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General Information

The manufacturer accepts no liability for any consequences resulting from inappropriate, negligent or incorrect
installation or adjustment of the optional operating parameters of the equipment or from mismatching the variable speed
drive with the motor.

The contents of this guide are believed to be correct at the time of printing. In the interests of a commitment to a policy
of continuous development and improvement, the manufacturer reserves the right to change the specification of the
product or its performance, or the contents of the guide, without notice.

All rights reserved. No parts of this guide may be reproduced or transmitted in any form or by any means, electrical or
mechanical including photocopying, recording or by an information storage or retrieval system, without permission in
writing from the publisher.

Drive software version

This product is supplied with the latest version of user-interface and machine control software. If this product is to be
used in a new or existing system with other drives, there may be some differences between their software and the
software in this product. These differences may cause this product to function differently. This may also apply to drives
returned from a Control Techniques Service Centre.

If there is any doubt, contact a Control Techniques Drive Centre.

Environmental statement

Control Techniques is committed to minimising the environmental impacts of its manufacturing operations and of its
products throughout their life cycle. To this end, we operate an Environmental Management System (EMS) which is
certified to the International Standard 1ISO 14001. Further information on the EMS, our Environmental Policy and other
relevant information is available on request, or can be found at www.greendrives.com.

The electronic variable-speed drives manufactured by Control Techniques have the potential to save energy and
(through increased machine/process efficiency) reduce raw material consumption and scrap throughout their long
working lifetime. In typical applications, these positive environmental effects far outweigh the negative impacts of product
manufacture and end-of-life disposal.

Nevertheless, when the products eventually reach the end of their useful life, they can very easily be dismantled into their
major component parts for efficient recycling. Many parts snap together and can be separated without the use of tools,
whilst other parts are secured with conventional screws. Virtually all parts of the product are suitable for recycling.

Product packaging is of good quality and can be re-used. Large products are packed in wooden crates, whilst smaller
products come in strong cardboard cartons which themselves have a high recycled fibre content. If not re-used, these
containers can be recycled. Polyethylene, used on the protective film and bags for wrapping product, can be recycled in
the same way. Control Techniques' packaging strategy favours easily-recyclable materials of low environmental impact,
and regular reviews identify opportunities for improvement.

When preparing to recycle or dispose of any product or packaging, please observe local legislation and best practice.

Copyright © February 2002 Control Techniques Drives Limited
Issue Number: 7
Software: V03.xx.xx onwards



How to use this manual

This user guide provides information for installing and operating a Unidrive from start to finish. The
information is provided in a chronological order from receiving the drive to fine tuning the parameter
settings.

For personnel who are not familiar with the product it is recommended that you start at the
beginning of the user guide and familiarise yourself with the product and the requirements of each
part of the process of installing and running the drive.

For personnel who would like to bench test the product and require a quick start up section
please go straight to Chapter 7 Running the motor on page 65 after reading Chapter 1 Safety
Information on page 1.

For personnel already familiar with the product, block diagrams and single line descriptions are
provided to allow quick and easy programming references.

A full list of diagnostics can be found in Chapter 12 Diagnostics on page 181.

If a specific piece of information is required please see the index at the back of the user guide or
alternatively scan the contents page for the appropriate section.

NOTE

There are specific safety warnings throughout this guide which the user must be familiar with prior
to operating the drive.
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Declaration of Conformity

Control Techniques Ltd

The Gro

Newtown

Powys

UK

SY16 3BE

UNI1201  UNI1202  UNI1203 UNI1204 UNI1205
UNI2201  UNI2202  UNI2203

UNI3201  UNI3202  UNI3203 UNI3204
UNI1401  UNI1402  UNI1403 UNI1404 UNI1405
UNI2401  UNI2402  UNI2403

UNI3401  UNI3402  UNI3403 UNI3404 UNI3405
UNI4401  UNI4402  UNI4403 UNI4404 UNI4405
UNI5401

The AC variable speed drive products listed above, including the VTC,
LFT (all sizes) and REGEN (UNI3401 to UNI4405 only) variants, have
been designed and manufactured in accordance with the following
European harmonised, national and international standards:

EN60249 Base materials for printed circuits
IEC326-1 Prlnt_e_d b(_)ards:_general information for the
specification writer
IEC326-5 Printed boards: specification for single- and double-
sided printed boards with plated-through holes
IEC326-6 Printed boards: specification for multilayer printed
boards
Insulation co-ordination for equipment within low-
IEC664-1 R .
voltage systems: principles, requirements and tests
ENG0529 Degrees of protection provided by enclosures (IP
code)
UL94 Flammability rating of plastic materials
uL508C Standard for power conversion equipment
0081-1% Generic emission standard for the residential,
EN50081-1 commercial and light industrial environment
EN50081-2 Ger_lerlc emission standard for the industrial
environment
EN50082-2 Ger_lerlc immunity standard for the industrial
environment
Adjustable speed electrical power drive systems - Part
EN61800-3 3: EMC product standard including specific test
methods

1 Conducted emission sizes 1 to 3, not size 4 or 5. See the relevant EMC
Data Sheet.

These products comply with the Low Voltage Directive 73/23/EEC, the
Electromagnetic Compatibility (EMC) Directive 89/336/EEC and the CE
Marking Directive 93/68/EEC.

Lol -

W. Drury
Executive Vice President, Technology
Newtown

Date: 26 September 2001

These electronic drive products are intended to be used with
appropriate motors, controllers, electrical protection components
and other equipment to form complete end products or systems.
Compliance with safety and EMC regulations depends upon
installing and configuring drives correctly, including using the
specified input filters. The drives must be installed only by
professional assemblers who are familiar with requirements for
safety and EMC. The assembler is responsible for ensuring that the
end product or system complies with all the relevant laws in the
country where it is to be used. A Unidrive EMC Data Sheet is also
available giving detailed EMC information.

Unidrive User Guide
Issue Number: 7
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1  Safety Information
1.1  Warnings, Cautions and Notes

A Warning contains information which is essential for
avoiding a safety hazard.

A Caution contains information which is necessary for
avoiding a risk of damage to the product or other
equipment.

A Note contains information which helps to ensure correct
operation of the product.

1.2  Electrical safety - general warning

The voltages used in the drive can cause severe electrical shock and/or
burns, and could be lethal. Extreme care is necessary at all times when
working with or adjacent to the drive.

Specific warnings are given at the relevant places in this User Guide.

1.3 System design and safety of
personnel

The drive is intended as a component for professional incorporation into
complete equipment or a system. If installed incorrectly, the drive may
present a safety hazard. The drive uses high voltage and currents,
carries a high level of stored electrical energy, and is used to control
equipment which can cause injury.

Close attention is required to the electrical installation and the system
design to avoid hazards, either in normal operation or in the event of
equipment malfunction. System design, installation, commissioning and
maintenance must be carried out by personnel who have the necessary
training and experience. They must read this safety information and this
User Guide carefully.

The STOP function of the drive does not remove dangerous voltages
from the output of the drive or from any external option unit.

Careful consideration must be given to the functions of the drive which
might result in a hazard, either through their intended functions or
through incorrect operation due to a fault.

In any application where a malfunction of the drive could lead to
damage, loss or injury, a risk analysis must be carried out, and where
necessary, further measures taken to reduce the risk.

The STOP and START controls or electrical inputs of the drive must
not be relied upon to ensure safety of personnel. If a safety hazard
could exist from unexpected starting of the drive, an interlock that
electrically isolates the drive from the AC supply must be installed
to prevent the motor being inadvertently started.

To ensure mechanical safety, additional safety devices such as electro-
mechanical interlocks and overspeed protection devices may be
required. The drive must not be used in a safety critical application
without additional high integrity protection against hazards arising from a
malfunction.

Under certain conditions, the drive can suddenly discontinue control of
the motor. If the load on the motor could cause the motor speed to be
increased (e.g. in hoists and cranes), a separate method of braking and
stopping must be used (e.g. a mechanical brake).

1.4 Environmental limits

Instructions in this User Guide regarding transport, storage, installation
and use of the drive must be complied with, including the specified
environmental limits. Drives must not be subjected to excessive
physical force.

1.5 Compliance with regulations

The installer is responsible for complying with all relevant regulations,
such as national wiring regulations, accident prevention regulations and
electromagnetic compatibility (EMC) regulations. Particular attention
must be given to the cross-sectional areas of conductors, the selection
of fuses or other protection, and protective earth (ground) connections.

This User Guide contains instruction for achieving compliance with
specific EMC standards.

Within the European Union, all machinery in which this product is used
must comply with the following directives:

97/37/EC: Safety of machinery.
89/336/EEC: Electromagnetic Compatibility.

1.6 Motor

Ensure the motor is installed in accordance with the manufacturer’s
recommendations. Ensure the motor shaft is not exposed.

Standard squirrel cage induction motors are designed for single speed
operation. Ifitis intended to use the capability of the drive to run a motor
at speeds above its desighed maximum, it is strongly recommended that
the manufacturer is consulted first.

Low speeds may cause the motor to overheat because the cooling fan
becomes less effective. The motor should be fitted with a protection
thermistor. If necessary, an electric forced vent fan should be used.

1.7  Adjusting parameters

Some parameters have a profound effect on the operation of the drive.
They must not be altered without careful consideration of the impact on
the controlled system. Measures must be taken to prevent unwanted
changes due to error or tampering.

www.controltechniques.com

Unidrive User Guide
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Product Information
Ratings

Table 2-1 200V drive ratings (200V ~ 240V £10%)

*  Qutput current rating @ 3kHz switching frequency only
**  Multiples of 300A output current with 120% overload or multiples
of 240A with 150% overload

NOTE

A Unidrive size 5 consists of a control module with one or more power

Nominal Output Typical modules connected in parallel.
Model rating current* Input ie. UNI5401 = 1 x control module and 1 x power module
kW | hp (A) current (A) UNI5402 = 1 x control module and 2 x power modules etc.
1201 jos7| 05 2.1 2:4 2.2  Model number
@ 1202 0.55 | 0.75 2.8 35 . . _
erd The way in which the model numbers for the Unidrive range are formed
1203 0.75 1 38 46 is illustrated below.
1 1204 11 | 15 56 6.5
1205 22 | 3 95 8.6 [uni 1 2 05 LFT LV |
g 2201 12 10.8
T 2202 16 14.3
[ ] 4 v v
2 2203 5.5 10 25 19.8 Model: Voltage Model variant:
UNI - Unidrive rating: See section 2.3
2 - 200V Model variants
3201 7.5 15 34 26 2 - 400V
3 3202 11 20 46 39
“ 3203 | 15 | 25 60 53 Model v L/
size: Power rating: | | Voltage rating:
3204 22 30 74 78 1-Sizel Depends on - Medium voltage (400V)
- - 2 - Size 2 model size. LV - Low voltage (200V)
Table 2-2 400V drive ratings (380V ~ 480V +10%) 3-Size 3 | |See section 2.3
- - - 4- Size 4 Model sizes
Nominal rating Output lenplt:J?I 5-Size 5
Model @380v | @460V| current* | P
?) current
kw hp (A)
1401 0.75 1 2.1 3.0
@ 1402 1.1 1.5 2.8 43
- 1403 15 3.8 5.8
1 1404 2.2 5.6 8.2
1405 4 9.5 10.0
g 2401 55 7.5 12 13.0
e 2402 7.5 10 16 17.0
2 2403 11 15 25 21.0
3401 15 25 34 27
3402 18.5 30 40 32
3 3403 22 30 46 40
3404 30 40 60 52
3405 37 50 70 66
4401 45 75 96 76
4402 55 100 124 91
4403 75 125 156 123
4404 20 150 180 145
4
L« 4405 | 110 | 150 202 181
P 5401 160 200 300%* 280
5402 320 400 600** 560
L — 5403 480 600 900** 840
8 5404 640 800 1200* 1120
> 5405 | 800 | 1000 | 1500~ | 1400
b 5406 960 1200 | 1800* 1680
5407 1120 | 1400 | 2100* 1960
E— 5408 1280 | 1600 | 2400* 2240

Unidrive User Guide
Issue Number: 7
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Safety Product Mechanical Electrical Getting Menu 0 Running Optimisation | Macros Advanced Technical Diagnostics UL Listing
Information [EIN{JEuEULIEM [nstallation | Installation Started the motor P Parameters Data 9 Information
2.3  Nameplate description - drive
identification
The drive label is found on the top surface of the control pod (right
angles to the display) on Unidrive sizes 1 to 3 and size 5 control
module, and on the side of the Unidrive size 4 and size 5 power module.
Figure 2-1 Typical drive rating labels
Unidrive size 1 ~ 4 rating label
Key to Approvals
Drive type
(STOLV, . ( E CE approval Europe
VTC, LFT) Power rating
Cust d ) .
Modgl ‘/ /d;i‘;@gg an 0 C Tick approval Australia
N1652
' N\
UNI3401VTC 15kW ST USA &
ELECTRIC SHOCK RISKILEAVE FOR G A IT IS ESSENTIAL TO READ nus UL / cUL approval
Drive BEFORE WORKING ON THIS EQU\PME?XT CSSE.Q”SN.N“éﬁﬁi‘SSSE Canada
ratings\‘ INPUT OUTPUT
VOLTAGE 50/60 Hz 3Ph [ 3soiasov | 3so/4sov
CURRENT (A) 34.0A 34.0A
OVERLOAD: 40.8A FOR 60 SECS
SOFTWARE VERSION: 03.02.11 ce g b Approvals
IND. gf us
Serial No: CONT.
LISTED8D14
sosocosoot [N ... &5, 5
Suitable for use on a supply capable of delivering not more
_ than 10000 rms symmotrical amperes 480+10% volts max. Y,
Unidrive size 5 control module rating label
Model
Hardware
r ¥ ~"revision
UNIDRIVE SIZE 5
CONTROL MODULE HW2
T E WANUAL BEPORE ~ [ILL] " WITH OMDRIVE SIZE 8 vt Customer and
CONNECTING THE DRIVE. POWER MODULES (S) L— date Code
SOFTWARE VERSION: 03.02.11
Serial No: STDLOT o
o n“s we: 4—— Approvals
EQ LISTEDBD14 c€
3000005001 MADE IN THE U K.
A\ J
Unidrive size 5 power module rating label
Model \ Customer and
date code
UNI5401 POWER MODULE HW2 110V FAN FITTED STDLO14
Heatsink fan
ELECTRIC SHOCK RISK: LEAVE FOR 10 IT IS ESSENTIAL TO READ HEATSINK FAN !
BEFORE WORKING ON THIS EGUIPHENT A CONNECTING THE DRIVE L | w6uiov saionz ratings
. INPUT OUTPUT
Drive VOLTAGE 50/60 Hz 3Ph 380/480V_| 380/480V CONT.
ratlngs |OVERLOAD 150 FOR 60 SECS] 220.0A 240.0A ';“mn:niq ce 0 Approvals
CURRENT (A)JOVERLOAD 120 FOR 60 SECS| 280.0A 300.0A e
serrne_sooooosoor_ [IJININ =5
Dual current
rating
2.4 Model variants Figure 2-2 Constant torque load
2.4.1 Unidrive standard industrial (STD) ;’gécgpat'j‘é"
...for constant torque loads (All frame sizes) 100
Operating modes: Torque
80
Open Loop
Closed Loop vector 60
Servo 40 kw
Regen
Overload: 20 A
Open loop 150% for 60s 0 . .
Closed loop vector 175% for 60s (sizes 1~4), 150%* for 60s (size 5) 50 100
Servo 175% for 4s (sizes 1~4), 150%* for 4s (size 5) Percent speed
Regen 150% for 60s
* Multiples of 300A output current with 120% overload or multiples of
240A with 150% overload
3 Unidrive User Guide

www.controltechniques.com Issue Number: 7



Safety Product Mechanical Electrical Getting Menu 0 Running Optimisation | Macros Advanced Technical Diagnostics UL Listing
Information WGMIEENIIM [nstallation | Installation Started the motor P Parameters Data 9 Information
2.4.2 Unidrive LFT 2.5.1 Open Loop mode (OL)

...for lift applications

Overloads and operating modes as Unidrive standard industrial, in
addition:

low accoustic noise
9kHz default switching frequency
S4/S5 duty cycle only

Figure 2-3 Standard S4/S5 duty cycle (Unidrive LFT)

Frequency / speed

— 50Hz
, ~ 1500 rPMm
0

Current

150% — -|
100% — ‘

|

2

0 20 60

2.4.3 Unidrive VTC

...for quadratic load (variable torque) applications (fans and pumps)
Open loop fixed boost mode only

120% overload for 60s
Figure 2-4 Variable torque mode

Percent KW
and torque

100 A

Torque

kw

T

T
50 100
Percent speed

2.4.4 Unidrive REGEN

All sizes of Unidrive can be used in regen mode. However, standard
industrial Unidrive sizes 3 and 4 require an internal modification before
being used in a regen system.

This modification is already completed if the drive has been ordered as a
Unidrive REGEN .

2.5 Operating modes

All variants of Unidrive (except VTC) are designed to operate in any of
the following modes:

1. Open loop mode
VI/f mode (V/ Hz)
Open loop vector
2. Closed loop vector
3. Servo
4. Regen

For use with standard AC induction motors.

The drive applies power to the motor at frequencies varied by the user.
The motor speed is a result of the output frequency of the drive and slip
due to the mechanical load. The drive can improve the performance of
the motor by applying slip compensation. The performance at low speed
depends on whether V/f mode or open loop vector mode is selected.

V/f mode

The voltage applied to the motor is directly proportional to the frequency
except at low speed where a voltage boost is provided which is set by
the user. This mode should used for multi-motor applications.

Typically 100% torque at 4Hz.

Open loop vector mode

The voltage applied to the motor is directly proportional to the frequency
except at low speed where the drive uses motor parameters to apply the
correct voltage to keep the flux constant under varying load conditions.

Typically 100% torque at 1Hz.
2.5.2 Closed loop vector mode (VT)

For use with induction motors with a speed feedback device fitted.

The drive directly controls the speed of the motor using the feedback
device to ensure the rotor speed is exactly as demanded. Motor flux is
accurately controlled at all times to provide full torque all the way down
to zero speed.

Typically 175% torque at Orpm.
2.5.3 Servo (SV)

For use with permanent magnet brushless motors with a speed and
position feedback device fitted.

The drive directly controls the speed of the motor using the feedback
device to ensure the rotor speed is exactly as demanded. Flux control is
not required because the motor is self excited by the permanent
magnets which form part of the rotor.

Absolute position information is required from the feedback device to
ensure the output voltage is accurately matched to the back EMF of the
motor.

Typically 175% torque at Orpm
254 Regen

For use as a regenerative front end for four quadrant operation.

Regen operation allows bi-directional power flow to and from the AC
supply. This provides far greater efficiency levels in applications which
would otherwise dissipate large amounts of energy in the form of heat in
a braking resistor.

The harmonic content of the input current is negligible due to the
sinusoidal nature of the waveform when compared to a conventional
bridge rectifier or thyristor front end.

See the Regen Installation Guide for more information on this operating
mode.

255 Keyto operating mode abbreviations
Abbreviations are throughout this User Guide to define the operating
mode for which the information applies as follows:

OL> Open loop

CL>  Closed loop (which incorporates closed loop vector and
servo mode)

VT>  Closed loop vector mode

SV>  Servo

Unidrive User Guide
Issue Number: 7

www.controltechniques.com
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2.6  Drive features
Figure 2-5 Features of the drive (Size 1 to 5)
Upper display
Lower display
) ® Control keys
| Forward / Reverse
Stop / Reset
——————— Run
Large option — TEE—
module connection t
Small option
module connection
AC AC

j’m e—— Control connectors

Encoder connection

o

o (o)

!

AC
Out

AT AT
AC AC AC AC AC AC Sharing Sharing
In Out In  Out In Out choke choke
p p

!

AC
Out

NOTE

Unidrive size 5 consists of a control module and one or more power
modules.

For power ratings greater than 160kW / 200hp, multiple power modules
(up to a maximum of 8) can be connected in parallel.

When multiple power modules are used, an output sharing choke is
required before the drive outputs are connected together.

www.controltechniques.com
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2.7  Option Modules
The following option modules are available for use with Unidrive.
Figure 2-6 Unidrive options available for all sizes
¢ @ @
A
—
4
Voo v
uD78 uD71 UD70 | l l
| ! |
-.- -.- -.- UD55 UD53 UD52 UD51 UD50
A\ A
(o) (o) (o) (o) /o)
Servo RS232  Applications
RS485 module Cloning Resolver Sin Cos Second Extra I/O
| | J module Encoder Encoder
' I
uD73 uD74 UD75 uD76 ubD77 ubD77 ubD77
Universal ‘!J
Keypad
Profibus-DP Interbus CT Net Modbus Device CAN CANopen
Plus Net
Unidrive sizes 1 to 4 have built in braking transistors; for Unidrive size 5 The drive must be powered down for a minimum duration of
a braking option can be fitted if required as shown below: 10 minutes before an option module is fitted or removed.
Figure 2-7 Braking option available for Size 5
2.8 Moreinformation

e .
Size 5 Braking
option
L o

The following manuals are also available providing full information on the
various option modules, regen mode and advanced product use:

Unidrive Advanced User Guide

Regen Installation Guide

UD50 User Guide (Additional 1/0 small option module)

UD51 User Guide (Second encoder small option module)
UD52 User Guide (SINCOS encoder interface small option module)
UD53 User Guide (Resolver interface small option module)
UDS55 User Guide (Cloning interface small option module)
UD70 User Guide (Large option module and software)

UD71 User Guide (Serial communications large option module)
UD73 User Guide (Profibus-DP large option module)

UD74 User Guide (Interbus large option module)

UD75 CT Net User Guide (Large option module)

UD76 User Guide (Modbus Plus large option module)

UD77 User Guide (Device Net large option module)

UD78 User Guide (Servo large option module)

CAN User Guide (Large option module)

CANopen User Guide (Large option module)

Universal Keypad User Guide

Universal Keypad Advanced User Guide

Please also see the Unisoft drive commissioning software which

contains a help file detailing full advanced parameter descriptions and

other useful information.

Unidrive User Guide
Issue Number: 7
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2.9 Items supplied with the drive
Size 1 Size 2 Size 3 Size 4 Size 5 control Size 5 power
Certificate of quality Certificate of quality Certificate of quality Certificate of quality Certificate of quality Certificate of quality
Safety Booklet Safety Booklet Safety Booklet Safety Booklet Safety Booklet Interface leads

Mounting brackets

Mounting brackets

Mounting brackets

x1

T
\\
00
0

x1

Mounting brackets

x1

X2

Mounting brackets

Control connectors

Control connectors

Control connectors

EESEEEESEEERS]
HSEeSEsSasES

Control connectors

Control connectors

EEEEEES
RSN
4567809

10y

~ |l
« ||
|2 g

10 11

1234567809101

aalalalafalalafatala

EESEEEEISSES]
HEeSasSaEES

aalalalafatalafalala

2122 23 24 25 26 27 28 29 30 31

alalalalalatalafatala

Gasket foam

Gasket foam

UL Warning label

CAUTION
Risk of Electric Shock

before removing cover

Power down unit 10minutes

Power connector

NN AN

Power connector

/ OEOZOEOEOZOEOEOEO%“‘

UL Warning label

UL Warning label

CAUTION
Risk of Electric Shock
Power down unit 10minutes
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3 Mechanical Installation

3.1  Safety information

Follow the instructions
The mechanical and electrical installation instructions must
be adhered to. Any questions or doubt should be referred
to the supplier of the equipment. It is the responsibility of
the owner or user to ensure that the installation of the drive
and any external option unit, and the way in which they are
operated and maintained, comply with the requirements of
the Health and Safety at Work Act in the United Kingdom or
applicable legislation and regulations and codes of practice
in the country in which the equipment is used.

Competence of the installer

The drive must be installed by professional assemblers who

are familiar with the requirements for safety and EMC. The
assembler is responsible for ensuring that the end product

or system complies with all the relevant laws in the country
where it is to be used.

3.2  Planning the installation

The following considerations must be made when planning the
installation:

3.2.1 Access
Access must be restricted to authorised personnel only. Safety
regulations which apply at the place of use must be complied with.

3.2.2 Environmental protection
The drive must be protected from:

¢ moisture, including dripping water or spraying water and
condensation. An anti-condensation heater may be required, which
must be switched off when the drive is running.

« contamination with electrically conductive material

« temperature beyond the specified operating and storage ranges

3.2.3 Cooling

The heat produced by the drive must be removed without its specified

operating temperature being exceeded. Note that a sealed enclosure

gives much reduced cooling compared with a ventilated one, and may

need to be larger and/or use internal air circulating fans.

3.2.4 Electrical safety
The installation must be safe under normal and fault conditions.
Electrical installation instructions are given later in this chapter.

3.2.5 Fire protection
The drive enclosure is not classified as a fire enclosure. A separate fire
enclosure must be provided.

3.2.6 Electromagnetic compatibility

Variable speed drives are powerful electronic circuits which can cause
electromagnetic interference if not installed correctly with careful
attention to the layout of the wiring.

Some simple routine precautions can prevent disturbance to typical
industrial control equipment.

If it is necessary to meet strict emission limits, or if it is known that
electromagnetically sensitive equipment is located nearby, then full
precautions must be observed. These will include the use of RFI filters
at the drive inputs, which must be located very close to the drives.
Space must be made available for the filters and allowance made for
carefully segregated wiring. Both levels of precautions are given further
on in this chapter.

3.2.7 Hazardous areas
The drive must not be located in a classified hazardous areas unless it is
installed in an approved enclosure and the installation is certified.

33 Terminal cover removal

Isolation device
The AC supply must be disconnected from the drive using
an approved isolation device before any cover is removed

[ WarnG | from the drive or before any servicing work is performed.

Stored charge
The drive contains capacitors that remain charged to a
potentially lethal voltage after the AC supply has been
disconnected. If the drive has been energized, the AC
WARNING ) .
uazune supply must be isolated at least ten minutes before work
may continue.

3.3.1 Removing the terminal covers

Unidrive sizes 1 ~ 4 and the size 5 control module are fitted with one or
two terminal covers depending on the model size. When model sizes 1,
3 and 4 are through-panel mounted, the terminal cover(s) must first be

removed in order for access to be gained to the lower mounting holes.

Figure 3-1 Removing the terminal covers

e @O e

The terminal cover(s) of all models must be removed for access to the
electrical connectors.

Figure 3-2 View from the underside showing how a terminal cover
is removed from the drive

o7

Remove terminal covers, as follows:

1. Working on either side of the terminal cover, push the inner edge of
the cover firmly outward until it becomes unclipped.
2. Swing the side of the cover outward and upward until the remaining
clips become released.
Remove the gland plate
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Figure 3-3 Removing the three terminal covers on the Size 5
power module
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A

© ©

(6

© ©
—
(] ® .
. @~

v M5 pozidriv
screw

Remove the three terminal covers on the power module, as follows:

Remove the two pozidriv screws.

Remove the upper cover.

Remove the two pozidriv screws.

Remove the lower cover until it is released from the middle cover.
Remove the four screws that are now revealed.

. Remove the middle cover.

o gk wNE

All the power terminals and ribbon-cable connectors are now accessible.

3.4 Ingress protection
Size 1 ~ 4:
Gland plate(s) not fitted: P00
Gland plate(s) fitted; cable glands not fitted: 1P10

Gland plate(s) fitted; cable-glands fitted: 1P40, NEMA 1
Size 5 power and control modules: P00

3.5 Option module fitting / removal

The small option module should be placed under the two green securing
clips in the main housing beneath the drive display and pushed firmly
into place. Ensure the two connectors mate securely.

Figure 3-4 Fitting of a Unidrive small option module

®@ © @

. l)"
| =

The large option module slides into the space directly beneath the drive
display so that only the front face of the module can be seen. Ensure the
module clicks into place indicating that the two connectors have mated
successfully.

Figure 3-5 Fitting of a Unidrive large option module
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3.6  Mounting methods Lifting the drive

Unidrive sizes 1~ 4 can be either through hole or surface mounted using
the appropriate brackets.

The Unidrive size 5 consists of two modules:
¢ the control module should be surface mounted
¢ the power module must be through hole mounted.

The following drawings show the dimensions of the drive and mounting
holes for each method to allow a back plate to be prepared.

arNinG

The weights of model sizes 3 and 4 are 22kg (49lbs) and
70kg (154Ibs) respectively; the size 5 power module
exceeds 100kg (220Ibs). Use appropriate safeguards when

liting these models.

If the drive has been used at high load levels for a period of
time, the heatsink may be hot. Human contact with the

heatsink should be restricted.

[| WARNING |
Figure 3-6 Surface mounting of model sizes 1 and 2
20mm
0.787in , 20mm
0.787in
e e il o— i
u 0.0 -
Model ; i | i ]
size 1 Back-plate | i I i
i o
I | i |
I H
e e e i | i |
i 3a35mm b |331mm
335mm | 366mm i 13524in jli |13.0310n
13.189in| 14.409in | i
[+
: i
! !
—O= ! H
! !
' Lib—
o 0 o Y | -
47.5mm
1 1.870in
95mm 200mm
3.740in <ﬂ>
o o!oﬁ—
Model |
size 2 |
Back-plate |
|
!
335mm 366mm l 343.5mm
13.189in| 14.409in : 13.524in
i
i
| |
L !
|
ut ! ot
95mm \-|<—
3.740in —>|-| 16.5mm
16.5mm 0.650i
0.650in 650
190mm
7.480in
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Figure 3-7 Surface mounting of model sizes 3 and 4
Model oo
size 3 n — 1 |
Back-plate l
| 45mm
| 1.772in
® 0 e i J
o|o
— 335mm | 368mm ojo f;gg‘;’
13.189in| 14.488in | T oeein
i
i 175mm
+ 6.890in
= O |
- o
187.5mm 165 16.5mm
7.382in mm
375mm 0.650in 0.650in
14.764in
17mm
250mm 260mm 0.6601 17mm
. 9.843in 10.236in PP L 0.669in
Model |
size 4 (o0 ] un oo————
|
i
i
i
i
i
!
|
700mm 765mm | 713mm
27.559 30.118 : 28.071in
in in |
———— | Back-plate |
|
i
i
i
- . |
i
i
i
A |
T i
I\_/ i
co——f——o0 o1
500mm II !
19.685in {1 | | f—
f 65mm 143 5mm 143 Smm  65mm
2.559in 5.650in 5.650in  2.559in
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Figure 3-8 Through-panel mounting of model sizes 1 and 2
B Back-plate
| — m
VU
Model T
size 1
® ® e
335mm 364mm 295mm 345mm
13.189in 14.331in 11.614in 13.583in
—
i
- |
|
[Sosmeess] LA |
o | o
200 13mm T
mm H
95mm 7 .874in 0.512in 86.5mm
3.740in 3.406in
80mm 16.5mm
2127023?3 3.150 0.650in 16.5mm
- Mol Back-plate 0.650in
oO0——m ¢
Model ] T
size 2
© ® e
335mm 364mm 295mm 345mm
13.189in|  |14.331in 11.614in 13.583in
]
. 9]
‘_;K./ ) —
13mmT
190mm 0.512in 182mm
7.480in 7.165in
When drives are through-panel mounted, a baffle plate is required to
ensure the correct level of air-flow is maintained through the heatsink.
For further information, please refer to section 3.9 Baffle plates on
page 22.
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Figure 3-9 Through-panel mounting of model sizes 3 and 4
16.5mm
0.650in | (oeamm
Model Back-plate
size 3 n - op——
, T ;
|
i
!
@ 6 e
287mm i 345mm
335mm | 364mm 11.299in ! 13.583in
13.189in|14.331in |
i
i
!
— O = |
K/ r [¢) I (9]
|\_// I = o o
I 375mm I 260mm 7mm 16mm| 69mm | 69mm
14.764in 10.236in 0.276 0.630| 2.717in|2.717in
N S smm . 187Tmm
120mm  (140mm 5.177in  7.362in
4.724in |5.512in
358mm
Model i 14.094in
T " R
{ A==
3.5mm ; 65mm
0.138in | 2.550in
|
i
i
!
650mm ! 717.5mm
25.591in | 28.248in
700mm | 743mm !
27.559in |29.252in |
L -
, !
|
i
i
i
i
\ !
Back-plate |
- |
E©E! !
¥ I
<) T 5}
P ————eE Nl t | o o
I
I 7.5mm 130mm|130mm
500mm - ; ;
19 685in 0.295in 5.118in|5.118in
17mm | 192mm" " 251.5mm
0.669in 7.559in 9.902in
482mm
18.972in

NOTE

When drives are through-panel mounted, a baffle plate is required to
ensure the correct level of air-flow is maintained through the heatsink.
For further information, please refer to section 3.9 Baffle plates on

page 22.
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Figure 3-10 Unidrive Size 5 overall dimensions
35.5mm
(1.398in)
e *
— — A
1248mm 1319mm
(49.134in) | (51.926in)
i A
y
35.5mm
(1.398in)
315mm 278mm 355mm
(12.402in) (10.945in) (13.976in)
y
 340mm T 44mm
(13.386in) (5.669in)
- 484mm o
(19.055in)
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Figure 3-11 Unidrive Size 5 mounting dimensions
278mm 144mm
(10.945in) (5.669in
. Exhaust . .
Rear view of Exhaust port port Side view of
power module /_/\_\ power module
4 N
A
Heatsink Heatsink
duct duct
1248mm
(49.134in)
Inlet port 256mm
i I f ;
(internal fan) (10.079in) Inlet port
I (internal fan) / ==
Y
154mm
(6.063in)
/ / , |
L ) Alternatlve
inlet port
7ﬁ/—/ (external fan) \—\/—/
Inlet port
139mm (external fan)
(5.472in) 144mm
(5.669in)
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Figure 3-12 Unidrive size 5 backplate mounting holes and aperture
Location of aperture in relation to Locations and dimensions of the
the outline of the power module mounting holes in relation to the aperture
315mm 203mm
12.402in 7.992in
37.5mm 37.5mm
1.476in 1.476in
— —> —
11
33.5mm | 16.5mm 282mm 16.5mm Qo.zgr??in
1.319in | 0.650in 11.102in 0.650in 23.5mm
= 0.925in i A
Y
_ 3 i [ A [
Outline of ! H
the power | ! |
module i |
| :
Aperture H ]
i : il L
i H 28 5mm 339mm
- 13.346i
oaamm | ! 1.122in 3.346in 28.5mm
. ! ! —_— | |a— 1.122in
>| - i — | |l
pat !
| 1 20mm L
Lo, ! 0.787in @8mm
i — |< 0.315in
1319mm ! !
51.929in : o
i
i - @ 8mm
i ! 0.315in
i
1252mm ! i 1286mm 670mm
49.291in ! H 50.630in 26.378in
[ \
i :
1 |
! i 590mm
! H 23.228in
! H
! H
[ \
! |
[ |
= :
! |
[ \
! H
! i i
i
4 i H 4 4
Y e / o ¢
33.5mmT 10mm T \/
1.319in 0.413in Z11mm
0.433in
Figure 3-13 Unidrive Size 5 control module surface mounting
20mm
(0.787in) ~ 20mm
—  (0.787in)
|
II
" A (Y MR
, Back-plate
[ 1 B 345mm 332mm
335mm 368mm . .
(13.189in) |(14.488in) T (13.583in) (13.071in)
L 1
Lo \.: o L bib
47.5mm 143mm
(1.870in) (5.630in)
95mm
(3.740in)
The Unidrive size 5 control module should be located within 2m of the
power module to allow the interconnections to be made using the ribbon
cables supplied with the power module.
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Table 3-1 General views of the mounting brackets

quel Through-panel Surface Hole size
size
1 || 1 M6
x1 .
2 M6
Upper and lower
3 M6
M6
(through-
panel)
4
M8
(surface)
X2
Lower
5 M6
Upper and lower
17 Unidrive User Guide

www.controltechniques.com Issue Number: 7



Safety Product Mechanical Electrical Getting Menu 0 Running Optimisation | Macros Advanced Technical Diagnostics UL Listing
Information | Installation JIgjeUEUlJMM (nformation Started the motor P Parameters Data 9 Information
3.7 Enclosure
3.7.1 Enclosure Layout

Please observe the clearances in the diagram below taking into account
any appropriate notes for other devices / auxiliary equipment when

planning the installation.

Figure 3-14 Enclosure layout

Ensure minimum clearances
are maintained for the

drive and RFI filter

Forced or convection air-flow

i

AC supply
contactor and
fuses or MCB

must not be restricted by any
object or cabling

Control
module

>5mm
(0.197in)

SIS

i

S8

™

NN,

Ko

Locate
] as required

Locate as close to

the drive as possible

(to keep the cable

as short as possible)
respecting the minimum

Optional
RFI filter

P

>5mm
A (0.197in)
-~ &

>100mm

size 5 ‘ i
( only) - (39370 2) Power cabling must be
—I_ at least 100mm (4in) from

| clearances

Note: for EMC compliance
1) Aseparate RFl filter is
required for each drive

the drive in all directions

Note: Footprint RFI filters
are available for Unidrive
frame sizes 1 and 2

>5mm Optional

Controller | [ .~ .. °~ f | '197 vvvvv braking resistor I
iy 1 and overload ; Indicates minimum
| clearance required
< 100mm : from device
(3.937in)
|
Signal cables

Locate resistor
external to cubicle
(preferably near to
or at the top of the
cubicle)

Plan for all signal cables
to be routed at least
300mm (12in) from the drive
and any power cable

3.7.2 Enclosure sizing Calculating the size of a sealed enclosure
1. Add the dissipation figures from section 11.1.2 Power dissipation (all The enclosure transfers internally generated heat into the surrounding
versions) on page 174 for each drive that is to be installed in the air by natural convection (or external forced air flow); the greater the
enclosure. surface area of the enclosure walls, the better is the dissipation
2. If an RFl filter is to be used with each drive, add the dissipation capability. Only the surfaces of the enclosure that are unobstructed (not
figures from section 11.2.1 Ratings on page 180 for each RFI filter in contact with a wall or floor) can dissipate heat.
that is to be installed in the enclosure. Calculate the minimum required unobstructed surface area A, for the
3. If the braking resistor is to be mounted inside the enclosure, add the .
. . ) . ) enclosure from:
average power figures for each braking resistor that is to be installed
in the enclosure. A = P
4. Calculate the total heat dissipation (in Watts) of any other equipment € K(Tine=Texy)

to be installed in the enclosure.

