal regulations

The information, data, and notes in this System Manual met the state of the
art at the time of printing. Claims on modifications referring to controllers
and components which have already been supplied cannot be derived from
the information, illustrations, and descriptions.

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

The specifications in this System Manual describe the product features
without guaranteeing them.

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

» Disregarding the System Manual
» Unauthorised modifications to the controller
» Operating errors

» Improper working on and with the controller

See terms of sales and delivery of the Lenze Drive Systems GmbH.

Warranty claims must be made to Lenze immediately after detecting the
deficiency or fault.

The warranty is void in all cases where liability claims cannot be made.

mnze EDSVF9333V EN 3.0-06/2005
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Safety instructions 2
General safety and application notes for Lenze controllers 2.1

2.1 General safety and application notes for Lenze controllers

General

Application as directed

Transport, storage

EDSVF9333V EN 3.0-06/2005

(According to: Low-Voltage Directive 73/23/EEC)

Lenze controllers (frequency inverters, servo inverters, DC controllers) and
the accessory components caninclude live and rotating parts - depending on
their type of protection - during operation. Surfaces can be hot.

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

More 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/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 assembly, installation, commissioning,
and operation of the product and who have the qualifications necessary for
their occupation.

Drive controllers are components which are designed for installation in
electrical systems or machinery. They are not to be used as domestic
appliances, but only for industrial purposes according to EN 61000-3-2.

When installing the controllers into machines, commissioning (i.e. starting
of operation as directed) is prohibited until it is proven that the machine
corresponds to the regulations of the EC Directive 98/37/EC (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 controllers meet the requirements of the Low-Voltage Directive
73/23/EEC. The harmonised standard EN 61800-5-1 applies to the
controllers.

Thetechnical data as well asthe connection conditions can be obtained from
the nameplate and the documentation. They must be strictly observed.

Warning: The controllers are products which can be installed in drive
systems of category C2 according to EN 61800-3. These products can cause
radio interference in residential areas. In this case, special measures can be
necessary.

Please observe the notes on transport, storage and appropriate handling.

Observe the climatic conditions according to EN 50178.

Lenze 2.1-1



2 Safety instructions
2.1 General safety and application notes for Lenze controllers

Installation

Electrical connection

Operation

2.1-2

The controllers must be installed and cooled according to the instructions
given in the corresponding documentation.

Ensure proper handling and avoid mechanical stress. Do not bend any
components and do not change any insulation distances during transport or
handling. Do not touch any electronic components and contacts.

Controllers contain electrostatically sensitive components, which can easily
be damaged by inappropriate handling. Do not damage or destroy any
electrical components since this might endanger your health!

When working on live 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). Additional
information can be obtained from the documentation.

Notes about installation according to EMC regulations (shielding, earthing,
filters and cable routing) are included in the documentation. These notes
also apply to CE-marked controllers. The compliance with limit values
required by the EMC legislation is the responsibility of the manufacturer of
the machine or system. The controllers must be installed in housings (e.g.
control cabinets) to meet the limit values for radio interferences valid at the
site of installation. The housings must enable an EMC-compliant
installation. Observe in particular that e.g. the control cabinet doors should
have a circumferential metal connection to the housing. Reduce housing
openings and cutouts to a minimum.

In the case of a malfunction (short circuit to frame or earth fault), Lenze
controllers can cause a DC residual current in the protective conductor. If an
earth-leakage circuit breaker (residual current device) is used as a protective
means in the case of indirect contact, only an e.l.c.b. of type B may be used
on the current supply side. Otherwise, another protective measure such as
separation from the environmentthrough double or reinforced insulation or
disconnection from the mains by means of a transformer must be used.

If necessary, systemsincluding controllers must be equipped with additional
monitoring and protection devices according to the valid safety regulations
(e.g. law on technical equipment, regulations for the prevention of
accidents). The controller can be adapted to your application. Please observe
the corresponding information given in the documentation.

After a controller has been disconnected from the voltage supply, all live
components and power connections must not be touched immediately
because capacitors can still be charged. Please observe the corresponding
stickers on the controller.

All protection covers and doors must be shut during operation.

Note for UL approved systems with integrated controllers: UL warnings are
notes that only apply to UL systems. The documentation contains special UL
notes.

mnze EDSVF9333V EN 3.0-06/2005



Safety functions

Maintenance and servicing

Disposal

EDSVF9333V EN 3.0-06/2005

Safety instructions 2
General safety and application notes for Lenze controllers 2.1

Special controller variants support safety functions (e.g. "safe torque off”,
formerly ”safe standstill”) according to the requirements of Annex | No. 1.2.7
of the EC Directive "Machinery” 98/37/EC, EN 954-1 Category 3 and
EN 1037. Strictly observe the notes on the safety functions given in the
documentation on the respective variants.

The controllers do not require any maintenance if the prescribed conditions
of operation are observed.

If the ambient air is polluted, the cooling surfaces of the controller may
become dirty or the air vents of the controller may be obstructed. Therefore,
clean the cooling surfaces and air vents periodically under these operating
conditions. Do not use sharp or pointed tools for this purpose!

Recycle metal and plastic materials. Ensure professional disposal of
assembled PCBs.

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

Lenze 2.1-3






Safety instructions 2
General safety and application instructions for Lenze motors 2.2

2.2 General safety and application instructions for Lenze motors

General

Application as directed

Transport, storage

EDSVF9333V EN 3.0-06/2005

(According to: Low-Voltage Directive 73/23/EEC)

Low-voltage machines have hazardous live and rotating parts and possibly
also hot surfaces.

Synchronous machines induce voltages at open terminals during operation.