5. Add the heat dissipation figures obtained above. This gives a figure Where:
in Watts for the total heat that will be dissipated inside the enclosure. Ae Unobstructed surface area in m?2 (1m2 =10.8 ft2)

Text Maximum expected ambient temperature in °C outside the
enclosure

Tint Maximum permissible ambient temperature in °C inside the
enclosure

P Power in Watts dissipated by all heat sources in the
enclosure

k Heat transmission coefficient of the enclosure material
in Wm2/°C
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Example « Removing other heat-generating equipment

To calculate the size of an enclosure for the following:

¢ Two UNI 1405 models

¢ Each drive to operate at 4.5kHz PWM switching frequency

*  RFI filter for each drive

¢ Braking resistors are to be mounted outside the enclosure

¢« Maximum ambient temperature inside the enclosure: 40°C
¢« Maximum ambient temperature outside the enclosure: 30°C

Dissipation of each drive: 190W
Dissipation of each RFI filter: 7.7W (max)

Total dissipation: 2 x (190 + 7.7) = 395.4W
The enclosure is to be made from painted 2mm (0.079 in) sheet steel

having a heat transmission coefficient of 5.5W/m2/°C. Only the top, front,
and two sides of the enclosure are to be free to dissipate heat.

Figure 3-15 Enclosure having front, sides and top panels free to
dissipate heat

Insert the following values:

Tint 40°C
Text 30°C

k 55

P 395.4W

The minimum required heat conducting area is then:

395.4

Ae = 55(20-30)

=7.2m? (78ft%) (Im = 3.3 ft)
Estimate two of the enclosure dimensions - the height (H) and depth (D),
for instance. Calculate the width (W) from:
_ A, -2HD
H+D

Inserting H = 2m and D = 0.6m, obtain the minimum width:

- 7.2-(2x2x0.6)
w 2+0.6

=1.8m (5t 10in)

If the enclosure is too large for the space available, it can be made
smaller only by attending to one or all of the following:

¢ Using a lower PWM switching frequency to reduce the dissipation in
the drives

¢ Reducing the ambient temperature outside the enclosure, and/or
applying forced-air cooling to the outside of the enclosure

¢ Reducing the number of drives in the enclosure

Calculating the air-flow in a ventilated enclosure
The dimensions of the enclosure are required only for accommodating
the equipment. The equipment is cooled by the forced air flow.

Calculate the minimum required volume of ventilating air from:

V= 3kP
Tint _Text
Where:
Y, Air-flow in m® per hour
Toxt Maximum expected ambient temperature in °C outside the
enclosure
Tint Maximum permissible ambient temperature in °C inside the
enclosure
P Power in Watts dissipated by all heat sources in the
enclosure
i Py
k Ratio of —
P
Where:

Py is the air pressure at sea level
P, is the air pressure at the installation

Typically use a factor of 1.2 to 1.3, to allow also for pressure-drops in
dirty air-filters.

Example
To calculate the size of an enclosure for the following:
¢ Three UNI 3401 models
¢ Each drive to operate at 6kHz PWM switching frequency
. RFI filter for each drive
¢ Braking resistors are to be mounted outside the enclosure
«  Maximum ambient temperature inside the enclosure: 40°C
+  Maximum ambient temperature outside the enclosure: 30°C
Dissipation of each drive: 670W
Dissipation of each RFI filter: 12.8W (max)
Total dissipation: 3 x (670 + 60) = 2048.4W
Insert the following values:

Tint 40°C
Text 30°C
k 1.3
P 2048.4W
Then:
v = 3x1.3x20484

40-30

=799m3 / hr (471ft3 / min)
(1m 3/ hr = 0.59ft% /min)
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3.8 Ventilation If a fan is not fitted internally, the air flow must be obtained by an external

Unidrive sizes 1-4 are ventilated by internally supplied heatsink fans.
Ensure the minimum clearances around the drive are maintained to
allow air to flow freely.

The Unidrive size 5 requires ventilation at the front (control) and rear
(heatsink) of the module.

Two parallel independent paths must be provided as shown to ensure
the heat produced is dispersed.

A heatsink fan is fitted as standard on request however this requires
either a 110Vac or 240Vac external single phase power supply to be
connected at the bottom left hand corner of the power module.

The choice of fan power supply must be made when ordering the power
module.

3.8.1 Ventilation requirements for the Size 5 power

module
Figure 3-16 Typical ventilation arrangement using the internal
heatsink fan

(zfzo?nr;‘m Exhaust duct
>1000m*hr  Back-plate
Wall (588ft*/min)
S
N
. N Vent
>400m°hr N
(235 ft¥/min)
Enclosure
Heatsink
Inlet duct
Fan for
cooling the
control
section
>150mm (6 in)
Sharing choke
(for parallel
operation only)

Cooling the heatsink

When designing the cooling system, allow for the rear of the power
module to produce 4kW of heat. This heat is dissipated in a heatsink that
is inside a vertical duct at the rear of the power module. Forced air-flow
is required through the duct in order to cool the heatsink.

fan and ducting. The blanking plate at the lower end of the duct must be
removed in order to expose the inlet port (see Figure 3-17).

The air supply must be obtained from outside the enclosure and the
exhaust air must exit the enclosure. The maximum permissible heatsink

temperature is 95°C (203°F). Take the following precautions to help
ensure this is not exceeded:

Ensure the temperature of the air at the inlet port of the heatsink
does not exceed 40°C (104°F).

2. Ensure that the upward flow of the exhaust air from the top of the
heatsink will be unobstructed. Fit additional ducting having the same
cross-sectional area as the heatsink to extract all the exhaust air
from the enclosure.

3. Ensure the volume of the exhaust air is not less than 1,000m3/hr

(588ft3/min), equivalent airspeed 7m/s (23 ft/s). Measure the air-flow
to ensure it is adequate.
If the power module has a ventilation fan fitted in the heatsink, to
ensure that a sufficient amount of air is available to supply the fan,
locate the enclosure at least 300mm (12 in) from a wall or large
object that will be behind the enclosure. Fit a duct between the rear
panel of the enclosure and the inlet port at the rear of the heatsink.
If the power module does not have an internal fan, a forced air-flow
must be ducted into the inlet port at the bottom of the heatsink.

5. Ensure that the exhaust air is not recycled into the inlet port of the
heatsink or into the enclosure.

The solutions shown for Unidrive size 5 ventilation are to illustrate the
important points which must be considered. Many variations of this are
possible to suit the specific site conditions.

Unidrive User Guide
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Figure 3-17 Typical ventilation arrangement using an external
heatsink fan
23OQmm Exhaust duct Exhaust duct
(12in)
Back-plate
Wall
>1000m*hr <
3
(588ft’/min) X Vent
| ——
>400m’hr
235 ft'/min e
( ) Enclosure >1000m?hr >1000m?hr >1000m*hr
(588ft’/min) (588ft’/min) (588ft’/min)
L ~ 7 ]
Power
module
Heatsink
~—_ | [~ 1 [~
—
Fan for
cooling the
control
section S
>150mm (6 in <40 'C
(6 i) (104 °F)
L
Inlet duct

Cooling the control components in the Size 5 power module
The circuit boards, DC-bus capacitors, etc, in the front part of the power
module generate about 700W of heat when the power module is
operating at full load. Since the heatsink fan does not ventilate these
components, a separate air-flow must be used to remove the heat. Take
the following precautions:

1. Itis recommended that a ducted fan is installed in the lower part of
the enclosure door to drive air into the enclosure. An air vent should
be added to the upper part of the door to remove the exhaust air.

2. The maximum temperature of the air in the enclosure must not
exceed 40°C (104°F) and the air-flow must be at least 1,000m3/hr

(588ft3/min), equivalent airspeed 7m/s (23 ft/s).

Figure 3-18 Alternative location of the exhaust duct in order to
minimize overall height

Exhaust duct

Back-plate

S
S
X Vent

Enclosure

Power
module

Heatsink
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3.9 Baffle p|ates Figure 3-20 Dimensions for the fabrication of baffle plates for
o ) ) N model sizes 3 and 4
When a Unidrive size 1 ~ 4 is through-panel mounted, the fitting of a
baffle plate causes the heatsink to act as a chimney; this enhances the ]
air flow along the heatsink fins to aid cooling (this naturally occurs when
the drive is surface mounted).
. . 102mm 195.5mm
You may make a baffle plate from any suitable conducting or non- 4.016in 7.697in
conducting material and attach it to the heatsink by the method
described as follows. o o)
Figure 3-19 Dimensions for the fabrication of baffle plates for 244mm
model sizes 1 and 2 9.606in
82mm 176mm
3.228in 6.929in
N
AMmm 54.5mm o o O
1.614in 2.146in
13mm 50Mmm (e— 3
~0512n 1.969
-512in in ) 90mm 130mm
3.583in 5.118in
\ b/
@) y O O 350mm
13.780in |
T2 96mm
comm @ =7mm 3.780in
0.276in
[
O O ]
344.5mm| |367mm 560mm
13.563in | |14.449in 22.047in |
588mm
23.150in
(@)
87mm
3.425in
O
' 120mm 176.5mm
o / \A O O 4.724in 6.949in
L
_ 181.7mm
Attaching a fabricated baffle plate to the heatsink
Table 3-2 Methods of attaching the baffle plate o o vy
Model size Method of attachment 437 8mm 17.6mm
1 . 17.236in 0.693in
> Use the surface mounting brackets. T o
3 Use M6 x 12mm max (or equivalent) thread-forming screws to 1‘}372?2%
2 screw into the holes in the heatsink, or tap the holes to a suitable - >
thread size.
3.10 Ambient temperature

The maximum ambient temperature under which the drive can operate
without derating is 40°C.

Derating can be applied to allow operation up to 50°C ambient
temperature.

Please see section 11.1.1 Power and current ratings on page 173 if
derating is required.
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3.11 RFlfilters
RFI filters are available for all sizes of Unidrive as follows:
Table 3-3 200V drives and appropriate filters
Drive Filter type Schaf;r:)er part CT part no.
UNI 1201 — 1205 Bookcase FS5111-10-29 4200 — 6105
UNI 1201 — 1205 Footprint or FS5101-10-07 | 4200 - 6104
Bookcase
UNI 2201 — 2202 Bookcase FS5112-16-07 4200 — 6109
UNI 2201 - 2202 Footprint or FS5106-16-07 | 4200 - 6108
Bookcase
UNI 2203 Bookcase FS5113-25-29 4200 - 6114
UNI 2203 Footprint or FS5106-25-07 | 4200 — 6113
Bookcase
UNI 3201 - 3202 Bookcase FS5113-50-34 4200 — 6116
UNI 3203 Bookcase FS5113-63-34 4200 — 6117
UNI 3204 Bookcase FS5113-100-35 4200 — 6106
Table 3-4 400V drives and appropriate filters
Drive Filter type Schaf;r:)er part CT part no.
UNI 1401 - 1405 Bookcase FS5111-10-29 4200-6105
UNI 1401 - 1405 Footprint or FS5101-10-07 4200-6104
Bookcase
UNI 2401 Bookcase FS5112-16-07 4200-6109
UNI 2401 Footprint or FS5106-16-07 4200-6108
Bookcase
UNI 2402 — 2403 Bookcase FS5113-25-29 4200-6114
UNI 2402 — 2403 Footprint or FS5106-25-07 4200-6113
Bookcase
UNI 3401 - 3403 Bookcase FS5113-50-34 4200-6116
UNI 3404 Bookcase FS5113-63-34 4200-6117
UNI 3405 Bookcase FS5113-100-35 4200-6106
UNI 4401 - 4402 Bookcase FS5113-150-40 4200-6107
UNI 4403 — 4404 Bookcase FS5113-180-40 4200-6111
UNI 4405 Bookcase FS5113-220-37 4200-6112
UNI5401 Bookcase FS113-300-99 4200-6115

The RFI filters can be surface-mounted only.

Mount the RFI filter following the guidelines in Figure 4-9 EMC
compliance on page 40.

Table 3-5 Maximum RFI filter cable size

CT part no. Schaffner part no. Max cable size
4200-6104 FS5101-10-07 4mm? 10 AWG
4200-6105 FS5111-10-29 4mm? 10 AWG
4200-6108 FS5106-16-07 4 mm? 10 AWG
4200-6109 FS5112-16-07 4mm? 10 AWG
4200-6113 FS5106-25-07 4 mm? 10 AWG
4200-6114 FS5113-25-29 4mm? 10 AWG
4200-6116 FS5113-50-34 10 mm? 6 AWG
4200-6117 FS5113-63-34 10 mm? 6 AWG
4200-6106 FS5113-100-35 50 mm? 1/0 AWG
4200-6107 FS5113-150-40 95 mm? 4/0 AWG
4200-6111 FS5113-180-40 95 mm? 4/0 AWG
4200-6112 FS5113-220-37 150 mm? 6/0 AWG
4200-6115 FS5113-300-99 M12 stud
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3.11.1

Figure 3-21 Unidrive size 1 bookcase mounted filter

Unidrive size 1 filters

A
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o >

‘[E

RFI Filter

Dimension

4200-6105
FS5111-10-29

Model

UNI1201 ~ UNI1205
UNI1401 ~ UNI1405

230mm (9.055in)

25mm (0.984in)

218mm (8.583in)

47.5mm (1.870in)

r
°
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Figure 3-22 Unidrive size 1 footprint or bookcase mounted filter

95mm (3.740in)

240mm (9.449in)

45mm (1.772in)

N| S| | | 9| o] B| »

4.5mm (0.177in)

Ground Terminal

M5

|

A

A
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RFI Filter

Dimension

4200-6104
FS5101-10-07

Model

UNI1201 ~ UNI1205
UNI1401 ~ UNI1405

A

380mm (14.961in)

35mm (1.378in)

60mm (2.362in)

364mm (14.331in)

16.5mm (0.650in)

68mm (2.677in)

390mm (15.354in)

OO Mol m

300mm £5mm
(11.811in +£0.197in)

3x 2.5mm? (AWG14)

85mm (3.346in)

M6 (4x)

N| X| S| C

5.5mm (0.217in)

Ground
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M5
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3.11.2 Unidrive size 2 filters

Figure 3-23 Unidrive size 2 (UNI2201 ~ UNI2202 and UNI2401) bookcase mounted filter

A

RFI Filter

Dimension

4200-6109
FS5112-16-07

Model

UNI2201 ~ UNI2202

UNI2401

A

380mm (14.961in)

35mm (1.378in)

60mm (2.362in)

364mm (14.331in)

16.5mm (0.650in)

FI|®OMO|w

68mm (2.677in)

-
Cc "z
oM

A

A4
A
A 4

Figure 3-24 Unidrive size 2 (UNI2203, and UNI2402 ~ UNI2403) bookcase mounted filter

390mm (15.354in)

300mm £5mm
(11.811in +£0.197in)

3x 2.5mm? (AWG14)

85mm (3.346in)

NlS| C| »

5.5mm (0.217in)
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RFI Filter

Dimension

4200-6114
FS5113-25-29

Model

UNI2402 ~ UNI2403

UNI2203

245mm (9.646in)

45mm (1.772in)

230mm (9.055in)

13mm (0.512in)

95mm (3.740in)

255mm (10.039in)

73mm (2.874in)

N| S| | | g O | >

4.5mm (0.177in)

Ground Terminal

M5
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Figure 3-25 Unidrive size 2 footprint or bookcase mounted filters
A RFI Filters
>
r Dimension 4200-6108 4200-6113
> & FS5106-16-07 FS5106-25-07
[: =
H BI UNI2201 ~ UNI2202 UNI2203
& U Model .
é"\ ° ® ° UNI2401 UNI2402 ~ UNI2403
ET 2z A 385mm (15.157in) 385mm (15.157in)
X B 35mm (1.378in) 35mm (1.378in)
& 4 fm C 120mm (4.724in) 120mm (4.724in)
9:" b D 364mm (14.331in) 364mm (14.331in)
% o E E 16.5mm (0.650in) 16.5mm (0.650in)
{ W S o o $ H 68mm (2.677in) 68mm (2.677in)
q) 3 300mm £5mm 300mm +5mm
(11.811in £0.197in) (11.811in +£0.197in)
L u 3x 4amm? (AWG12) | 3x 4mm? (AWG12)
‘ w 180mm (7.087in) 180mm (7.087in)
X M6 (4X) M6 (4x)
. A R z 5.5mm (0.217in) 5.5mm (0.217in)
. N Ground M5 M5
Terminal
@ ® ®
D

3.11.3

Unidrive size 3 and 4 filters

Ensure the LOAD terminals face the drive.

Figure 3-26 Unidrive size 3 (UNI3201~UNI3202, UNI3401~UNI3403) bookcase mounted filter
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Dimension

RFI Filter

4200-6116
FS5113-50-34

Model

UNI3201 ~ UNI3202 UNI3401 ~
UNI3403

275mm (10.827in)

50mm (1.969in)

259.5mm (10.217in)

290mm (11.417in)

100mm (3.937in)

337mm (13.268in)

90mm (3.543in)

Nl S| | |9 O o >

7mm (0.276in)

Ground Terminal

M5
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Figure 3-27 Unidrive size 3 (UNI3203 ~ UNI3204, UNI3404 ~ UNI3405) & size 4 bookcase mounted filter
& G »
! —
f A
o | T
1
|
of] | lo
|
fFeliy------- - - m e s el w
1
ol | o
|
<P i P
© X © v
|
1
© ! © 4
| | 0
1
I | I
-dHe | B H
I
- | ! - |
{ | I
! \ 4
I
) C ,
< L R
— ; —
|
& ! & —
L] ' |
|
|
e i e it —-—-- B
1
L] | ]
|
- | P
M | i3
- '
1
« A R
RFI Filters
Dimension 4200-6117 4200-6106 4200-6107 4200-6111 4200-6112
FS5113-63-34 FS5113-100-35 FS5113-150-40 FS5113-180-40 FS5113-220-37
UNI3203 UNI3204
Model UNI3404 UNI3405 UNI4401 ~ UN14402 UNI4403 ~ UNI4404 UNI14405
A 315mm (12.402in) 310mm (12.205in) 330mm (12.992in) 420mm (16.535in) 420mm (16.535in)
B 105mm (4.134in) 105mm (4.134in) 120mm (4.724in) 110mm (4.331in) 110mm (4.331in)
C 300mm (11.811in) 294mm (11.575in) 314mm (12.362in) 400mm (15.748in) 375mm (14.764in)
G 330mm (12.992in) 325mm (12.795in) 345mm (13.583in) 440mm (17.323in) 440mm (17.323in)
H 103mm (4.055in) 107mm (4.213in) 135mm (5.315in) 157mm (6.181in) 157mm (6.181in)
L 377mm (14.843in) 380mm (14.961in) 414mm (16.299in) 502mm (19.764in) 523mm (20.591in)
w 150mm (5.906in) 150mm (5.906in) 150mm (5.906in) 170mm (6.693in) 170mm (6.693in)
z 7mm (0.276in) 7mm (0.276in) 7mm (0.276in) 8.5mm (0.335in) 8.5mm (0.335in)

Ground Terminal

M6

M8

M10

M12

M12
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Unidrive Size 5 bookcase mounted filter
Ensure the LOAD terminals face the drive.
Figure 3-28 Unidrive size 5 bookcase mounted filter
L RFI Filters
<
Dimension 4200-6115
FS5113-300-99
A
UNI3203
Model UNI3404
A 470mm (18.504in)
H B 170mm (6.693in)
{E[ M C 450mm (17.717in)
G 490mm (19.291in)
=+ S v H 156mm (6.142in)
L 655mm (25.787in)
w 230mm (9.055n)
z 8.5mm (0.335in)
P _ Ground Terminal M12
< >
oz T
\‘k o ° A
¢ & A
[a]
—————— z g B| W
] 3 o [
& & v
‘ ° ‘ v
A
<
3.12  Footprint filters and braking resistors

Dynamic braking resistor mounting brackets are available as an option
for Unidrive size 1 and 2. These allow the SRF600 braking resistor to be
mounted within the footprint of the drive and thus take up less enclosure

space.

The brackets can be either mounted directly onto the enclosure
backplate or if one of the following Schaffner footprint RFI filters are
being used, between the filter and the drive.

RFI filters
Model CT part Schaffner part
number number
UNI 1201 ~ UNI 1205
4200-6104 FS5101-10-07
UNI 1401 ~ UNI 1405
UNI 2201 ~ UNI2202
4200-6108 FS5106-16-07
UNI 2401
UNI 2203
4200-6113 FS5106-25-07
UNI 2402 ~ UNI 2403

These brackets are supplied as a kit with all the appropriate fasteners.

Mounting plates
Model CT part Schaffner part
number number
Unidrive Size 1 6500-0356 295-634
Unidrive Size 2 6500-0357 295-635
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Figure 3-29 Mounting arrangement of Unidrive Size 1 & 2, with footprint filter and braking resistors.
I
—
- Mounting
! |_| |_| |_| |_| ! bracket
I T [ I Dynamic
— = = [ braking
] oD oo i} resistors

Footprint filter

©

Figure 3-30 SRF600 zinc plated steel housed power wirewound

resistor
2.5mm’ 81mm Resistor values available
(AWG14) (3.189in)

/— < > Ohmic Value Part Number
—— R Y (o | 15Q 12202153
e ° 20Q 1220-2203

57mm Gsmm 30Q2 1220-2303

(2.244in) (2.677in) 200 15202403

& 50Q 1220-2503

hA L 75Q 1220-2753

< > < » < 100Q 1220-3103
(13 1O.gr1n1?1) (4119021%% (o1 .:;TZTn) 1500 1220-3153

The two lower wires in the diagram, above, are connected internally to a
bi-metallic switch (normally closed) which operates at 160°C, and resets
at 140°C. The capability of the switch contacts is 6A @ 230 Vac. This
thermal switch must be used as part of a thermal protection circuit,
removing the power supply from the drive when activated. For full
details, see Figure 4-4 Typical protection circuit for a braking

resistor on page 36.

Characteristics SRF600
Power Rating, (with 0.5W/°C heat sink) 600 W
Temperature rise 390°C
Maximum power without heatsink 300 W
Resistance tolerance +5%
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3.13 Power terminals Figure 3-32 Locations of the power and ground terminals on the
. . Size 5 power module
3.13.1 Location of power and ground terminals

Figure 3-31 Locations of the power and ground terminals on
Unidrive Size 1 ~ 4
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tables.

Table 3-6 Drive control terminal data

To avoid a fire hazard and maintain validity of the UL
listing, adhere to the specified tightening torques for
the power and ground terminals.

Refer to the following
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3.13.2 Terminal sizes and torque settings 3.14 Routine maintenance

The drive should be installed in a cool, clean, well ventilated location.
Contact of moisture and dust with the drive should be prevented.

Regular checks of the following should be carried out to ensure drive /
installation reliability is maximised:

Environment

For all the RFI filters, except the size 5 (4200-6115), the power
connections are screw terminals and the ground connections are stud

terminals.

Model Connection type Torque setting . Ensure the enclosure temperature remains at or below
- - - Ambient temperature 40°C (50°C when derating applied)
All Plug-in terminal block 05Nm 441bin _ _
Dust Ensure the drive remains dust free — check that the
Table 3-7 Drive power terminal data drive fan is not gathering dust
Moist Ensure the drive enclosure shows no signs of
Model size AC terminals DC terminals Ground terminal oisture condensation
1 Plug-in terminal block M4 (?orx/slot—head screw) Enclosure
05Nm/4.41bin 3Nm/2.2Ibft : .
] Ensure filters are not blocked and that air is free to
2 Plug-in terminal block M4 (Torx/slot-head screw) Enclosure door filters flow
05Nm/4.41bin 3Nm/2.2Ibft Electrical
3 15 l’:Al:rLr(])/S:tlL:Jldlb t 15 l’:Al:rLr(])/S:tLL:JLdIb & Screw connections Ensure all screw terminals remain tight
! h Ensure all crimp terminals remains tight — check for
4 15 l’:Al:rLr(])/S:tlL:Jldlb t 15 l’:Al:rLr(])/S:tLL:JLdIb & Crimp terminals any discolouration which could indicate overheating
V10 stud Cables Check all cables for signs of damage
5 M10 bolt & nut 25 M10 hole 95 N 1921 Ib ft
Nm/2211bft [25Nm/22.11bft ’
Torque tolerance +10%
Table 3-8 Size 5 fan supply connection
Type Torque setting
M4 Pozidriv screw 05Nm 4.41bin
Table 3-9 RFI Filter terminal data
Power Ground
CcT Schaffner connections connections
part part Max cable )
number number size Torque Size Torque
4 mm? 0.8Nm 22Nm
4200-6104 | FS5101-10-07 10 AWG Z11bin M5 1951bin
4 mm? 0.8Nm 22Nm
4200-6105 FS5111-10-29 10 AWG Z11bin M5 1951bin
4 mm? 0.8Nm 22Nm
4200-6108 | FS5106-16-07 10 AWG Z11bin M5 1951bin
4 mm? 0.8Nm 22Nm
4200-6109 | FS5112-16-07 10 AWG Z11bin M5 1951bin
. oc 4 mm? 0.8Nm 22Nm
4200-6113 FS5106-25-07 10 AWG Z11bin M5 19.5 b in
. or. 4 mm? 0.8Nm 22Nm
4200-6114 FS5113-25-29 10 AWG Z11bin M5 19.5 b in
- c0. 10 mm? 45Nm 22Nm
4200-6116 FS5113-50-34 6 AWG 33 Ib ft M5 19.5 b in
- 62, 10 mm? 45Nm 40Nm
4200-6117 FS5113-63-34 6 AWG 33 Ib ft M6 20 Ib ft
50 mm?2 8.0Nm 9.0Nm
4200-6106 | FS5113-100-35 1/0 AWG 50 Ib ft M8 6.6 Ib ft
95 mm?2 20.0Nm 18.0Nm
4200-6107 | FS5113-150-40 410 ANG 147 b it M10 13.3 b ft
95 mm? 200N m 20.0N m
4200-6111 | FS5113-180-40 410 ANG 147 b it M12 147 Ib ft
150 mm?2 30.0Nm 20.0N m
4200-6112 | FS5113-220-37 6/0 AWG 221 Ib ft M12 147 Ib ft
300Nm JM12 | 20.0Nm
4200-6115 | FS5113-300-99 M12 stud 2211t |stud | 147 b ft
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4  Electrical Installation 4.1 Ratings
. . Table 4-1 Input current, fuse and cable size ratings
Electric shock risk
The voltages present in the following locations can cause Model Typciﬁ;’ir'eigtpm Fuse rating Cable size
severe electric shock and may be lethal:
* AC supply cables and connections UNI 1201 and 6A 1.5 mm?2 16 AWG
¢ Output cables and connections UNT1401 30A
- Many internal parts of the drive, and external option UNI' 1202 35A 10A sEmm? | 14 AWG
units UNI 1402 43A
i i UNI 1203 46 A
Isolation device s o 10A 2.5 mm? 14 AWG
The AC supply must be disconnected from the drive using i
an approved isolation device before any cover is removed UNI'1204 6.5A 10A sEmm? | 14 AWG
from the drive or before any servicing work is performed. UNI 1404 8.2A
. UNI 1205 8.6 A
STOP function NI 1205 T00A 16A 2.5 mm? 14 AWG
The STOP function does not remove dangerous voltages :
from the drive or any external option units. UNI 2201 108A 16A 2.5 mm2 14 AWG
UNI 2401 13.0A
UNI 2202 143 A 20A 2 10 AWG
Stored charge UNI 2402 17.0A 4 mm
The drive contains capacitors that remain charged to a UNI 2203 198A 5
potentially lethal voltage after the AC supply has been ONI 5403 S10A 35A 4 mm 10 AWG
disconnected. If the drive has been energlsed, the AC ONT 3201 T
supply must be isolated at least ten minutes before work 40A 6 mm?2 8 AWG
. UNI 3401 27 A
may continue. 5
. . . UNI 3402 32A 50A 6 AWG
Normally, the capacitors are discharged by an internal 10 mm
i i it it i UNI 3202 39A
re5|s_tor. Under certaln,_ unusual faL_lIt cor_ldmons, it is GOA 10 mm2 6 AWG
possible that the capacitors may fail to discharge, or be UNI 3403 40A
prevented from being discharged by a voltage applied to UNI 3203 53A 2
: | e 70A 16 mm 4 AWG
the output terminals. If the drive has failed in a manner that UNI 3404 52 A
causes the display to go blank immediately, it is possible UNI 3204 78 A )
the capacitors_will not be c_iischarg_ed. In_thi_s case, consult UNI 3405 66 A 80A 25mm 4AVG
Control Techniques or their authorised distributor. ONI 2201 ~6 A TO0A pr— > AWG
AC S_Upply by plug and SO_Cket_ L ) UNI 4402 91A 125A 35 mm?2 2 AWG
Special attention must be given if the drive is installed in
equipment which is connected to the AC supply by a plug UNI 4403 123A 160A 50 mm? 0 AWG
and socket. The AC supply terminals of the drive are UNI 4404 145 A 200A 70 mm2 2/0 AWG
connected to the internal capacitors through rectifier diodes ONI 2405 81 A J50A > 70 AWG
which are not intended to give safety isolation. If the plug 95 mm
terminals can be touched when the plug is disconnected UNI 5401 280 A 450A 120 mm? 4/0 AWG
from the socket, a means of automatically isolating the plug
from the drive must be used (eg. a latching relay). The recommended cable sizes above are only a guide. Refer to local

wiring regulations for the correct size of cables. In some cases a larger
cable is required to avoid excessive voltage drop.

NOTE

UL listing is dependant on the use of the correct type of UL-listed fuse,
and applies when symmetrical short-circuit current does not exceed 5kA
for sizes 1 to 3, 10KkA for size 4 and 18KkA for size 5.

Fuses

The AC supply to the drive must be fitted with suitable

protection against overload and short-circuits. The tables in
Chapter 11 Technical Data show recommended fuse

ratings. Failure to observe this requirement will cause risk

of fire.

A fuse or other protection must be included in all live connections to the
AC supply.

An MCB (miniature circuit breaker) or MCCB (moulded case circuit
breaker) with type C tripping characteristics and the same rating as the
fuse(s), may be used in place of the fuse(s), on condition that the fault
current clearing capacity is sufficient for the installation.

Fuse Types

¢ Europe: Type gG HRC industrial fuses to IEC 60269 (BS88)

¢ USA: RK1600Vac

Ground connections

The drive must be connected to the system ground of the AC supply.
The ground wiring must conform to local regulations and codes of
practice.
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4.1.1 Main AC supply contactor Table 4-3 Maximum motor cable lengths for all versions of 400V /

The recommended AC supply contactor type is:

Unidrive size 1 & 2: AC1
Unidrive sizes 3,4 & 5: AC1

4.1.2 Linereactors

Line reactors reduce the risk of damage to the drive resulting from

severe disturbances on the supply network caused by, for example:

. Power factor correction equipment connected close to the drive.

. Large DC drives having no or ineffective line reactors connected to
the supply.

. Direct-on-line started motor(s) that are connected to the supply and
when any of these motors are started, a dip is produced in excess
of 20% of the actual supply voltage.

Such disturbances may cause excessive peak currents flow in the input

power circuit of the drive. This may cause nuisance tripping, or in

extreme cases, failure of the drive.

When one of the following model sizes:

UNI1201 UNI1401 UNI1202 UNI1402
UNI1203 UNI1403 UNI1204 UNI1404

are used on an AC supply where one of the conditions described above

is in existence, OR the supply is 175kVA or larger, it is recommended

that a line reactor of 2% reactance is included between the AC supply
and the drive. Model sizes 1205 & 1405, and larger have an internal DC
bus choke so do not require AC line reactors except for cases of
extreme supply conditions.

For three-phase drives, three individual reactors, or a single three-phase

reactor should be used. Each drive must have its own reactor(s).

Line reactors should be sourced locally.

Current ratings

The current rating of the line reactors should be as follows:

Continuous current rating:
Not less than the continuous current rating of the drive

Repetitive peak current rating:
Not less than twice the continuous current of the drive.

4.1.3 Cabletypes and lengths

Since capacitance in the motor cable causes loading on the output of the
drive, ensure the cable length does not exceed the values given in Table
4-2 and Table 4-3.

Use 105°C (221°F) (UL 60/75°C temp rise) pvc-insulated cable with
copper conductors having a suitable voltage rating, for the following
power connections:

¢ AC supply to RFI filter (when used)

¢ AC supply (or RFI filter) to drive

«  Drive to motor

« Drive to braking resistor

Table 4-2 Maximum motor cable lengths for all versions of 200V
Unidrive (LV)

480V Unidrive

Nominal AC

supply 400V 480V

voltage

Maximum Permissible Motor Cable Length *
Model (PWM switching frequency at 3kHz **)
m ft m ft

UNI 1401 65 210 50 160
UNI 1402 100 330 75 250
UNI 1403 130 430 100 330
UNI 1404 200 660 150 490
UNI 1405 300 990 250 820
NI 2405~ 300 990 300 990
Nl a0z~ 200 660 124 410
3',:: 338513 - 200 660 124 410
UNT5401 300 990 300 990
UNI 5402 600 1,980 600 1,980
UNI 5403 900 2,970 900 2,970
UNI 5404 1,200 3,960 1,200 3,960
UNI 5405 1,500 4,950 1,500 4,950
UNI 5406 1,800 5,940 1,800 5,940
UNI 5407 2,100 6,930 2,100 6,930
UNI 5408 2,400 7,920 2,400 7,920

* Cable lengths in excess of the specified values may be used only
when special techniques are adopted; refer to the supplier of the
drive.

** The default switching frequency for all versions of Unidrive is 3kHz,
except Unidrive LFT, which is 9kHz.

The maximum cable length is reduced from that shown in the table
under the following conditions:

¢ PWM switching frequency exceeding 3kHz
in model sizes 3 and 4
The maximum cable length is reduced in proportion to the increase
in PWM switching frequency, e.g. at 9kHz, the maximum length is
115 of that shown.

¢ High-capacitance cables
Most cables have an insulating jacket between the cores and the
armour or shield; these cables have a low capacitance and are
recommended. Cables that do not have an insulating jacket tend to
have high capacitance; if a cable of this type is used, the maximum
cable length is half that quoted in the table. (Figure 4-1 shows how
to identify the two types.)

Figure 4-1 Cable construction influencing the capacitance

Nominal AC
supply 200V
voltage O O
Maximum Permissible Motor Cable Length * O O O O
Model (PWM switching frequency at 3kHz **) O ‘O’
m ft
UNI 1201 65 210 Normal capacitance High capacitance
Shield or armour Shield or armour close

UNI 1202 100 330 separated from the cores to the cores
UNI1203 130 430
UNI 1204 200 660
UNI 1205 300 990 The capacitance measured above is from one line to all others and is
UNI 2201 ~ 300 990 obtainable from the cable manufacturer. This means the capacitance
UNI 2203 from one core to all the other cores and the screen shorted together.
UNI 3201 ~
UNI 3204 200 660
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4.2 Power connections
Figure 4-2 Unidrive Size 1 ~5 power connections
L1 | 2|13 | &@| | U |V W|+ | & | —
Optional RFI I_4\!)3ra‘king*
filter esistor
_Optional
line reactor Therlmazli
overloa
protection
device**
Fuses
Motor
L1 L2 L3 — —
Mains Supply Motor
Supply Ground Ground
* A braking resistor can be connected as shown for Unidrive sizes 1~4
only. Unidrive size 5 requires a braking option module to be fitted.
** A thermal overload protection device should be connected as shown
in Figure 4-4 on page 36 and must interrupt the AC supply on tripping.
This applies to all sizes of Unidrive where a braking resistor is used.
nidrive User Guide
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4.3  Unidrive size 5 control / power module connections

Figure 4-3 Unidrive size 5 ribbon cable and sharing choke inter-connections

L3 Contactor / Isolator
e ® PA ST,
L2 !
‘r ® *® ST,
L1
Ground
@ @ D
[0 Q= [ [0 ==
4 N 4 N
Control
module ® (@ @ (@ ® (@ (@ (@
¢ @ @
— a
IN96 IN96
o [ = Phase-control board Phase-control board

PLa = [ =
10-way | | |

10-way |

(D (T (T 7T

DC-bus choke DC-bus choke

Power Power
module module

O | A N

IN95 IN95
Interface board Interface board

AC supply for fan
(when fitted) N s N s
o U Y% w U Y% w
e Sharing choke | Sharing choke |
Contactor / W
Isolator M
ol U
j’ i,
e
Ensure that the fan and power module can be isolated from
When using Unidrive size 5 with multiple power modules, a sharing the AC supplies. Isolation from the supplies must be
choke must be fitted on the output of each drive as shown. The interlocked, or a warning must be displayed indicating that
specification for the choke is given in Chapter 11 Technical Data on two separate supplies are present.

page 173 and it should be sourced locally.
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4.4 Braki ng The instantaneous power rating refers to the short-term maximum power

Braking occurs when the drive is decelerating the motor, or is preventing
the motor from gaining speed due to mechanical influences. During
braking, energy is returned to the drive by the motor.

When the motor is being braked by the drive, the maximum regenerated
power that the drive can absorb is equal to the power dissipation
(losses) of the drive.

When the regenerated power is likely to exceed these losses, a braking
resistor must be connected.

By default, the drive brakes the motor under PI control which extends the
deceleration time as necessary in order to keep the bc bus at a constant
voltage.

NOTE

When a braking resistor is used, parameter 0.15 should be set to FASt
ramp mode.

Housing the resistor, and routing the connecting cable

High temperatures

Braking resistors can reach high temperatures. Locate

braking resistors so that damage cannot result. Use cable
having insulation capable of withstanding high

It is essential that an overload protection device is

temperatures.
& incorporated in the braking resistor circuit; this is described

Overload protection

in Figure 4-4 Typical protection circuit for a braking
resistor .