All operations concerning transport, connections, commissioning and
maintenance must be carried out by qualified, skilled personnel (EN 50110-1
(VDE 0105-100) and IEC 60364 must be observed). Inappropriate use creates
the risk of severe injury to persons and damage to material assets.

Low-voltage machines may only be operated under the conditions that are
indicated in the section "Application as directed”.

The conditions at the place of installation must comply with the data given
on the nameplate and in the documentation.

Low-voltage machines are intended for commercial installations. They
comply with the harmonised standards of the series EN 60034 (VDE 0530).
Their use in potentially explosive atmospheres is prohibited unless they are
expressly intended for such use (follow additional instructions).

Low-voltage machines are components for installation into machines as
defined in the Machinery Directive 98/37/EC. Commissioning is prohibited
until the conformity of the end product with this directive has been
established (follow i. a. EN 60204-1)

Low-voltage machines with IP23 protection or less are only intended for
outdoor use when applying special protective features.

The integrated brakes must not be used as safety brakes. It cannot be ruled
out that factors which cannot be influenced, such as oil ingress due to a
defective A-side shaft seal, cause a brake torque reduction.

Damages must be reported immediately upon receipt to the forwarder; if
required, commissioning must be excluded. Tighten screwed-in ring bolts
before transport. They are designed for the weight of the low-voltage
machines, do notapply extraloads. If necessary, use suitable and adequately
dimensioned means of transport (e. g. rope guides).

Remove transport locking devices before commissioning. Reuse them for
further transport. When storing low-voltage machines, ensure a dry,
dust-free and low-vibration (vefs < 0.2 mm/s) environment (damages while
being stored).

Lenze 2.2-1



2 Safety instructions
2.2 General safety and application instructions for Lenze motors

Installation

Electrical connection

2.2-2

Ensure an even surface, solid foot/flange mounting and exact alignment if
adirect clutch is connected. Avoid resonances with the rotational frequency
and double mains frequency which may be caused by the assembly. Turn
rotor by hand, listen for unusual slipping noises. Check the direction of
rotation when the clutch is not active (observe section ”Electrical
connection”).

Use appropriate means to mount or remove belt pulleys and clutches
(heating) and cover them with a touch guard. Avoid impermissible belt
tensions.

The machines are half-key balanced. The clutch must be half-key balanced,
too. The visible jutting out part of the key must be removed.

If required, provide pipe connections. Designs with shaft end at bottom must
be protected with a cover which prevents the ingress of foreign particlesinto
the fan. Free circulation of the cooling air must be ensured. The exhaust air
- also the exhaust air of other machines next to the drive system - must not
be taken in immediately.

All operations must only be carried out by qualified and skilled personnel on
the low-voltage machine at standstill and deenergised and provided with a
safe guard to prevent an unintentional restart.This also applies to auxiliary
circuits (e. g. brake, encoder, blower).

Check safe isolation from supply!

If the tolerances specified in EN 60034-1;EC 34 (VDE 0530-1) - voltage 5 %,
frequency £2 %, waveform, symmetry - are exceeded, more heat will be
generated and the electromagnetic compatibility will be affected.

Observe the data on the nameplate, operating notes, and the connection
diagram in the terminal box.

The connection must ensure a continuous and safe electrical supply (no
loose wire ends); use appropriate cable terminals. The connection to the PE
conductor must be safe. The plug-in connectors must be bolt tightly (to
stop).

The clearances between blank, live parts and to earth must not fall below
8mmatU,<550V,10 mmatU,=<725V,14 mmat U, <1000 V.

The terminal box must be free of foreign particles, dirt and moisture. All
unused cable entries and the box itself must be sealed against dust and
water.

mnze EDSVF9333V EN 3.0-06/2005



Commissioning and operation

EDSVF9333V EN 3.0-06/2005

Safety instructions 2
General safety and application instructions for Lenze motors 2.2

Before commissioning after longer storage periods, measure insulation
resistance. In case of values < 1 k2 per volt of rated voltage, dry winding.

Fortrial run without outputelements, lock the featherkey. Do not deactivate
the protective devices, not even in a trial run.

Check the correct operation of the brake before commissioning low-voltage
machines with brakes.

Integrated thermal detectors do not provide full protection for the machine.
If necessary, limitthe maximum current. Parameterise the controller so that
the motor will be switched off with | > |, after a few seconds of operation,
especially at the risk of blocking.

Vibrationalseveritiesvess < 3.5 mm/s(P, < 15 kW)or4.5 mm/s(P, > 15 kW)are
acceptable if the clutch is activated.

If deviations from normal operation occur, e.g. increased temperatures,
noises, vibrations, find the cause and, if required, contact the manufacturer.
In case of doubt, switch off the low-voltage machine.

If the machine is exposed to dirt, clean the air channels regularly.
Shaft sealing rings and roller bearings have a limited service life.

Regrease bearings with relubricating devices while the low-voltage machine
is running. Only use the grease recommended by the manufacturer. If the
grease drain holes are sealed with a plug, (IP54 drive end; IP23 drive and
non-drive end), remove plug before commissioning. Seal bore holes with
grease. Replace prelubricated bearings (2Z bearing) after approx.
10,000 h - 20,000 h, at the latest however after 3 - 4 years.

The product-specific safety and application notes given in these Instructions
must be observed!
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Residual hazards 23

2.3 Residual hazards

Protection of persons » Before working on the controller, check that no voltage is applied to
the power terminals:

— Because the power terminals V, W, +Ug and -Ug remain live for at
least 3 minutes after disconnection from the mains.

— Because the power terminals L1, L2, L3; U, V, W, +Ug and -Ug remain
live with the motor stopped.

» The discharge current to earth (PE) is >3.5 mA. EN 50178 requires a
fixed installation.

» The heatsink of the controller has an operating temperature of > 80 °C:
— Contact with the heatsink results in burns.

» If you use the "flying-restart circuit” function (C0142 = 2, 3) for
machines with a low moment of inertia and minimum friction:

— After controller enable at standstill the motor may start or change
the direction of rotation for short periods as the flying restart process
is also executed when the speed is zero.

» During parameter set transfer the control terminals of the controller
can have undefined states!

— Therefore the plugs X5 and X6 must be removed before the transfer
is executed. This ensures that the controller is inhibited and all
control terminals have the specified "LOW” state.

Device protection » Cyclic connection and disconnection of the supply voltage can overload
and destroy the input current limitation of the controller:

—In case of cyclic switching over a longer period of time at least 3
minutes have to pass between switch-off and switch-on!

Motor protection » Some settings of the controllers can lead to motor overheating:
—For instance, longer DC-braking operations.
— Longer operation of self-ventilated motors at low speed.

Protection of the » Drive systems can reach dangerous overspeeds (e.g. setting high field
machine/system frequencies for motors and machines which are not suitable):

— The controllers are protected against those operating conditions. For
this purpose use additional components.

EDSVF9333V EN 3.0-06/2005 l.enze 2.3-1



2 Safety instructions
24 Definition of notes used

2.4 Definition of notes used

Safety instructions

Application notes

2.4-2

The following pictographs and signal words are used in this documentation
to indicate dangers and important information:

Structure of safety instructions:

A Danger!

(characterises the type and severity of danger)

Note

(describes the danger and gives information about how to
prevent dangerous situations)

Pictograph and signal word

A Danger!

A Danger!
Stop!

Pictograph and signal word

1] Note!
@ Tip!

Meaning

Danger of personal injury through dangerous electrical
voltage.

Reference to an imminent danger that may result in death or
serious personal injury if the corresponding measures are
not taken.

Danger of personal injury through a general source of
danger.

Reference to an imminent danger that may result in death or
serious personal injury if the corresponding measures are
not taken.

Danger of property damage.
Reference to a possible danger that may result in property
damage if the corresponding measures are not taken.

Meaning

Important note to ensure troublefree operation

Useful tip for simple handling

Reference to another documentation

mnze EDSVF9333V EN 3.0-06/2005



Technical data 3
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3 Technical data
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Technical data 3

3.1 General data/operating conditions

Standards and application
conditions

EDSVF9333V EN 3.0-06/2005

Field
Conformity
Approvals

Max. permissible
cable cross-section

shielded

unshielded
Vibration resistance
Climatic conditions

Degree of pollution

Permissible
temperature ranges

Transport
Storage
Operation

Permissible
installation height

Mounting position
DC-bus operation

General data/operating conditions 3.1
Values
CE Low-Voltage Directive (73/23/EEC)
uL508C Power Conversion Equipment
Underwriter Laboratories (File No. E132659)
for USA and Canada

(drive controller of variants V024 and V100 on mains with
earthed external conductor are not UL-approved)

At rated mains voltage and a switching frequency of < 8 kHz without
additional output filter

50m For compliance with EMC regulations, the permissible cable
100 m lengths must be changed.

Germanischer Lloyd, general conditions

Class 3K3 to EN50178 (without condensation, average relative humidity
85%)

VDE 0110 part 2 pollution degree 2

-25°C...+70°C

-25°C... +55°C
EVF9321 ... EVF9326 0°C...+55°C Reduce the rated output current
EVF9327..EVF9333  0°C..+50°C by 2.5%/°Cabove +40 °C

0 ...4000 m amsl| Above 1000 m reduce the rated output current by
5%,/ 1000 m
Above 2000 m the use is only permitted in
environments with overvoltage category ||

Vertical
Possible

Lenze 3.1-1



3 Technical data

3.1 General data/operating conditions

General electrical data

3.1-2

Field
EMC

Noise emission

Noise immunity

Insulation resistance

Discharge current against
PE (to EN 50178)

Enclosure

Protection measures
against

Protective insulation of
control circuits

Permissible supply forms

Lenze

Values
Compliance with EN 61800-3/A11

Requirements according to EN 50081-2, EN 50082-1,

IEC 22G-WG4 (Cv) 21

Compliance with the limit class A according to EN 55011
(industrial premises) using mains filter A

Compliance with the limit class B according to EN 55022
(residential area) using mains filter B and installation in control
cabinet

Requirements according to EN 61800-3 incl. A11

Requirements Standard Severities
ESD 61000 3,i.e. 8 kV for air
DXRA090-4-2  discharge
6 kV with contact
discharge

Cable-guided high 61000 150 kHz ... 80 MHz, 10

frequency DXRA090-4-6  V/m 80 % AM (1 kHz)

RF interference 61000 80 MHz ... 1000 MHz, 10

(Housing) DXRA090-4-3  V/m 80 % AM (1 kHz)

Burst 61000 3/4,i.e.2kV/5 kHz
DXRA090-4-4

Surge 61000 3,i.e.1.2/50 us,

(Surge on mains DXRA090-4-5 1 kV phase-phase, 2

cable) kV phase-PE

Overvoltage category Il to VDE 0110

>3.5mA

P20

Shock protection to NEMA 250 type 1

Short circuit, earth fault (earth-fault protected during mains
connection, limited earth-fault protection during mains
connection), overvoltage, motor stalling, motor overtemperature
(input for PTC or thermal contact)

Safe mains isolation: Double/reinforced insulation according to
EN 50178 for digital inputs and outputs