When a braking resistor is to be mounted outside the enclosure, ensure
that it is mounted in a ventilated metal housing that will perform the
following functions:

« Preventinadvertent contact with the resistor

« Allow adequate ventilation for the resistor

When compliance with EMC emission standards is required, external
connection requires the cable to be armoured or shielded, since it is not
fully contained in a metal enclosure.

Internal connection does not require the cable to be armoured or
shielded.

Minimum resistances and power ratings
Table 4-4 Minimum resistance values and peak power rating for

the braking resistor at 40°C (104°F)

Minimum Instantaneous power
Model ; )
resistance rating
UNI 1201 ~ UNI 1205 20Q
15kwW
UNI 1401 ~ UNI 1405 40Q
UNI 2201 20Q
15kwW
UNI 2401 40Q
UNI 2202, UNI 2203 15Q
20kw
UNI 2402, UNI 2403 30Q2
UNI 3201 ~ UNI 3205 5Q
60kwW
UNI 3401 ~ UNI 3405 10Q
UNI 4401 ~ UNI 4405 5Q 120kW

The minimum resistance allows the braking resistor to dissipate up to
approximately 150% of the power rating of the drive for up to 60
seconds.

For high-inertia loads or under continuous braking, the continuous power
dissipated in the braking resistor may be as high as the power rating of
the drive. The total energy dissipated in the braking resistor is dependent
on the amount of energy to be extracted from the load.

dissipated during the on intervals of the pulse width modulated braking
control cycle. The braking resistor must be able to withstand this
dissipation for short intervals (milliseconds). Higher resistance values
require proportionately lower instantaneous power ratings.

In most applications, braking occurs only occasionally. This allows the
continuous power rating of the braking resistor to be much lower than
the power rating of the drive. It is essential, though, that the
instantaneous power rating and energy rating of the braking resistor are
sufficient for the most extreme braking duty that is likely to be
encountered.

Optimisation of the braking resistor requires a careful consideration of
the braking duty.

Select a value of resistance for the braking resistor that is not less than
the specified minimum resistance. Larger resistance values may give a
cost saving, as well as a safety benefit in the event of a fault in the
braking system, however peak braking power is reduced. If the
resistance is too high this could cause the drive to trip during braking.

Thermal protection circuit for the braking resistor

The thermal protection circuit must disconnect the AC supply from the
drive if the resistor becomes overloaded. The thermal protection device
can be either an external thermal overload device or an integrated
temperature switch which is available from most braking resistor
suppliers. A suitable thermal overload device is the LR2D from
Telemecanique. Figure 4-4 shows a typical circuit arrangement.

Figure 4-4 Typical protection circuit for a braking resistor

L1 . o |
L ! — Optional oL
~+ — RFI filter QL2
1
e S =  JE
1
—
Main contactor
power supply 1
1
Drive
Stop
— -’\)
Start / i Thermal
Reset i | protection
L | device
i 1 ® +
E FECUIEE ... Y
I ey IS i
Braking resistor

4.4.1 Star / delta motor operation
The voltage rating for star and delta connections of the motor should
always be checked before attempting to run the motor.

The default setting of the motor rated voltage parameter is the same as
the drive rated voltage

i.e. 400V drive 400V rated voltage
200V drive 200V rated voltage
A typical 3 phase motor would be connected in star for 400V operation
or delta for 200V operation however variations on this are common
i.e. star 690V delta 400V
Incorrect connection of the windings will lead to severe under or over

fluxing of the motor, leading to a very poor output torque or motor
saturation respectively.
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If the cable between the drive and the motor is to be
interrupted by a contactor or circuit breaker, ensure that the
drive is disabled before the contactor or circuit breaker is

opened or closed. Severe arcing may occur if this circuit is
interrupted with the motor running at high current and low
speed.

A contactor is sometimes required to be fitted between the drive and
motor for safety isolation purposes.

The recommended motor contactor is the AC3 type.

Switching of an output contactor should only occur when the output of
the drive is disabled.

Opening or closing of the contactor with the drive enabled will lead to :
1. OILAC trips (which cannot be reset for 10 seconds)

2. High levels of RFI noise emission

3. Increased contactor wear and tear,
For more information please contact the supplier of the drive.

443 Ground leakage
Unidrive sizes 1,2 and 5
There is no direct connection with ground apart from the
surge protection on the input of the drive. Ground leakage
is therefore negligible.
Unidrive sizes 3 and 4 (400V product)
Ground leakage current is typically 9mA* (27mA with a
Unidrive LFT with date code KO8 onwards).
*9mA at 380V ~ 415V 50Hz AC supply; up to 14mA at 480V
60Hz AC supply. Measured by the method described in
IEC950 Annex D.
Unidrive size 3 (200V product)
Ground leakage current is typically 5mA at 220V 50Hz.

A fixed ground connection must be made before AC power
is applied. In some applications, safety regulations require

a duplicate ground connection.

There are three common types of ELCB / RCD:

1. AC - detects AC fault currents

2. A - detects AC and pulsating DC fault currents (provided the DC
current reaches zero at least once every half cycle)

3. B - detects AC, pulsating DC and smooth DC fault currents

¢« Type AC should never be used with Inverters.

« Type A can only be used with single phase Inverters

¢« Type B must be used with three phase Inverters

If an RFI filter is used, a delay of at least 50ms should be incorporated to
ensure spurious trips are not seen. The leakage current is likely to
exceed the trip level if all of the phases are not energised
simultaneously.

For more information please contact the supplier of the drive.

444 IT supplies

Special considerations are required when the neutral point of the
distribution winding of the supply transformer is not directly grounded.
Before using the drive on such a supply, please contact the supplier of
the drive.

445 DC Bus paralleling
The connecting of the DC bus between several drives is typically used
to:

1. Return energy from a drive which is being overhauled by the load to
a second motoring drive.

2. Allow the use of one braking resistor to dissipate regenerative
energy from several drives.

There are limitations as to the combination of drives which can be used

in this configuration.

Please contact the supplier of the drive for more information.
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4.4.2  Output contactor 4.5 EMC (Electromagnetic compatibility)

Compliance with EN61800-3 (standard for Power Drive Systems)

Meeting the requirements of this standard depends on the environment
that the drive is intended to operate in, as follows:

Operation in the first environment

Observe the guidelines given in section 4.5.2 EMC - Compliance on
page 40. An RFI filter will always be required. Some model sizes may
require additional filtering techniques to be applied.

Operation in the second environment

An RFI filter is required for all Unidrives with a rated current of less
than 100A. Where a filter is required follow the guidelines in section
4.5.2 EMC - Compliance on page 40. Where an RFlI filter is not required
follow the guidelines given in section 4.5.1 EMC - General
requirements .

This is a product of the restricted distribution class
according to IEC61800-3

In a domestic environment this product may cause radio
interference in which case the user may be required to take
adequate measures.

WARNING

The second environment typically includes an industrial
low-voltage power supply network which does not supply
buildings used for domestic purposes. Operating the drive
in this environment without an RFI filter may cause
interference to nearby electronic equipment whose
sensitivity has not been appreciated. The user must take
remedial measures if this situation arises. If the
consequences of unexpected disturbances are severe, it is
recommended that the emission limits of EN50081-2 be
adhered to.

> >

CAUTION

Refer to Chapter 11 Technical Data on page 173 for further information
on compliance with EMC standards and definitions of environments.

Detailed instructions and EMC information are given in the Unidrive
EMC Data Sheet which is available from the supplier of the drive.

NOTE

The installer of the drive is responsible for ensuring compliance with the
EMC regulations that apply where the drive is to be used.

The drive will comply with the standards for emission, such as EN50081-
2, only when the instructions given in this chapter are followed closely.
In order to ensure the installation meets the various emission / immunity
standards described in:

The EMC data sheet
¢ The Declaration of Conformity at the front of this manual
¢ Chapter 11 Technical Data on page 173
The correct RFI filter must be used and all of the guidelines in section
4.5.1 EMC - General requirements and section 4.5.2 EMC -
Compliance must be followed.

When a RFl filter is used, a permanent fixed ground
connection must be provided which does not pass through
a connector or flexible power cord.

451 EMC - General requirements

The following guidelines should be followed for all installations to
minimise the risk of disturbing any other equipment in the vicinity of the
drive.

The earthing / grounding and clearance sections should be followed for
all installations as good practice.
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Earth / Ground connections
The diagram below indicates the grounding method which should be
used in all standard installations using an grounded secondary AC

supply.

The ground loop impedance must conform to the

requirements of local safety regulations.

The drive must be grounded by a connection capable of
carrying the prospective fault current until the protective

device (fuse, etc.) disconnects the AC supply.

The ground connections must be inspected and tested at
appropriate intervals.

Figure 4-5 General EMC enclosure layout showing earth / ground connections

WP ITITIYS

e

emissions.

If ground connections are
made using a separate
cable, they should run
parallel to the appropriate
power cable to minimise

If the control circuit OV

is to be grounded, this
should be done at the
system controller to avoid
injecting noise currents
into the OV circuit |

Controller
0V Ground

Building safety
ground

/l

connection

|

I

Drive

7
i /.
%

should be connected to a
single power ground bus
or low impedance ground

This should be used as a

The incoming supply ground

terminal inside the cubicle.

common “clean” ground for all
components inside the cubicle

bar

/L

Metal backplate
safety bonded to
power ground busbar

I

Use four core cable to

connect the motor to the drive.

The ground conductor in the

motor cable must be connected
directly to the earth terminal of

the drive and motor.

It must not be connected directly

to the power ground busbar
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Clearances ¢ Preventradiated emissions from the drives 0V line being passed to

The diagram below indicates the clearances which should be observed
around the drive and related ‘noisy’ power cables by all sensitive control

signals / equipment.
Figure 4-6 Drive clearances

Optional
----- RFI filter

7

.

Do not place sensitive
(unscreened) signal circuits
in a zone extending

300mm (12") all around the
Drive, motor cable, input
cable from RFI filter and
unscreened braking resistor
cable (if used)

Drive

Optional
braking resistor

and overload
Note:
This does not apply to a

motor thermistor cable.
The motor thermistor cable
must be screened.

the feedback device.
Prevent radiated emissions from the feedback device / motor being
passed onto the signal cable.

« Provide an alternative low impedance path for noise currents to flow.

Table 4-6 Recommended Ground Connections

Ground Connection
No. Feedback device
At the drive At thefgedback
device
1 Isolated from Motor Optional Optional
Encoder circuit Isolated from .
2 Encoder Body Optional Yes
3 No Isolation from Motor Yes Yes

Feedback device cable screening

Screening considerations are important for PWM drive installations due
to the high voltages and currents present in the output circuit with a very
wide frequency spectrum, typically from 0 to 20 MHz.

Table 4-5 Feedback Device Properties

Input Type Nature Wiring Requirement

Medium bandwidth e.g.

Resolver Inputs 10kHz, sensitive

Screening recommended

Encoder Inputs

Wide bandwidth e.g.
500kHz. Good immunity but
limited common mode
range

Correct screening
arrangement essential.
Matched cable and correct
termination recommended

* At the drive terminals the screen must be connected to OV.

« At the feedback device the screen must be connected to OV.

¢ ltis strongly recommended that the screened cable should be run in
a continuous length to the terminal, to avoid the injection of noise at
intermediate pigtails and to maximise the screening benefit.

« The screen connections to the drive and f/b device should be kept as
short as possible to avoid possible stray noise pickup.

Ground Connection
Grounding of the feedback cable screen prevents fast transients being
passed along the feedback cable and should additionally be fitted to:

Recommended Cable
The recommended cable for feedback signals is a twisted pair, screened
with an overall screen type as shown below:

Figure 4-7 Feedback cable, twisted pair

Cable overall screen

Twisted
pair Cable
cable

Twisted pair screen

Using this type of cable allows for the connection of the outer shield to
ground and the inner shields to OV at both drive and encoder end when
required. For example some local recommendations may insist that the
cable screen has an ground at both ends, in this case the inner-
screened cables would be connected to OV of the drive and encoder.

NOTE

Ensure that feedback cables are kept as far away as possible from
power cables and avoid parallel routing.

When placing ground connections at either the drive or f/b device end
suitable ground clamps should be used as shown in Figure 4-8. The
outer sheath of the cable should be stripped back enough to allow for the
ground clamp to be fitted (the screen connection should not be broken).
The ground clamps should be located as close as possible to the drive /
feedback device with the ground connections being made to a common
back plane.

NOTE

In order to guarantee maximum noise immunity for any application
double screened cable as shown above should be used.

In some cases single screening of each pair of differential signals cables
is sufficient. The screens should be connected in the same way as
detailed above except where the overall screen would be connected to
ground, all of the individual screens should be connected to ground.

If the OV is is required to be left floating a cable with individual screens
and an overall screen as shown must be used.

Figure 4-8 Feedback cable connections

Cable G dd Cable
round clamp,
screen \ screen
O || O .
B DOOCK OOOKH
Connection Connection
at motor B0o00g at Drive
BIO0OCK O0OH
| S | S
0 | o X
Screen Cabl Screen
i ) able ) i
cortm%c\}lon Twisted Twisted cortm%c\t/lon
0 pair pair 0
screen screen
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452 EMC-Compliance

The following diagram details specific points which must be observed as well as the sections on grounding and clearances in order to ensure
compliance with the standards detailed in the EMC data sheet.

Figure 4-9 EMC compliance

2

enclosure. When the braking
resistor wiring is unshielded,
ensure a minimum spacing of
300mm (12in) from signal wiring
and the AC supply wiring to the
RFI filter.

10

SIZE 5 ONLY

Ensure that all power cables are
at least 300mm (12in) from the

control module.

9

SIZE 4/5 ONLY

Back-plate bonded to the
enclosure wall using a short,
low inductance connection.
Two flat-braid cables of nominal

are suitable, or a single braided-
cable of equivalent dimensions.

8

Connect the shield of the motor
cable to the ground terminal of
the motor frame using a link
that is as short as possible and
not exceeding 50mm (2in) long.
A full 360° termination of the
shield to the terminal housing
of the motor is beneficial.

Optional external

braking resistor

Ground L3 L2 L1

AC

3 SIZE 4/5 ONLY
The AC supply cable must be

2 supply

shielded (screened) or steel-wire
armoured.

Bond the shield to the enclosure
wall using standard cable-gland
fixings.

same enclosure as the Drive, or the
wiring does not run external to the

ribbon cables that connect to the

size 12mm x 2.3mm (0.5in x 0.1in)

Ensure the AC supply and ground cables
are at least the following distances from the

<

NN

X

Drive/power module

A\

[ N
<

power module as well as from the motor cable ° 'T'TH ®
SIZE 1,2, 3,4 100mm (4in) ‘
SIZE 5 150mm (6in 4
. o ®
Unshielded wiring to the optional
braking resistor(s) may be used, ; RF filter
provided the wiring does not run
external to the enclosure. &
Ensure a minimum working spacing D/ ’
of 300mm(12in) from signal wiring @ y
and the AC supply wiring to the AL
RFI filter. J ® : i} - ®
1 o fx e oy
Unshielded wiring to the optional R "f /E;
braking resistor(s) may be used, Control module , . - =<
provided the resistor is either in the -Sizesonly  pl—i——i——i—]

L1 < 150mm (6in)

(L1 +L2) <450mm (18in) !

Back-plate

IR A

Enclosure

4
SIZE 3,4, 5

RFI filter mounted 150mm (6in)
above the Drive/power module.
The RFI filter casing is directly
grounded to the back-plate by
the fixing screws.

SIZE 1/2

RFI filter mounted at the side
of the Drive. Ensure a
separation of 5~10mm
(0.2in~0.4in) from the Drive.
Minimise the length of cables
between the RFI filter and
power module.

5

Avoid placing sensitive
signal circuits in a zone
300mm (12in) all around
the power module.

6

Ensure chassis directly
grounded to the back-plate
using fixing screws.

Screw threads tapped into the
back-plate must be used to
ensure that a direct electrical
connection is made.

An unpainted back-plate is
required.

7

A shielded (screened) or
steel-wire armoured cable
must be used to connect

the power module to the
motor. The shield must be
bonded to the back-plate
using an uninsulated

metal cable clamp.

Position the clamp as close
as possible to the Drive/
power module.

SIZE 1/2

The clamp must be positioned
no further than 100mm (4in)
from the Drive.

SIZE 3/4

The clamp must be positioned
no further than 150mm (6in)
from the Drive.

For the SIZE 5, it may be
necessary to use a flat metal
plate of a minimum width of
100mm (4in) as well as a
clamp in order to make the
connection. The clamp must
be fitted so that:

L1 < 150mm (6in)

(L1 + L2) <450mm (18in)
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453 Variations in the EMC Wiring Figure 4-11 Connecting the motor cable to an isolator switch

Control wiring
Control wiring which is connected to the drive and leaves the enclosure
must have one of the following additional treatments:

« Pass the control cable(s) through a ferrite ring (part number 3225-
1004). More than one cable can pass through a ferrite ring. Ensure
the length of cable between the ferrite ring and the drive is not
greater than 125mm (5 in).

¢ Use one or more cables having a separate overall shield. Bond this
shield(s) to the back-plate using an uninsulated metal clamp.
Position the clamp not further than 200mm (4 in) from the drive. Do
not make any other connections to either end of the overall shield.

Interruptions to the motor cable

The motor cable should ideally be a single piece of shielded or armoured
cable having no interruptions. In some situations it may be necessary to
interrupt the cable, as in the following examples:

Connecting the motor cable to a terminal block in the drive enclosure
Fitting a motor isolator switch for safety when work is done on the
motor

In these cases the following guidelines should be followed.

Terminal block in the enclosure

The motor cable shields should be bonded to the back-plate using
uninsulated metal cable-clamps which should be positioned as close as
possible to the terminal block. Keep the length of power conductors to a
minimum and ensure that all sensitive equipment and circuits are at
least 0.3m (12 in) away from the terminal block.

Figure 4-10 Connecting the motor cable to aterminal block in the
enclosure

<>} From the Drive

Back-plate

Enclosure

To the motor

Using a motor isolator-switch

The motor cable shields should be connected by a very short conductor
having a low inductance. The use of a flat metal coupling-bar is
recommended; conventional wire is not suitable.

The shields should be bonded directly to the coupling-bar using
uninsulated metal cable-clamps. Keep the length of the exposed power
conductors to a minimum and ensure that all sensitive equipment and
circuits are at least 0.3m (12 in) away.

The coupling-bar may be grounded to a known low-impedance ground
nearby, for example a large metallic structure which is connected closely
to the drive ground.

Isolator

From the
Drive

Coupling bar

(If re;nred)

Interruptions to the encoder cable

The screened cable should ideally not be interrupted throughout its run.
If intermediate terminal arrangements are included with ‘pigtails’ for the
screen connections, every pigtail will contribute additional injection of
electrical noise into the signal circuit. They should therefore be kept as
short as possible. If interruptions are unavoidable, either a suitable
connector with surrounding screen shell should be used, or a low-
inductance bar or plate should be used for the screen connection, similar
to that shown in Figure 4-11.
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4.6 Control connections
46.1 General

Table 4-7 The Unidrive control connections consist of :

Figure 4-12 Unidrive default terminal functions

Function Qty Programmability Terminals
Differential analog input 1 | Destination, mode, scaling, 5,6
;'Sstle ended analog 2 | Destination, mode, scaling, 7,8
Analog output 2 | Source, mode, scaling, 9,10
Digital input 3 | Destination, mode, 27,28,29
Digital input / outputs 3 | Destination / source, mode 24,25,26
Relay 1 | Source 1,2
N
10V supply 1 4
24V supply 1 22
0V analog 2 3,11
oV digital 2 21,2331

e 112{3]4]5]
¢ @ @

Signal connector

Status relay
Drive normal

NE

00 <ad

Destination parameter - indicates the parameter which is being
controlled by the terminal

Source parameter - indicates the parameter being output by the
terminal

Mode parameter

analog - indicates the mode of operation of the terminal, i.e. voltage 0-
10V, current 4-20mA etc.

digital - indicates the mode of operation of the terminal, i.e. positive /
negative logic, open collector.

All analog terminal functions can be programmed in menu 7. See section
10.7 Menu 7: Analog I/O on page 130 for more information on control
terminal set-up.

All digital terminal functions can be programmed in menu 8. See section
10.8 Menu 8: Digital 1/0 on page 133 for more information on control
terminal set-up.

Ensure the logic sense is correct for the control circuit to be
used. Incorrect logic sense could cause the motor to be
started unexpectedly.

CAUTION

The control circuits are isolated from the power circuits in
the drive by basic insulation only. The installer must ensure
that the external control circuits are insulated from human
contact by at least one layer of insulation rated for use at

WARNING
the AC supply voltage.

If the control circuits are to be connected to other circuits
classified as Safety Extra Low Voltage (SELV) (e.g. to a
personal computer), an additional isolating barrier must be
included in order to maintain the SELV classification.

=l

WARNING

Analog frequency/speed
reference 1
(remote)

Connections for --=p
single-ended input ] [ ] i]b
signal — ?]»
3
0V common

Connections for :>
differential input signal é

%)|%] % %) % @)

0V common
Analog +10V
frequency/speed A A Sl 4 |«
reference 2 H ( \|
(local) Sl7»
1
SPEED o
WS Sl o |«
TORQUE Q
L Sle

Motor thermistor

LA g

0V common

OL> AT SPEED ®
CL> AT ZERO SPEED 0V common

RESET 4

JOG SELECT }

NES

RUN FORWARD

_—~
_~
27|»
RUN REVERSE ®
_~

NEZ
LOCAL / REMOTE 4~ REMOTE

LOCAL ® >

—
OL> External trip ’
CL> Drive enable

0V common
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4.6.2 Specification

These descriptions apply to the default functions of the terminals. Some
macros can change terminal-functions.

7 Analog input 2

Default function

Local frequency/speed reference

1 n n
Status relay contact . Bipolar single-ended analog voltage or
2 Y Type of input unipolar current
Default function Drive healthy Mode controlled by... Parameter 0.25 {7.11}
. 240Vac Operating in Voltage mode
Contact voltage rating Installation category 1 Voltage range 10V
Contact maximum current rating SA resistive Absolute maximum voltage range +24V relative to 0V
Contact minimum current rating 10mA Input resistance 100kQ
Contact condition Normally open Operating i current mode
Isolation 1.5kV 0~ 20mA
Update period 8ms 20mA ~0
Current ranges 4~ 20mA
20 ~ 4mA
0V common (analog) Voltage range +12V
= o ] Absolute maximum current 50mA
Function ommon connection for externa ' _ _
analog devices. Equivalent input resistance <2002 at 20mA

Common to all modes

4 +10V reference voltage

Resolution

10-bit plus sign

Function

Supply for external analog signal
devices

Voltage tolerance

+1%

Sampling period default setting

PWM switching frequency dependent
OL> 1.4ms for 3, 6, & 12kHz

1.9ms for 4.5 & 9kHz
CL> 345ys for 3, 6 & 12kHz

460us for 4.5 & 9kHz

Maximum output current

10mA

Protection

Current limit and thermal trip

Analog input 1

Analog input 3

Default function

Motor thermistor input (PTC)

5 Non-inverting input

Type of input

Bipolar single-ended analog voltage,
unipolar current or thermistor input

6 Inverting input

Mode controlled by...

Parameter 7.15

Operating in Voltage mode

Common to all modes

Default function Remote frequency/speed reference Voltage range +10V

Bipolar differential analog voltage or Absolute maximum voltage range +24V relative to OV

i unipolar current Input resistance 100kQ

Type of input (For single-ended use, connect P

terminal 6 to terminal 3) Operating in current mode
Mode controlled by... Parameter 0.24 {7.06} (2)0~ zp(\)m'g‘

mA ~

Operating in Voltage mode Current ranges 4~ 20mA
Voltage range +10V 20 ~ 4mA
Absolute maximum +24V relative to OV Voltage range +12Vv
voltage range +24V differential Absolute maximum current 50mA
Input resistance 100kQ Equivalent input resistance <200Q at 20mA
Operaiing in current mode Operating in thermistor mode

(2)0~m2£T'(°)‘ Internal pull-up voltage <5V
Current ranges 4 ~ 20mA Trip threshold resistance 3kQ +15%

20 ~ 4mA Reset resistance 1.9 kQ +15%
Voltage range v Short-circuit detection resistance 51Q +12%
Absolute maximum current 50mA

Common to all modes

Equivalent input resistance <200Q2 at 20mA

Resolution

10-bit plus sign

Resolution

12-bit plus sign

Sampling period default setting

PWM switching frequency dependent
OL> 1.4ms for 3, 6, & 12kHz

1.9ms for 4.5 & 9kHz
CL> 345ys for 3, 6 & 12kHz

460us for 4.5 & 9kHz

Sampling period default setting

PWM switching frequency dependent
5.5ms for 3, 6, & 12kHz
7.4ms for 4.5 & 9kHz
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9 Analog output 1

OL> FREQUENCY output signal
CL> SPEED output signal

10 Analog output 2

TORQUE output signal

Type of output

Bipolar single-ended analog voltage or
unipolar current output

pZal Digital input / output F1

OL> AT-SPEED output
CL> AT ZERO SPEED output

P Digital input / output F2

RESET input

PICE Digital input / output F3

JOG SELECT input

Negative or positive logic digital inputs,

Load resistance

1k minimum

Protection

Short-circuit proof

Mode controlled by... 7.19 & 7.22 . >

Type of output or negative-logic push-pull or open
Operating in Voltage mode collector digital outputs
Output voltage range +10V Input / output mode controlled by... Parameters 8.12, 8.15 & 8.18
Maximum output current 10mA peak Operating as an input

Logic mode controlled by...

Parameter 8.27

Absolute maximum voltage range

-3V ~ +30V

Operating in current mode

Current ranges 2 - ggmﬁ
Maximum output voltage +12V

Maximum load resistance 60082
Equivalent input resistance <200Q2 at 20mA

Common to all modes

Resolution

10-bit plus sign

Update period

PWM switching frequency dependent
5.5ms for 3, 6, & 12kHz
7.4ms for 4.5 & 9kHz

Input current when OV applied

>3.2mA

Negative-logic levels

Inactive state (input open-circuit):
>+15V
Active state: <+5V

Positive-logic levels

Inactive state (input open-circuit): >+5V
Active state: <+15V

Operating as an output

Open collector outputs selected by...

Parameter 8.28

Maximum output current

200maA (total including terminal 22)

Overload output current

240mA (total including terminal 22)

Common to both modes

0V common (analog)

Voltage range

oV ~ +24V

Sample / Update period

PWM switching frequency dependent
5.5ms for 3, 6, & 12kHz
7.4ms for 4.5 & 9kHz

Function

Common connection for external
analog devices.

0V common (digital)

+24V digital supply

Function

Supply for external digital signal
devices

Voltage tolerance

+10%

Nominal output current

200mA (total including any digital
outputs)

Overload output current

240mA (total including any digital
outputs)

Protection

Current foldback above 240mA

0V common (digital)

Function

Common connection for external digital
devices.

27 Digital input F4

RUN FORWARD input

28 Digital input F5

RUN REVERSE input

29 Digital input F6

LOCAL / REMOTE SELECT
input

Type

Negative or positive logic digital inputs

Logic mode controlled by...

Parameter 8.27

Voltage range oV ~ +24V
Absolute maximum

voltage range -8V - +30V
Input current when OV applied >3.2mA

Negative-logic levels

Inactive state (input open-circuit):
>+15V
Active state: <+5V

Positive-logic levels

Inactive state (input open-circuit): <+5V
Active state: >+15V

Sample period

PWM switching frequency dependent
5.5ms for 3, 6, & 12kHz
7.4ms for 4.5 & 9kHz
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Descriptions of the Encoder connections
. . OL> EXTERNAL TRIP INPUT Quadrature channel A
30 Drive enable input F7 .
P CL> DRIVE ENABLE input =
Quadrature channel A
Type Negative or positive logic digital inputs
Logic mode controlled by... Parameter 8.27 Quadrature channel B
Voltage range 0V ~ +24V Quadrature channel B
Absolute maximum
voltage range -8V~ +30V Marker pulse channel Z
Input current when 0V applied >3.2mA

Negative-logic levels

Inactive state (input open-circuit):
>+15V
Active state: <+5V

Positive-logic levels

Inactive state (input open-circuit): <+5V
Active state: >+15V

Sample period

Enable function
PWM switching frequency dependent
5.5ms for 3, 6, & 12kHz
7.4ms for 4.5 & 9kHz
Disable or trip function
ims

0V common (digital)

Common connection for external digital

Marker pulse channel z

Phase channel U

Phase channel U

Phase channel V

Phase channel V

Phase channel W

Phase channel W

Line termination components

Type RS422 differential receivers
Maximum data rate 250kHz
120Q2

Parameter 3.24 is used to disable the

Function devices. termination resistors if required.
4.6.3 Encoder connections KCIN Encoder supply
Figure 4-13 Encoder connections (default configurations) Supply voltage +5.15V or 15V
Voltage tolerance +2%
Nominal output current 300mA

@n

¢ @ @

The output voltage at terminal 13 is 5V when parameter 3.23 is set at 0
(default). When 3.23 is set at 1, the output voltage will become 15V. This
could damage encoders that require a 5V supply.

Termination resistors should be disabled if the encoder output is 15V.

[y

5

o =

15 "

Encoder connector
Female 15-way D-type

a—

Encoder
A TXO000000CE
Av >2]
Incremental
e 20000000
connections for B M i 4]
all encoders 7 M @
ED0000900 WG
+5V 4 f13]
[\VA | 14
2 TOO00000OALE
Commutation U » [
signal v M E
servo-encoders v P @
o T0000000 3
W M 2]

15 Motor thermistor input

0V common

This terminal is connected internally to terminal 8 of the Signal connector
Connect only one of these terminals to a motor thermistor. Analog input
3 must be in thermistor mode, Pr 7.15 =th.Sc (9) or th (10).

For encoder cable screening, see section Feedback device cable
screening on page 39.
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4.6.4 Frequency and direction connections

Figure 4-14 Frequency and direction connections and alternative
motor-thermistor connections

@ 11203]4]5)
T

¢ @& e

5 1

10 6

(o= 15 1
Encoder connector

Female 15-way D-type

reeney T XOOOOO00C
reference "E
e, EO0000000C
reference 'PE
Master
e XO00000OKE
reference <
reference <«
Slave

For encoder cable screening, see section Feedback device cable
screening on page 39.

Description of the Frequency and Direction connections

Frequency input FIN

Frequency input FiN

Direction input DIN

Direction input DI

Frequency output Fout

Frequency output Fout

Direction output DouTt

Direction output Dourt

This terminal has no function when this mode is selected

This terminal has no function when this mode is selected

Type RS422 differential receivers
Maximum data rate 250kHz
120Q2

Parameter 3.24 is used to disable the
termination resistors if required.

Line termination components

13 Encoder supply

Supply voltage +5.15V or 15V
Voltage tolerance +2%
Nominal output current 300mA

The output voltage at terminal 13 is 5V when Pr 3.23 is set at O (default).
When Pr 3.23 is set at 1, the output voltage will become 15V. This could
damage encoders that require a 5V supply.

Termination resistors should be disabled by Pr 3.24 = 1 if the encoder
output is 15V.

14 0V common

15 Motor thermistor input I

This terminal is connected internally to terminal 8 of the Signal connector
Connect only one of these terminals to a motor thermistor. Analog input
3 must be in thermistor mode, Pr 7.15 =th.Sc (9) or th (10).
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5 Getting Started
5.1 Understanding the display
The display consist of two horizontal rows of 7 segment displays.
The lower display shows the drive status or the current menu and
parameter number being viewed.
The upper display shows the parameter value or the specific trip type.
Figure 5-1 Keypad
Pr 5.05 value
Menu 5. Parameter 5
Upper display EEEEEE

Lower display

Programming keys

Control keys

5666

D
g

Trip type (UU = undervolts)
Drive status = tripped

5.2 Keypad operation
5.2.1 Control buttons

The keypad consists of :
1. Four arrow buttons

2. One mode button
3. Three control buttons
The arrow buttons are used to navigate the parameter structure and
change parameter values.

The mode button is used to change between the display modes —
parameter view, parameter edit, status.

The three control buttons are used to control the drive if keypad mode is

selected:

@ start (green)

@ stop (red)

@ forward / reverse (blue)

NOTE

The red ‘stop’ button is also used to reset the drive.
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Advanced Technical
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Optimisation
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Diagnostics Information

Status Mode
(display not flashing) n

Mode, press @@ key

Parameter Mode

S D E—
rd4
|
To enter Parameter 8 seconds
timeout

(display not flashing) i <

Use @ @ € ©@ " keys
to select parameter for editing

=]

nrr
[Nim/N)

|
To enter Edit Mode,
press @ key

v

Edit Mode

Status mode examples:

Healthy Status Trip Status

When returning

to Parameter
Mode use the
@ DO
keys to select
another parameter
to change, if
required

Alarm Status

(upper line of display flashing)
Change parameter values
using € €@ @ @ keys.

u
nmr | AN
o

|
To exit Edit Mode,
press @ key

|

* @B @ can only be used to move between menus if standard
security has been opened. For further information, refer to section
5.10 Parameter security on page 51.

Do not change parameter values without careful

consideration; incorrect values may cause damage or a
safety hazard.

WARNING
NOTE

When changing the values of parameters, make a note of the new
values in case they need to be entered again.

For new parameter-values to apply after the AC supply to the drive is
interrupted, new values must be saved. Refer to section 5.8 Saving
parameters on page 50.

5.3 Menu structure

The drive parameter structure consists of menus of parameters.

The drive initially powers up so that only menu O can be viewed. The up
and down arrow buttons are used to navigate between parameters and
once standard security has been cleared, the left and right buttons are
used to navigate between menus.

[rr
(NN

* € @ can only be used to move between menus if standard
security has been opened. For further information, refer to section
5.10 Parameter security on page 51.

The menus and parameters roll over in both directions.

i.e. if the last parameter is displayed, a further press will cause the
display to rollover and show the first parameter.

When changing between menus the drive remembers which parameter
was last viewed in a particular menu and thus displays that parameter.
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Figure 5-3 Menu Structure Figure 5-4 Menu 0 Cloning
Menu 2
221 : 5
r :
Menu 0
20.01 0.01 1.01 : « Menu 1
20.02 0.02 1.02 004 : 5
20.03 0.03 1.03 005 : 0 «
20.04 0.04 1.04 0.06 : 150 \ :
20. .05 : :
05 0.05 1.0 o : W L1140 0
A A A - :
Moves
between Menu 4
parameters
: 407 | 150
v v v 5.6 Advanced menus
20.46 0.46 1.46 . X
20.47 0.47 1.47 The advanced menus consist of groups or parameters appropriate to a
20.48 0.48 1.48 i . . .
g 20.49 0.49 149 // specific function or feature of the drive as follows :
~L__ | 2050 0.50 150 | -
Menu Description
number P
o Moves between Menus ° - -
0 Commonly used basic set up parameters for quick / easy
programming
1 Speed references and limits
Menu 20 is only present when a large option module is present. 2 Ramps (accel / decel )
. 3 Speed feedback / frequency slaving
5.4  Advanced keypad functions oot somiral
The following shortcuts can be used to speed up navigation of the drive 5 Machine control
parameters and editing of parameters. 6 Sequencing logic
7 Analog /0
Key Press Parameter View Mode Parameter Edit Mode 8 Digital I/O
9 Programmable logic
LA J -
+ jumps to xx.00 Sets value to 0 10 Status flags / trip log
<D 1 Menu 0 customisation / drive specific ratings
12 Programmable thresholds
<D+ O jumps to 00.yy Jumps to LSB 13 Digital lock / orientation
14 Programmable PID function
15 Regen
55 Menu O 16 Small option module set up
Menu 0 is used to bring together various commonly used parameters for d Larg? OPt'on module set up
basic easy set up of the drive. 18 App'fcatfon menu 1
Appropriate parameters are cloned from the advanced menus into menu 19 Application menu 2
0 and thus exist in both locations. 20 Large option module set up
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5.6.1 Display messages 5.7 Changing the operating mode

Status indications

The following tables indicate the various possible mnemonics which can
be displayed by the drive and their meaning.

Trip types are not listed here but can be found in Chapter
12 Diagnostics if required.

Changing the operating mode returns all parameters to their default
value, including the motor parameters.

Procedure

Use the following procedure only if a different operating mode is
required:

. Conditions
display

I

Control PCB ambient temperature near maximum limit

The ambient temperature around the control PCB has reached 90°C
(194°F) and the drive will trip OA if the temperature continues to rise
(see the OA trip).

br.rS Braking resistor overload

The braking-resistor [l x t] accumulator in the drive has reached 75%
of the value at which the drive will be tripped.

hot Heatsink temperature near maximum limit

The drive heatsink has reached 90°C (194°F) and the drive will trip
Ohz2 if the temperature continues to rise (see the Oh2 trip).

ovLd Motor overload

The motor [I x t] accumulator in the drive has reached 75% of the value
at which the drive will be tripped.