Operation on TT systems, TN systems or systems with earthed
neutral without additional measures

Operation on IT systems only with variant "V024” or "V100”

EDSVF9333V EN 3.0-06/2005



Open loop and closed Field

loopcontrol
Control modes

Switching frequency

Torque behaviour in case
of vector control

Maximum torque
Setting range

Speed control without
feedback

Min. mechanical
motor frequency

Setting range
Accuracy

Speed control without
feedback

Min. mechanical
motor frequency

Setting range
Accuracy
Output frequency
Field
Absolute resolution

Standardised
resolution

Digital setpoint selection
Accuracy

Analog setpoint selection
Linearity

Temperature
sensitivity

offset

Analog inputs/analog
outputs

Digital inputs/digital
outputs

Cycle times
Digital inputs
Digital outputs
Analog inputs
Analog outputs

fy rated motor frequency
My rated motor torque

Technical data 3

General data/operating conditions 3.1

Values
V/f characteristic control (linear, quadratic), vector control
2 kHz, 4 kHz, 8 kHz or 16 kHz

1.8 x My for 60 s when rated motor power = rated power of 9300
vector

to 1:10 inthe range 6 ... 100 % fy
(1 : 20 with feedback)

1%fy Torque 0 ... My

1:100 referring to fy and My
+0.5%fy inthe range 6...100 % fy
0.1% fy Torque 0 ... My

1:1000 referring to fy and My

+0.1 % von fy

-600 Hz ... + 600 Hz
0.06Hz

Parameter data: 0.01 %,
Process data: 0.006 % (= 214)

+0.005 Hz (= + 100 ppm)

+015% Signal level: 5V or10V
+01% 0..50Nm

0%

2 inputs (bipolar)

2 outputs (bipolar)

6 inputs (freely assignable)

1 input for controller inhibit

4 outputs freely assignable)

1 incremental encoder input (500 kHz, TTL level); Design: 9-pole

Sub-D socket

e 1 master frequency input (500 kHz, TTL level or 200 kHz, HTL
level); design: 9-pole Sub-D socket; can be optionally used as
incremental encoder input (200 kHz, HTL level)

e 1 master frequency output (500 kHz, TTL level); Design: 9-pole

Sub-D socket

1ms
1ms
1ms
1 ms (smoothing time: T =10 ms)

EDSVF9333V EN 3.0-06/2005 l.enze 3.1-3



Safety relay Ksg

3.14

Technical data
General data/operating conditions

Field

Coil voltage at +20 °C

Coil resistance at +20 °C
Rated coil power

Max. switching voltage
Max. AC switching capacity

Max. switching current (ohmic
load)

Recommended minimum load
Max. switching rate
Electrical service life

Mechanical life time

Lenze

Values

DC 24V (20..30V)

823 Q+10%

approx. 700 mW

AC 250V, DC 250 V (0.45 A)
1500 VA
AC6A(250V),DC6A (50 V)

>50 mW
6 switchings per minute

105 switching cycle at 6 A

106 switching cyclesat 1 A

107 switching cycles at 0.25 A

6 x 103 switching cycles at 6 A
106 switching cycles at 3 A

1.5 x 106 switching cycles at 1 A
107 switching cycles at 0.1 A

107 switching cycles

at 250V AC
(ohmic load)

at 24 v DC
(ohmic load)
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Technical data 3

Operation with rated power (normal operation) 3.2
Rated data for 400 V mains voltage 3.21
3.2 Operation with rated power (normal operation)

3.2.1 Rated data for 400 V mains voltage

Typical motor power P, [kW] 0.37 0.75 1.5 3.0
Three-phase asynchronous motor

(4-pol.) P [hp] 0.5 1.0 2.0 4.0
9300 vector type EVF9321 EVF9322 EVF9323 EVF9324
Mains voltage Umnains [V] 3/PEAC320V-0%..528V+0%; 45Hz-0%..65Hz+0%
Alternative DC supply Upc [V] DC460V-0%..620V+0%

Data for operation on 3/PE AC 400 V or DC 565 V
Rated mains current

Without mains choke/mains filter Imains [A] 2.1 3.5 5.5 -
With mains choke/mains filter Imains [A] 15 2.5 3.9 7.0
Output power U, V, 2 and 4 kHz Sn [kVA] 1.0 1.7 2.7 4.8
W with switching
frequency 8 kHz Sn [kVA] 1.0 17 2.7 48
Output power +Upc, -Upc Poc [kW] 1.9 0.7 0.0 2.0
Rated output current 2 and 4 kHz 4 I [A] 15 2.5 3.9 7.0
‘f"r’;tqhuse"r‘:ict;hi”g 8 kHz I, [A] 15 25 3.9 7.0
8 kHz sin I, [A] 1.5 2.5 3.9 7.0
16 kHz I, [A] 1.1 1.8 2.9 5.2
8/2 kHz 3) I, [A] 1.5 2.5 3.9 7.0
Max. permissible 2 and 4 kHz Imax [A] 2.2 3.7 5.8 10.5
;";fczu:vsﬁrcrﬁi’:gf” 60 g kHz max [A] 22 3.7 5.8 10.5
frequency 2 of 8 kHz sin Imax [A] 2.2 3.7 5.8 10.5
16 kHz Imax [A] 1.6 2.7 43 7.8
8/2 kHz 3) Imax [A] 2.2 3.7 5.8 10.5
Output voltage
Without mains choke/mains filter UmIV] 3~0...Umains/ 0 ... 600 Hz
With mains choke/mains filter Um V] 3~0...approx. 94 % Umains / 0 ... 600 Hz
Power loss (operation with Iy) P, [W] 50 65 100 150
Required mains choke Type - - - ELN3-0250H007
Dimensions H[mm] 350 350 350 350
b [mm] 78 78 97 97
T[mm] 250 250 250 250
Earth [kg] 49 49 5.8 6.0

Bold print = Lenze setting

1) Power supplied by the DC bus when operating with power-adapted motor

2)  Currents for periodic load change: 60 s of overcurrent time with I,ax and 120 s of base load time
with 75 % Iy

3)  Power-optimised operation with automatic switching frequency reduction. When the max.
permissible output current is exceeded, the switching frequency is reduced to 2 kHz.

4)  possible for some types in case of other operating conditions: Operation with increased rated
output current at the same load change (see chapter "Operation with increased rated power”)
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3 Technical data

3.2 Operation with rated power (normal operation)

3.21 Rated data for 400 V mains voltage

Typical motor power P, [kwW] 5.5 11 15 22
Three-phase asynchronous motor

(4-pol.) P; [hp] 7.5 15 20 30
9300 vector type EVF9325 EVF9326 EVF9327 EVF9328
Mains voltage Umains [V] 3/PEAC320V-0%..528V+0%; 45Hz-0%..65Hz+0%
Alternative DC supply Upc [VI] DC460V-0%..620V+0%

Data for operation on 3/PE AC 400 V or DC 565 V
Rated mains current

Without mains choke/mains filter Imains [A] 16.8 - 435 -
With mains choke/mains filter Imains [Al] 12.0 20.5 29.0 42.0
Output power U,V,  2and 4 kHz S [kVA] 9.0 16.3 222 32,6
W with switching
frequency 8 kHz Sn [kVA] 9.0 16.3 22.2 32.6
Output power +Upc, -Upc V) Poc [kW] 0.0 0.0 10.2 4.0
Rated output current 2 and 4 kHz In[A]4) 13.0 23.5 32.0 47.0
mtqhui"r‘:‘ct;hi”g 8 kHz I, [A] 13.0 235 32,0 47.0
8 kHz sin I, [A] 13.0 235 29.0 43.0
16 kHz I, [A] 9.7 15.2 21.0 30.0
8/2 kHz 3) I, [A] 13.0 23.5 32.0 47.0
Max. permissible 2 and 4 kHz Imax [A] 19.5 35.0 48.0 70.5
g‘;’;g“:vf,?’trcfi’;tgf” 60 gkHz Imax [A] 19.5 35.0 480 70.5
frequency 2 of 8 kHz sin Imax [A] 19.5 35.0 43.0 64.0
16 kHz Imax [A] 14.5 229 31.0 46.0
8/2 kHz 3) Imax [A] 19.5 35.0 48.0 70.5
Output voltage
Without mains choke/mains filter Um V] 3~0...Umains/ 0 ... 600 Hz
With mains choke/mains filter Um [V] 3~ 0... approx. 94 % Umains / O ... 600 Hz
Power loss (operation with Iy) Ploss [W] 210 360 430 640
Required mains choke Type - ELN3-0120H025 - ELN3-0075H045
Dimensions H[mm] 350 350 350 350
b [mm] 135 135 250 250
T[mm] 250 250 250 250
Earth [kg] 7.8 7.8 18.0 18.0

Bold print = Lenze setting

1) Power supplied by the DC bus when operating with power-adapted motor

2)  Currents for periodic load change: 60 s of overcurrent time with I, and 120 s of base load time
with 75 % Iy

3)  Power-optimised operation with automatic switching frequency reduction. When the max.
permissible output current is exceeded, the switching frequency is reduced to 2 kHz.

4 Possible for some types in case of other operating conditions: Operation with increased rated
output current at the same load change (see chapter "Operation with increased rated power”)
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Typical motor power
Three-phase asynchronous motor
(4-pol.)

9300 vector type

Mains voltage

Alternative DC supply

Technical data
Operation with rated power (normal operation)
Rated data for 400 V mains voltage

P, [kW] 30 45 55 75
Pr [hp] 40 60 74 100
EVF9329 EVF9330 EVF9331 EVF9332
Unmains [V] 3/PEAC320V-0%..528V+0%;

Upc [V] DC460V-0%..620V+0%

Data for operation on 3/PE AC 400 V or DC 565 V

Rated mains current
Without mains choke/mains filter
With mains choke/mains filter

Output power U, V, 2 and 4 kHz

W with switching

frequency 8 kHz
Output power +Upc, -Upc 2

Rated output current 2 and 4 kHz
with switching

8 kHz
frequency

8 kHz sin

16 kHz

8/2 kHz 3)
Max. permissible 2and 4 kHz

output current for60 g H;
s at a switching

frequency 2) of 8 kHz sin

16 kHz
8/2 kHz 3)
Output voltage
With mains choke/mains filter
Power loss (operation with Iy)
Required mains choke
Dimensions

Earth

Imains [A] - - - -
Imains [A] 55.0 80.0 100 135
Sn [kVA] 41.6 61.7 76.2 103.9
S [kVA] 41.6 61.7 76.2 103.9
Poc [kW] 0.0 5.1 0.0 28.1
In[A]4) 59.0 89.0 110 150
I, [A] 59.0 89.0 110 147
I, [A] 47.0 59.0 76.0 92.0
I, [A] 35.0 46.0 52.0 58.0
I, [A] 59.0 89.0 110 150
Imax [A] 89.0 134 165 225
Imax [A] 89.0 134 165 221
Imax [A] 70.0 88.0 114 138
Imax [A] 53.0 69.0 78.0 87.0
Imax [A] 89.0 134 165 225
Um V] 3~0...approx. 94 % Umains / 0 ... 600 Hz

P, [W] 810 1100 1470 1960

Type ELN3-0055H055 ELN3-0038H085 ELN3-0027H105 ELN3-0022H130
H [mm] 350 510 591 680
b [mm] 250 340 340 450
T [mm] 250 285 285 285
[kg] 18.0 36.0 38.0 70.0

Bold print = Lenze setting

1) power supplied by the DC bus when operating with power-adapted motor

2)  Currents for periodic load change: 60 s of overcurrent time with I,,ax and 120 s of base load time
with 75 % Iy

3)  Power-optimised operation with automatic switching frequency reduction. When the max.

permissible output current is exceeded, the switching frequency is reduced to 2 kHz.