Lower conditions Drive output 1. Enter ei_ther. of the following values in parameter 0.00, as
display stage appropriate:
- - 1253 (Europe, 50Hz AC supply frequency)
Regeneration mode active 1254 (USA, 60Hz AC supply frequency)
Regen mpde> The Regen drive is enabled and Enabled 2. Change the setting of parameter 0.48 as follows:
synchronised to the supply.
ACUU AC Supply loss 0.48 setting Operating mode
The drive has detected that the Ac supply has been Enabled
lost and is attempting to maintain the bc bus voltage 0
. Open-loop
by decelerating the motor.
DC applied to the motor
— - — - Enabled
The drive is applying DC injection braking.
EC Decel_erating Enabled 1 Closed-loop Vector
The drive is decelerating the motor.
Inhibit
The drive is inhibited and cannot be run. ;
Disabled N
Drive enable signal not applied to terminal 30 or Pr 2 Closed-loop Servo
6.15is setto 0.
Positioning
— —— > . Enabled o
The drive is positioning/orientating the motor shaft. 3 For operation in this mode, contact the
supplier of the drive
Ready )
— Disabled
The drive is ready to be run.
RuNNin The figures in the second column apply when serial communications are
9
— h Enabled used.
The drive is running.
Scanning 3. Press (&) or momentarily close the RESET contact.
OL> The drive is searching for the motor frequency The new setting takes effect and all the parameters revert to the
when synchronising to a spinning motor. Enabled appropriate default values for the new mode.
Regen> The drive is enabled and is synchronising to
the line. 5.8  Saving parameters
StoP Stop or holding zero speed
The drive is holdingpthe motorgat zero Zpeed Procedure
) Enabled i
Regen> The drive is enabled but the AC voltage is too Enter 1000 in Pr xx.00 o
low, or DC Bus voltage still rising or falling. Press the red reset button or toggle the reset digital input
n - — (ensure Pr xx.00 returns to 0)
Trip condition
i i i i Disabled . .
The drive has_ tripped and is no longer contro_lllng the 5.9 Defaulti ng the drive
motor. The trip code appears on the upper display.
Procedure
Alarm indications Enter 1233 (EUR 50 Hz settings) or 1244 (USA 60 Hz settings) in
Lower Pr xx.00

Press the red reset button or toggle the reset digital input (ensure
Pr xx.00 returns to 0)
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5.10 Parameter secu rity Disabling standard security

There are two independant levels of security that can be enabled /
disabled in the Unidrive. This gives four possible combinations of
security settings as shown in the table below:

Standz?lrd User security | Menu 0 status Adyanced menus status
security (i.e menus 1 to 20)
Open Open RW RW
Open Closed RO RO
Closed Open RW Not visible
Closed Closed RO Not visible

RW = Read / write access

RO = Read only access
The default settings of the drive are standard security closed and user
security open, i.e. read / write access to Menu 0 with the advanced
menus (i.e. menus 1 to 20) not visible.

5.10.1 Standard security
Standard security prevents read and write access to the advanced menu
parameters.

Standard security closed - Menu 0 only visible

Pr 0.00
Pr0.01
Pr0.02
Pr0.03

Pr0.49
Pr 0.50 v

Standard security open - All parameters visible

Pr 0.00 Pr1.00 | ... Pr 19.00 | Pr 20.00
Pr0.01 Pr1.01 | ... Pr 19.01 Pr 20.01
Pr0.02 Pr1.02 | ... Pr 19.02 | Pr 20.02
Pr0.03 Pr1.03 | ... Pr 19.03 | Pr 20.03
Pr0.49 Pr1.49 | ... Pr 19.49 Pr 20.49
Pr 0.50 Pr1.50 | ... Pr 19.50 Pr 20.50

Opening standard security
Set parameter xx.00 to 149 and press the qp button.

Closing security

Set parameter xx.00 to 2000 and press the @ button or cycle the
power to the drive.

NOTE

This action also closes user security if it has been enabled.

Set parameter 0.34 to O and press the @ button.

NOTE

This action also disables user security if it has been enabled.

Enabling standard security
Set parameter 0.34 to 149 and press the @ button.
5.10.2 User security

User security prevents write access to all parameters except xx.00.

User security open - All parameters: Read / Write access

/ // /|

Pr 0.00 Pr1.00 | ... Pr 19.00 | Pr 20.00
Pr0.01 Pr1.01 | ... Pr 19.01 Pr 20.01
Pr0.02 Pr1.02 | ... Pr 19.02 | Pr 20.02
Pr0.03 Pr1.03 | ... Pr 19.03 | Pr 20.03
Pr0.49 Pr1.49 | ... Pr 19.49 Pr 20.49
Pr 0.50 Pr1.50 | ... Pr 19.50 Pr 20.50

User security closed - All parameters: Read Only access,
except Pr xx.00

Pro.00 | Pr1.00 | ... Pr19.00 | Pr 20.00
Pr0.01 Pr1.01 | ... Pr19.01 Pr 20.01
Pro.02 /|, Pr1.02 | ..., | Pr19.02 | Pr20.02
Pro.o3’ | Pr1.03 [ ... // Pr19.03 | Pr20.03

oo flo
Pro49 | Pr149 | /.. Pr19.49 | Pr20.49
Pro.50 | Pri50 [ ... Pr19.50 | Pr20.50 || ¥

Setting user security
Enter a value between 1 and 256 (except 149) in parameter 0.34. Once

the @ button has been pressed the value reverts to 149 to hide the
security code which has been set.

Save parameters by setting parameter xx.00 to 1000 and press the @
button.

Opening user security
Enter the security code into parameter xx.00.

Closing user security
Set parameter xx.00 to 2000 and press the mode button or cycle the
power to the drive.

This action also closes standard security if it has been enabled.

Disabling user security
Set parameter 0.34 to 0 and press the @ button to disable both user
and standard security

Set parameter 0.34 to 149 and press the q» button to disable user ,
but set standard, security.
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6 MenuO
6.1 Single line descriptions
Range({}) Default(=)
Parameter Type
oL | cL oL | vr | sv
0.00 Operating mode, Macro selection, 0~9.999 0 rw luni| R
Configuration, Saving
0.01 OL> Minimum frequency {1.07} 0 ~[0.02]Hz 0 RW | Uni
’ CL> Minimum speed {1.07} 0~ [0.02]rpm 0 RW | Uni
. EUR> 50 .
OL> Maximum frequency {1.06} 0 ~ 1,000.0Hz USA> 60 RW | Uni
o
CL> Maximum speed {1.06} 0~ 30,000rpm U’SA> 3000 RW | Uni
1,800
. _ VT> 0~3,200 s/1000rpm X ’
0.03 |Acceleration rate {2.11} 0~ 3,200.0 s/100Hz SV> 0~32.000 s/1000rpm 5 2 0.2 RW | Uni
VT>0 ~ 32.000 s/
0.04 |Deceleration rate 12.21} | 0~3,200.0 s/100Hz 1000rpm 10* 2 0.2 RW | Uni
: : e SV>0 ~ 32,000 s/ ‘
1000rpm
EUR>0 EUR>0 .
0.05 |Reference selector {1.14} 0~5 USA> 4 USA> 0 RW | Uni
0.06 |Current limit {4.07} 0 ~lmax % 0~ lmax % 150 150 175 RW | Uni
ur_S (0)
0.07 OL> Voltage mode selector {5.14} UJ?I((ZJ)') Ur_I (1)* RW | Uni P
Fd (3)
CL> Speed control P gain {3.10} 0 ~ 32,000 % 200 RW | Uni
0.08 OL> Voltage boost {5.15} 0.0 ~25.0 % 3.0 RW | Uni
’ CL> Speed control | gain {3.11} 0 ~ 32,000 100 RW | Uni
0.09 OL> Dynamic VI/f select {5.13} Oorl 0 RW | Bit
’ CL> Speed control D gain {3.12} 0 ~ 32,000 0 RW | Uni
0.10 OL> Estimated motor speed {5.04} +6,000 rpm RO | Bi
’ CL>Motor speed {3.02} +30,000 rpm RO | Bi
0.11 |Pre-ramp reference {1.03} +1,000.0 Hz +30,000 rpm RO | Bi
0.12 |Post-ramp reference {2.01} +1,000.0 Hz +30,000 rpm RO | Bi
0.13 |Motor active-current {4.02} Hmax A RO | Bi
0.14 |Jog reference {1.05} 0 ~400.0 Hz | 0 ~ 4,000.0 rpm 15 | 50 RW | Uni
Stnd.Hd (0)
0.15 |Ramp mode selector {2.04} FASt (1) Stnd.Ct (2) RW | Txt
Stnd.Ct (2)
R COASt (0)
0.16 |Stop mode selector {6.01} rP-dcl (2) n(;PrF('l()Z) P (1) rP (1) no.rP (2) JRW | Txt
del (3) P-POS (3)
td.dcl (4)
0.17 |Torque mode select {4.11} 0~1 0~4 0 0 RW | Uni
0.18 |S-Ramp enable {2.06} Oorl RW | Bit
0.19 |S-Ramp da/ dt limit {2.07} | 0~ 3,000.0 s%100 Hz | 0 ~ 30,000 s%/1000 rpm 31 15 0.03 RW [ Uni
0.20 |Skip frequency/speed 1 {1.29} 0.0 ~ 1,000.0 Hz 0~ 30,000 rpm 0 0 RW | Uni
0.21 |Skip band 1 {1.30} 0.0~5.0 Hz 0~ 50 rpm 0.5 5 RW | Uni
0.22 |Skip frequency/speed 2 {1.31} 0.0 ~ 1,000.0 Hz 0 ~ 30,000 rpm 0 0 RW | Uni
0.23 |Skip band 2 {1.32} 0.0~5.0 Hz 0~ 50 rpm 0.5 5 RW | Uni
VOLt (0)
0-20(1)
20-0(2)
4-20.tr (3)
0.24 |Analog input 1 mode selector {7.06} 20 - 4.tr (4) VOLt (0) RW | Txt P
4-20.Lo (5)
20-4.Lo (6)
4-20.Pr (7)
20 - 4.Pr (8)
0.25 |Analog input 2 mode selector {7.11} (as Pr0.24) VOLt (0) RW | Txt P
0.26 |Analog input 2 destination {7.14} 0.00 ~ 20.50 Menu parameter 1.37 RW |Uni| R | P
0.27 EUR> Positive logic select {8.27} Oorl 0 RW |Bit| R | P
’ USA> Sequencing mode selector (6.04) 0~4 4 RO |Uni P
0.28 EUR> Current control P gain {4.13} 0 ~ 30,000 0 ~ 30,000 20 | 150 | 30 RW | Uni
’ USA> Frequency/speed demand (1.01) +1,000Hz +30,000 rpm RO | Bi
EUR> Current control | gain {4.14} 0 ~ 30,000 0 ~ 30,000 40 | 2,000 | 1,200 RW | Uni
0.29 inal- inati
USA> Terminal-29 destination (8.23} 0.00 ~ 20.50 Menu parameter 141 RW |uni| R | P
parameter
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Range({}) Default(=)
Parameter Type
oL | cL oL | vi | sv
0.30 | Forward / reverse key enable {6.13} Oorl 0 RW | Bit
0.31 |Macro number {11.37} 0~8 RO |Uni
ANSI 2 (0)
. ANSI 4 (1)
0.32 |Serial comms mode {11.24} OUPUL (2) ANSI 4 (1) RW|Txt| R | P
INPUt (3)
0.33 |Drive rated current (FLC) {11.32} 2.10~1920 A RO | Uni P
0.34 |User security code {11.30} 0~ 255 149 RW |Uni| S | P
0.35 |Keypad reference {1.17} +[0.02] Hz | +[0.02] rpm RO|Bi | S|P
4,800 (0)
. 9,600 (1)
0.36 |Serial comms. baud rate {11.25} 19,200 (2) 4,800 (0)* RW | Txt P
baud
0.37 |Serial comms. address {11.23} 0.0 ~ 9.9 Group.Unit 11 RW | Uni P
0.38 |Initial parameter displayed {11.22} 0.00 ~ 0.50 Menu parameter 0.10* RW | Uni P
0.39 |Synchronise to a spinning motor {6.09} Oorl Oorl 0 1 RW | Bit
{5.12} .
0.40 |Autotune (3.25) Oorl Oorl 0 RW | Bit P
3 kHz (0)
4.5kHz (1)
0.41 |PWM switching frequency {5.18} 6 kHz (2) 3(0) RW | Txt P
9 kHz (3)
12 kHz (4)
0.42 |Motor - no. of poles {5.11} 2~ 32 poles 2~32poles 4 4 6 RW | Txt P
0.43 |Motor - rated power factor {5.10} 0.000 ~ 1.000 vT> Ogegl 1.000 0.92 0.92 1 RW |Uni| S | P
0.44 |Motor - rated voltage {5.09} 0~480V VT>0 ~ 480V 400 460 0 RW | Uni
SV>0V
EUR> 1450 )
0.45 |Motor - rated speed {5.08} 0 ~ 6,000 rpm 0 ~ 30,000 rpm 0 USA> 1770 RW | Uni
0.46 |Motor - rated current {5.07} 0~FLCA FLC RW | Uni
VT>0~1,000.0 Hz EUR> 50 EUR> 50
0.47 |Motor - rated frequency {5.06} 0~ 1,000.0 Hz SV> 0 USA> 60 USA> 60 0 RW | Uni
OPENLP (0)
. ) CL.VECT (1) OPENLP CL.VECT SErvo
0.48 |Drive operating mode selector {11.31} SEIVO (2) ©) ) ) RW|Txt| R | P
rEGEN (3)
0.49 |Security status 0~ 1,000 1 RO |Uni P
0.50 |Software version number {11.29} 1.00 ~ 99.99 RO | Uni P
Key:
RO Read Only parameter Un}i Uhipolar va}riable parameter R Reset required for new value to take effect
Bi Bipolar variable parameter S New parameter-value saved at power-down
RW |Read / Write parameter T>.(t Tgxt variable parameter P Protected; forbidden as desFlnatlon parameter
Bit Bit parameter FLC |Full-load current (max. continuous)
Types of current range
FLC  Full load current of the drive (maximum continuous output *The following parameters have different default settings in the VTC
current up to 40°C ambient temperature). Displayed in Pr11.32 ~ variant:
{0.33}. Pr Pr0.07 (5.14) = Fd ( no other setting available )
Imax A Maximum overload output current of the drive up to 40°C Pr0.03 (2.11) = 60s
ambient temperature, derived as follows: Pr 0.04 (2.21) = 60s
Size 1to 4> FLC x 220% Pr2.12 ~2.18 = 60s

Size 5> FLC x 170%
Imax % The range is the maximum permissible percentage of lyax
where this maximum is derived from the equations for the maximum USA > Pr 0.36 (11.25) = 9,600
value of Pr 0.06 in section 6.2 Menu 0 full descriptions on page 57. USA > Pr 0.38 (11.22) = 0.12

Where a parameter is represented by a text value, the value in brackets
in the range column is the setting used for serial communications.

Pr2.22 ~2.28 = 60s

Operation mode abbreviations:

OL>  Open loop
CL>  Closed loop (which incorporates closed loop vector and

servo mode)
VT>  Closed loop vector mode
SV>  Servo
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Figure 6-1 Menu 0 Logic diagram

LOCAL/ JOG RUN RUN OL> EXTERNAL TRIP
REMOTE SELECT FORWARD REVERSE RESET CL> DRIVE ENABLE
hd hd hd hd hd hd
- E 3 >
] @ @] o 2] 2]
. Reference selection i Reference ) Zfz_rr:rw:g
: ! selector ! ]l(\/laxmum/ d
Frequency/speed ref. 1 ' ' requencyispee
(remote) i i i clamp
i ! i Minimum H
H frequency/ !
| ! q Yl
» St - ! ! 1 speed clampi
o 1 ! H 1
6 Nipa ! ! ! : Skip
1 H frequencies/
i ! speeds Ramps
' : fo fo
—L
47 Sl > = > ——
Frequency/speed ref. 2
(local) t.
: i
Coo 7 1
i
B Cret A Acceleration !
reset references '
idri 0.20 rate
(see the Unidrive H i
Advanced User Guide) Skip frequency/ H ! |
| =Sr I B o B =y
i
Deceleration !
=
1
Skip freq./speed !
| B P I S ICECH
@ Ramp mode
¢ & e Keypad
reference selector
Skip frequency/
speed 2
Precision reference
. 0.23
(not used with Menu 0) -
Skip freq./speed
band 2
Jog
reference
Key
hd
b g nput Read-write (RW'
N x : - ead-write (RW)
terminals 0.XX parameter
rs
b8 Output Read-only (RO)
X
< @ terminals parameter
The parameters are all shown in their default settings
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OL> FREQUENCY OL> AT SPEED
THERMISTOR CL> SPEED TORQUE CL>AT ZERO SPEED
hd - - -
8 10 1
Post-ramp
reference
Motor control
Current
limit
S-ramp
Stop mode
0.16
S-ramp - selector
enable Synchronize
-—— - m to a spinning
H motor
1
> —th_ ¥
Y *
Motor parameters
fol

S-ramp
da/dt limit

.42 ~ 0.47

No. of poles
Power factor

Y
1
1
1
1
1
1
1

i
1
1
1
1
1
1
1
1

Rated voltage
Rated speed
Rated current
Rated frequency

CL> Speed-loop PID gains

Speed-loop
proportional
gain

EEmmEsEEE s s E -,

Speed-loop / | -
integral gain 1

OL> Motor-voltage control

Voltage mode
selector

Boost voltage

Dynamic V/f
select

Speed-loop
m derivative
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motor
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\\ /

\/’
A4

Power stage

PWM switching
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— 0
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L

Motor speed
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active-current

connector
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6.2 Menu 0 full descriptions Set 0.02 at the required maximum output frequency for both directions of

6.2.1 Menu 0 configuration
Operating mode, Macro selection, Configuration,
Saving
RW Uni | | R |
R | 0~9,999 | E>| 0

Value |Function

1000 |[Save new parameter-values
Restore parameters to their default values for 50Hz AC supply

1233
frequency (Europe)

1244 Restore parameters to their default values for 60Hz AC supply
frequency (USA)
Enable the operating mode of the drive to be changed and restore

1253 |parameters to their default values for 50Hz Ac supply frequency
(Europe)

1254 Enable the operating mode of the drive to be changed and restore
parameters to their default values for 60Hz Ac supply frequency (USA)

2001 |Macro 1 Easy mode

2002 |Macro 2 Motorized potentiometer

2003 |Macro 3 Preset speeds

2004 | Macro 4 Torque control

2005 |Macro 5 PID control

2006 |Macro 6 Axis-limit control

2007 |Macro 7 Brake control

2008 |Macro 8 Digital lock / shaft orientation

Press @ after setting parameter 0.00 at the required value.

6.2.2 Speed limits
OL> Minimum frequency
CL> Minimum speed
RW Uni | |
oL [{& 0 ~ [0.02]Hz = 0
cL |4 0~ [0.02]rpm = 0

(When the drive is jogging, [0.01] has no effect.)
Open-loop
Set 0.01 at the required minimum output frequency of the drive for both

directions of rotation. The drive runs at the minimum frequency when
the frequency reference is zero.

[0.01] is a nominal value; slip compensation may cause the actual
frequency to be higher.

Closed-loop

Set 0.01 at the required minimum motor speed for both directions of
rotation. The motor runs at the minimum speed when the speed
reference is zero.

OL> Maximum frequency

rotation. The frequency reference cannot cause the drive to run at a
frequency higher than [0.02].

[0.02] is a nominal value; slip compensation may cause the actual
frequency to be higher.

Closed-loop

Set 0.02 at the required maximum motor speed for both directions of
rotation. The speed reference cannot cause the drive to run the motor

at a speed higher than [0.02].

For closed loop vector operation at motor frequencies
greater than 400Hz (24,000rpm for 2-pole motors) may
result in instability. For further advice, contact the

supplier of the drive.

6.2.3 Ramps, Speed reference selection, Current
limit
Acceleration rate
RW Oni | |
oL (% 0.0 ~ 3,200.0s/100Hz = 5%
VT> 0 ~ 3,200.0 5
oL @ s/1,000rpm o
SV> 0~ 32.000 0.2
s/1,000rpm

*This parameter has a default setting of 60s in the VTC variant.
Set 0.03 at the required rate of acceleration.

Note that larger values produce lower acceleration. The rate applies in
both directions of rotation.

Deceleration rate
RW Uni | |

oL @ 0.0 ~ 3,200.0s/100Hz = 10*
VT> 0 ~ 3,200.0 5
s/1,000rpm
cL|{ P =
SV> 0~ 32.000 0.2
s/1,000rpm

*This parameter has a default setting of 60s in the VTC variant.
Set 0.04 at the required rate of deceleration.

Note that larger values produce lower deceleration. The rate applies in
both directions of rotation.

Reference selector
RW Uni | | |

0 (EURO)
oL |4 0~5 = 4(USA)
0 (EURO)
cL|{ 0~5 = 0 (USA)

The default setting of 0.05 depends on the default configuration of the
drive and the operating mode, as follows:

0.02 {1.06} CL> Maximum speed EUR All operating modes 0 Terminal mode
RW Uni | | | USA Closed-loop modes 0 Terminal mode
oL|$ 0 ~ 1,000Hz = SgO(I(ELSJgAg) USA Open-loop mode 4 Keypad mode
_ 1,500 (EURO) The default settings apply also when a macro is enabled.
oL @ VT> 0~ 30,000rpm o 1,800 (USA)
SV> 0~ 30,000rpm 3,000

(The drive has additional over-speed protection.)

Open-loop
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Use 0.05 to select the required frequency/speed reference, as follows: 6.2.4 \Voltage boost (open-loop),
_ _ Speed-loop PID gains (closed-loo
Setting | Control mode | Function P P 9 ( p)
0 Terminal Analog frequency/speed reference selected
by LOCAL/REMOTE contact [VEOraERY:Sa Ol > \/oltage mode selector
1 Terminal Analog frequency/speed reference 1 selected (AUSERI IR CL > Speed controller proportional gain
2 Terminal Analog frequency/speed reference 2 selected RW Uni | | | oL>P
3 Terminal Preset freqqency/speed references selected oL |{ 0~3 = 1%
(not used with Menu 0)
4 Keypad Frequency/speed controlled by the keypad CL @ 0 ~ 32,000 % = 200
5 Terminal Precision reference selected *This parameter has a default setting of 3 (Fd) in the VTC variant.
(not used with Menu 0)
Open-loop
— Setting Function
(O lSRT:Neygaml Current Limit
- Vector modes
RW Uni | | _ i i __
Motor stator resistance is measured each time the drive is
oL [{& 0~ lmax % = 150 ur_s 0 | started.
VT> 0~ Imax % o 150 Motor stator resistance is measured at power-up if the
CL @ SV>0 ~ Imax % 175 Ur_| 1 | EXTERNAL TRIP contact is closed and no other trip
condition exists.
_ FLC Motor stator resistance is not measured (use this mode only
OL>  Imax % = [0.46] x 150 Ur 2 | after having used Ur_S or Ur_| to measure the stator
resistance).
CL> Imax % = FLC X 175* Fixed boost mode
(0.46] Fd 3 Fixed voltage boost that can be manually adjusted by
FLC  Full load current of the drive (maximum continuous output parameter 0.08 Boost voltage.

current up to 40°C ambient temperature). Displayed in Pr 11.32 {0.33}.

* This formula applies to Unidrive size 1~4 only. The closed loop I, 4%
for Unidrive size 5, is the same as for open loop.

0.06 limits the maximum output current of the drive (and hence
maximum motor torque) to protect the drive and motor from overload.

Set 0.06 at the required maximum torque as a percentage of the rated
torque of the motor, as follows:

Tr
[0.06] = % 100 (%)
TrATED
Where:
TR Required maximum torque

TraTED Motor rated torque

Alternatively, set 0.06 at the required maximum active (torque-
producing) current as a percentage of the rated active current of the
motor, as follows:

IR

[0.06] = ; x 100 (%)

RATED
Where:
IR Required maximum active current
IraTED Motor rated active current

Use 0.07 (5.14) to select fixed voltage boost, or Vector control of voltage
boost. Fixed boost requires a value to be set in 0.08 Boost voltage by
the user. See Figure 6-2. Fixed boost should be used when 0.39
Synchronize to a spinning motor is set at 1.
Figure 6-2 Effect of fixed voltage boost on the voltage-to-
frequency characteristic

Motor voltage
[0.44]
[0.44]
2
6.25% A
[0.08] Frequency [0.47] [0.47]
Voltage boost 5

Vector control causes the voltage boost to be automatically regulated
according to the load on the motor.

Vector control requires the value of stator winding resistance to be
stored in a parameter in the drive. The three Vector modes allow the
resistance to be measured under different circumstances.

Closed-loop

0.07 (3.10) operates in the feed-forward path of the speed-control loop in
the drive. See Chapter 8 Optimisation .

[PROSRENISY I O > Voltage boost

[PNSRKNERIN C| > Speed controller integral gain
RW Uni | |
oL [{& 0~ 25.0 % x [0.44] = 3.0
cL({ 0 ~ 32,000 = 100
Open-loop

When 0.07 Voltage mode selector is set at Fd, set 0.08 (5.15) at the
required value for the motor to run reliably at low speeds.

See Figure 6-2.
Excessive values of 0.08 can cause the motor to be overheated.
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Closed-loop
0.08 (3.11) operates in the feed-forward path of the speed-control loop in PreTamp reference
the drive. See Chapter 8 Optimisation . P
RO Bi | |
. oL |4 +1,000Hz =
Dynamic V/f select
. cL|{ +30,000rpm =
RW Bit | |
oL | ¢ | Oori |E>| 0
Open-loop MPost-ramp reference
Set 0.09 (5.13) at 0 when the V/f characteristic applied to the motor is to RO Bi | |
be fixed. Itis then based on the rated voltage and frequency of the oL (% +1,000Hz =
motor. cL (% +30,000rpm =

Set 0.09 at 1 when reduced power dissipation is required in the motor
when it is lightly loaded. The V/f characteristic is then variable resulting
in the motor voltage being proportionally reduced for lower motor
currents. Figure 6-3 shows the change in V/f slope when the motor
current is reduced.

Figure 6-3 Fixed and variable V/f characteristics

When the frequency/speed is constant, [0.12] = [0.11]. During
acceleration and deceleration, the two values may differ.

OL> [0.12] differs from [0.11] also under either of the following
conditions:

¢ When the drive is in current limit
¢ During braking in a standard ramp mode (0.15 Ramp mode selector

set at Stnd.Hd or Std.Ct).
Motor Motor active-current
voltage RO Bi | | |
0.09=1
AC supply £ | +lnax A | .:>|
voltage ard o ) " "
IMOTOR When the motor is being driven below its rated speed, the torque is
> proportional to [0.13].
0.09=0 —_—
6.2.6 Jog reference, Ramp mode selector, Stop and
torque mode selectors
m.log reference
Frequency RW Uni | |
oL [{& 0 ~ 400.0Hz = 15
cL |4 0 ~ 4,000.0rpm = 50
- Enter the required value of jog frequency/speed.
Speed control D gain o ; o
RW = | | The frequency/speed limits affect the drive when jogging as follows:
CcL | R | 0 ~ 32,000 | |::>| 0 Frequency-limit parameter Limit applies
0.01 Minimum frequency/speed No
Closed-loop 0.02 Maximum frequency/speed Yes
0.09 (3.12) operates in the feedback path of the speed-control loop in
the drive. See Chapter 8 Optimisation .
Ramp mode selector
6.2.5 Monitoring RW > | | |
[WRRENZYN Ol > Estimated motor speed g | (See below) |E>| StndCt (2)
(UNAREcHZ3 i CL > Motor speed Select the required ramp mode as follows:
RO Bi | | Stnd.Hd (0) [Standard ramp with ramp hold
oL [{& +60,00rpm =
FASt (1) [|Fastramp
cL({ +30,000rpm = . .
Stnd.Ct @ Standard ramp with proportional control
Open-loop ' (refer to the Unidrive Advanced User Guide)

0.10 (5.04) indicates the value of motor speed that is estimated from the
following:

0.12 Post-ramp frequency reference

0.42 Motor - no. of poles
The value of 0.10 is applied to the analog output on terminal 9 to indicate
estimated speed.

Closed-loop

0.10 (3.02) indicates the value of motor speed that is obtained from the
speed feedback.

The value of 0.10 is applied to the analog output on terminal 9 to indicate
speed.

For more information, see Pr 2.04 in section 10.21 Advanced
Features on page 166.
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Torque mode select
RW Uni | |
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curved parts of the S will be 25% of the original ramp if S ramp is
[WNIGR{NONIN Stop mode selector enabled.
RW Txt | | |
~ Demanded
oL [{ 0 ~ 4 (see below) = _ P (1) b
VT P (1
cL|{ 0 ~ 3 (see below) = W
SV no.rP (1)
Select the required stop mode as follows: Programmed
ramp rate
Open loop o
COASt (0) | The motor is allowed to coast
rP (1) |Ramp to a stop
rP-dcl (2) |Ramp followed by 1 second DC injection
del @) AC injection braking followed by 1 second DC injection T T
braking T = -
td-dcl ) DC injection braking for an adjustable time (see the
Unidrive Advanced User Guide). % % T
Closed loop Rate of change
of S-ramp
COASt (0) | The motor is allowed to coast acceleration | 4
rP (1) |Ramp to a stop time
no.rp (2) | Stop under current limiting (no ramp) Since the ramp rate is defined in s/100Hz or s/1000rpm and the S ramp
rP-POS (3) |Ramp, orientate and stop parameter is defined in s2 /100Hz or s2 /1,000rpm, the time T for the

‘curved' part of the S can be determined from:

_Sramprateofchange

T
Ramp rate

Enabling S ramp increases the total ramp time by the period T since an
additional T/2 is added to each end of the ramp in producing the S.

oL [{& 0~1 = 0 )
6.2.8 Skip bands
cL({ 0~4 = 0
(WA R} I Skip frequency/speed 1
Set 0.17 as follows: ([P RUBKAI Skip frequency/speed 2
Setting Open-loop Closed-loop Uni | |
0 Frequency control | Speed control oL |{ 0.0 ~1,000.0Hz = 0.0
1 Torque control Torque control CL @ 0~ 30,000rpm = 0
2 Torque control with speed over-ride See 0.21 and 0.23 Skip bands.
3 Coiler/uncoiler mode
4 Speed control with torque feed-forward (A RERI0} I Skip band 1
For more information, see Pr 4.11 in section 10.21 Advanced 0.23{1.32} Qi bénd 2
Features on page 166. uni | |
oL [{& 0 ~ 5.0Hz = 0.5
6.2.7 S-ramp cL (g 0~ 50rpm = 5
(OREXPX Il S-Ramp enable Use skip frequencies/speeds and skip bands to prevent the motor from
RW B | | | running at speeds that cause mechanical resonances in the machine.
= During acceleration and deceleration, the drive passes through the skip
g | oorl | | 0 bands, but it does not stabilize in a skip band.

Setting this parameter enables the S ramp function. S ramp is disabled
during deceleration using Standard ramp with P control (2.04 = 2).
When the motor is accelerated again after decelerating in standard ramp
with P control the acceleration ramp used by the S ramp function is reset
to zero.

S-ramp da/dt limit
RW Uni | |

oL [f#| 0.0~3000.0s%100Hz |= 3.1
0.000 ~ 30,000 VT 15
’ =
cL|g s2/1,000rpm SV 0.03

This parameter defines the maximum rate of change of acceleration/
deceleration that the drive will operate with. The default values have
been chosen such that for the default ramps and maximum speed, the

Up to two skip frequencies/speeds can be programmed.

Enter the centre frequency/speed of the band in 0.20 (or 0.22) Skip
frequency/speed, then enter the width of each sideband in 0.21 (or 0.23)
Skip band.

When the value of a skip frequency is zero, the related skip band is
disabled.
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Figure 6-4 Action of skip frequency/speed 1 and skip band 1 6.2.10 Miscellaneous
f EUR> Positive logic select
RW Bit | | R P
¢ | Oor1 |E>| 0

When the frequency/speed (input) reference ascends into a skip band,
the resulting (output) reference remains at the lower edge of the band
until the input reference has reached the upper edge of the band. The
output reference then jumps to the value of the input reference.

When the frequency/speed (input) reference descends into a skip band,
the resulting (output) reference jumps immediately to the lower edge of
the band.

Example

Skip speed 1 = 250rpm
Enter 250 in parameter 0.20
Required skip band = 60rpm
Enter 30 in parameter 0.21

(Skip band = 2 x Value of skip-band parameter.)
6.2.9

Analog input modes

(V2R W0yl Analog input 1 mode selector
(VLR MY Analog input 2 mode selector

European configuration
Use 0.27 (8.27) to select the logic polarity of the digital inputs, as follows:

0 Negative logic
1 Positive logic
[VYSTNZY Il USA> Sequencing mode selector
RW Uni | | | P
R | 0~4 | E>| 4

Refer to parameter 6.04 in the Unidrive Advanced User Guide.

(WA RN FUR> Current-loop proportional gain
RW Uni | | |
oL [{& 0 ~ 30000 = 20
VT> 0 ~ 30,000 150
cL |8 SV> 0 ~ 30,000 = 130
VAR NPY FUR> Current-loop integral gain
RW Uni | |
oL [{& 0~ 30,000 = 40
VT>0 ~ 30,000 2000
cL|g SV> 0 ~ 30,000 = 1200

European configuration

The values of 0.28 and 0.29 affect the dynamic performance of the drive
in the following conditions:

¢ Current-limit in frequency/speed control

¢ Torque control
¢ Braking when 0.15 Ramp mode selector is set at Stnd.Ct (default)

A signal applied to an input terminal is converted into a value which is
applied to a parameter. The function of this parameter determines the
function of the terminal.

By default, terminal 7 (Analog input 2) is assigned to parameter 1.37
Analog reference 2. Use 0.26 to change the function of terminal 7.

RW TXt | | | P «  Synchronizing the drive to a spinning motor (0.39 set at 1)
R | 0~8 | |:>| VOLLt (0) * Loss of AC supply when 6.03 AC supply loss mode selector is set at
ridE.th.
Set the required mode as follows: For information on adjusting these parameters, refer to parameters 4.13
and 4.14 in the Unidrive Advanced User Guide.
Setting Input signal When current signal <3mA...
VoLt @ 1ov (WP RE ORI USA> Frequency/speed demand
0-20 1) 0to 20mA Signal treated as zero RO B | | |
20-0 ) 20mA to 0 Signal treated as zero oL @ +1,000Hz =
4-20.tr 3 4mA to 20mA  |Drive trips
®) P cL |4 +30,000rpm =
20-4.tr 4 20mA to 4mA  |Drive trips
4-20.Lo | (5) | 4mAto20mA |Drive runs at minimum or low speed USA configuration
20-4.Lo (6) | 20mA to4mA |Drive runs at minimum or low speed 0.28 differs from 0.11 Pre-ramp reference in that it indicates the
220 Pr (7) | 4mA to 20mA_|Drive runs at previous speed demanded reference before frequency/speed limiting and skip bands.
20-4.Pr (8) 20mA to 4mA |Drive runs at previous speed
VARt K1 USA> Terminal-29 destination parameter
RW Uni | | R | P
MAnalog input 2 destination parameter k3 | 0.00 ~ 20.50 (Menu param.) |':>| 141
RW Txt | | R | P USA configuration
£ | 0.00 ~ 21.50 (Menu param.) | E>| 1.37 Use 0.29 to change the function of the digital input on terminal 29.

The default setting (1.41) gives LOCAL/REMOTE switching.
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6.2.12 Serial communications,
Forward / reverse key enable Parameter displayed after power-up
RW Bit | | |
& | Oorl |.:>| 0 Seria_l comms. baud rate
RW Txt | | | P
The drive is supplied with the @ button disabled. To enable this 4,800 (0)
button, set 0.30 FWD/REV enable at 1. & 195620000((12)) = 4800 (0)*
2,400 (3)

Macro number

RO o] | |

il 0-° =

0.31 indicates the number of the macro that is currently in operation.

Serial comms. mode
RW Uni | | R | P

*This parameter has a default setting of 9,600 (1) in the VTC variant
when USA defaults are loaded.

Use 0.36 to select the required baud rate for serial communications
when a UD71 Basic serial communications large option module is fitted
in the drive.

Serial comms. address
RW Uni | | | P

Use 0.32 to select the required serial communications mode as follows:

ANSI 2 (0) |ANSI protocol, two-wire

ANSI 4 (1) |ANSI protocol, four-wire

Use the following modes to transfer the value of a parameter in one
drive to a parameter in another drive:

OUtPUL (2) | Transmit the value of the parameter specified by the setting of
11.27 Serial comms. source/ destination parameter
(CT protocol)

INPULt (3) |Apply the received value to the parameter specified by the setting
of 11.27 Serial comms. source/ destination parameter (CT
protocol)

Drive rated current (FLC)
RO Uni | | P
R | 2.10~1,920 A |:>|
User security code
RW Uni | S | | P
R | 0~ 255 | = | 149

Use 0.34 to set up a User Security code. Irrespective of the code
number entered in 0.34, it always indicates the default value 149. When
0.34 is actually set at 149, no User Security is applied.

See section 5.10 Parameter security on page 51.

6.2.11 Keypad-reference monitoring

Keypad control mode reference
RO Bi | S | | P

ANSI 2 (0) R | 0.0 ~ 9.9 (Group.Unit) | E>| 1.1
4 A = ANSI 4 (1) . . —
INPUL :(; ) Use 0.37 to select the required address for serial communications when
©) a UD71 Basic serial communications large option module is fitted in the

drive.

Do not enter an address that contains a zero, since this is used when
addressing a group of drives.

Initial parameter displayed
RW Uni | | | P
R | 0.00 ~ 0.50 |E>| 0.10*

*This parameter has a default setting of Pr 0.11 in the VTC variant when
USA defaults are loaded.

At the time the AC supply is connected to the drive, parameter 0.10
Motor frequency/speed is automatically pre-selected as the initial
parameter to be displayed. This results in the following:

1. After the Ac supply is connected to the drive, and before any other
parameter is selected, the value of parameter 0.10 is shown on the
upper display. This allows the motor frequency/speed to be
monitored without the need to select the parameter.

2. If the keypad is subsequently used to select another parameter, the
value of the newly selected parameter is displayed in place of the
initial parameter.

To select a different Menu 0 parameter to be displayed initially, enter the

required parameter number in 0.38 (eg. to display 0.12 Post-ramp

frequency/speed reference, enter 0.12).

oL [{& +0.02]Hz =

cL|{

+[0.02]rpm =

0.35 indicates the value of the frequency/speed reference when the
drive is operating in Keypad mode. The reference is then controlled by
the following control buttons (when the display is in Status mode):

The value is automatically saved when the drive is powered-down. At
the next power-up, the drive ramps up to the frequency/speed that
applied before the power-down.