3.2
3.2.1

920
120
EVF9333

45Hz-0%..65Hz+0 %

165

131.2

1247
406
180
147
100
63.0
180
270
221
150
94.0
270

2400

ELN3-0017H170

680
450
285
70.0

4 possible for some types in case of other operating conditions: Operation with increased rated
output current at the same load change (see chapter "Operation with increased rated power”)
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3 Technical data
3.2 Operation with rated power (normal operation)
3.2.2 Rated data for 480 V mains voltage

3.2.2 Rated data for 480 V mains voltage

Typical motor power P, [kwW] 0.37 0.75 1.5 3.0
Three-phase asynchronous motor

(4-pol.) P, [hp] 0.5 1.0 2.0 4.0
9300 vector type EVF9321 EVF9322 EVF9323 EVF9324
Mains voltage Umnains [V] 3/PEAC320V-0%..528V+0%; 45Hz-0%..65Hz+0%
Alternative DC supply Upc [V] DC460V-0%..740V+0%

Data for operation on 3/PE AC 480V or DC 678 V
Rated mains current

Without mains choke/mains filter  lains [A] 2.1 3.5 5.5 -
With mains choke/mains filter Imains [A] 15 2.5 3.9 7.0
Output power U, V, 2 and 4 kHz Sn [kVA] 1.2 21 3.2 5.8
W with switching
frequency 8 kHz Sn [kVA] 1.2 2.1 3.2 5.8
Output power +Upc, -Upc Poc [kW] 23 0.9 0.0 2.5
Rated output current 2 and 4 kHz I [A] 15 2.5 3.9 7.0
‘f"r’;tqhuse"r‘fct;hi”g 8 kHz I, [A] 15 25 3.9 7.0
8 kHz sin I, [A] 1.5 2.5 3.9 7.0
16 kHz I, [A] 1.1 1.8 2.9 5.2
8/2 kHz 3) I, [A] 1.5 2.5 3.9 7.0
Max. permissible 2 and 4 kHz Imax [A] 2.2 3.7 5.8 10.5
;";fczu:vsﬁrcrﬁi’:gf” 60 g kHz max [A] 22 3.7 5.8 10.5
frequency 2 of 8 kHz sin Imax [Al 2.2 3.7 5.8 10.5
16 kHz Imax [A] 1.6 2.7 43 7.8
8/2 kHz 3) Imax [A] 2.2 3.7 5.8 10.5
Output voltage
Without mains choke/mains filter Um V] 3~0...Umains/ 0 ... 600 Hz
With mains choke/mains filter Um V] 3~0...approx. 94 % Umains / 0 ... 600 Hz
Power loss (operation with Iy) P, [W] 50 65 100 150
Required mains choke Type - - - ELN3-0250H007
Dimensions H[mm] 350 350 350 350
b [mm] 78 78 97 97
T[mm] 250 250 250 250
Earth [kg] 4.9 49 5.8 6.0

Bold print = Lenze setting

1) Power supplied by the DC bus when operating with power-adapted motor

2)  Currents for periodic load change: 60 s of overcurrent time with I,ax and 120 s of base load time
with 75 % Iy

3)  Power-optimised operation with automatic switching frequency reduction. When the max.
permissible output current is exceeded, the switching frequency is reduced to 2 kHz.
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Typical motor power
Three-phase asynchronous motor
(4-pol.)

9300 vector type

Mains voltage

Alternative DC supply

Technical data 3

Operation with rated power (normal operation) 3.2

Rated data for 480 V mains voltage 3.2.2
Pr [kW] 5.5 1 18.5 30
P, [hp] 7.5 15 25 40
EVF9325 EVF9326 EVF9327 EVF9328
Umains [V] 3/PEAC320V-0%..528V+0%; 45Hz-0%..65Hz+0%

Upc [V] DC460V-0%..740V+0%

Data for operation on 3/PE AC 480 V or DC 678 V

Rated mains current
Without mains choke/mains filter
With mains choke/mains filter

Output power U, V, 2 and 4 kHz

W with switching

frequency 8 kHz
Output power +Upc, -Upc 2

Rated output current 2 and 4 kHz
with switching

8 kHz
frequency
8 kHz sin
16 kHz
8/2 kHz 3)
Max. permissible 2and 4 kHz
output current for60 g H;
s at a switching
frequency 2) of 8 kHz sin
16 kHz
8/2 kHz 3)

Output voltage
Without mains choke/mains filter
With mains choke/mains filter
Power loss (operation with Iy)
Required mains choke
Dimensions