6.2.13 Spinning motor, Autotune, PWM switching
frequency
[VECIR{X¢I*} 3 Synchronise to a spinning motor
RW Bit | |
oL |4 Oorl = 0
cL |4 Oorl = 1
Open-loop

Set 0.39 at 1 for the drive always to automatically synchronise itself to
the motor if the motor is already rotating when the drive is started.

If the drive is started when the motor is already spinning and 0.39 is set
at 0, the drive cannot detect the speed of the motor; the normal
operation of the drive will cause the motor to be braked to a stand-still in
the same way as Dc injection braking. The drive will then accelerate the
motor to the value of the frequency reference.

The drive can be synchronised to a single motor only. If more than one
motor is connected to the drive, this function should not be used.
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For the drive to operate correctly during and after synchronisation,
parameter 0.07 Voltage mode selector must be set at Fd.

The drive starts a sequence of operations at one quarter of the rated
motor voltage in order to detect the frequency associated with the speed
of the motor. The sequence is stopped when the motor frequency is
detected. The stages in the sequence are as follows:

1. The frequency of the drive is set at maximum (the value of 0.02) in
the direction that the motor was last driven. (If the Ac supply to the
drive was interrupted before an attempt is made to synchronise to a
spinning motor, the drive always starts in the forward direction.)

2. Thefrequency is reduced to zero. If the motor frequency is detected
during the reduction in drive frequency, the test is stopped. The
drive frequency is set at the detected motor frequency and the drive
takes control of the motor.

3. If the motor frequency is not detected, the drive is set at maximum
frequency in the opposite direction, and the test is repeated.

4. If the motor frequency is still not detected, the drive frequency is set
at OHz, and the drive takes control of the motor.

Closed-loop

0.39 is set at 1 by default. The value of 0.12 Post-ramp reference is

automatically set at the value of speed feedback. The drive then takes

control of the motor.

When 0.39 is set at 0, the motor will be decelerated under current limit
until the motor speed meets the value of 0.12 Post-ramp reference.

For more information, see section 10.21 Advanced Features on
page 166.

Autotune

RW Bit | | | P

@| Oor1 |E>| 0

Set 0.40 at 1 to start the Autotune sequence. See Chapter
8 Optimisation .

0.40 is related to the advanced parameters as follows:
OL +VT> 5.12 Magnetizing current test enable

Sv> 3.25 Encoder phasing test enable
(IR NIRRT P\WM switching frequency
RW @ | | | P
3(0),4.5(1),6(2),9 (3),
8 12 (4) kHz = 3(0)

If the switching frequency is increased from the default value, the power
loss inside the drive is increased. The drive ensures the losses remain
within acceptable levels by the use of an intelligent thermal model.

Intelligent thermal modelling in the drive effectively monitors the junction
temperature of the IGBTSs in the power stage. When the junction
temperature is calculated to reach the maximum permissible value, two
levels of protection occur, as follows:

1. When a PWM switching frequency of 6kHz, 9kHz or 12kHz is
selected, the PWM switching frequency is automatically halved. This
reduces switching losses in the IGBTs. (The value of parameter
0.41 PWM switching frequency remains at the value set by the user.)
Then at one-second intervals, the drive will attempt to return the
PWM switching frequency to the original value. This will be
successful when the thermal modelling has calculated that the
temperature has reduced sufficiently.

2. If the junction temperature continues to rise (due to the output
current) after the PWM switching frequency has been halved, and
the temperature reaches the maximum permissible value, the drive
will trip. The display will indicate trip code Oh1.

If the drive is required to run at a high load continuously with an elevated

switching frequency, derating must be applied. Please see Table « The

values for model 5401 are stated for a balanced 400V supply having an

18KkA short-circuit capability. on page 173.

The Unidrive LFT default switching frequency is 9kHz, however, a limited
duty cycle applies. See Figure 2-3 Standard S4/S5 duty cycle (Unidrive
LFT) on page 4.

6.2.14 Motor parameters

Motor - number of poles
RW Txt | | | P

oL [{& 2 ~ 32 poles = 4(1)
VT> 2 ~ 32 poles 4(1)
cL @ SV> 2 ~ 32 poles = 6(2)

Enter the number of motor poles (not pole pairs).

Motor - power factor
RW Uni | S | P

oL [{& 0~ 1.000 = 0.92

VT> 0 ~ 1.000 0.92
cL & Sv>1 = 1.0
Open-loop

Closed-loop Vector

When Autotune is used, the power factor of the motor is measured by
the drive and stored in 0.43. The value can be seen when 0.43 is
accessed. The value may be slightly higher than the value stated on the
motor rating plate.

If Autotune is not used, enter the value in 0.43.

(VR RN} Motor - rated voltage
RW Uni | |
oL [{& 0~ 480 = 400
VT>0 ~ 480 460
cL @ SVv>0 = 0

Open-loop / Closed-loop Vector
Enter the value from the rating plate of the motor.

[VRZERENe Il Motor - rated speed
RW Oni | | |
oL |4 0 ~ 6,000rpm = 0
VT> 0 ~ 30,000rpm 1,450 (EUR)
cL|{ 1,770 (USA)
SV> 0 ~ 30,000rpm 0
Open-loop

This parameter should be set to the synchronous speed minus the slip
speed if slip compensation is required.

Closed-loop Vector

This parameter should be set to the synchronous speed minus the slip
speed.

Closed-loop Servo
Leave 0.45 set at 0. This parameter is not used in this operating mode.

[ORZISRE-NOY4 Il Motor - rated current
RW Uni | | |
R | 0~FLCA | E>| FLC

FLC is the maximum permissible continuous output current of the drive
up to 40°C ambient temperature and 3kHz PWM switching frequency.

Enter the value from the rating plate of the motor.
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[VR:YEEN1 I Motor - rated frequency Software version number

RW Bit | | RO Uni | | | P
- 50 (EUR) 1.00 ~ 99.99 =
oL|¢ 0 ~ 1,000.0Hz = 20 (0SA) g | =]
VT> 0 ~ 1,000.0Hz 50 (EUR) Displays the first two sections of the software version of the drive.
cL|$ = 60 (USA)
SV> OHz 0
Open-loop

Closed-loop Vector
Enter the value from the rating plate of the motor.

6.2.15 Operating-mode selection

VR RUNMCURIN Drive operating mode selector
RW @ | | R | P
il

(See below) | c>| OPEN.LP (0)

The settings for 0.48 are as follows:

Setting Operating mode

(0) |Open-loop

(1) | Closed-loop Vector

Closed-loop Servo

@

3) For operation in this mode, refer to the Unidrive
Advanced User Guide

See Chapter 8 Optimisation .
The operating mode cannot be changed while the drive is running.

6.2.16 Status information

Security status
RO Uni | | | P
il

0 ~ 1,000 |E>| 1

This parameter indicates the current status of the drive parameter
security system. Each digit indicates a particular aspect of security as
follows:

Units digit: 0 = Standard security has been unlocked
1 = Standard security is still set
Tens digit: 0 = User security has been unlocked or is not active

1 = User security is active preventing RW access
1 = Parameter 11.30 not equal to 149*
1 = Parameter 11.30 equal to zero*

Hundreds digit:
Thousands digit:

* The value of Pr 11.30 is the last value written by the user. Parameter
11.30 always appears as 149 when first accessed by the key pad to hide
the real value last written by the user. If 11.30 = 149 then user security is
cleared. If Pr 11.30 = 0 then user security and security preventing
access outside menu 0 is cleared.

NOTE

In contrast to all the other parameters in menu 0, this parameter does
not exist in any other menu.
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7 Ru nnin g th em Oto r For operation with a resolver or SINCOS encoder an option module is
required. For option module terminal information see section
. 10.16 Menu 16 Small option module set-up on page 156 or the manual
& Ensure that no_damage or safety hazard could arise from which is supplied with the option module.
the motor starting unexpectedly.

the motor. The default values in the drive should not be
relied upon. It is essential that the correct value is entered
in parameter 0.46 Motor rated current. The overload
protection level is 150% (SV: 175%) of motor rated current.
The protection level maybe adjusted below 150% if
required. Refer to Chapter 8 Optimisation on page 77 for
further information. These settings affect the thermal
protection of the motor.

Motor overload protection
& The values of the motor parameters affect the protection of

If the keypad mode has been used previously, ensure that
the keypad reference has been set to 0 using the @® and
& buttons as if the drive is started using the keypad it

will run to the speed defined by the keypad reference (Pr

0.35).

If the intended maximum speed affects the safety of the
machinery, additional independent over-speed protection

must be used.

7.1  Quick start Connections

7.1.1 Basic requirements

This section shows the basic connections which must be made for the
drive to run in the required mode. For minimal parameter settings to run
in each mode please see the relevant part of section 7.2 Quick Start
commissioning .

Table 7-1

Drive control method Requirements

Drive enable

Speed reference

Run forward or run reverse
command

Connect thermistor or link to OV

Keypad mode (Set Pr 0.05 =4) | Drive enable
Connect thermistor or link to OV

Terminal mode (Default
configuration)

Table 7-2
Operating mode Requirements
Open loop mode Induction motor
Closed loop vector mode Induction motor with speed
feedback

Permanent magnet motor with

servo speed and position feedback

Speed feedback

Suitable devices are:

¢ Incremental encoder (A, B),

¢ Resolver with 0.33 or 0.5 transformation ratio
¢« SINCOS encoder

Speed and position feedback

Suitable devices are :

¢ Incremental encoder with commutation signals (A, B, U, V, W)

¢ Resolver with 0.33 or 0.5 transformation ratio

¢« Stegmann SINCOS encoder with Hiperface serial communications
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Figure 7-1 Minimum connections to get the motor running in any operating mode
(B Quadrature channel A
O 7 Quadrature channel A
C ki Quadrature channel B
| p B Quadrature channel B
e Sl Marker pulse channel Z 686658
(0] (B Marker pulse channel Z HE,QE
S n [@ Commutation channel U D
e -8 Commutation channel U
L itB Commutation channel V
d 0O Commutation channel V
0] Commutation channel W
L Commutation channel W —
0] p Encoder supply ® —_—
0 0V Common
p Motor thermistor input
V 5 1
— 10 6 —n:r'm'\
€| I . —
C J_I_l_l_ @ Encoder connector
t 15 way D-type ﬁ
0 RN
r [Cle[ERoVWERE AN
(of°
Braking
resistor
S
e
r
\Y
(0]

Marker pulse optional

Link to OV if motor thermistor not present

Encoder screening must be connected to OV at both
the drive end and encoder end of the cable

Thermal overload for braking resistor to protect against
fire risk. This must be wired to interrupt the AC supply in
the event of a fault.

Encoder power supply:
5V, parameter 3.23 =0
15V, parameter 3.23 =1

L1 L2

-

L3
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e
r
V|21 m
|22 r|1
\ Ol 1 |23 a
Sl 2 N 24 |
S 3 ov Ol 25 m
NE *150" ) S 26 8
pee
® 5 reference ® 27 RUN FWD e
input
Q| 6 N 28 RUN REV
e (I B OH 29— - —— - — = - — -
® 8 @ Thermistor input ® 30 ENABLE K
Sl 9 |31 ov >e/
) 10
Sl 11 g
m
0]
e
(0.05
_____________ =4)
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7.2  Quick Start commissioning

7.2.1

Open loop mode (including VTC variant)

Induction motor without feedback device

Action

Detail

Before power-
up

Ensure:

¢ Enable is closed (terminal 30)

¢ Motor thermistor is connected or terminal 8 is linked to OV
¢ Run signal is not given

¢ Motor is connected

The motor must be uncoupled from any gearbox or load before an autotune is carried out, as
detailed below.

Power-up the
drive

Ensure:
« Drive displays ‘rdy’
If the drive trips, see Chapter 12 Diagnostics on page 181.

Enter motor

Enter:

¢ Motor rated current in Pr 0.46 (A)

« Motor rated frequency in Pr 0.47 (Hz)

*  Motor rated voltage in Pr 0.44 (V) - check if L or /A connection
¢« Number of poles in Pr0.42

!

Mot X XXXXXXXXX
No XXXXXXXXXX kg

nameplate IPS5  LAF_°C 40 sS1
details p = fx120  Where: V[ Hz [ min'| kW [ coso] A
Ng P = Number of poles o2 igg‘ % ‘12:5:‘;22 080‘338
f = Rated frequency (Hz) A 240 50‘ 1445‘2 20‘076 850 j%’
Ng = Synchronous speed (rpm) S a8
Set maximum Enter: 002 Fommmny
frequency ¢« Maximum frequency in Pr 0.02 (Hz)
t
Setacceleration | Enter: 100Hz ; :
| deceleration ¢ Acceleration rate in Pr 0.03 (s/100Hz) 5 |
rates * Deceleration rate in Pr 0.04 (s/100Hz) i |
k—0.03 -; ‘)- 0.04—
Once this parameter is set, the motor will accelerate up to 2/3 base frequency without
a run command being given. Once the measurement is complete, the motor will A
coast to a stop. The drive can be disabled at any time by pressing the red @
button. cos @=7?
Autotune
¢ SetPr0.40 = 1 and wait for the drive display to return to ‘rdy’
If the drive trips, see Chapter 12 Diagnostics on page 181.
The motor must be uncoupled from any gearbox or load before an autotune is carried out.
Save Enter 1000 in Pr xx.00
parameters Press the red @ reset button or toggle the reset digital input (ensure Pr xx.00 returns to 0)
Run Drive is now ready to run /\
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7.2.2 Closed loop vector mode

Action

Detail

Before power-up

Ensure:
« Enable signal is not given (terminal 30)
« Motor thermistor is connected or terminal 8 is linked to OV
¢ Run signal is not given
Motor is connected
¢ Feedback device is connected

NOTE

The motor must be uncoupled from any gearbox or load before an autotune is carried out.

Power-up the

¢ Change drive operating mode to closed loop vector
Set Pr xx.00 to 1253 / 1254 (USA).
Change Pr 0.48 to ‘CL.UECYt

Pr 16.15 =1, 8V. (Save parameters and cycle power to clear ‘SEP.EC’ trip)
¢ Encoder PPR (pulses per revolution)
Enter PPR in Pr 16.12

drive Pressthe (@) reset button
« Ensure the drive displays ‘inh’ (‘'SEP.EC’ trip if 8V SINCOS encoder feedback is being used)
If the drive trips, see Chapter 12 Diagnostics on page 181.
Encoder
¢ Encoder power supply
Pr3.23=0,5V
Pr3.23 =1, 15V. (If Pr 3.23 = 1 then termination resistors should be disabled - Pr 3.24 = 1)
¢ Encoder PPR (pulses per revolution)
Enter PPR in Pr 3.21
Set feedback Resolver
device ¢ The default setting is for a transformation ratio of 0.33 (3:1), if the resolver has a transformation
parameters ratio of 0.5 (2:1), set Pr 16.10 =1 N N
SINCOS 7N
* Encoder power supply
Pr16.15=0, 5V //\\//\

Enter motor
nameplate details

Enter:
« Motor rated power factor Pr 0.43

* Motor rated voltage in Pr 0.44 (V) - check if L or /\ connection
« Motor rated speed (synchronous speed - slip speed) in Pr 0.45 (rpm)
¢ Motor rated current in Pr 0.46 (A)
« Motor rated frequency in Pr 0.47 (Hz)
¢« Number of polesin Pr 0.42
fx120
P = N,
Where: P = Number of poles, f = Rated frequency (Hz), Ng = Synchronous speed (rpm)

Mot X XXXXXXXXX
No XXXXXXXXXX kg
IPS5 IF_°C 40 sS1

Lcl
V[ Hz [ min"[ kW | coso] A
Q 2 23050 [1445[2.20/0.80 [850
A 400 |4.90
CN = 145Nm

A 24 50‘ 1445‘220 0.76(8.50
A a1 &

0
5

=14.4Nm a
CTP- VEN 1PHASE 10,464 P=110W RF 32MN

Set maximum
speed

Enter:
¢ Maximum speed in Pr 0.02 (rpm)

Set acceleration /
deceleration rates

Enter:
¢ Acceleration rate in Pr 0.03 (s/1,000rpm)
Deceleration rate in Pr 0.04 (s/1,000rpm) (If braking resistor fitted, set Pr 0.15 = FAST)

Autotune

¢ Close enable signal
Once this parameter is set and the enable signal is given, the motor will accelerate up to
2/3 base frequency without a run command being given. Once the measurement is
complete, the motor will coast to a stop. The drive can be disabled at any time by pressing

the red @ button.

¢ SetPr0.40 = 1 and wait for the drive display to return to ‘rdy’
If the drive trips, see Chapter 12 Diagnostics on page 181.

NOTE

The motor must be uncoupled from any gearbox or load before an autotune is carried out.

Save parameters

Enter 1000 in Pr xx.00
Press the red @ reset button or toggle the reset digital input (ensure Pr xx.00 returns to 0)

Run

Drive is now ready to run
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7.2.3 Servo
Permanent magnet motor with speed and position feedback
Action Detail
Ensure:

« Enable signal is not given (terminal 30)

* Motor thermistor is connected or terminal 8 is linked to OV

Before power- [*  Run signal is not given

up « Motor is connected

¢ Feedback device is connected (U, V, W required for incremental encoders)

NOTE

The motor must be uncoupled from any gearbox or load before an autotune is carried out.

¢ Change drive operating mode to servo
Set Pr xx.00 to 1253 / 1254 (USA).
Power-up the Change Pr 0.48 to ‘SErUO’
drive Press the (§) reset button
« Ensure the drive displays ‘inh’ (‘'SEP.EC’ trip if 8V SINCOS encoder feedback is being used)
If the drive trips, see Chapter 12 Diagnostics on page 181.
Encoder
¢ Encoder power supply

Pr3.23=0,5V
Pr3.23 =1, 15V. (If Pr 3.23 = 1 then termination resistors should be disabled - Pr 3.24 = J
1)
¢ Encoder PPR (pulses per revolution)
Enter PPR in Pr 3.21 L
Set feedback
device Resolver
arameters ¢ The default setting is for a transformation ratio of 0.33 (3:1), if the resolver has a
P transformation ratio of 0.5 (2:1), set Pr 16.10 =1 /\ /\

¢ Encoder power supply
Pr 16.15=0, 5V
Pr 16.15 =1, 8V. (Save parameter and cycle power to clear ‘SEP.EC’ trip) /

¢ Encoder PPR (pulses per revolution)
Enter PPR in Pr 16.12

SINCOS 7/
N

N

Enter motor Enter:

nameplate « Motor rated current in Pr 0.46 (A) T
details *  Number of poles in Pr 0.42 @Yﬁ; [ P

Speed: 3000rpm Poles:6
Kt 16NmiAmS

InsClass:iH_______
[T
p

Ins clas
JUITI]
Serai o

Set maximum | Enter:
speed ¢ Maximum speed in Pr 0.02 (rpm)

Set
acceleration /
deceleration
rates

Enter:
¢ Acceleration rate in Pr 0.03 (s/1,000rpm)
¢ Deceleration rate in Pr 0.04 (s/1,000rpm) (If braking resistor fitted, set Pr 0.15 = FAST)

Once this parameter is set and the enable signal is given, the motor will rotate by part
of 1 revolution without a run command being given. 0

NOTE

The motor must be uncoupled from any gearbox or load before an autotune is carried out.

Save Enter 1000 in Pr xx.00
parameters Press the red @ reset button or toggle the reset digital input (ensure Pr xx.00 returns to 0)

Run Drive is now ready to run

0
Autotune » Set Pr0.40 =1, close the enable signal (terminal 30) and wait for the drive display to show
‘StOP’
If the drive trips, see Chapter 12 Diagnostics on page 181.
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Quick start commissioning (P.C. UniSoft / VTCSoft)

This section details how to get the motor running using Unisoft or VTCsoft pc commissioning software in each operating mode and with the various

feedback devices.

Unisoft or VTCsoft is available free of charge and can be downloaded from www.controltechniques.com.

7.3.1

Open Loop

Induction motor without feedback device
Please refer to the documentation that came with UniSoft for instructions on how to install the drive commissioning software.

Enter motor nameplate details.

=y

&= UniSoft - [Commissioning] [ -1of x|
Select OPEN File Parameter Drive Cuskom  ONLIUE  Tools Macro  History  Help | Mot X XXXXXXXXX
| [ isgioning 51 e Stopped at 1541172001 14:03:30 PM - > NOo XXXXXXXXXX kg
LOOP mode : ‘ e -Jl ‘ g | “ IP55  IclF_°C 40 sS1
. Motor type Maotor plate for Drive 11 vV Hz [ min"[ kW [coso| A
of operation Motor rated frequency: [ 50Hz A 230‘ 50 ‘1445 ‘220 oso‘s 50
Motor rated current: [ 0A 400 CN =145 490 =
Motor rated full load: [ 0 RPM ¢ N 20 50‘ 1445 220‘075 80 =
Motor rated voltage: [ 400 CN = 14.4Nm 3
CTP. VEN 1PHASE 12046AP1IOW RE WY =
| Ho small option module Fitted Motor rated power factor: | 92
| No UD 70 module Fitted Number of poles: e Set maximum / minimum speed.
’—I: A Fratian Read Humber of encoder Lines: | 1024]
Accel Decel _M_ax spei 0.02 [====--~
P B 50.0
Min speed 4_
R
5 Ramp rate t
|$ 31 . .
Accel Sec Set acceleration / deceleration rates.
; : = 5.0
b 32 Secs T 32 Secs Min  Decel Sec ! |
" S Ramp enable [+ 10.0 100Hz ‘ ;
e | P TITE E | i i
. . . . . 2 4 2 o
When entering the motor nameplate details, max/min speeds and acceleration/deceleration 002 oot
rates, click on the relevant field, enter the value here and click ‘Change’
Action Detail
Ensure:
¢ Enable is closed (terminal 30)
*  Motor thermistor is connected or terminal 8 is linked to OV
¢ Run signal is not given
; ¢ Motor is connected
Before power-up |, Feedback is connected and relevant small option module fitted (SINCOS or resolver feedback)
¢ A UD71 serial communications module is fitted and is connected to the PC running UniSoft with the
above screen displayed
The motor must be uncoupled from any gearbox or load before an autotune is carried out.
Ensure:
Power-up the . . R .. . . . .
drive « Drive displays ‘inh’ (‘'SEP.EC’ if 8V SINCOS encoder feedback is being used). If the drive trips, refer
to Chapter 12 Diagnostics on page 181.
Program the drive |Click ‘Program’ to upload the values to the drive.
Once this is selected, the motor will accelerate up to 2/3 base frequency without a run A
command being given. Once the measurement is complete, the motor will coast to a stop.
The drive can be disabled at any time by pressing the red (&) button. cos & =2
Autot
utotune . .
¢ Click ‘Autotune’ to enable the drive to perform the autotune
If the drive trips, see Chapter 12 Diagnostics on page 181.
The motor must be uncoupled from any gearbox or load before an autotune is carried out.
Saving In the 'Tools' menu select 'Save parameters in drive'. UniSoft will ask whether you want to save
parameters parameters in the drive when UniSoft is closed.
Run Drive is now ready to run @
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7.3.2 Closed Loop Vector
Induction motor with speed feedback
Please refer to the documentation that came with UniSoft for instructions
on how to install the drive commissioning software
Enter motor nameplate details
%= UniSoft - [Commissioning] 3 o [l |
SeleCt FlUX Vec.tor File Parameter Drive Custom CFLINE  Tools Macro History Help
mode of operation —
[Commissioning Screen || Stopped at15/11/2001 14:03:30PM @y o > ||
'Mnm\ Motor plate for Drive 11 W
Motor rated frequency: 50 Hz PS5 |W
Motor rated current: 0A SF Yo e
Motor rated full load: 1450 RPH S 0T oy d i shm N
OPEN LOOP N|FLUX VECTOR Motor rated voltage: | 400 <4+— b SD‘ ms‘z 20‘ °" ‘3 %
= 1 u
| No small option module Fitted Motor rated power factor: 92 _CTP- VEN 1PHASE 1=046A P=LOWRF2MN__ =

No UD 70 module Fitted

Number of poles:

{7 Aulotune |

Program |

Read Number of encoder Lines:

1024

Accel

Decel

Max speed

[ S Ramp enable

32 Secs

32 Secs Mo

| FLUX

[ [ 0.000]__Charige Dietail

When entering the motor nameplate details, max/min speeds and acceleration/deceleration
rates, click on the relevant field, enter the value here and click ‘Change’

s 1500
Min speed
0

a
-

S Ramp (TS
4 1500

Accel Sec
20
Decel Sec
20

R12

-
=

Set max / min speed

; 7 ‘

Set acceleration / deceleration
rates

<4—

100Hz

=003 —00a—

Action

Detail

Ensure:

Before power-up

NOTE

¢ Enable is closed (terminal 30)

*  Motor thermistor is connected or terminal 8 is linked to OV

¢ Run signal is not given

¢ Motor is connected

¢ Feedback is connected and relevant small option module fitted (SINCOS or resolver feedback)

¢ A UD71 serial communications module is fitted and is connected to the PC running UniSoft
with the above screen displayed

The motor must be uncoupled from any gearbox or load before an autotune is carried out.

Ensure:
Power-up the drive .

Drive displays ‘inh’ (‘'SEP.EC’ if 8V SINCOS encoder feedback is being used). If the drive trips,
refer to Chapter 12 Diagnostics on page 181.

Program the drive

Click ‘Program’ to upload the values to the drive.

Recognising the option
module

If either a UD52 SINCOS or UD53 Resolver option module has been fitted, click ‘Read’ to allow
UniSoft to recognise which module has been fitted.
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Action

Detail

Set encoder
parameters

In the Parameter menu, select ‘Display by menu’.
For incremental encoder feedback, select ‘Menu 3.
For SINCOS or Resolver feedback, select ‘Menul6'.

%8 UniSoft - [Compare]

File Paameler Dive Custom ONLIME Took
[EEALTE | Compare and Menu Tables

[ Menu contents table
Menu 3

Mawa Histoy Help
j\ \ Stopped at 21/1‘\2[1[11 17-06:49

N\
& file

Parameter | Description | Default|
03.00 Parameter 0 [1]
03.01 Final Speed / Slaving demand 0.0
03.05 Zero speed threshold 1
03.06 At speed lower limit 1
03.07 At speed upper limit

03.08 d

03.09
0313
03.14
03.15
03.16
0317
03.18
03.21
0322
03.23

@ 4|

O Compare disk

Spd Loap.Sensing.Encdr Input

Refresh

hemary]

1]
0.0

Absolute at speed d
Enable f slaving
Slaving ratia

Slaving ratio d

Enable frequency autput
Select X1536 output
Select X192 output
Encoder lines / Pulses per iev
Frequency input select
Encoder voltage select

03.24  Encoder termination disable
03.26  Encoder 1 input [RPM)

0327 _Encoder 1 position

[oPen [ |

salect

102.

o= ea-e

0.000 | CHEHEE [TEtA

[

Select the parameter to change in the list above.
Enter the required value in the field and click ‘Change’.

Encoder /\\/ N
¢ Encoder power supply
Pr3.23=0, 5V
Pr 3.23 =1, 15V. (If Pr 3.23 = 1 then termination resistors should be disabled - Pr 3.24 = 1)
¢ Encoder PPR (pulses per revolution)
Enter PPR in Pr 3.21
Resolver
¢ The default setting is for a transformation ratio of 0.33 (3:1), if the resolver has a transformation
ratio of 0.5 (2:1), set Pr 16.10=1
SINCOS
¢ Encoder power supply
Pr16.15=0, 5V
Pr 16.15 =1, 8V. (Save parameter and cycle power to clear ‘SEP.EC’ trip)
¢ Encoder PPR (pulses per revolution)
Enter PPR in Pr 16.12
Programming the drive [In the 'Drive' menu select 'Program all parameters' to upload the parameters to the drive.
Select ‘Commissioning Screen’ to return to the front page of UniSoft
%S UniSoft - [Commissicning] 1 =lol x|
File Parameter Drive CNgm OMUIME Tools Macro History  Help
[ [commissioning Scieen || Stopped at15/11/2001 14:03:30PH @y o B 1
" Mataor tppe | [Motor plate for Drive 11— |
Motor rated frequency: [ 50 Hz
Mator rated current: [ oA
Motor rated full load: [ 1450 RPM
X Motor rated voltage: [ a00
| No small option module Fitted Motor rated power factor: 92
| Ho UD 70 module Fitted Mumber of poles:
Autotune ’—| R BTG | Read | .Numhel of encoder Lines: | 1024 —
Once this is selected, the motor will accelerate up to 2/3 base frequency without a run L
command being given. Once the measurement is complete, the motor will coast to a - L
stop. The drive can be disabled at any time by pressing the red @ button.
¢ Close the enable signal (terminal 30)
¢ Click ‘Autotune’ to enable the drive to perform the autotune
If the drive trips, see Chapter 12 Diagnostics on page 181.
The motor must be uncoupled from any gearbox or load before an autotune is carried out.
. In the 'Tools' menu select 'Save parameters in drive'. UniSoft will ask whether you want to save
Saving parameters . . h )
parameters in the drive when UniSoft is closed.
Run Drive is now ready to run @
Unidrive User Guide 74

Issue Number: 7

www.controltechniques.com



Safety Product Mechanical Electrical Getting Menu 0 Running Optimisation | Macros Advanced Technical Diagnostics UL Listing
Information | Information | Installation Installation Started the motor P Parameters Data 9 Information
7.3.3 Servo
Permanent magnet motor with speed and position feedback
Please refer to the documentation that came with UniSoft for instructions
to install the drive commissioning software.
Select Servo mode %= uniSoft - [Commissioning] =100 x|
of operation File Parameter Drive Custom ONLIWE Tools Macro History Help Enter motor nameplate details
[Commissioning Screen =] | Stopped at15/11/2001 14:03:30PM @ o > ||
" Motor type Motor plats for Drive 11
Motor rated frsquency: [
Motor rated current: 0A
4%] P A,
OP EN LOOP Maotor rated voltage: [ 5 oem
[ No small option module Fitted Motor rated power factor: | Ins Clasa
| Ho UD 70 module Fitted Humber of pole= 5 B i
et | e | Number of encoder Lines: | 4096 Set max / min speed
Accel Decel Max speed
: & 3000 Joo
Min speed <4+—
a 0
5 Ranprrare - o
s oo Set acceleration / deceleration rates
Accel Sec o
‘ 4 0200 ‘
| 32 Secs 1 32 Secs Min _ Decel Sec <
[ 5 Ramp enable [ o200

| sAvO

[ | » 0.000]__Chanae Dietail

When entering the motor nameplate details, max/min speeds and acceleration/deceleration
rates, click on the relevant field, enter the value here and click ‘Change’

=003 =004

Action

Detail

Before power-up

Ensure:

¢ Enable is closed (terminal 30)
« Motor thermistor is connected or terminal 8 is linked to OV
¢ Run signal is not given
¢ Motor is connected

¢ Feedback is connected and relevant small option module fitted (SINCOS or resolver feedback)
¢ A UD71 serial communications module is fitted and is connected to the PC running UniSoft with

the above screen displayed

NOTE

The motor must be uncoupled from any gearbox or load before an autotune is carried out.

Power-up the drive

Ensure:

« Drive displays ‘inh’ (‘'SEP.EC’ if 8V SINCOS encoder feedback is being used). If the drive trips,

refer to Chapter 12 Diagnostics on page 181.

Program the drive

Click ‘Program’ to upload the values to the drive.

Recognising the
option module

If either a UD52 SINCOS or UD53 Resolver option module has been fitted, click ‘Read’ to allow

UniSoft to recognise which module has been fitted.
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Action Detail

Set encoder
parameters

¢ Inthe Parameter menu, select ‘Display by menu’.

For incremental encoder feedback, select ‘Menu 3'.
For SINCOS or Resolver feedback, select ‘Menu16'.

& UniSoft - [Compare]

File FParameter Drive Custom OMLIME Tool Macro  History Help
[Compare and Menu Tables ]| Stopped at 21/1N2001 17:06:49 @ 4> [
[ Menu contents table \
Hent C Compare dick g file
Spd Loop.Sensing Encdr Input Refiesh
Parameter | Description | Diefault| Memory]
03.00 Parameter 0 o 1] N
03.01 _ Final Speed / Slaving demand 0.0 0.0 i
03.05 Zero speed threshold 10 10
03.06 At speed lower limit 1.0 1.0
03.07 At speed upper limit 10 10
03.08 0O threshold 1000.0 1000.0
03.09 _ Absolute at speed d select o [1]
03.13 Enable slaving o 0
03.14  Slaving ratio i 1.000 1.000
03.15  Slaving ratio d 1.000 1.000
03.16  Enable output 1] 0
03.17 _ Select X1536 output 1 1
03.18  Select X192 output (1] 0
03.21 _ Encoder lines / Pulses per rev 1024 1024
03.22 Fi input select 1 1
03.23  Encoder voltage select o 1]
03.24 Encoder ination disable o [1] £
03.26 Encoder 1 input [(RPM) [1] 0
03 27 Encoder 1 position o [1] &
| OPEN | [

| 0.000 | EEHEREE Detail
Select the parameter to change in the list above.

Enter the required value in the field and click ‘Change’.

Encoder
¢ Encoder power supply
Pr3.23=0,5V

Pr3.23 =1, 15V. (If Pr 3.23 = 1 then termination resistors should be disabled - Pr 3.24 = 1)
¢ Encoder PPR (pulses per revolution)
Enter PPR in Pr 3.21

Resolver
¢ The default setting is for a transformation ratio of 0.33 (3:1), if the resolver has a transformation
ratio of 0.5 (2:1), set Pr 16.10=1

SINCOS
« Encoder power supply
Pr 16.15=0, 5V

Pr 16.15 =1, 8V. (Save parameter and cycle power to clear ‘SEP.EC’ trip)
¢ Encoder PPR (pulses per revolution)
Enter PPR in Pr 16.12

Programming the drive

In the 'Drive' menu select 'Program all parameters' to upload the parameters to the drive.

Select ‘Commissioning Screen’ to return to the front page of UniSoft

%= UniSoft - [Commiss ioning] 3 =0l =l
File  Parameter Drive: E Tools Macro History Help
[ [Commissioning Screen ]| Stoppedat15/11/2001 140330 P @y o B |
Motar type Motor plate for Drive 11
Motor rated frequency: I
Motor rated current: [ 0A

e

OPEN LOOP

Motor rated full load: [

Motor rated voltage:

| No small option module Fitted

[ No UD 70 module Fitted

{7 Aulbotune |

Motor rated power factor: |

Mumber of poles:

| Number of encoder Lines:

Program | Bead

If an encoder phasing test is selected and the enable signal given, the motor will rotate
by part of 1 revolution without a run command being given.

¢ Close the enable signal (terminal 30)
¢ Click ‘Autotune’ to enable the drive to perform the encoder phasing test
If the drive trips, see Chapter 12 Diagnostics on page 181.

The motor must be uncoupled from any gearbox or load before an autotune is carried out.

Saving parameters

In the 'Tools' menu select 'Save parameters in drive'. UniSoft will ask whether you want to save
parameters in the drive when UniSoft is closed.

Run

Drive is now ready to run
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8 O p t| mis atl on A separate section is provided for each operatlng_mode at the beginning
and then common parameters / features are detailed towards the end of
the section.

8.1 Motor m ap param eters Information such as tuning the speed and current loop gains and also

8.1.1 Open loop motor control explanations of the effects of motor map parameters are included.
This section provides information on how to get the most from the
Unidrive once an autotune and basic set up has been completed.

Pr 0.46 {5.07} Motor rated current Defines the maximum motor continuous current

The motor rated current parameter must be set to the maximum continuous current of the motor to ensure the current limits in the drive function at
the correct levels so that the motor is protected should an overload situation occur.

Pr 0.42 {5.11} Motor number of poles Defines the number of motor poles

The motor number of poles parameter defines the speed displayed by the drive for a given output frequency.

i.e. 4 pole motor 50 Hz = 1,500 rpm
2 pole motor 50 Hz = 3,000 rpm

Pr 0.44 {5.09} Motor rated voltage Defines the voltage applied to the motor at rated frequency
Pr 0.47 {5.06} Motor rated frequency Defines the frequency at which rated voltage is applied
output Output voltage characteristic
voltage A
Pr5.09 [ eeeeeemmseeereeeiinnnnnn -
The voltage and frequency parameters define the relationship between
the voltage and frequency applied to the motor as shown aside:
Pr5.09/2 f--vemve--- /
>
Pr5.06/2 Pr5.06 Output
frequency
Output Output voltage characteristic
voltage A
Pr5.09

The volts / frequency ratio must be kept constant to ensure rated torque
is available from the motor over the frequency range.

At low frequencies (from 0 Hz to %2 x Pr 5.06) the voltage is increased
from this characteristic by a level governed by either the voltage boost
parameter or the motor parameters (found during the stator resistance Pr5.09/2 |-
test) depending on whether the drive is in fixed boost or open loop vector
mode as shown aside:

Voltage boost I

»
»

Pr5.06/2 Pr5.06 Output
frequency
Defines the angle between the motor rated current and the torque
Pr 0.43 {5.10} Motor rated power factor ; 9 q
producing current
Torque Total motor
producing current

current A g

The power factor is found by the drive during the autotune procedure. It
is used in the open loop vector algorithm and to set the current limit
levels for the torque producing (active) current.

' Magnetising
current
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Pr 0.07 {5.14} Voltage mode

The voltage mode selects whether the drive is in open loop vector mode or fixed boost.
Fixed boost (Fd) should be used for fans and pumps and multiple motor applications.

Open loop vector is the default setting and should be used to tune the drive to the motor characteristic to get good performance at low output
frequencies.

Open loop vector mode requires the stator resistance and voltage offset parameters for ideal operation.
These can be measured by the drive depending on the voltage mode selected as follows:

Ur_I = Stator resistance and voltage offset are measured on power up providing no trip condition is present and the drive enable (terminal 30) signal
is active.

Ur_S = Stator resistance and voltage offset are measured every time the run command is activated. This mode ensures the drive compensates for
any change in the motor parameters due to temperature changes.

Ur = No test is performed - a test should be carried out using one of the other modes or the stator resistance entered manually. (The voltage offset
cannot be entered manually as this is also a function of the drive.) This mode should be used where it is not desirable for the drive to test the motor
on power up or before a run.

The stator resistance and voltage offset values can be viewed in Pr 5.17 and Pr 5.23 respectively.
Pr 0.40 {5.12} Autotune

The motor must be disconnected from any load including the gearbox before commencing an autotune.

Once the test is enabled the drive runs the motor to two thirds base speed and measures the no load current which equals the magnetising current.
From the no load current and the motor rated current the drive then calculates the power factor.

Pr 5.27 Slip compensation and Pr 0.45 {5.08} Motor rated speed

When a motor being controlled in open loop mode has load applied a
characteristic of the motor is that the output speed droops in proportion
to the load applied as shown aside:

In order to prevent the speed droop shown above slip compensation
should be enabled.

Pr5.27 must be set to a 1 ( this is the default setting ) and the motor
rated speed must be entered in Pr 0.45 {5.08}. to enable slip

compensation. The motor rated speed parameter should be set to the A Demanded speed
synchronous speed of the motor minus the slip speed. Thisis often | [T == 20077
displayed on the motor nameplate. | e S hft ........... e
art spee!
i.e. For atypical 18.5 kW, 50 Hz, 4 pole motor the motor rated speed is P
1465 rpm
The synchronous speed for a 4 pole motor is 1500 rpm therefore the slip
speed is 35 rpm
If the synchronous speed is entered slip compensation will have no
effect. >
If too small a value is entered the motor will run faster than the Load
demanded frequency.
Synchronous speeds for different numbers of poles are as follows :
2 pole = 3,000 rpm
4 pole = 1,500 rpm
6 pole = 1,000 rpm
8 pole =750 rpm
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8.1.2 Closed loop vector motor control

Pr 0.46 {5.07} Motor rated current Defines the maximum motor continuous current

The motor rated current parameter must be set to the maximum continuous current of the motor to ensure the current limits in the drive function at
the correct levels so that the motor is protected should an overload situation occur.

Pr 0.42 {5.11} Motor number of poles

Defines the number of motor poles

The motor number of poles parameter defines the synchronous speed of the motor, which in conjunction with the motor rated speed parameter
defines the slip speed.

Pr 0.44 {5.09} Motor rated voltage

Defines the voltage applied to the motor at rated frequency

Pr 0.47 {5.06} Motor rated frequency Defines the frequency at which rated voltage is applied

output Output voltage characteristic
voltage A
Pr5.09 [ eeeememmsseereeeiinnnnnn -
The voltage and frequency parameters define the relationship between
the voltage and frequency applied to the motor as shown aside:
The volts / frequency ratio must be kept constant to ensure rated torque
is available from the motor over the frequency range. Pro09/2 freeeeees g
>
Pr506/2 Pr5.06 Output
frequency
Pr 0.43 {5.10} Motor rated power factor Deflnes_ the angle between the motor rated current and the torque
producing current
Torque Total motor
producing current
CUITENt  govevevrenienn,
The power factor is found by the drive during the autotune procedure. It
is used to set the level at which the magnetising current is controlled.
" Magnetising
curre_nt
Pr 0.45 {5.08} Motor rated speed Defines the motor rated speed
The motor rated speed parameter should be set to the synchronous speed of the motor minus the slip speed.
This is often displayed on the motor nameplate .i.e. For a typical 18.5 kW, 50 Hz, 4 pole motor the motor rated speed is 1465 rpm
The synchronous speed for a 4 pole motor is 1500 rpm therefore the slip speed is 35 rpm
Synchronous speeds for different numbers of poles are as follows :
2 pole = 3,000 rpm
4 pole = 1,500 rpm
6 pole = 1,000 rpm
8 pole = 750 rpm
The accuracy of this parameter is very important as it directly affects the torque produced at the shaft.
Often the value given on the motor nameplate is not 100% accurate which can lead to a loss of torque.
The parameter can be tuned by the drive using the slip optimiser - please see the description which follows.
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Pr 0.40 {5.12} Autotune

The motor must be stationary and disconnected from any load (including
the gearbox ) before commencing an autotune.

The test is completed in three stages as follows :

1. Motor leakage inductance (Pr5.24)
Before the motor rotates the leakage inductance is measured. This is
required for the slip optimiser to work correctly.

2. Power factor (Pr0.43/5.10)
The motor runs up to two thirds base speed and the no load current
is measured. This equals the magnetising current which in
conjunction with the motor rated current value allows the power
factor to be calculated.

3. Saturation characteristic (Pr 5.29 / 5.30)
The drive continues to turn the motor and while doing so gradually
reduces the magnetising current to determine the relationship
between magnetising current and motor flux for the specific motor
being controlled.
The saturation characteristic sets the levels at which the magnetising
current is controlled during operation above base speed (field
weakening).

cos =7

N rpm

Pr 5.27 Slip optimisation

Slip optimisation is used as follows :

1. To optimise the motor rated speed parameter from the motor nameplate value to the best value for the individual motor on a one off basis during
commissioning.

2. To constantly monitor and optimise the motor rated speed during normal operation to compensate for changes in motor temperature which can
have a significant effect on rotor resistance and thus rated speed.

The following conditions must apply for the slip optimiser to function correctly :

¢ As detailed above in the autotune section the motor leakage inductance (Pr 5.24) is required for this feature to function correctly. An autotune
should be carried out before enabling the slip optimiser.

¢ The drive must run at a speed greater than 1/8 X rated speed.

¢ Atleast 1/8 x rated load must be applied.
« Slip optimisation can only be used at or below base speed. If field weakening operation is required the optimiser should be enabled during
commissioning only then disabled for high speed operation.

Pr 4.13/4.14 Current loop gains

The current loop gains control the response of the current loop to a change in current (torque) demand.
Inappropriate values entered in these parameters can cause the control system to become unstable.

The default values give satisfactory performance for most applications however for optimal performance in dynamic applications the values may
require tuning for the specific motor.

The current loop gains can be calculated from the motor resistance and inductance values by either:

1. Using the formula detailed below
2. The gain calculator wizard in Unisoft version 3.43 in the "Tools’ menu

The proportional gain (Pr 4.13) should be set to 1800 x Pr5.24 x 103 x Pr 11.32
where :
Pr 5.24 = per phase motor leakage inductance (mH)
Pr 11.32 = Drive rated current
R

The integral gain (Pr 4.14) should be setto 0.044 x Pr4.13x —————
Pr5.24x10

where :

Pr 4.13 = current loop proportional gain calculated above
R = per phase stator resistance (from the motor data sheet)
Pr 5.24 = per phase motor leakage inductance (mH)

NOTE

The numerical value in Pr 5.24 should be input directly into the above formula in mH

The x 107 term converts this to H.
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Pr 3.10/3.11/3.12 Speed loop gains

The speed loop gains control the response of the speed loop to a change in speed demand.

The default values give satisfactory performance for most applications however for optimal performance in dynamic applications the values may
require tuning for the specific motor.

Inappropriate values entered in these parameters can cause the control system to become unstable.
The proportional gain (Pr 3.10) responds proportionally to the difference between the demanded value and the actual value (the error).

The integral gain (Pr 3.11) responds proportionally to the accumulation of the error. It is used to eliminate steady state error and under dynamic
conditions provide stiffness to the system.

The derivative gain (Pr 3.12) is proportional to the rate of change of the error. It improves the stability of the system under transient conditions.
The speed loop gains can be tuned by either :

1. Using an oscilloscope and the method described below
or

2. The gain calculator wizard in Unisoft version 3.43, which requires the following:
¢ motor inertia
¢ load inertia (reflected through the gear box if used)
« stiffness / compliance angle (user defined deflection of the motor shaft when full torque is applied)
« drive rated current
« motor nameplate details

Tuning the speed loop gains using an oscilloscope

Connect the oscilloscope to analog output 1 to monitor the speed
feedback.

Give the drive a step change in speed reference and monitor the
response of the drive on the oscilloscope.

. . L Speed demand
The proportional gain should be set up initially - the value should be

increased up to the point where the speed overshoots and then reduced
slightly.

The integral term should then be increased up to the point where the
speed becomes unstable and then reduced slightly. Insufficient proportional
If a derivative gain is required the value should be increased up to the gain [0.07]
point where the system response becomes unstable and then reduced
slightly.

It may now be possible to increase the proportional gain to a higher
value and the process should be repeated until the system response Excessive proportional
matches the ideal response shown below. gain [0.07]

The diagram below shows the effect of incorrect P and | gain settings as
well as the ideal response.

Excessive integral gain
[0.08]

Ideal response

RR
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8.1.3 Servo motor control

Pr 0.46 {5.07} Motor rated current Defines the maximum motor continuous current

The motor rated current parameter must be set to the maximum continuous current of the motor to ensure the current limits in the drive function at
the correct levels so that the motor is protected should an overload situation occur .

Pr 0.42 {5.11} Motor number of poles Defines the number of motor poles

The motor number of poles parameter defines the number of electrical revolutions in one whole mechanical revolution of the motor.
Pr 0.40 {3.25} Autotune

The motor should be stationary and disconnected from any load
(including the gearbox ) before commencing an autotune.

The test rotates the motor by less than a revolution. The exact distance
depends on the number of motor poles.

The autotune measures the offset between the feedback device zero
and the rotor zero. This is required so that the voltage applied is in phase 0
with the back EMF from the motor.

If the value entered is incorrect the drive will not control the motor
correctly.

The result can be :

1. loss of torque

2. excessive heating of the motor
3. in extreme cases the motor can run out of control to maximum speed

If the load cannot be removed and it is solely an inertia a high current
autotune can be enabled.

Set Pr5.27 = 1 prior to enabling the autotune.
Pr 4.13/4.14 Current loop gains

The current loop gains control the response of the current loop to a change in current ( torque ) demand.

The default values give satisfactory performance for most applications however for optimal performance in dynamic applications the values may
require tuning for the specific motor.

Inappropriate values entered in these parameters can cause the control system to become unstable.
The current loop gains can be calculated from the motor resistance and inductance values by either:

1. Using the formula detailed below
2. The gain calculator wizard in Unisoft version 3.43 in the "Tools’ menu
The proportional gain (Pr 4.13) should be set to 1800 x L x 103 x Pr 11.32
where :
L = per phase motor leakage inductance (mH) (from the motor data sheet)
Pr 11.32 = Drive rated current
The integral gain (Pr 4.14) should be set to 0.044 x Pr 4.13 x L—:«;
L x 10
where :

Pr 4.13 = current loop proportional gain calculated above
R = per phase stator resistance (from the motor data sheet)
L = per phase motor leakage inductance (mH) (from the motor data sheet)

NOTE

For very small servo motors with high inductance the values calculated from the above formulae can be too high resulting excessive motor noise.
The values should be calculated and then reduced to a suitable level manually.
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Pr 3.10/3.11/3.12 Speed loop gains

The speed loop gains control the response of the speed loop to a change in speed demand.

The default values give satisfactory performance for most applications however for optimal performance in dynamic applications the values may
require tuning for the specific motor.

Inappropriate values entered in these parameters can cause the control system to become unstable.

The proportional gain (Pr 3.10) responds proportionally to the difference between the demanded value and the actual value (the error).

The integral gain (Pr 3.11) responds proportionally to the accumulation of the error. It is used to eliminate steady state error and under dynamic
conditions provide stiffness to the system.

The derivative gain (Pr 3.12) is proportional to the rate of change of the error. It improves the stability of the system under transient conditions.
The speed loop gains can be tuned by either :

1. Using an oscilloscope and the method described below
2. The gain calculator wizard in Unisoft version 3.43, which requires the following:
¢ motor inertia
¢ load inertia (reflected through the gear box if used)
« stiffness / compliance angle (user defined deflection of the motor shaft when full torque is applied)
« drive rated current
« motor nameplate details

Tuning the speed loop gains using an oscilloscope

Connect the oscilloscope to analog output 1 to monitor the speed
feedback.

Give the drive a step change in speed reference and monitor the
response of the drive on the oscilloscope.

. . L Speed demand
The proportional gain should be set up initially - the value should be

increased up to the point where the speed overshoots and then reduced
slightly.

The integral term should then be increased up to the point where the
speed becomes unstable and then reduced slightly. Insufficient proportional
If a derivative gain is required the value should be increased up to the gain [0.07]

point where the system response becomes unstable and then reduced
slightly.

It may now be possible to increase the proportional gain to a higher
value and the process should be repeated until the system response Excessive proportional
matches the ideal response shown aside. gain [0.07]

The diagram below shows the effect of incorrect P and | gain settings as
well as the ideal response.

Excessive integral gain
[0.08]

Ideal response

RR

8.2 Current limits The maximum setting of these parameters depends on the ratio of motor

) o rated current to drive rated current and the power factor.
The default setting for the current limit parameters are 150% x motor

rated current for open loop and closed loop vector modes and 175%* x
motor rated current for servo mode.

The drive can be oversized to permit a higher current limit setting to
provide higher accelerating torque as required up to a maximum of

400%.
There are three parameters which control the current limits: . .
. — . ) Please note that too high a setting of these parameters can cause
e Pr ttl.OS Motoring current limit: power flowing from the drive to the permanent damage to a servo motor by demagnetising the rotor.
motor . )
«  Pr4.06 Regen current limit: power flowing from the motor to the * 150% for Unidrive Size 5
drive

¢ Pr4.07 Symmetrical current limit: current limit for both motoring and
regen operation

The lowest of either the Motoring and Regen current limit or the

symmetrical current limit applies.
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8.3 Motor thermal protection 8.5.2 Field weakening (constant power) operation

The Unidrive models the temperature of the motor using the motor rated
current parameter, the thermal time constant parameter and the actual
current flowing at any point in time.

An accumulator (Pr 4.19) increments or decrements based on the
current flowing in the motor.

If the motor runs for a given time at a level below the rated current of the
motor the accumulator will settle at a value equivalent to the motor
temperature.

An it.ac trip instantaneously occurs if the accumulator reaches 100%.
This can only occur if the rms current flowing is greater than 105%. or if
a current peak lasts for enough time to cause the accumulator to peak at
or above this level.

The default setting of the thermal time constant (Pr 4.15) is 89s for an
induction motor (open loop and closed loop vector) which is equivalent
to an overload of 150% for 60s from cold.

The default value for a servo motor is 7s which is equivalent to an
overload of 175% for 4s from cold.

The maximum value for the thermal time constant can be increased up
to a maximum value of 400s to allow an increased overload if the motor
thermal characteristics permit.

For applications using CT Dynamics Unimotors the thermal time
constants can be found in the Unimotor manual.

8.4  Switching frequency

The default switching frequency for the drive is 3kHz however this can
be increased up to a maximum value of 12kHz.

If the switching frequency is increased the following apply :

1. Increased heat loss in the drive which means that derating to the
output current must be applied.
See the derating table for switching frequency and ambient
temperature in the Chapter 11 Technical Data on page 173.

2. Reduced heating of the motor - due to improved output waveform
quality

3. Increased sample rate on the speed and current controllers

A trade off must be made between motor heating and drive heating and

the demands of the application with respect to the sample time required.

Sample time (us)
OL >Current control
CL > Speed control

Sample time (us)
OL > Peak limit
CL > Current control

Switching frequency

3 333 333
4.5 444 222
6 333 166
9 444 222
12 333 166

8.5 High speed operation

8.5.1 Encoder feedback limits

In the closed loop modes when using encoder feedback the maximum
speed of the drive is limited by the maximum frequency limit of the
encoder input as follows :

Encoder PPR Maximum Speed (rpm)
up to 5,000 3,000
up to 2,500 6,000
up to 1,250 12,000
up to 625 24,000
up to 312 30,000

(Open loop and closed loop vector mode only)

The Unidrive can be used to run an induction machine above
synchronous speed into the constant power region. The speed
continues to increase and the available shaft torque reduces.

The characteristics below show the torque and output voltage
characteristics as the speed is increased above the rated value.

A
Torque A
1
1
1
1
1
! Speed "
A !
1
Rated | __________ ,
voltage !
1
1
1
1
1
Speed "

Care must be taken to ensure the torque available above base speed is
sufficient for the application to run satisfactorily.

8.5.3 Saturation breakpoints

The saturation breakpoint parameters (Pr 5.29 and Pr 5.30) found during
the autotune in closed loop vector mode ensure the magnetising current
is reduced in the correct proportion for the specific motor.

(In open loop mode the magnetising current is not actively controlled)

8.5.4 Switching frequency

With a default switching frequency of 3 kHz the maximum output
frequency should be limited to 250 Hz. Ideally a minimum ratio of 12 : 1
should be maintained between the output frequency and the switching
frequency. This ensures the number of switchings per cycle is sufficient
to ensure the output waveform quality is maintained at a minimum level.

If this is not possible, quasi square switching should be enabled (Pr 5.20
=1). The output waveform will be quasi square above base speed
however this also ensures a symmetrical output waveform which results
in a better quality output than would otherwise result.

8.5.5 Output frequency doubling

(Open loop only)

If this bit is set the motor output frequency is twice the displayed value.
The maximum open loop output frequency increases from 1,000Hz to
2,000Hz.

The following parameters need to be re-scaled when this mode of
operation is used.
For example:-

The real machine is 4 pole, 2,000Hz, 400V, 60,000 rpm, full load speed
58,000 rpm, and the desired maximum speed is 40,000 rpm with a trip at
50,000 rpm. Acceleration is to be 500Hz / sec.

Menu 1:

maximum frequency (Pr 1.06) should be set to:
0.5 x 2,000 x 40,000/ 60,000 = 667Hz

Menu 2:

the ramp times (Pr 2.11 to 2.29) need to be set at:
0.5x 0.2 sec per 100Hz =0.1
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Menu 3:
the over-speed trip threshold (Pr 3.08) should be set at
0.5 x 2,000 x 50,000 / 60,000 = 833Hz

Menu 5:

the rated motor voltage (Pr 5.09) 400V

the rated frequency (Pr5.06)0.5*2,000 = 1,000Hz
the full load speed is (Pr5.08) 0.5*58,000 = 29,000rpm
the motor poles (Pr5.11) 4 POLE

Extreme caution should be exercised when setting this bit as the actual
machine speed will be double that indicated.

8.5.6 Maximum speed / frequency

In open loop mode the maximum frequency is 2,000 Hz when output
frequency doubling is used.

In closed loop vector mode the maximum output frequency should be
limited to 400 Hz.

In servo mode field weakening is not possible so the maximum speed is
limited by the voltage constant (K,) of the motor.

Ke is a specific constant for the servo motor being used. It can normally
be found on the motor data sheet in V/krpm (volts per 1,000rpm).
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9 Macros

9.1 Introduction

Application macros are pre-programmed parameter sets. They minimise
the number of different parameters to be set during start-up. The control
terminals are configured for specific applications and commonly used
parameters are cloned into Menu O.

The following parameters are common to each macro:

Pr Function
0.00 Configuration and saving
0.01 Minimum frequency/speed clamp
0.02 Maximum frequency/speed clamp
0.03 Acceleration rate
0.04 Deceleration rate
0.05 Reference selector
0.06 Current limit
0.07 OL> Voltage mode selector
CL> Speed-loop proportional gain
OL> Boost voltage
0.08 - :
CL> Speed-loop integral gain
0.09 OL> Dynamic VI/f select
CL> Speed-loop derivative gain
010 OL> Estimated motor speed
CL> Motor speed
0.31 Macro number
0.32 Serial comms. mode
0.33 Drive rated current (FLC)
0.34 User security code
0.35 Keypad reference
0.36 Serial comms. baud rate
0.37 Serial comms. address
0.38 Power up parameter display select
0.39 Synchronise to a spinning motor
0.40 Autotune
0.41 PWM switching frequency selector
0.42 Motor — number of poles
0.43 Motor — power factor
0.44 Motor — rated voltage
0.45 Motor — rated full load rpm
0.46 Motor — rated current
0.47 Motor — rated frequency
0.48 Drive operating mode selector
0.49 Security status
0.50 Drive software version

The following macros are available.:

Macro Description Code
1 Easy mode 2001
2 Motorised potentiometer 2002
3 Preset frequencies / speeds 2003
4 Torque control 2004
5 PID (set-point control) 2005
6 Axis-limit control 2006
7 Brake control 2007
8* Digital lock / shaft orientation 2008

* Only available in closed loop vector or servo operating modes.

Macro 1 — Easy Mode

The Easy mode macro gives the simplest operation of the drive for basic
applications. It is identical to the default condition except that menu 0
has less parameters.

Macro 2 — Motorised potentiometer

The Motorised potentiometer macro enables the drive's own internal
motorised potentiometer to control the speed of the drive via digital
inputs. A digital input selects between an analog speed reference and
the motorised potentiometer reference.

Macro 3 — Preset frequencies / speeds

The Preset reference macro enables the use of preset references to
control the speed of the motor via digital inputs. A digital input selects
between an analog speed reference and the preset references.

Macro 4 — Torque control

The Torque control macro configures the drive for use in Torque control
mode, selectable via a digital input. Analog input 1 is configured for the
torque reference. When in speed control analog 2 is the speed
reference. When in torque control with the drive in closed loop mode
analog input 2 is the speed override reference. Enabling torque mode
with the drive in open loop mode will put the drive in to pure torque
control. In closed loop mode the drive will be put in to torque control with
speed override.

Macro 5 — PID (set-point control)

The PID control macro enables the drive's own internal PID controller to
control the speed of the motor. Analog input 1 is configured for the main
speed reference, analog input 2 is the PID reference and analog input 3
is the PID feedback. A digital input selects between an analog speed
reference and the PID control.

Macro 6 — Axis-limit control

The Axis limit control macro configures the drive for use with limit
switches so that the drive is stopped when a position limit has been
reached. The speed reference can be either unipolar or bipolar.

Macro 7 — Brake control

The brake control macro configures the drive to apply or release a
mechanical brake on a motor in a crane or hoist application. The drive
issues a brake release signal via a digital output when the relevant
conditions are met.

Where a safety hazard may exist the drive alone must not

be permitted to release the brake. An independent safety

interlock must be provided to ensure safe operation in the
event of drive failure or incorrect operation.

Macro 8 — Digital lock / shaft orientation
Only available in closed loop vector or servo operating modes.
Digital lock:

The drive operates as a slave in a closed loop master-slave system. The
slave motor is digitally locked to the master motor.

Shaft orientation:

The motor speed is controlled in the same way as for default operation,
but the motor shaft can be orientated to a specified angular position
before and/or after running the motor.
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9.2 How to load a macro

The motor map can be entered and the drive autotuned before or after
loading a macro.

Procedure
Enter code for the required macro in Pr xx.00

Press the red reset button or toggle the reset digital input (ensure Pr
xx.00 returns to 0)

Perform a parameter save.

When changing between macros ensure that the drive is defaulted
before the new macro is loaded.

9.3 Macro terminal connection changes

Technical
Data

Advanced

Parameters Diagnostics

UL Listing
Information

Macro 1 |

Easy mode

2001

less parameters.

The Easy mode macro gives the simplest operation of the drive for basic applications. It is identical to the default condition except that menu 0 has

(local) 4 ~ 20mA

SPEED

TORQUE

LOCAL / REMOTE

Signal
connector
Status relay S[1]« 1, o> T speed
Drive healthy S 2 41_{ CL> AT ZERO SPEED
Analog
reteronce’ A foSlale Reser — O
(remote) 0 ~ 10V Sl 5 |» JOG SELECT
' U l Qs > Olzs)»
"""" LS [ RUN FORWARD
S| 3
Anal Olzrly
nalog 0V common RUN REVERSE
frequency/speed NES
reference 2

~ REMOTE

Q2

OL> External trip
CL> Drive enable

~ O

0V common

Macro 2

Motorised potentiometer

2002

The Motorised potentiometer macro enables the drive's own internal motorised potentiometer to control the speed of the drive via digital inputs. A
digital input selects between an analog speed reference and the motorised potentiometer reference.

Signal
connector
Status relay Qi‘ﬂ
Drive healthy §74‘|_{
Analog
frequency/speed N ----- A+10V
reference 1 { ‘ { ‘ Qé‘
(remote) 0 ~ 10V .11 l j l } Qi’
e ol
3
0V common S
Motor thermistor
[ 7 +—f—H @n >
| S —
0V common
SPEED $ (
Q 9 |4
TORQUE \P 1 g =
ESp— |

UP

RESET and
MOT. POT. RESET

En—

DOWN

Szsp

RUN FORWARD

NES

RUN REVERSE

Slz7)»

MOT. POT. ENABLE

NEZ

__xr ANALOGI/P

MOT. POT. @ >

OL> External trip
CL> Drive enable

~ T

0V common
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Macro 3 Preset frequencies / speeds 2003

The Preset reference macro enables the use of preset references to control the speed of the motor via digital inputs. A digital input selects between
an analog speed reference and the preset references.

Signal
connector
Status relay Sl 1 4J_l
Drive healthy Q[ 2 41_{
Analog
frequency/speed K- 10V Q[ 1«
reference 1 { ‘ { \
(remote) 0 ~ 10V '-|J H H NEg
i — NEg
3
0V common S
Motor thermistor
[ 7 +—F—A NHZ
|7 S —
0V common
-
SPEED <\> (
I'C 9
TORQUE (I\D H g — :
|V AR—

PRESET SELECT A

RESET

Sl24]»

PRESET SELECT B

NES

RUN FORWARD

NES

RUN REVERSE

Sl27)»

PRESET ENABLE

ANALOG IIP ® >

PRESET REFS. ->

OL> External trip
CL> Drive enable

=

0V common

Macro 4

Torque control

2004

is the speed override reference.

torque control with speed override.

The Torque control macro configures the drive for use in Torque control mode, selectable via a digital input. Analog input 1 is configured for the
torque reference. When in speed control analog 2 is the speed reference. When in torque control with the drive in closed loop mode analog input 2

Enabling torque mode with the drive in open loop mode will put the drive in to pure torque control. In closed loop mode the drive will be put in to

Status relay
Drive healthy

Analog torque
reference 1 (0 ~ 10V)

CL> Analog speed

Signatl
®14J_l
Lzl f
_______ AN S
T N
) Ul Sep
“ov common SISz

Iﬂ }

limit (0 ~ 10V) >
Ly
ov com
SPEED $ ( \
p.
% ® 9 |d
TORQUE \|> u __ v} Slrol«
e
Motor thermistor [ 7 +—— NHEL

OL> AT SPEED
CL> AT ZERO SPEED

SE

0V common

AT MIN. SPEED

RESET

§9

RUN FORWARD

RUN REVERSE

TORQUE ENABLE

g FREQ./SPEED CONTROL

OL> External trip
CL> Drive enable

TORQUE CONTROL

0V common
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Macro 5 PID (set-point control) 2005

reference and the PID control.

The PID control macro enables the drive's own internal PID controller to control the speed of the motor. Analog input 1 is configured for the main
speed reference, analog input 2 is the PID reference and analog input 3 is the PID feedback. A digital input selects between an analog speed

Signal
connector
Status relay O 1 Py OL> AT SPEED
Drive healthy 6?41_{ CL> AT ZERO SPEED
_______ +10V
Ja Ja\
Frequency/speed { ‘ { ‘ - 2;4 RESET —_— A nd
reference 1 (0 ~ 10V) NE —e ————————— )| 25[p
L U == RUN FORWARD
¥ pee——— Lq [ 6 > NEIS
\ NEY RUN REVERSE
0V common S| 3 ®
_______ PlD ENABLE 4 g FREQ./SPEED CONTROL >
(FE)lD rf(js;ence ﬂ E.@> PID CONTROL ’
L J OL> External trip ->
"""" CL> Drive enable
31
0V common
s ittt A\
PID feedback Ij ’
1
0V common M| 11
SPEED 61[9 ( H
& 9]
TORQUE \'P VY Wl
=Y Ol10]«

Macro 6

Axis-limit control

2006

The Axis limit control macro configures the drive for use with limit switches so that the drive is stopped when a position limit has been reached. The
speed reference can be either unipolar or bipolar.

Signal
connector OL> AT SPEED
Status relay Qi{ﬂ CL> AT ZERO SPEED
Drive healthy @7 ¢ I
. 24|
Unipolar RESET — :
Analog —e o—ﬂ}
frequency/speed N -—-- 10V LIMIT FORWARD —
reference 1 NE ®>
’ \ { \ =<\ RUN FORWARD
(remote) 0 ~ 10V NEg SP
g U | N RUN REVERSE
"""" SH NEIZ
0V common LIMIT REVERSE —_—
NES
Bipolar —\'—-
Anal OL> External trip ’
nalog CL> Drive enable
31
frequency/speed +10V Q= |« OV common
reference & ___ Ao Tl
Loy U o
] CEEEEE Of o
+10V 0V common VE
el Position the limit switches to allow
nalog . .
frequency/speed go=mm---- H10V 4 for Fhe distance Fhat Wll! be_travelled
reference 2 f \ ST during deceleration. This distance
(local) 0 ~ 10V 7> will be increased if the deceleration
[ WARNING [
| \ } time is extended
N - - - -
0V common @
SPEED $ (
~
TORQUE \'l\) ] WEL
S —— N
Rttt ctl
Motor thermistor va e >
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Macro 7 Brake control 2007

The brake control macro configures the drive to apply or release a mechanical brake on a motor in a crane or hoist application. The drive issues a
brake release signal via a digital output when the relevant conditions are met

Signal Signal
connector connector

BRAKE RELEASE

17 =

RESET

X — ————Qsp
CL>JOG
NES

27(»
RUN REVERSE ®

0V common
Ol2s8)»
Analog _+10V LOCAL / REMOTE ~ REMOTE

frequency/speed AT '_\L—ﬂp
reference 2 IJ_-I ‘ f \ LOCAL SE
T

Analog
frequency/speed A--—---- 10V

f 1
(remote) 0 - 10v E i i

v

RUN FORWARD

dlloel [©lo

w]lo ][>
v

@
[~
A

(local) 0 ~ 10V OL> External trip ->
CL> Drive enable
AV g

0V common
0V common “WQ[11]

SPEED ¢) (

TORQUE

,__“
—
||
—
@)
[~
v

9

104

Motor thermistor ;
Macro 8 Digital lock / shaft orientation

This macro has two completely independent functions, digital lock and shaft orientation, selectable via Pr 0.15 {13.08}
Digital lock

-
2]

The drive operates as a slave in a closed loop master-slave system. The slave motor is digitally locked to the master motor.
Shatft orientation

The motor speed is controlled in the same way as for default operation, but the motor shaft can be orientated to a specified angular position before
and/or after running the motor.

See Pr 13.08 in Chapter 10 Advanced Parameters for further information.

Signal Signal
connector connector
ORIENTATION

1 compLETE* Ol24]«

RESET

4 —

JOG SELECT*
NE[S

27
RUN REVERSE ®>

0V common ® »
LOCAL / REMOTE ~ REMOTE

Ar;alog speed "\ """" (A{-'IOV NER - LOCAL ->
> !
Tocan 6 \ / Sl7» Drive enable - >

(local) 0 ~ 10V
31
\V g 0V common ®
ov com * Shatft orientation only
g ** Relative Jog when in Digital Lock mode

SPEED é {
P

R Q]

Status relay
Drive healthy

1
2

Analog speed N------- 10V
[eferenc)eol 1oV I.|.| I \
remote) 0 ~

|

v

RUN FORWARD

v

[4]
B
6]
5]

PPl @

—

Pr0.15
Speed control
Rigid digital lock with feed forward
Rigid digital lock without feed forward
Non rigid digital lock with feed forward
Non rigid digital lock without feed forward
Orientate when stopping the drive
Orientate when enabling and stopping the drive

I<
) (%)
~
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9.4  Macro logic diagrams and Menu 0 parameter changes

Figure 9-1 Macro 1 Easy mode logic diagram
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Figure 9-2 Macro 2 Motorised potentiometer logic diagram
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Figure 9-3 Macro 3 Preset speeds logic diagram
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Figure 9-4 Macro 4 Torque control logic diagram
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Figure 9-5 Macro 5 PID (set-point control) logic diagram
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Figure 9-6 Macro 6 Axis-limit control logic diagram
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Figure 9-7 Macro 7 Brake Control logic diagram
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i Shaft orientation:
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Figure 9-8 Macro 8 Digital lock / shaft orientation logic diagram
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E 030 revolution counter
1
Orientation 0.26
reference i
uD53 Positi
osition
Not fitted: 0 error 0.20

Fitted: 1
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ORIENTATION
RESET DRIVE ENABLE SPEED TORQUE COMPLETE
- - a a -
> 2
Pre-ramp Post-ramp
reference reference A
Motor control
0.11 0.12
Current
- limit
Speed-loop PID gains
Ramps
Speed-loop
fo proportional Synchronize
+ gain —I to a spinning
> o g ) > > motor
+ Speed-loop J
1t integral gain
i
1
1
i
Acceleration H v
rate !
E f Speed-loop Motor parameters
------ - deyivative
Deceleration gan 0.42 ~0.47
rate No. of poles
Power factor
Rated voltage
Rated speed
Rated current
Rated frequency
A Y
Motor
Motor speed active-current
Power stage
PWM switching
frequency
mu
- EEENEEEEEEEEEEEEEENEER
Pr | Function
0.11 | Pre-ramp reference
0.12 | Post-ramp reference
0.13 | Motor active-current
014 | Relative jog reference
0.15 | Position loop mode selector
0.16 | Feedback encoder no. of lines per revolution
0.17 | Reference encoder/resolver ratio
0.18 | Feedback-encoder/Reference-resolver speed [M]
0.19 | Feedback-encoder/Reference-resolver position
0.20 | Position error
0.21 | Reference-encoder/Feedback-resolver position Key
0.22 | Reference-encoder/Feedback-resolver speed ~
0.23 | Reference encoder no. of lines/pulses per revolution Input ’
0.24 | Position-loop gain > X Bt 0.XX Read-write (RW)
1ton- . terminals parameter
0.25 | Positioning speed limit @
0.26 | Orientation reference a
0.27 | Orientation acceptance window Wl Output Read-only (RO)
0.28 | Stop mode selector 4 @ terminals parameter
0.29 | Reference encoder/resolver revolution counter
0.30 | Feedback encoder/resolver revolution counter

Menu 0 changes from default configuration
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10  Advanced Parameters
These advanced parameters are listed for reference
purposes only. The lists in this chapter do not include
sufficient information for adjusting these parameters.
Incorrect adjustmen_t can affect the safety qf the system,
and damage the drive and or external equipment. Before
attempting to adjust any of these parameters, refer to the
Unidrive Advanced User Guide.
n’\ler%nbljsr Description
0 Commonly_ used basic set up parameters for quick / easy
programming

1 Speed references and limits

2 Ramps ( accel / decel )

3 Speed feedback / frequency slaving

4 Current control

5 Machine control

6 Sequencing logic

7 Analog I/0

8 Digital I/O

9 Programmable logic

10 Status flags / trip log

11 Menu 0 customisation / drive specific ratings

12 Programmable thresholds

13 Digital lock / orientation

14 Programmable PID function

15 Regen

16 Small option module set up

17 Large option module set up

18 Application menu 1

19 Application menu 2

20 Large option module set up

Operation mode abbreviations:

oL>
CL>

VT>
Sv>

NOTE

Open loop

Closed loop (which incorporates closed loop vector and

servo mode)
Closed loop vector mode
Servo

Parameter numbers shown in brackets {...} are the equivalent Menu 0
parameters. Some Menu 0 parameters appear twice since their function
depends on the operating mode.

The Range - CL column applies to both Closed-loop Vector and Closed-
loop Servo. For some parameters, this column applies only to one of
these modes; this is indicated accordingly in the Default columns.

In some cases, the function or range of a parameter is affected by the
setting of another parameter; the information in the lists relates to the
default condition of such parameters.