Earth

lmains [A] 16.8 - 435 -
Imains [Al 12.0 20.5 29.0 42.0
Sn [KVA] 10.8 18.5 26.6 39.1
Sn [KVA] 10.8 18.5 26.6 39.1
Poc [kW] 0.0 0.0 11.8 4.6
I, [A] 13.0 223 30.4 44.7
I, [A] 13.0 223 30.4 44.7
I, [A] 13.0 223 27.0 41.0
I, [A] 9.7 14.6 19.0 29.0
I, [A] 13.0 22.3 30.4 44.7
Imax [A] 19.5 33.5 456 67.0
Imax [A] 19.5 33.5 456 67.0
Imax [A] 19.5 33.5 41.0 61.0
Imax [A] 14.5 218 29.0 435
Imax [A] 19.5 33.5 45.6 67.0
Um V] 3~0...Umains/ 0 ... 600 Hz

Um [V] 3~ 0... approx. 94 % Umains / O ... 600 Hz
Py [W] 210 360 430 640

Type —_ ELN3-0120H025 - ELN3-0075H045
H [mm] 350 350 350 350
b [mm] 135 135 250 250
T [mm] 250 250 250 250
[kg] 7.8 7.8 18.0 18.0

Bold print = Lenze setting

1) Power supplied by the DC bus when operating with power-adapted motor

2)  Currents for periodic load change: 60 s of overcurrent time with I, and 120 s of base load time
with 75 % Iy

3)  Power-optimised operation with automatic switching frequency reduction. When the max.
permissible output current is exceeded, the switching frequency is reduced to 2 kHz.

EDSVF9333V EN 3.0-06/2005
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3 Technical data

3.2 Operation with rated power (normal operation)

3.2.2 Rated data for 480 V mains voltage

Typical motor power P, [kwW] 37 55 75 920 110
Three-phase asynchronous motor

(4-pol) P, [hp] 495 74 100 120 148
9300 vector type EVF9329 EVF9330 EVF9331 EVF9332 EVF9333
Mains voltage Umains [V] 3/PEAC320V-0%..528V+0%; 45Hz-0%..65Hz+0%
Alternative DC supply Upc [VI] DC460V-0%..740V+0%

Data for operation on 3/PE AC 480 V or DC 678 V
Rated mains current

Without mains choke/mains filter Imains [A] - - - - -
With mains choke/mains filter Imains [Al] 55.0 80.0 100 135 165
Output power U,V,  2and 4 kHz Sn [kVA] 49.9 69.8 914 124 158.2
W with switching
frequency 8 kHz Sn [kVA] 49.9 69.8 914 124 149
Output power +Upc, -Upc 1) Poc [kW] 0.0 5.9 0.0 324 47.1
Rated output current 2 and 4 kHz I [A] 56.0 84.0 105 142 171
mtqhui"r‘:‘ct;hi”g 8 kHz I, [A] 56.0 84.0 105 142 141
8 kHz sin I, [A] 44.0 55.0 71.0 87.0 94.0
16 kHz I, [A] 33.0 437 495 55.0 59.0
8/2 kHz 3) I, [A] 56.0 84.0 105 142 171
Max. permissible 2 and 4 kHz Imax [A] 84.0 126 157 213 256
g‘;’;g“:vf,?’trcfi’;tgf” 60 gkHz Imax [A] 84.0 126 157 213 211
frequency 2 of 8 kHz sin Imax [A] 66.0 82.0 107 130 141
16 kHz Imax [A] 49.0 65.6 74.0 83.0 89.0
8/2 kHz 3) Imax [A] 84.0 126 157 213 256
Output voltage
With mains choke/mains filter Um V] 3~0...approx. 94 % Umains / 0 ... 600 Hz
Power loss (operation with Iy) P, [W] 810 1100 1470 1960 2400
Required mains choke Type ELN3-0055HO055 ~ ELN3-0038H085 = ELN3-0027H105 = ELN3-0022H130  ELN3-0017H170
Dimensions H[mm] 350 510 591 680 680
b [mm] 250 340 340 450 450
T [mm] 250 285 285 285 285
Earth [kg] 18.0 36.0 38.0 70.0 70.0

Bold print = Lenze setting

1) power supplied by the DC bus when operating with power-adapted motor

2)  Currents for periodic load change: 60 s of overcurrent time with I,,ax and 120 s of base load time
with 75 % Iy

3)  Power-optimised operation with automatic switching frequency reduction. When the max.
permissible output current is exceeded, the switching frequency is reduced to 2 kHz.
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3.3

3.3.1

Technical data 3
Operation with increased rated power 3.3
Rated data for 400 V mains voltage 331

Operation with increased rated power

Under the operating conditions described here, the drive controller can be
operated in continuous operation with a more powerful motor. The overload
capacity is reduced to 120 %.

Typical applications are pumps with quadratic load characteristic or fan.

Note!

Operation with increased rated power is only allowed:
» In the listed mains voltage range
» With the listed switching frequencies

» With the specified fuses, cable cross-sections and mains
chokes or mains filters

0
1

Rated data for 400 V mains voltage

Typical motor power
Three-phase asynchronous motor

(4-pol.)

9300 vector type
Mains voltage
Alternative DC supply

P, [kW] 0.55 1.1 2.2 4.0
P, [hp] 0.75 1.5 2.9 5.4
EVF9321 EVF9322 EVF9323 EVF9324
Unmains [V] 3/PEAC320V-0%..440V+0%; 45Hz-0%..65Hz+0%
Upc [V] DC460V-0%..620V +0%

Data for operation on 3/PE AC 400 V or DC 565 V

Rated mains current with mains Imains [A] 1.7 2.8 5.0 8.8

choke/mains filter

Output power U, V, W with switching Sn [kVA] 13 2.1 3.8 6.5

frequency 2 and 4 kHz

Output power +Upc, -Upc Poc [kW] 1.72 0.35 0.0 1.0

Rated output current 2 and 4 kHz I, [A] 18 3.0 5.5 9.2

with switching 3)

frequency 8/2 kHz I, [A] 1.8 3.0 5.5 9.2

Max. permissible 2 and 4 kHz Imax [A] 2.2 3.7 5.8 10.5

output current for

60 s ataswitching  g/2 kHz 3) Imax [A] 2.2 3.7 5.8 10.5

frequency 2)