Technical
Data

UL Listing

Diagnostics Information
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10.1 Menu 1: Speed references and limits
Figure 10-1 Menu 1 logic diagram
LOCAL/REMOTE
v
29

Analog reference

Analog input 1

6

Analog
reference 1

Analog
reference 2

v

Menu 7

Preset reference

Preset reference

1.15
selector

Preset reference select bits 1 ~ 3

Analog reference 2
select

Preset reference
select

Keypad reference
select

Precision reference
select

Reference
selector

1.21~1.28

Preset
references

1to8

Scan timer

1.50

Preset reference

selected indicator

Preset | A i
reference
scan time

Preset reference
Scan-timer reset

Keypad reference

Keypad
Reference

Precision reference

Precision-reference
update disable

Precision
reference

Precision
reference trim

Reference selected
indicator

Reference
p_ercentage Level of
trim 17 reference
selected
Reference
offset
Reference
offset mode
select
Key
hd
bg Input Read-write (RW|
N x t ead-write (RW)
terminals parameter
P
b e Output Read-only (RO)
X ’
‘ terminals parameter

The parameters are all shown in their default settings
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JOG RUN FORWARD RUN REVERSE
v v
27 28
| Menu 8 |
Menu 6
Sequencer
Y
Jog selected Reference in skip
indicator Sequencer (Menu 6) | freq./speed band
indicator
Bipolar Reference
reference enabled
select indicator
------------------- Pre-ramp
: reference
Feed-forward Pre-filter
selected . 1.02 > reference
indicator Maximum .
Reverse freq/speed fo
selected "clamp” .
indicator .
H s Menu 2
) \j © Minimum .
Negative . freq./speed
minimum “clamp”
speed (Maximum
select reverse .
freq./speed)
+/__[1.oe]
1.07 )
N___[1o7 -
- ~[1.06]
: (120 | @ [ 231 ] | {] 133 |
+ __[106] - - -
/_ Skip freq./ Skip freq./ Skip freq./
4 speed 1 speed 2 speed 3
Velocity .
feed-forward \_
3 reference - [1.06] | 130 I | 132 | | 134 |
og - - - -
reference Skip freq. 1} {Skip freq. 2! | Skip freq. 3
speed band! ispeed band: speedband
+/__[1.06] 1,2.3 1,2.3 1,2.3
_\‘[1.07]
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Range({}) Default(>)
Parameter Type
oL CL oL VT Y
1.01 |Final reference +1,000.0 Hz * +30,000 rpm * RO | Bi P
1.02 |Pre-filter reference +1,000.0 Hz * +30,000 rpm * RO | Bi P
1.03 |Pre-ramp reference {0.11} +1,000.0 Hz * +30,000 rpm * RO | Bi P
1.04 |Reference offset +1,000.0 Hz +30,000 rpm 0 0 0 RW | Bi
1.05 |Jog reference {0.14} 0 ~400.0 Hz 0~ 4,000 rpm 15 50 50 RW | Uni
1.06 |Maximum frequency/speed {0.02} 0~1,000.0 Hz 0 ~ 30,000 rpm ELSJ'T; 28 ELSJ'T; iggg 3000 RW | Uni
1.07 |Minimum frequency/speed {0.01} 0~ [1.06] 0~ [1.06] 0 0 0 RW | Bi
1.08 [Negative minimum speed select Oorl Oorl 0 0 0 RW | Bit
1.09 |Reference offset select Oorl Oorl 0 0 0 RW | Bit
1.10 |Bipolar reference select Oorl Oorl 0 0 0 RW | Bit
1.11 |Reference enabled indicator Oorl Oorl RO | Bit P
1.12 |Reverse selected indicator Oorl Oorl RO | Bit P
1.13 |Jog selected indicator Oorl Oorl RO | Bit P
1.14 |Reference selector {0.05} 0~5 0~5 Egiz 2 Egﬁz 8 Egﬁz 8 RW | Uni
1.15 |Preset reference selector 0~9 0~9 0 0 0 RW | Uni
1.16 |Preset reference scan time 0~400.0s 0~400.0s 10 10 10 RW | Uni
1.17 |Keypad reference {0.35} +1,000.0 Hz +30,000 rpm 0 0 0 RO|Bi | S|P
1.18 |Precision reference +1,000.0 Hz +30,000 rpm 0 0 0 RW | Bi
1.19 |Precision reference trim 0~ 0.099 Hz 0~0.99 rpm 0 0 0 RW | Uni
1.20 |Precision-reference update disable Oorl Oorl 0 0 0 RW | Bit
1.21 |Preset reference 1 +1,000.0 Hz +30,000 rpm 0 0 0 RW | Bi
1.22 |Preset reference 2 +1,000.0 Hz +30,000 rpm 0 0 0 RW | Bi
1.23 |Preset reference 3 +1,000.0 Hz +30,000 rpm 0 0 0 RW | Bi
1.24 |Preset reference 4 +1,000.0 Hz +30,000 rpm 0 0 0 RW | Bi
1.25 |Preset reference 5 +1,000.0 Hz +30,000 rpm 0 0 0 RW | Bi
1.26 |Preset reference 6 +1,000.0 Hz +30,000 rpm 0 0 0 RW | Bi
1.27 |Preset reference 7 +1,000.0 Hz +30,000 rpm 0 0 0 RW | Bi
1.28 |Preset reference 8 +1,000.0 Hz +30,000 rpm 0 0 0 RW | Bi
1.29 |Skip freq./speed 1 {0.20} 0~ 1,000.0 Hz 0 ~ 30,000 rpm 0 0 0 RW | Uni
1.30 |Skip band 1 {0.21} 0~5.0Hz 0~50rpm 0.5 5 5 RW | Uni
1.31 |Skip freq./speed 2 {0.22} 0~ 1,000.0 Hz 0 ~ 30,000 rpm 0 0 0 RW | Uni
1.32 | Skip band 2 {0.23} 0~5.0Hz 0~50rpm 0.5 5 5 RW | Uni
1.33 |Skip freq./speed 3 0~ 1,000.0 Hz 0 ~ 30,000 rpm 0 0 0 RW | Uni
1.34 |Skip band 3 0~50Hz 0~50rpm 0.5 5 5 RW | Uni
1.35 |Reference in skip-band indicator Oorl Oorl RO | Bit P
1.36 |Analog reference 1 +1,000 Hz * +30,000 rpm * RO | Bi
1.37 |Analog reference 2 +1,000 Hz * +30,000 rpm * RO | Bi
1.38 |Reference percentage-trim +100.0 % +100.0 % RO | Bi
1.39 |Velocity feed-forward reference +1,000.0 Hz +30,000 rpm RO | Bi P
1.40 |Feed-forward selected indicator Oorl Oorl RO | Bit P
1.41 |Analog reference 2 selected indicator Oorl Oorl RO | Bit
1.42 |Preset reference selected indicator Oorl Oorl RO | Bit
1.43 |Keypad reference selected indicator Oorl Oorl RO | Bit
1.44 |Precision reference selected indicator Oorl Oorl RO | Bit
1.45 |Preset reference select bit 0 (LSB) Oorl Oorl RO | Bit
1.46 |Preset reference select bit 1 Oorl Oorl RO | Bit
1.47 |Preset reference select bit 2 (MSB) Oorl Oorl RO | Bit
1.48 |Scan-timer reset Oorl Oorl 0 0 0 RW | Bit
1.49 |Reference selected indicator 1~5 1~5 RO | Uni P
1.50 |Preset reference selected indicator 1~8 1~8 RO | Uni P
* The maximum value that can be used is limited to the larger value of parameters 1.06 and 1.07.
RO Read Only parameter Ur7i U-nipolar va}riable parameter R Reset required for new value to take effect
Bi Bipolar variable parameter S New parameter-value saved at power-down
. Txt Text variable parameter P Protected; forbidden as destination parameter
RW Read / Write parameter Bit Bit parameter FLC |Full-load current (max. continuous), Pr 11.32 {0.33}
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10.2  Menu 2: Ramps (accel. / decel.)
Figure 10-2 Menu 2 logic diagram
Key

Acceleration rate select bits

hd

X K t
2| |

2]

yS

¥ Output
o B o,

Read-write (RW)
parameter

Read-only (RO)
parameter

N OO W N =

Acceleration rates 1 ~ 8

Acceleration rate 1
Fwd Acceleration rate 1
Acceleration rate 2
Fwd Acceleration rate 2
Acceleration rate 3
Fwd Acceleration rate 3
Acceleration rate 4
Fwd Acceleration rate 4
Acceleration rate 5
Rev. Acceleration rate 1
Acceleration rate 6
Rev. Acceleration rate 2
Acceleration rate 7
Rev. Acceleration rate 3
Acceleration rate 8
Rev. Acceleration rate 4

Preset reference
selected indicator

W ® N @ o b W N

Reverse acceleration
rate select bits

v

Pre-ramp speed

reference 1.08

w~N O b WN

© N o AW N

C

Jog selected
indicator

The parameters are all shown at their default settings

Forward acceleration
selector

Rev acceleration
selector

Reverse acceleration
and deceleration select

¢ ——— ==

219 |Jog acceleration
rate]

Reverse Forward
accel. rate accel. rate
N N

< |[F

Acceleration

Ramp control
Ramp hold

Fast ramp mode

select*

Ramp hold
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Reverse acceleration
and deceleration select

rate
Forward Reverse
Decel. rate Decel. rate
N

Forward deceleration

ramp selector

Deceleration rate select bits

A

O~N OO O N

Deceleration rates 1~ 8

P

Rev deceleration
selector

Jog decelergtion

4= - - =

b

Deceleration
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[zz]
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Deceleration rate 1
Fwd Deceleration rate 1
Deceleration rate 2
Fwd Deceleration rate 2
Deceleration rate 3
Fwd Deceleration rate 3
Deceleration rate 4
Fwd Deceleration rate 4
Deceleration rate 5
Rev. Deceleration rate 1
Deceleration rate 6
Rev. Deceleration rate 2
Deceleration rate 7
Rev. Deceleration rate 3
Deceleration rate 8
Rev Deceleration rate 4

Reverse deceleration
rate select bits

Preset reference
selected indicator

' N

® N O A W N

Jog selected
indicator

Current control
Menu 4
(Open-loop only)

Ramp control
S-Ramp hold

S-Ramp acceleration
limit

Standard ramp voltage*

Ramp enable
(Closed- loop only)

201 Postramp

reference

* For more information, see section 10.21.1 Braking modes on page 166
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Range({}) Default(>)
Parameter Type
oL CL oL VT sV
2.01 |Post-ramp reference {0.12} +1,000 Hz * +30,000 rpm * RO | Bi P
2.02 |Ramp enable Oorl 1 0 RW/| Bit
2.03 |Ramp hold enable Oorl Oorl 0 0 0 RW/| Bit
Stnd.Hd (0) Stnd.Hd (0)
2.04 |Ramp mode selector* {0.15} FASt (1) FASt (1) Stnd.Ct (2) |Stnd.Ct (2)|Stnd.Ct (2)JRW | Txt
Stnd.Ct (2) Stnd.Ct (2)
2.05 |Ramp-rate range select Oorl 0 1 RW/| Bit
2.06 |S-ramp enable {0.18} Oorl Oorl 0 0 0 RW/| Bit
2.07 |S-ramp da/dt {0.19} | 0 ~ 3,000.0 s%/100 Hz | 0 ~ 30.000 s%/1,000 rpm 3.1 15 0.03 JRW| Uni
EUR> 750 | EUR>750 | EUR>750 .
2.08 |Standard ramp voltage* 0 ~800V 0~800V USA> 775 | USA> 775 | USA> 775 RW | Uni
2.09 |Reverse acceleration and deceleration select Oorl Oorl 0 0 0 RW/| Bit
2.10 |Forward acceleration ramp selector 0~9 0~9 0 0 0 RW | Uni
Acceleration rate 1 / Forward VT> 0 ~ 3,200 )
2n acceleration rate 1 {0.03} | 0~3,200.0 s/100Hz SV> 0~32.000 s/1,000rpm E 2 02 RW] Uni
Acceleration rate 2 / Forward _ VT> 0~ 3200 - .
212 acceleration rate 2 0~ 3,200.0 s/100Hz SV> 0~32.000 s/1,000rpm 5 2 02 RW| Uni
Acceleration rate 3 / Forward VT> 0 ~ 3200 )
213 acceleration rate 3 0~ 3,200.0 s/100Hz SV> 0~32.000 s/1,000rpm 5 2 02 RW| Uni
Acceleration rate 4 / Forward VT> 0 ~ 3200 )
214 acceleration rate 4 0 ~ 3,200.0 s/100Hz SV> 0~32.000 s/1,000rpm E 2 02 RW] Uni
Acceleration rate 5 / Reverse VT> 0 ~ 3200 )
215 acceleration rate 1 0~ 3,200.0 s/100Hz SV> 0~32.000 s/1,000rpm 5 2 02 RW| Uni
Acceleration rate 6 / Reverse VT> 0~ 3200 A
216 acceleration rate 2 0 ~ 3,200.0 s/100Hz SV> 0~32.000 s/1,000rpm 5 2 02 RW] Uni
Acceleration rate 7 / Reverse VT> 0 ~ 3200 ’
247 acceleration rate 3 0~ 3,200.0 s/100Hz SV> 0~32.000 s/1,000rpm 5 2 02 RW| Uni
Acceleration rate 8 / Reverse VT> 0~ 3200 ’
218 acceleration rate 4 0~ 3,200.0 s/100Hz SV> 0~32.000 s/1,000rpm 5 2 02 RW| Uni
. _ VT>0 ~ 32.0 s/1,000rpm ’
2.19 |Jog acceleration rate 0 ~ 3,200.0 s/100Hz SV>0 ~ 32.000 s/1,000rpm 0.2 0 0 RW | Uni
2.20 |Forward deceleration ramp selector 0~9 0~9 0 0 0 RW/| Uni
Deceleration rate 1 / Forward _ VT> 0 ~ 32.000 s/1000rpm - .
221 deceleration rate 1 {0.04} ] 0~3,200.0 s/100Hz SV> 0 ~ 32,000 s/1000rpm 10 2 02 RW| Uni
Deceleration rate 2 / Forward _ VT> 0 ~ 3,200 x )
222 deceleration rate 2 0~ 3,200.0 s/100Hz SV> 0~32.000 s/1,000rpm 10 2 02 RW| Uni
Deceleration rate 3 / Forward _ VT> 0 ~ 3,200 - .
223 deceleration rate 3 0~ 3,200.0 s/100Hz SV> 0~32.000 s/1,000rpm 10 2 02 RW| Uni
Deceleration rate 4 / Forward _ VT> 0 ~ 3,200 x )
224 deceleration rate 4 0~ 3,200.0 s/100Hz SV> 0~32.000 s/1,000rpm 10 2 02 RW| Uni
Deceleration rate 5 / Reverse VT> 0 ~ 3,200 )
225 deceleration rate 1 0 ~ 3,200.0 s/100Hz SV> 0~32.000 s/1,000rpm 10 2 02 RW] Uni
Deceleration rate 6 / Reverse _ VT> 0 ~ 3,200 x )
226 deceleration rate 2 0~ 3,200.0 s/100Hz SV> 0~32.000 s/1,000rpm 10 2 02 RW| Uni
Deceleration rate 7 / Reverse _ VT> 0 ~ 3,200 x )
221 deceleration rate 3 0~ 3,200.0 s/100Hz SV> 0~32.000 s/1,000rpm 10 2 02 RW| Uni
Deceleration rate 8 / Reverse _ VT> 0 ~ 3,200 x )
228 deceleration rate 4 0~ 3,200.0 s/100Hz SV> 0~32.000 s/1,000rpm 10 2 02 RW| Uni
. VT> 0~ 3,200 .
2.29 |Jog deceleration rate 0 ~ 3,200.0 s/100Hz SV> 0~32.000 $/1,000rpm 0.2 0 0 RW | Uni
2.30 |Rev acceleration selector 0~4 0~4 0 0 0 RW | Uni P
2.31 |Rev deceleration selector 0~4 0~4 0 0 0 RW | Uni P
2.32 |Forward acceleration select bit 0 (LSB) Oorl Oorl 0 0 0 RO | Bit
2.33 |Forward acceleration select bit 1 Oorl Oorl 0 0 0 RO | Bit
2.34 |Forward acceleration select bit 2 (MSB) Oorl Oorl 0 0 0 RO | Bit
2.35 |Forward deceleration select bit 0 (LSB) Oorl Oorl 0 0 0 RO | Bit
2.36 |Forward deceleration select bit 1 Oorl Oorl 0 0 0 RO | Bit
2.37 |Forward deceleration select bit (MSB) Oorl Oorl 0 0 0 RO | Bit
2.38 |Reverse acceleration select bit 0 (LSB) Oorl Oorl 0 0 0 RO | Bit
2.39 |Reverse acceleration select bit 1 (MSB) Oorl Oorl 0 0 0 RO | Bit
2.40 |Reverse deceleration select bit 0 (LSB) Oorl Oorl 0 0 0 RO | Bit
2.41 |Reverse deceleration select bit 1 (MSB) Oorl Oorl 0 0 0 RO | Bit

* The maximum value that can be used is limited to the larger value of parameters 1.06 and 1.07.

Uni Unipolar variable parameter R Reset required for new value to take effect
RO Read Only parameter - - -
Bi Bipolar variable parameter S New parameter-value saved at power-down
. Txt Text variable parameter P Protected; forbidden as destination parameter
RW Read / Write parameter - - -
P Bit Bit parameter FLC |Full-load current (max. continuous), Pr 11.32 {0.33}

NOTE

Where a parameter is represented by a text value, the value in brackets

in the range column is the setting used for serial communications.

* For more info, see section 10.21.1 Braking modes on page 166.
** These parameters have a default setting of 60s in the VTC variant.
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10.3 Menu 3: Speed feedback / frequency slaving
Figure 10-3 Menu 3 Open-loop logic diagram
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Figure 10-4 Menu 3 Closed-loop logic diagram
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Hard speed
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Hard speed
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Key
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{ I terminals parameter

The parameters are all shown at their default settings

* For more information, refer to section 10.21.7 Position loop modes on page 172.
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Range({}) Default(=>)
Parameter Type
oL CL oL VT SV
OL> Slave frequency-demand .
3.01 CL> Final speed demand +1,000.0 Hz +30,000 rpm RO | Bi P
3.02 |Speed feedback {0.10} +30,000 rpm RO | Bi P
3.03 |Speed error +30,000 rpm RO | Bi P
3.04 |Speed loop output *lyax % * RO | Bi P
3.05 |Zero-speed threshold 0~ 20.0Hz 0~ 200 rpm 1 5 5 RW | Uni
3.06 |At-speed lower limit 0~ 1,000.0 Hz 0 ~ 30,000 rpm 1 5 5 RW | Uni
3.07 |At-speed upper limit 0~ 1,000.0 Hz 0 ~ 30,000 rpm 1 5 5 RW | Uni
3.08 |Over-speed threshold 0~1,000.0 Hz 0 ~ 30,000 rpm 1,000 2,000 4,000 JRW/|Uni
3.09 |Absolute at-speed detect mode Oorl Oorl 0 0 0 RW/| Bit
3.10 |Speed-loop proportional gain {0.07} 0 ~ 32,000 200 200 RW/| Uni
3.11 |Speed-loop integral gain {0.08} 0 ~ 32,000 100 100 RW | Uni
3.12 | Speed-loop derivative gain {0.09} 0 ~ 32,000 0 0 RW | Uni
3.13 |Frequency slaving enable Oorl 0 RW/| Bit
3.14 |Slaving ratio numerator 0~ 1.000 1 RW | Uni
3.15 |Slaving ratio denominator 0.001 ~ 1.000 1 RW | Uni
3.16 |Frequency output enable Oorl 0 RW/| Bit
3.17 |Frequency scaling ratio select bit 1 Oorl 1 RW/| Bit
3.18 |Frequency scaling ratio select bit 2 Oorl 0 RW/| Bit
3.19 |Hard speed reference** +[1.06] 0 0 RW/| Bi
3.20 |Hard speed reference select** Oorl 0 0 RW/| Bit
No. of encoder lines / Pulses per 256 ~ 10,000 256 ~ 5,000 )
3.21 revolution Encoder lines / Pulses | Encoder lines / Pulses per 1,024 1,024 4,096 JRW/|Uni
per rev rev

3.22 |Frequency input select Oorl Oorl 1 0 0 RW/| Bit
3.23 |Encoder supply voltage select Oorl Oorl 0 0 0 RW/| Bit
3.24 |Encoder termination disable Oorl Oorl 0 0 0 RW/| Bit
(gig) Encoder phasing test enable Oorl 0 RW/| Bit
3.26 |Encoder 1 speed +30,000 rpm +30,000 rpm RO | Bi P
3.27 |Encoder 1 position rgv; :}'5633854 re(:)v; }1?63224 RO | Uni
3.28 |Phase position 0~6,143 rev/ 6143 RW|Uni| S| P
3.29 |Over-speed threshold mode select Oorl 0 RW/| Bit
3.30 |Speed feedback filter 0~10.0ms 0 0 RW | Uni
331 iie;g/';)lephasmg fail (ENCPH9) detection Oor1 0 rw /| Bit

RO Read Only parameter Ur7i Uhipolar va}riable parameter R Reset required for new value to take effect

Bi Bipolar variable parameter S New parameter-value saved at power-down
. Txt Text variable parameter P Protected; forbidden as destination parameter
RW Read / Write parameter Bit Bit parameter FLC |Full-load current (max. continuous), Pr 11.32 {0.33}

* For definition of Iy ax %, see Menu 4.

** For more information, refer to section 10.21.7 Position loop modes on
page 172.
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Figure 10-5 Menu 4 Open-loop logic diagram
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The parameters are all shown at their default settings
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* For more information, please refer to section 10.21.2 Torque
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age 166.
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Figure 10-6 Menu 4 Closed-loop vector logic diagram
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The parameters are all shown at their default settings

* For more information, please refer to section 10.21.2 Torque
Modes on page 166.

** For more information, please refer to section 10.21.4 Mains loss
modes on page 168. .
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Figure 10-7 Menu 4 Servo logic diagram
Speed
feedbac
Filter time
constant
Speed loop Torque mode
. output selector* E
N 1
Final
speed > Torque Current Current controller (
d d demand demand .
eman " Current loop
\— /404\ P gain**
/2 \ \/ Current loop
| gain**
N Filter
Y
Speed t4 \
»{ over-ride > P
level ) -
7Y
»| Coiler/uncoiler \
speed I
Zero over-ride i
speed 3.05 level
threshold v
Percentage Motor active
torque current
Torque > current 4.02
reference* 4
Torque
reference
offset
enable
Torque reference
offset
Current limits Over-riding Motor thermal  Motor protection
Drive rated - Motori current limit time constant mode
continuous otoring
current >
Regenerating > 418
Motor rated 507 | >
current - Symmetrical
Key
x|
Ly nput Read-write (RW.
N x N ead-write (RW) 10.08
. terminals parameter
At 100% Current limit Braking energy Motor Motor current
- . Output Read-only (RO) load active overload overload overload alarm
. terminals parameter indicator indicator indicator accumulator indicator
The parameters are all shown at their default settings

* For more information, please refer to section 10.21.2 Torque
Modes on page 166.

** For more information, please refer to section 10.21.4 Mains loss
modes on page 168.
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Information | Information | Installation Installation Started the motor Parameters Data Information
Range({}) Default(=>)
Parameter Type
oL CL oL VT SV

4.01 [Motor current magnitude 0~ lyax A 0~lyax A RO | Uni P
4.02 |Motor active-current {0.13} * lyax A * lyax A RO | Bi P
4.03 |Torque demand * lyax % * Iyax % RO | Bi P
4.04 |Current demand * lyax % * Iyax % RO | Bi P
4.05 |Motoring current limit 0~ Iyax % 0 ~ Iyax % 150 150 175 RW | Uni
4.06 |Regenerating current limit 0~ lyax % 0 ~ lyax % 150 150 175 RW| Uni
4.07 |Symmetrical current limit {0.06} 0~ lyax % 0 ~ lyax % 150 150 175 RW | Uni
4.08 |Torque reference* * Iyax % * lyax % 0 0 0 RW/| Bi
4.09 |Torque reference offset * Iyax % * lyax % 0 0 0 RW/| Bi
4.10 |Torque reference offset enable Oorl Oorl 0 0 0 RW/| Bit
4.11 |Torque mode selector* {0.17} 0~1 0~4 0 0 0 RW | Uni
4.12 |Current-demand filter time-constant 0~ 250 ms 0 0 RW | Uni
4.13 |Current-loop proportional gain** 0 ~ 30,000 0 ~ 30,000 20 150 130 RW | Uni
4.14 | Current-loop integral gain** 0 ~ 30,000 0 ~ 30,000 40 2,000 1,200 JRW/|Uni
4.15 |Motor thermal time-constant 0~400.0s 0~400.0s 89 89 7 RW | Uni
4.16 |Motor protection mode select Oorl Oorl 0 0 0 RW/| Bit
4.17 |Motor magnetizing current * lyax A * lyax A RO | Bi P
4.18 |Over-riding current limit 0~ Iyax % 0 ~ Iyax % RO | Uni P
4.19 |Overload accumulator 0~ 100 % 0 ~ 100 % RO | Uni P
4.20 |Percentage torque current 0~ lyax % 0 ~ lyax % RO | Bi P

Uni Unipolar variable parameter R Reset required for new value to take effect
RO Read Only parameter - - -
Bi Bipolar variable parameter S New parameter-value saved at power-down
. Txt Text variable parameter P Protected; forbidden as destination parameter
RW Read / Write parameter - - -
P Bit Bit parameter FLC |Full-load current (max. continuous), Pr 11.32 {0.33}

Types of current range

FLC

Full load current of the drive (maximum continuous output
current up to 40°C ambient temperature). Displayed in Pr 11.32

{0.33}.

Imax A Maximum overload output current of the drive up to 40°C

ambient temperature, derived as follows:

Size 1to 4> FLC x 220%
Size 5> FLC x 170%

Imax % The range is the maximum permissible percentage of Iyax

where this maximum is derived from the equations for Pr 0.06 in
section 6.2 Menu 0 full descriptions on page 57.

* For more information, please refer to section 10.21.2 Torque
Modes on page 166.

** For more information, please refer to section 10.21.4 Mains loss
modes on page 168.
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10.5 Menu 5: Machine control
Figure 10-8 Menu 5 Open-loop logic diagram
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The parameters are all shown at their default settings
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Figure 10-9 Menu 5 Closed-loop vector logic diagram
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The parameters are all shown at their default settings
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The parameters are all shown at their default settings
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Figure 10-10 Menu 5 Servo logic diagram
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Range({}) Default(=)
Parameter Type
oL CL oL VT sV
5.01 |Motor frequency +[1.06] RO | Bi P
5.02 |Motor voltage 0~528V 0~528 V RO | Bi P
5.03 |Total motor power + Pyax KW + Ppax kKW RO | Bi P
5.04 |Estimated motor speed {0.10} + 6000 rpm RO | Bi P
5.05 |dc-bus voltage 0~830 V 0~830 V RO | Uni P
5.06 |Motor - rated frequency (0477  0~-1000.0 Hz 0~ 1000.0 Hz Egiz 28 Egiz 28 RW | Uni
5.07 |Motor - rated current {0.46} 0~FLC A 0~FLC A FLC FLC FLC RW | Uni
EUR>1,450 .
5.08 |Motor - rated speed {0.45} 0~ 6,000 rpm 0 ~ 30,000 rpm 0 USA>1770 RW | Uni
5.09 |Motor - rated voltage {0.44) 0-~480 V 0-~480 V Egﬁz 328 Egiz 328 RW | Uni
5.10 |Motor - rated power factor {0.43} 0~ 1.000 0~ 1.000 0.92 0.92 RW|Uni| S| P
5.11 |Motor - number of poles {0.42} 2~32 2~32 4 4 6 RW/| Txt P
5.12 |Magnetizing current test enable {0.40} Oorl Oorl 0 0 RW/| Bit P
5.13 |Dynamic VI/f select {0.09} Oorl 0 RW/| Bit
Ur_s (0)
5.14 |Voltage mode selector {0.07} UL;FI(S)L) Ur_I (1)* RW | Uni P
Fd (3)
5.15 |Boost voltage {0.08} 0~25.0 % 0~25.0 % 3 3 RW | Uni
5.16 |Jog boost-voltage 0~25.0 % 3 RW | Uni
5.17 |Stator resistance 0~32.000 Q 0 RW|Uni| S| P
3 kHz (0) 3 kHz (0)
4.5kHz (1) 4.5kHz (1)
5.18 |PWM switching frequency selector {0.41} 6 kHz (2) 6 kHz (2) 3 (0)* 3 (0)** 3(0)* JRW| Txt
9 kHz (3) 9 kHz (3)
12 kHz (4) 12 kHz (4)
5.19 gﬁEWMWw&&wammMMWM Oor1 Oor1 0 0 0 rw /| Bit
5.20 |Quasi square-wave enable Oorl Oorl 0 0 0 RW/| Bit
5.21 |Field-gain reduction enable VT>0or1l 1 RW/| Bit
5.22 |Maximum speed x10 select Oorl 0 RW/| Bit
5.23 |Voltage offset 0~255V 0 RO|Uni| S|P
5.24 |Motor leakage inductance 0 ~320.00 mH 0 0 RW|Uni| S| P
5.25 |Output frequency doubling select Oorl 0 RW/| Bit
5.26 |Cross-coupling compensation enable Oorl 0 0 RW/| Bit
5.27 |Slip compensation enable Oorl 1 RW/| Bit
5.27 |Auto-optimize rated speed enable Oorl 0 RW/| Bit
5.7 Phasing test for motors with high inertia Oor1 0 rw /| Bit
loads
5.28 gii;:gib—l\g/eakening gain compensation Oor1 0 rw | Bit
5.29 |Motor saturation breakpoint 1 0~100 % 50 RW | Uni P
5.30 |Motor saturation breakpoint 2 0~100 % 75 RW | Uni P
5.31 |Voltage-controller gain 0~30 0~30 1 1 1 RW | Uni P
5.32 | Motor full load speed fine trim 0~0.99 rpm 0~0.99 rpm 0 0 RW | Uni P
5.33 | Thermal model-protection enable Oorl Oorl 0 0 0 RW/| Bit
RO Read Only parameter Ur7i Uhipolar va}riable parameter R Reset required for new value to take effect
Bi Bipolar variable parameter S New parameter-value saved at power-down
. Txt Text variable parameter P Protected; forbidden as destination parameter
RW Read / Write parameter Bit Bit parameter FLC |Full-load current (max. continuous), Pr 11.32 {0.33}
Power rating
Puax /3% Iyaxx (2091

1000

For definition of Iy ax, See Menu 4

Where a parameter is represented by a text value, the value in brackets
in the range column is the setting used for serial communications.

* This parameter has a default setting of Fd (3) in the VTC variant.

** This parameter has a default setting of 9kHz (3) in the LFT variant.
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10.6  Menu 6: Sequencing logic
Figure 10-11 Menu 6 logic diagram
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* For more information, refer to section 10.21.3 Stop Modes on *** For more information, refer to section 10.21.5 Sequencing Modes on
page 168. page 170.

o

The parameters are all shown at their default settings

** For more information, refer to section 10.21.4 Mains loss modes on **** For more information, refer to section 10.21.6 Catch a spinning
page 168. motor on page 171.
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Range({}) Default(>)
Parameter Type
oL CL oL vT SV
COrQi{)(O) COASt (0)
6.01 |Stop mode selector* {0.16} rP-dcl (2) P él)g P (1) rP (1) no.rP (2) JRW | Txt
del (3) Pros ()3)
td.dcl (4)
dis (0) diS (0)
6.02 | Auto-start mode selector ALYS (1) ALYS (1) diS (0) diS (0) diS (0) JRW| Txt
Pd.dP (2) Pd.dP (2)
dis (0) diS (0)
6.03 |Ac supply loss mode selector** StoP (1) StoP (1) diS (0) diS (0) diS (0) JRW| Txt P
ridE.th (2) ridE.th (2)
6.04 |Sequencing mode selector*** 0~4 0~4 4 4 4 RW | Uni P
6.05 |Minimum jog time 0~25.0s 0~25.0s 0 0 0 RW | Uni
6.06 |Injection braking level 0 ~ 100.0 %FLC 100 RW | Uni
6.07 |Injection braking time* 0~25.0s 5 RW | Uni
6.08 |Hold zero speed enable* Oorl Oorl 0 0 1 RW | Bit
6.09 |Synchronize to a spinning motor**** {0.39} Oorl Oorl 0 1 1 RW | Bit
6.10 |Synchronization ramp rate**** 0~ 25.0 s/100Hz 5 RW | Uni
6.11 |Keypad run key enable Oorl Oorl 0 0 0 RW | Bit
6.12 |Keypad stop key enable Oorl Oorl 0 0 0 RW | Bit
6.13 |Keypad fwd/rev key enable Oorl Oorl 0 0 0 RW | Bit
6.15 |Drive enable Oorl Oorl 1 1 1 RW | Bit
6.16 |Electricity cost/ kWh Cu?r;r?c(;(/)k(\)/vh Cu?r;r?c?/(/)k(\)/vh 0 0 o |rw|uni
6.17 |Power consumption meter reset Oorl Oorl 0 0 0 RW | Bit
6.18 |Time interval between filter changes 0 ~ 30,000 hr 0~ 30,000 hr 0 0 0 RW | Uni
6.19 |Filter change required/done Oorl Oorl 0 0 0 RW | Bit
6.20 |Time interval between lubrication 0~ 30,000 hr 0~ 30,000 hr 0 0 0 RW | Uni
6.21 |Lubrication required/done Oorl Oorl 0 0 0 RW | Bit
6.22 |Run-time log 0~30.365 years.days | 0~ 30.365 years.days RO [Uni| S | P
6.23 |Run-time log 0~ 23.59 hr min 0~ 23.59 hr min RO (Uni| S | P
6.24 |Power meter 0~ 30,000 MWh 0 ~ 30,000 MWh RO |Uni| S| P
6.25 |Power meter 0~999.9 kWh 0~999.9 kWh RO [Uni| S | P
6.26 |Running cost ((:)urr:;ig/(/)gr gurrﬁi&?ﬁr RO |Uni| S|P
6.27 | Time before filter change due 0 ~ 30,000 hr 0 ~ 30,000 hr RO [Uni| S|P
6.28 | Time before lubrication due 0~ 30,000 hr 0~ 30,000 hr RO |Uni| S| P
6.29 |Hardware enable Oor1l Oorl RO | Bit P
6.30 |Sequencing bit 0 Oorl Oorl 0 0 0 RW | Bit
6.31 |Sequencing bit 1 Oorl Oorl 0 0 0 RW | Bit
6.32 |Sequencing bit 2 Oorl Oorl 0 0 0 RW | Bit
6.33 |Sequencing bit 3 Oorl Oorl 0 0 0 RW | Bit
6.34 |run permit / step Oorl Oorl 0 0 0 RW | Bit
6.35 |Limit switch 1 Oorl Oorl RO | Bit
6.36 |Limit switch 2 Oorl Oorl RO | Bit
6.37 | Spinning motor start-voltage**** 0~100.0 % 25 RW | Uni
6.38 | Spinning motor voltage-ramp**** 0~25s 0.25 RW | Uni
RO Read Only parameter Ur7i Uhipolar va}riable parameter R Reset required for new value to take effect
Bi Bipolar variable parameter S New parameter-value saved at power-down
. Txt Text variable parameter P Protected; forbidden as destination parameter
RW Read / Write parameter Bit Bit parameter FLC |Full-load current (max. continuous), Pr 11.32 {0.33}

Where a parameter is represented by a text value, the value in brackets
in the range column is the setting used for serial communications.

* For more information, refer to section 10.21.3 Stop Modes on
page 168.

** For more information, refer to section 10.21.4 Mains loss modes on
page 168.

*** For more information, refer to section 10.21.5 Sequencing Modes on
page 170.

**** For more information, refer to section 10.21.6 Catch a spinning
motor on page 171.
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10.7  Menu 7: Analog I/O
Figure 10-12 Menu 7 logic diagram
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Analog
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1

Any
unprotected
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* Default setting
is Motor thermal

Analog
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Key
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r S
bl Output Read-only (RO)
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The parameters are all shown at their default settings
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Range({}) Default(=)
Parameter Type
oL CL oL vT sV
7.01 |Analog input 1 +100.0 % +100.0 % RO | Bi P
7.02 |Analog input 2 +100.0 % +100.0 % RO | Bi P
7.03 |Analog input 3 +100.0 % +100.0 % RO | Bi P
7.04 |Heatsink temperature 0~100°C 0 ~100°C RO | Uni P
7.05 |Control board temperature 0~100°C 0 ~100°C RO | Uni P
VOLt (0) VOLLt (0)
0-20(1) 0-20(1)
20-0(2) 20-0(2)
4-20.tr (3) 4 -20.tr (3)
7.06 |Analog input 1 mode selector {0.24} 20 - 4.1r (4) 20-4.1r (4) VOLt (0) VOLt (0) VOLt (0) JRW| Txt| R
4-20.Lo (5) 4-20.Lo (5)
20-4.Lo (6) 20 -4.Lo (6)
4 -20.Pr (7) 4 -20.Pr (7)
20-4.Pr(8) 20 - 4.Pr (8)
7.07 |Analog input 1 offset trim +10.000 % +10.000 % 0 0 0 RW/| Bi P
7.08 |Analog input 1 scaling 0~ 4.000 0 ~ 4.000 1 1 1 RW/| Uni
7.09 |Analog input 1 invert Oorl Oorl 0 0 0 RW/| Bit
7.10 |Analog input 1 destination parameter 0.00 ~20.50 0.00 ~20.50 1.36 1.36 1.36 RW|Uni| R | P
Menu.parameter Menu.parameter
7.11 |Analog input 2 mode selector {0.25} (as 7.06) (as 7.06) VOLLt (0) VOLt (0) VOLt (0) JRW| Txt
7.12 |Analog input 2 scaling 0~ 4.000 0 ~ 4.000 1 1 1 RW | Uni
7.13 |Analog input 2 invert Oorl Oorl 0 0 0 RW| Bit
7.14 |Analog input 2 destination parameter {0.26} 0.00 ~20.50 0.00 ~20.50 1.37 1.37 1.37 RW|Uni| R | P
Menu.parameter Menu.parameter
VOLt (0) VOLt (0)
0-20 (1) 0-20 (1)
20-0 (2) 20-0 (2)
4-20.r(3) 4204 (3) EUR> EUR> EUR>
. 20 - 4.r (4) 20 - 4.Ir (4) th (10) th(10) | th(10)
7.15 |Analog input 3 mode selector 4-20.Lo (5) 4-20.Lo (5) RW| Txt| R
USA> USA> USA>
20-4Lo (6) 20-4.Lo (6) VOLt(0) | VOLt(0) | VOLt(0)
4 -20.Pr (7) 4-20.Pr (7)
20-4.Pr(8) 20 - 4.Pr (8)
th.SC (9) th.SC (9)
th (10) th (10)
7.16 |Analog input 3 scaling 0~ 4.000 0 ~ 4.000 1 1 1 RW | Uni
7.17 |Analog input 3 invert Oorl Oorl 0 0 0 RW/| Bit
7.18 |Analog input 3 destination parameter 0.00 ~20.50 0.00 ~20.50 0 0 0 RW|Uni| R | P
Menu.parameter Menu.parameter
7.19 |Analog output 1 source parameter 0.00 ~20.50 0.00 ~20.50 5.01 3.02 3.02 RW|Uni|R | P
Menu.parameter Menu.parameter
7.20 |Analog output 1 scaling 0~ 4.000 0 ~ 4.000 1 1 1 RW | Uni
VOLLt (0) VOLt (0)
7.21 |Analog output 1 mode selector 0-20(1) 0-20(1) VOLt (0) VOLt (0) VOLt(0) JRW|Txt| R | P
4-20(2) 4-20(2)
7.22 |Analog output 2 source parameter MO'OO ~20.50 0.00 ~20.50 4.02 4.02 4.02 RW|Uni| R | P
enu.parameter Menu.parameter
7.23 |Analog output 2 scaling 0~ 4.000 0 ~ 4.000 1 1 1 RW | Uni
VOLLt (0) VOLt (0)
7.24 |Analog output 2 mode selector 0-20(1) 0-20(1) VOLLt (0) VOLt (0) VOLt(0) JRW|Txt|R | P
4-20(2) 4-20(2)
7.25 |Calibrate analog input 1 full scale Oorl Oorl 0 0 0 RW/| Bit
7.26 |V/f sample time 0~50ms 4 4 RW | Uni
Analog input 1 current-loop loss .
7.27 indicator Oorl Oorl RO | Bit P
Analog input 2 current-loop loss .
7.28 indicator Oorl Oorl RO | Bit P
Analog input 3 current-loop loss .
7.29 indicator Oorl Oorl RO | Bit P
7.30 |Analog output set-up enable Oorl Oorl 0 0 0 RW/| Bit
731 ub78 large option module fitted Oorl Oorl RO | Bit p
indicator
7.32 |IGBT junction temperature 0~150°C 0~ 150 °C RO | Uni P
RO Read Only parameter UI?I Uhlpolar va}rlable parameter R Reset required for new value to take effect
Bi Bipolar variable parameter S New parameter-value saved at power-down
. Txt Text variable parameter P Protected; forbidden as destination parameter
RW  [Read / Writ t
ea rite parameter Bit Bit parameter FLC |Full-load current (max. continuous), Pr 11.32 {0.33}

Where a parameter is represented by a text value, the value in brackets
in the range column is the setting used for serial communications.
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Safety Product Mechanical Electrical Getting Running L Advance Technical . . UL Listing
f d hanical : ical i Menu 0 i Optimisation | Macros d d hnical Diagnostics isti
Information | Information | Installation Installation Started the motor Parameters Data Information
10.8 Menu 8: Digital I/O
Figure 10-13 Menu 8 logic diagram
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;
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1 T unprotected
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Fmi- : : parameter
1 1
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1 1 unprotected
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Fm_ ; , parameter
1 1
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: g . ------ 6.32
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indicator or source
F6 invert parameter
5.06 any
: ! unprotected
H 1 bit
H i parameter
H H _Izl Analog ref.
> I ] > ! Ve — 2 select
e ' R
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logic select 2?2.2?