Output voltage with mains Um [V] 3~ 0... approx. 94 % Umains / O ... 600 Hz

choke/mains filter

Power loss (operation with Iy) P, [W] 50 65 115 165

Required mains choke Type ELN3-0700H003 ELN3-0450H004 ELN3-0250H007 ELN3-0160H012

Dimensions H[mm)] 350 350 350 350
b [mm] 78 78 97 97
T[mm] 250 250 250 250

Earth [kg] 49 49 5.8 6.0

EDSVF9333V EN 3.0-06/2005

Bold print = Lenze setting

1) Power supplied by the DC bus when operating with power-adapted motor

2)  Currents for periodic load change: 60 s of overcurrent time with I, and 120 s of base load time
with 75 % Iy

3)  Operation with automatic switching frequency reduction. When the max. permissible output
current is exceeded, the switching frequency is reduced to 2 kHz.

Lenze
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3 Technical data
33 Operation with increased rated power
331 Rated data for 400 V mains voltage

Typical motor power
Three-phase asynchronous motor
(4-pol.)

9300 vector type

Mains voltage

Alternative DC supply

Data for operation on 3/PE AC 400 V or DC 565 V

Rated mains current with mains
choke/mains filter

Output power U, V, W with switching

frequency 2 and 4 kHz
Output power +Upc, -Upc

Rated output current 2 and 4 kHz
with switching 3)
frequency 8/2 kHz

Max. permissible 2and 4 kHz
output current for

60 s at a switching 8/2 kHz 3)
frequency 2)

Output voltage with mains
choke/mains filter

Power loss (operation with Iy)
Required mains choke

37.5
50

EVF9329 %)
65Hz+0%

60.0
46.4

0.0
66.0
66.0
89.0

89.0

950
ELN3-0055H055
350
250
250

P, [kW] 7.5 22 30
P, [hp] 10 30 40
EVF9325 EVF9327 EVF9328
Umains [V] 3/PEAC320V-0%..440V+0%; 45Hz-0%...
Upc [V] DC460V-0%..740V+0%
Imains [A] 15.0 39.0 50.0
Sy [kVA] 11.1 29.8 39.5
Ppc [kW] 0.0 3.2 0.0
I, [A] 15.0 43.0 56.0
I, [A] 15.0 43.0 56.0
Imax [A] 19.5 48.0 70.5
Imax [A] 19.5 48.0 70.5
Um [V] 3~ 0... approx. 94 % Umains / O ... 600 Hz
P, [W] 260 640 810
Type ELN3-0120H025 ELN3-0075H045 ELN3-0055H055
H [mm] 350 350 350
b [mm] 135 250 250
T[mm] 250 250 250
[kg] 7.8 18.0 18.0

Bold print = Lenze setting

Dimensions

Earth
1)
2)
3)
4)

3.3-2

Power supplied by the DC bus when operating with power-adapted motor

18.0

Currents for periodic load change: 60 s of overcurrent time with I35 and 120 s of base load time

with 75 % Iy

Operation with automatic switching frequency reduction. When the max. permissible output

current is exceeded, the switching frequency is reduced to 2 kHz.
Max. permissible ambient temperature during operation: + 35 °C
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Typical motor power P, [kwW]
Three-phase asynchronous motor

(4-pol.) Py [hp]
9300 vector type

Mains voltage Umains [V]
Alternative DC supply Upc [VI]
Data for operation on 3/PE AC 400 V or DC 565 V
Rated mains current with mains Imains [A]

choke/mains filter

Output power U. V, W with switching Sn [kVA]
frequency 2 and 4 kHz

Output power +Upc, -Upc Poc [kW]

Rated output current 2 and 4 kHz I [A]

with switching

frequency 8/2 kHz 3) Ir [A]

Max. permissible 2 and 4 kHz Imax [A]

output current for

60 s at a switching 8/2 kHz 3) Imax [A]

frequency 2)

Output voltage with mains Um V]

choke/mains filter

Power loss (operation with Iy) Py [W]

Required mains choke Type

Dimensions H[mm)]
b [mm]
T [mm]

Earth [kel

Bold print = Lenze setting
1) Power supplied by the DC bus when operating with power-adapted motor

55
74
EVF9330

97.0

74.8

0.0
100

100
134

134

1350
ELN3-0027H105
510
340
285
36.0

75
100

EVF93314)
3/PEAC320V-0%...440V+0%;
DC460V-0%..740V+0%

119

91.5

0.0
135

135
165

165

3~ 0... approx. 94 % Umains / O ... 600 Hz

1470
ELN3-0022H130

591
340
285
38.0

Technical data
Operation with increased rated power
Rated data for 400 V mains voltage

20
120

EVF9332
45Hz-0%..65Hz+0 %

144

110

131
159

159
225

225

2100
ELN3-0017H170

680
450
285
70.0

110
148

3.3

3.3.1

EVF9333 4)

185

142

20.6
205

205
270

270

2400

ELN3-0014H200

680
450
285
70.0

2)  Currents for periodic load change: 60 s of overcurrent time with |3, and 120 s of base load time

with 75 % Iy

3)  Operation with automatic switching frequency reduction. When the max. permissible output
current is exceeded, the switching frequency is reduced to 2 kHz.
4 Max. permissible ambient temperature during operation: + 35 °C
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