External trip /
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state indicator

External trip /
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External trip /
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Status relay
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Drive ! S lioator Yy @ terminals parameter
Healthy H -
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The parameters are all shown at their default settings
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Range({}) Default(=)
Parameter Type
oL | cL oo | vi | sv
8.01 |Digital input/output F1 state Oorl RO | Bit P
8.02 |Digital input/output F2 state Oorl RO | Bit P
8.03 |Digital input/output F3 state Oorl RO | Bit P
8.04 |Digital input F4 state Oorl RO | Bit P
8.05 |Digital input F5 state Oorl RO | Bit P
8.06 |Digital input F6 state Oorl RO | Bit P
8.07 |Terminal 30 state Oorl RO | Bit P
8.08 | Status relay output indicator Oorl RO | Bit P
8.09 |Terminal 30 function select Oorl 0 RW/| Bit
8.10 |F1 destination or source parameter 0.00 ~20.50 10.06 RW|Uni| R | P
Menu.parameter
8.11 |F1 invert Oorl 0 RW| Bit
8.12 |F1 output enable Oorl 1 RW/| Bit
8.13 |F2 destination or source parameter 0.00 ~20.50 10.33 RW|Uni| R | P
Menu.parameter
8.14 |F2invert Oorl 0 RW/| Bit
8.15 |F2 output enable Oorl 0 RW/| Bit
- 0.00 ~ 20.50 .
8.16 |F3 destination or source parameter Menu.parameter 6.31 RW|Uni| R | P
8.17 |F3invert Oorl 0 RW/| Bit
8.18 |F3 output enable Oorl 0 RW/| Bit
8.19 |F4 destination parameter 0.00 ~20.50 6.30 RW|Uni| R | P
Menu.parameter
8.20 |F4 invert Oorl 0 RW/| Bit
- 0.00 ~ 20.50 .
8.21 |F5 destination parameter Menu.parameter 6.32 RW|Uni| R | P
8.22 |F5invert Oorl 0 RW/| Bit
8.23 |F6 destination parameter 0.00 ~20.50 141 RW|Uni| R | P
Menu.parameter
8.24 |F6 invert Oorl 0 RW/| Bit
8.25 |Status relay source parameter MO'OO ~20.50 10.01 RW|Uni| R | P
enu.parameter
8.26 |Status relay invert Oorl 0 RW/| Bit
8.27 |Positive logic select Oorl 0 RW|Bit| R | P
8.28 |Open-collector outputs select Oorl 0 RW|Bit| R | P
RO Read Only parameter Ur7i U-nipolar va}riable parameter R Reset required for new value to take effect
Bi Bipolar variable parameter S New parameter-value saved at power-down
. Txt Text variable parameter Protected; forbidden as destination parameter
RW Read / Write parameter
P Bit Bit parameter FLC |Full-load current (max. continuous), Pr 11.32 {0.33}
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10.9 Menu 9: Programmable logic
Figure 10-14 Menu 9 logic diagram
Any bit Function-1["g o5
parameter input-1 invert . Function-1 Function-1
i output unction-
§ i indicator destination
. i Function-1 parameter
IE'_ H output invert A
.07 1 ny
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The parameters are all shown at their default settings
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Parameter Type
oL | cL oo | vi | sv

9.01 |Prog.-logic function 1 output indicator Oorl RO | Bit P
9.02 |Prog.-logic function 2 output indicator Oorl RO | Bit P
9.03 |Motorized pot. output indicator +100.0 % RO|Bi |S|P
9.04 E;‘r’gmfgf function 1 input 1 source 0.00 ~ 20.50 Menu.parameter 0 RW | Uni P
9.05 |Prog.-logic function 1 input 1 invert Oorl 0 RW | Bit
9.06 E;‘r’gﬁ;fgf function 1 input 2 source 0.00 ~ 20.50 Menu.parameter 0 RW | Uni P
9.07 |Prog.-logic function 1 input 2 invert Oorl 0 RW | Bit
9.08 |Prog.-logic function 1 output invert Oorl 0 RW | Bit
9.09 |Prog.-logic function 1 delay 0~25.0s 0 RW | Uni
9.10 E;‘r’gﬁ;fgf function 1 destination 0.00 ~ 20.50 Menu.parameter 0 RW|uni|R | P
9.14 E;‘r’gﬁ;fgf function 2 input 1 source 0.00 ~ 20.50 Menu.parameter 0 RW | Uni P
9.15 |Prog.-logic function 2 input 1 invert Oorl 0 RW | Bit
9.16 |Prog.-logic function 2 input 2 source 0.00 ~ 20.50 Menu.parameter 0 RW | Uni P
9.17 |Prog.-logic function 2 input 2 invert Oorl 0 RW | Bit
9.18 |Prog.-logic function 2 output invert Oorl 0 RW | Bit
9.19 |Prog.-logic function 2 delay 0~25.0s 0 RW | Uni
9.20 E;‘r’gmfgf function 2 destination 0.00 ~ 20.50 Menu.parameter 0 RW|Uni|R | P
9.21 |Motorised pot. zero-start select Oorl 0 RW | Bit
9.22 | Motorised pot. bipolar select Oorl 0 RW | Bit
9.23 |Motorised pot. rate 0~250s 20 RW | Uni
9.24 | Motorsed pot. output scale factor 0 ~ 4.000 1 RW | Uni
9.25 |Motorised pot. destination 0.00 ~ 20.50 Menu.parameter 0 RW|Uni|R | P
9.26 |Motorised pot. up Oorl RO | Bit
9.27 |Motorised pot. down Oorl RO | Bit
9.28 |Motorised pot. reset Oorl RO | Bit
9.29 |Binary-sum logic ones (MSB) Oorl RO | Bit
9.30 |Binary-sum logic twos Oorl RO | Bit
9.31 |Binary-sum logic fours Oorl RO | Bit
9.32 |Binary-sum logic output value 0~7 RO | Uni P
9.33 |Binary-sum logic destination parameter 0.00 ~ 20.50 Menu.parameter 0 RW|Uni|R | P

Uni Unipolar variable parameter R Reset required for new value to take effect
RO Read Only parameter - - -
Bi Bipolar variable parameter S New parameter-value saved at power-down
. Txt Text variable parameter P Protected; forbidden as destination parameter
RW Read / Write parameter - - -
P Bit Bit parameter FLC |Full-load current (max. continuous), Pr 11.32 {0.33}
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10.10  Menu 10: Status flags / trip log
Range({}) Default(=>)
Parameter Type
oL | cL oL | vr | sv
10.01 |Drive normal indicator Oorl RO | Bit P
10.02 | Drive running indicator Oorl RO | Bit P
10.03 | At zero speed indicator Oorl RO | Bit P
10.04 | At or below min. speed indicator Oorl RO | Bit P
10.05 | Below at-speed window indicator Oorl RO | Bit P
10.06 | At speed indicator Oorl RO | Bit P
10.07 |Above at-speed window indicator Oorl RO | Bit P
10.08 |At 100% load indicator Ooril RO | Bit P
10.09 |Current-limit active indicator Ooril RO | Bit P
10.10 | Motor regenerating indicator Oorl RO | Bit P
10.11 |Dynamic brake active indicator Oorl RO | Bit P
10.12 | Dynamic brake alarm indicator Oorl RO | Bit P
10.13 |Direction demanded indicator Ooril RO | Bit P
10.14 | Direction running indicator Oorl RO | Bit P
10.15 | Ac supply loss indicator Oorl RO | Bit P
10.16 iI\I/:;,vit((:)arltt:rermistor over-temperature Ooril RO | Bit P
10.17 |Motor current overload alarm indicator Ooril RO | Bit P
10.18 |Heatsink temperature alarm indicator Oorl RO | Bit P
10.19 |Ambient temperature alarm indicator Oorl RO | Bit P
10.20 |Last trip 0~ 200 RO | Txt P
10.21 | Second last trip 0~ 200 RO | Txt P
10.22 |Third last trip 0~ 200 RO | Txt P
10.23 | Fourth last trip 0~ 200 RO | Txt P
10.24 |Fifth last trip 0~ 200 RO | Txt P
10.25 |Sixth last trip 0~ 200 RO | Txt P
10.26 | Seventh last trip 0~ 200 RO | Txt P
10.27 |Eighth last trip 0~ 200 RO | Txt P
10.28 |Ninth last trip 0~ 200 RO | Txt P
10.29 | Tenth last trip 0~ 200 RO | Txt P
10.30 |Max. full-power braking time 0~400.0s 0 RW | Uni
10.31 |Max. full-power braking interval 0~ 25.0 min 0 RW | Uni
10.32 | External trip active indicator Oorl RO | Bit
10.33 | Drive reset Ooril 0 RW | Bit
10.34 | Number of auto- reset attempts 0~5 0 RW | Uni
10.35 | Auto-reset time delay 0~250s 1 RW | Uni
10.36 gt(tjzle(:n (;)rt“;z Ir;?lthy until last auto-reset Ooril 0 RW | Bit
10.37 | Stop drive on non-important trips Oorl 0 RW | Bit
10.38 |User trip 0~ 200 0 RW | Uni P
10.39 | Braking-energy overload accumulator 0~100.0 % RO | Uni P
10.40 |Status word 0~32,767 RO | Uni P
10.41 ub78 auxiliary power supply active Oorl RO | Bit p
indicator
10.42 !GBTjunction temperature above 135 °C Oorl RO | Bit p
indicator
RO Read Only parameter Ur7i Uhipolar va}riable parameter R Reset required for new value to take effect
Bi Bipolar variable parameter S New parameter-value saved at power-down
. Txt Text variable parameter P Protected; forbidden as destination parameter
RW Read /Write parameter Bit Bit parameter FLC |Full-load current (max. continuous), Pr 11.32 {0.33}
Where a parameter is represented by a text value, the value in brackets
in the range column is the setting used for serial communications.
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10.11  Menu 11: Menu 0 customisation / drive specific ratings
Range({}) Default(>)
Parameter Type
oL | cL oL VT sv
11.01 |Parameter 0.11 assignment 0.00 ~ 20.50 Menu.parameter 1.03 1.03 1.03 RW | Uni P
11.02 |Parameter 0.12 assignment 0.00 ~ 20.50 Menu.parameter 2.01 2.01 2.01 RW | Uni P
11.03 |Parameter 0.13 assignment 0.00 ~ 20.50 Menu.parameter 4.02 4.02 4.02 RW | Uni P
11.04 |Parameter 0.14 assignment 0.00 ~ 20.50 Menu.parameter 1.05 1.05 1.05 RW | Uni P
11.05 |Parameter 0.15 assignment 0.00 ~ 20.50 Menu.parameter 2.04 2.04 2.04 RW | Uni P
11.06 |Parameter 0.16 assignment 0.00 ~ 20.50 Menu.parameter 6.01 6.01 6.01 RW | Uni P
11.07 |Parameter 0.17 assignment 0.00 ~ 20.50 Menu.parameter 4.11 4.11 4.11 RW | Uni P
11.08 |Parameter 0.18 assignment 0.00 ~ 20.50 Menu.parameter 2.06 2.06 2.06 RW | Uni P
11.09 |Parameter 0.19 assignment 0.00 ~ 20.50 Menu.parameter 2.07 2.07 2.07 RW | Uni P
11.10 |Parameter 0.20 assignment 0.00 ~ 20.50 Menu.parameter 1.29 1.29 1.29 RW | Uni P
11.11 |Parameter 0.21 assignment 0.00 ~ 20.50 Menu.parameter 1.30 1.30 1.30 RW | Uni P
11.12 |Parameter 0.22 assignment 0.00 ~ 20.50 Menu.parameter 1.31 1.31 1.31 RW | Uni P
11.13 | Parameter 0.23 assignment 0.00 ~ 20.50 Menu.parameter 1.32 1.32 1.32 RW | Uni P
11.14 |Parameter 0.24 assignment 0.00 ~ 20.50 Menu.parameter 7.06 7.06 7.06 RW | Uni P
11.15 |Parameter 0.25 assignment 0.00 ~ 20.50 Menu.parameter 7.11 7.11 7.11 RW | Uni P
11.16 |Parameter 0.26 assignment 0.00 ~ 20.50 Menu.parameter 7.14 7.14 7.14 RW | Uni P
. > 8. > 8. > 8. .
11.17 |Parameter 0.27 assignment 0.00 ~ 20.50 Menu.parameter UESuAr> 2%1 UESuAr> 2(2)1 UESuAr>?3.%)Zl RW [ Uni P
. >4, >4, >4, .
11.18 | Parameter 0.28 assignment 0.00 ~ 20.50 Menu.parameter UEgL;tL%):?L 5§L>ﬁ§[ 5§L>41.1031 RW [ Uni P
. >4, >4, >4, .
11.19 | Parameter 0.29 assignment 0.00 ~ 20.50 Menu.parameter UEéJL;glzi 5§L>21{; 5§L>48.1243 RW [ Uni P
11.20 |Parameter 0.30 assignment 0.00 ~ 20.50 Menu.parameter 6.13 6.13 6.13 RW | Uni P
11.21 |Parameter 0.30 scaling 0 ~ 4.000 1 1 1 RW | Uni P
11.22 |Initial parameter displayed {0.38} 0.00 ~ 0.50 Menu.parameter 0.10* 0.10 0.10 RW | Uni P
11.23 | Serial comms. address 0 ~ 9.9 group.unit 1.1 11 11 RW | Uni P
ANSI 2 (0)
11.24 | Serial comms. mode ANSI 4 (1) ANSI 4 (1) | ANSI4(1) | ANSI4 (1) JRW |Txt| R | P
OUtPUL (2)
INPUL (3)
4,800 (0)
9,600 (1)
11.25 | Serial comms. baud rate 19,200 (2) 4800 (0)* 4800 (0) 4800 (0) JRW | Txt P
2,400 (3)
baud
11.26 | Serial comms two-wire mode delay 0~ 255ms 0 0 0 RW | Uni
11.27 saerﬂg?e”r‘ms source/ destination 0.00 ~ 20.50 Menu.parameter 0 0 0 RW [Uni| R | P
11.28 | Serial comms. parameter scaling 0 ~ 4.000 1 1 1 RW | Uni
11.29 |Drive software version 1.00 ~ 99.99 RO | Uni P
11.30 |User security code 0~ 255 149 149 149 RW |Uni| S | P
OPENLP (0)
11.31 | Drive operating mode Cls_e/r\E/gT(z(i.) RW|Txt| R | P
rEGEN (3)
11.32 | Drive rated current (FLC) 2.10~1920 A RO |Uni P
11.33 | Drive voltage rating 220 ~ 690 V RO |Uni P
11.34 | Drive software build number 0~99 RO | Uni P
11.35 |Number of size-5 modules connected 0~255 RO | Uni P
11.36 | Drive with slow speed fans Oorl RO | Bit P
11.37 |Macro number 0~9 RO | Uni
11.38 | Cloning module parameter set 0~8 0 0 0 RW | Uni
OPEN.LP (0)
CL.VEct (1)
11.39 | Cloning module parameter set drive type SErVO (2) 4 4 4 RO | Txt P
rEGEN (3)
FrEe (4)
11.40 | Cloning module parameter checksum 0~ 16,383 RO |Uni P
RO Read Only parameter Ur?i U-nipolar va}riable parameter R Reset required for new value to take effect
Bi Bipolar variable parameter S New parameter-value saved at power-down
. Txt Text variable parameter P Protected; forbidden as destination parameter
RW Read / Write parameter Bit Bit parameter FLC |Full-load current (max. continuous), Pr 11.32 {0.33}

NOTE

Where a parameter is represented by a text value, the value in brackets
in the range column is the setting used for serial communications.

variant.

* These parameters have default settings of 0.12 and 9,600 in the VTC
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10.12  Menu 12: Programmable thresholds
Figure 10-15 Menu 12 logic diagram
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Range({}) Default(>)
Parameter Type
oL | cL oL | vr | sv

12.01 |Comparator 1 output indicator Oorl RO | Bit P
12.02 |Comparator 2 output indicator Oorl RO | Bit P
12.03 |Comparator 1 input source parameter 0.00 ~ 20.50 Menu.parameter 0 RW | Uni P
12.04 |Comparator 1 threshold level 0~ 100.0 % 0 RW | Uni

12.05 |Comparator 1 hysteresis 0~25.0 % 0 RW | Uni

12.06 |Comparator 1 output invert Oorl 0 RW | Bit

12.07 g:rr;‘r‘gtaetro’ 1 output destination 0.00 ~ 20.50 Menu.parameter 0 RW |Uni| R
12.13 |Comparator 2 input source parameter 0.00 ~ 20.50 Menu.parameter 0 RW | Uni P
12.14 |Comparator 2 threshold level 0~ 100.0 % 0 RW | Uni

12.15 |Comparator 2 hysteresis 0~25.0 % 0 RW | Uni

12.16 |Comparator 2 output invert Oorl 0 RW | Bit

12,17 | Comparator 2 output destination 0.00 ~ 20.50 Menu.parameter 0 RW |uni| R | P

parameter

Uni Unipolar variable parameter R Reset required for new value to take effect
RO Read Only parameter - - -
Bi Bipolar variable parameter S New parameter-value saved at power-down
. Txt Text variable parameter P Protected; forbidden as destination parameter
RW Read / Write parameter - - -
P Bit Bit parameter FLC |Full-load current (max. continuous), Pr 11.32 {0.33}
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10.13  Menu 13: Digital lock / orientation
Figure 10-16 Menu 13 Open-loop logic diagram
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The parameters are all shown at their default settings
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Figure 10-17 Menu 13 Closed-loop logic diagram
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Range({}) Default(=)
Parameter Type
oL CL oL VT SV
13.01 |Position-loop error +16,384* +16,384* RO | Bi P
13.02 |Reference-encoder input +100.0 % +100.0 % RO | Bi P
13.03 | Maximum reference speed 0 ~ 30,000 rpm 0~ 30,000 rpm 1,500 1,500 3,000 RW | Uni
13.04 | Reference-encoder scaling 0 ~4.000 0 ~ 4.000 1 1 1 RW | Uni
13.05 | Percentage input select Oorl 0 0 RW | Bit
13.06 | Reference input destination parameter MO'OO ~20.50 0.00 ~20.50 0 0 0 RW |Uni| R | P
enu.parameter Menu.parameter

13.07 |Reference-encoder ratio 0 ~4.000 0 ~ 4.000 1 1 1 RW | Uni
13.08 | Position-loop mode selector*** 0~2 0~6 0 0 0 RW | Uni
13.09 | Position-loop gain 0 ~4.000 0 ~ 4.000 0.1 0.1 0.1 RW | Uni
13.10 | Positioning speed-limit 0~ 250 rpm 0 ~ 250 rpm 150 150 150 RW | Uni
13.11 |Orientation position reference 0 to 4095** 0 0 RW | Uni
13.12 | Orientation acceptance window 0 ~ 200** 20 20 RW | Uni
13.13 |Encoder sample time 0~50ms 4.0 4.0 RW | Uni
13.14 |Reference revolution counter reset Oorl Oorl 0 0 0 RW | Bit
13.15 |Feedback revolution counter reset Oorl Oorl 0 0 0 RW | Bit
13.16 |Reference-encoder revolution counter 0 ~ 16,384 revolutions | 0 ~ 16,384 revolutions RO | Bi P
13.17 | Feedback-encoder revolution counter 0 ~ 16,384 revolutions | 0 ~ 16,384 revolutions RO | Bi P
13.18 | Orientation complete indicator Oorl RO | Bit P
13.19 |Reference feedback invert Oorl Oorl 0 0 0 RW | Bit

RO Read Only parameter Ur7i Uhipolar va}riable parameter R Reset required for new value to take effect

Bi Bipolar variable parameter S New parameter-value saved at power-down
. Txt Text variable parameter P Protected; forbidden as destination parameter
RW Read / Wite parameter Bit Bit parameter FLC |Full-load current (max. continuous), Pr 11.32 {0.33}

* The range of Pr 13.01 is +16,384, where 16,384 equals 1 whole
revolution. The parameter increments in steps of /344 parts of a
revolution.

** The ranges of Pr 13.11 and Pr 13.12 are 0 ~ 4095 and 0 ~ 200
respectively. 200 is equivalent to a part of a revolution and 4095 equals 1

whole revolution. These parameters increment in steps of 1/,q96 parts of
a revolution.

*** For more information, see section 10.21.7 Position loop modes on
page 172.
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10.14  Menu 14: Programmable PID function
Figure 10-18 Menu 14 logic diagram
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Range({}) Default(=)
Parameter Type
oL | cL oo | vr | sv

14.01 | PID controller output +100.0 % RO | Bi P
14.02 |Main reference source parameter 0.00 ~ 20.50 Menu.parameter 0 RW | Uni P
14.03 | PID reference source parameter 0.00 ~ 20.50 Menu.parameter 0 RW | Uni P
14.04 | PID feedback source parameter 0.00 ~ 20.50 Menu.parameter 0 RW | Uni P
14.05 |PID reference invert Oorl 0 RW | Bit

14.06 |PID feedback source invert Oorl 0 RW | Bit

14.07 |PID reference slew-rate limit 0~3,200.0s 0 RW | Uni

14.08 |PID enable Oorl 0 RW | Bit

14.09 |Optional PID-enable source parameter 0.00 ~ 20.50 Menu.parameter 0 RW | Uni P
14.10 | PID proportional gain 0~ 4.000 1 RW | Uni

14.11 |PID integral gain 0~ 4.000 0.5 RW | Uni

14.12 | PID derivative gain 0~ 4.000 0 RW | Uni

14.13 |PID output high limit 0~100.0 % 100 RW | Uni

14.14 |PID output low limit +100.0 % -100 RW | Bi

14.15 | PID output scale factor 0~ 4.000 1 RW | Uni

14.16 | PID output destination parameter 0.00 ~ 20.50 Menu.parameter 0 RW |Uni| R | P
14.17 | PID hold integrator enable Oorl 0 RW | Bit

14.18 | PID symmetrical limits enable Oorl 0 RW | Bit

14.19 |PID main reference +100.0 % RO | Bi P
14.20 |PID reference +100.0 % RO | Bi P
14.21 |PID feedback +100.0 % RO | Bi P
14.22 |PID error +100.0 % RO | Bi P

RO Read Only parameter Ur7i Uhipolar va}riable parameter R Reset required for new value to take effect
Bi Bipolar variable parameter S New parameter-value saved at power-down
. Txt Text variable parameter P Protected; forbidden as destination parameter
RW Read / Write parameter Bit Bit parameter FLC |Full-load current (max. continuous), Pr 11.32 {0.33}
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10.15 Menu 15: Regen
Figure 10-19 Menu 15 logic diagram
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Range({}) Default(=)
Parameter Type
oL | cL oo | vt | sv
15.01 | Supply current magnitude {0.11} +Maximum drive current A RO | Bi P
15.02 | Supply voltage {0.12} 0~528V RO |Uni P
15.03 | Supply power {0.13} | tMaximum drive current x Pr 5.09 x V3/1000 kW RO | Bi P
15.04 | DC Bus voltage {0.14} 0~830V RO |Uni P
15.05 | Supply frequency {0.15} +100 Hz RO | Bi P
15.06 |Input inductance {0.16} 0.001 ~ 100 mH RO |Uni P
15.07 | DC Bus voltage set-point {0.17} 0 ~800V 700 RW | Uni
3 kHz (0)
4.5kHz (1)
15.08 | Switching frequency {0.18} 6 kHz (2) 0 RW | Txt P
9 kHz (3)
12 kHz (4)
15.09 | High stability space vector modulation {0.19} Oorl 0 RW | Bit
15.10 |Quasi-square operation select {0.20} Oorl 0 RW | Bit
15.11 |Sinusoidal rectifier synchronising {0.21} Oorl RO | Bit P
15.12 | Sinusoidal rectifier synchronised {0.22} Oorl RO | Bit P
15.13 | Sinusoidal rectifier phase loss {0.23} Oorl RO | Bit P
15.14 | Close soft start contactor {0.24} Oorl RO | Bit P
15.15 | Soft start contactor is closed {0.25} Oorl RO | Bit
15.16 |Enable motor drive {0.26} Oorl RO | Bit P
15.17 |Line synchronisation trip enable {0.27} Oorl 0 RO | Bit
SYNC (0)
Ph Det (1)
15.18 |Line synchronisation status {0.28} ';; h? (%) RO | Txt P
PLL OI (4)
PLL Ph (5)
15.19 | Current control proportional gain 0 ~ 30,000 110 RW | Uni
15.20 | Current control integral gain 0 ~ 30,000 1000 RW | Uni
15.21 | Voltage control proportional gain 0 ~ 30,000 4000 RW | Uni
15.22 |Enable extra mains loss detection Oorl 0 RW | Bit
RO Read Only parameter Ur7i Uhipolar va}riable parameter R Reset required for new value to take effect
Bi Bipolar variable parameter S New parameter-value saved at power-down
. Txt Text variable parameter P Protected; forbidden as destination parameter
RW Read / Wite parameter Bit Bit parameter FLC |Full-load current (max. continuous), Pr 11.32 {0.33}
Types of current range

FLC

Full load current of the drive (maximum continuous output
current up to 40°C ambient temperature). Displayed in Pr 11.32

{0.33}.

Imax A Maximum overload output current of the drive up to 40°C

ambient temperature, derived as follows:

Size 1to 4> FLC x 220%
Size 5> FLC x 170%

NOTE

Where a parameter is represented by a text value, the value in brackets
in the range column is the setting used for serial communications.
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10.16  Menu 16 Small option module set-up
Figure 10-20 Menu 16 UD50 logic diagram, part 1
Input / output F7
oupt [ 16.23 ; : i
' Open collector ! .
' outputs select ' . Any bit
' ' . parameter
' : Destination :
: Invert | 16.22 or source | 16.21
: parameter ;
PR ' ' Any unprotected
Positive ' v bit parameter
logic select ' .
Input/output i
state indicator
Input / output F8
oupit 1626 | —] 1641 ; ”E”
' Open collector ! '
: outputs select ' . Any bit
' ' . parameter
' : Destination :
! Invert | 16.25 or source
: parameter ;
' L}
[ ' ! Any unprotected
Positive ! v bit parameter
logic select ' .
Input/output i
state indicator -
Input / output F9
Quipkt| 16.20 [ 1641 ; Vi
' Open collector ! '
! outputs select ' . Any bit
: ' ! parameter
' a— ! Destination :
4 50 @ X Invert or source
: parameter ;
R . ' Any unprotected
Positive . + bit parameter
logic select ! . 2777

Input/output
state indicator

Key

Read-write (RW)

0.XX
parameter

v

X K t
o) B e

F S

¥ Output
o B o,

Read-only (RO)
parameter

The parameters are all shown at their default settings

Unidrive User Guide

Issue Number: 7 www.controltechniques.com

156




Electrical
Installation

Mechanical
Installation

Product
Information

Safety
Information

Getting
Started

Running

Menu 0 the motor

Optimisation

Technical
Data

Macros Advanced
Parameters

UL Listing

Diagnostics Information

Figure 10-21 Menu 16 UD50 logic diagram, part 2

Input F10 Invert | 16.31
Positive .
logic select '
'EIS} (1640 :

B

All parameters are shown
at their default setting

Input/output
state indicator

Any unprotected
bit parameter

—| 22.27? |

Destination
parameter

Input F11 Invert | 16.33
Positive .
logic select '
S (1640 :

B

All parameters are shown
at their default setting

Input/output
state indicator

Any unprotected
bit parameter

Destination
parameter

Input F12 Invert| 16.35
Positive .
logic select '
846 [ [16.40 | :

Bl

All parameters are shown
at their default setting

Input/output
state indicator

Any unprotected
bit parameter

—| 22.27? |

Destination
parameter

Key

v

X Read-write (RW
’ terminals 0.XX parameter (RW)

A

b Output Read-only (RO)

X p

‘ terminals parameter

The parameters are all shown at their default settings

157

www.controltechniques.com

Unidrive User Guide
Issue Number: 7



>—| AID I . 'l 16.13 II

Bl

—| 22.2? |

>—| AID I . 'l 16.16 II

Bl

Analog input All parameters are shown
level at their default setting

Analog input All parameters are shown Analog input
level at their default setting destination parameter
Analog input 5 Analog input
invert - Arjy unprotected
Analog input variable parameter
scaling

Analog input
destination parameter

Key

r S
W Output Read-only (RO)
X p
< terminals parameter

A4

@ 'nput Read-write (RW
N X . . ead-write (RW)
terminals 0.XX parameter

The parameters are all shown at their default settings

Safety Product Mechanical Electrical Getting Menu 0 Running Optimisation | Macros Advanced Technical Diagnostics UL Listing
Information | Information | Installation Installation Started the motor P Parameters Data 9 Information
Figure 10-22 Menu 16 UD50 logic diagram, part 3
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UD50 Additional 1/0 small option module parameter
list
Range({}) Default(=)
Parameter Type
oL | oo | vt | sv
16.01 |Option module code 0~ 100 1 RO |Uni P
16.02 |Relay 2 output indicator Oorl RO | Bit P
16.03 |Relay 3 output indicator Oorl RO | Bit P
16.04 |Analog input 4 +100.0 % RO | Bi P
16.05 |Analog input 5 +100.0 % RO | Bi P
16.07 |Logic input F7 / Output 7 indicator Oorl RO | Bit P
16.08 |Logic input F8 / Output 8 indicator Oorl RO | Bit P
16.09 |Logic input F9 / Output 9 indicator Oorl RO | Bit P
16.10 |Logic input F10 Oorl RO | Bit P
16.11 |Logic input F11 Oorl RO | Bit P
16.12 |Logic input F12 Oorl RO | Bit P
16.13 |Analog input 4 scaling 0.000 ~ 4.000 1.000 RW | Uni
16.14 |Analog input 4 invert bit Oorl 0 RW | Bit
16.15 |Analog input 4 destination 0.00 ~20.50 0.00 RW [Uni| R | P
Menu.parameter
16.16 |Analog input 5 scaling 0.000 ~ 4.000 1.000 RW | Uni
16.17 |Analog input 5 invert bit Oorl 0 RW | Bit
16.18 |Analog input 5 destination 0.00 ~20.50 0.00 RW |Uni| R | P
Menu.parameter
16.19 | DAC Output 3 source 0.00 ~20.50 0.00 RW [Uni| R | P
Menu.parameter
16.20 |DAC Output 3 scaling 0.000 ~ 4.000 1.000 RW | Uni
16.21 |F7 input destination / output source 0.00 ~20.50 0.00 RW |Uni| R | P
Menu.parameter
16.22 | F7 input/output invert Oorl 0 RW | Bit
16.23 | F7 output enable Oorl 0 RW | Bit
16.24 | F8 input destination / output source MO'OO ~20.50 0.00 RW |Uni| R | P
enu.parameter
16.25 | F8 input/output invert Oorl 0 RW | Bit
16.26 |F8 output enable Oorl 0 RW | Bit
. - 0.00 ~20.50 .
16.27 |F9 input destination / output source Menu.parameter 0.00 RW |Uni| R | P
16.28 | F9 input/output invert Oorl 0 RW | Bit
16.29 |F9 output enable Oorl 0 RW | Bit
16.30 [F10 input destination 0.00 ~20.50 0.00 RW [Uni| R | P
Menu.parameter
16.31 |F10 input invert Oorl 0 RW | Bit
. - 0.00 ~20.50 "
16.32 |F11 input destination Menu.parameter 0.00 RW |Uni| R | P
16.33 |F11 input invert Oorl 0 RW | Bit
16.34 |F12 input destination 0.00 ~20.50 0.00 RW |uni| R | P
Menu.parameter
16.35 |F12 input invert Oorl 0 RW | Bit
16.36 |Relay 2 source 0.00 ~20.50 0.00 RW [Uni| R | P
Menu.parameter
16.37 |Relay 2 output invert Oorl 0 RW | Bit
0.00 ~20.50 .
16.38 |Relay 3 source Menu.parameter 0.00 RW |Uni| R | P
16.39 |Relay 3 output invert Oorl 0 RW | Bit
16.40 |Logic input polarity Oorl 0 RW|Bit| R|P
16.41 | Open collector outputs Oorl 0 RW|Bit| R|P
RO Read Only parameter Ur?i U-nipolar va}riable parameter R Reset required for new value to take effect
Bi Bipolar variable parameter S New parameter-value saved at power-down
. Txt Text variable parameter P Protected; forbidden as destination parameter
RW  |[Read / Writ t
ea rite parameter Bit Bit parameter FLC |Full-load current (max. continuous), Pr 11.32 {0.33}
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Figure 10-24 Menu 16 UD51 logic diagram

Encoder AB and Z
(or F/D) inputs

"B S| AF)
16.04
e
Second encoder —
4 43 @ B (D) No. of lines per rev.
"2#AS||/8 (o)

Second encoder —
F/D input enable

Second encoder —

[ 46 S|4
47 D14

Second encoder

Encoder outputs

19

A(F)

16.07 —

16.08 |

Second encoder —

IA(F)
B(D)

F/D output enable

position
Encoder output
scaling
[ I
1 1
Encoder 1
position

/B(/D)

50 [N
52 [N
53 [N

input termination Ke
disable Y
A4
b nput Wi
Second encoder § x[@) l terminals 0.xX_| Readwrite (RW)
parameter
speed @
Freeze inputs or Z marker Read-only (RO)
pulse outputs from the X Output -
simulated encoder ‘ terminals parameter
’|
4 z
Y55 @ 7 16.11 The parameters are all shown at their default settings
4 Second encoder —
Freeze input
termination disable Second encoder —
16.10 Freeze input enable
i
1
1
1
1
1
g
Z marker pulse from To UD70
the simulated encoder Freeze encoder counts ‘
UD51 Second encoder small option module
parameter list
Range({}) Default(=)
Parameter Type
oL | cL oo | vt | sv
16.01 |Option module code 0~ 100 2 RO [Uni P
16.02 |Encoder 2 input rpm +30,000 rpm RO | Bi P
16.03 | Encoder 2 position 0 ~ 16,384 revolutions/16,384 RO |Uni P
, 0~ 10,000 (F+D input, Pr 16.05 = 1) ’
16.04 |No. of Encoder lines / Pulses per rev 0 ~ 5000 (Quadrature input, Pr 16.05 = 0) 1024 RW | Uni
16.05 |Frequency input select Oorl 0 RW | Bit
16.06 |Encoder 1 output select Oorl 0 RW | Bit
16.07 | Encoder output scaling 0 ~ 15 (power of 2) 0 RW | Uni
16.08 | F/D output select Oorl 0 RW | Bit
16.09 |Encoder termination disable Oorl 0 RW | Bit
16.10 |Enable freeze input (disable Z output) Oorl 0 RW | Bit
16.11 |Disable freeze input termination Oorl 0 RW | Bit
16.12 Encoder ma(ker ;lmulatlon Oor1 0 rw | Bit
synchronisation disable
16.13 Encoder mar}ker}smu}latlon Oor1 RO | Bit P
synchronisation inactive
RO Read Only parameter Ur7i Uhipolar va}riable parameter R Reset required for new value to take effect
Bi Bipolar variable parameter S New parameter-value saved at power-down
RW Read / Write parameter T>ft Tgxt variable parameter P Protected; forbidden as desFination parameter
Bit Bit parameter FLC |Full-load current (max. continuous)
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Figure 10-25 Menu 16 UD52 logic diagram
v SINCOS
encoder rpm SINCOS encoder
bm SINin IE‘OQ phase offset
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N 13 [ RSN 1 b 16.08 1 e
SINCOS as
16.14
reference encoder (1] 'y }
SC data | S 16.11
B SINCOS  encoder — /B(/D)

| 16.07 |

Simulated-encoder
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encoder

5

i sov SINCOS encoder Key
incremental hd
position (coarse) N x by nput Read-write (RW)
@ terminals 0.XX parameter
rs
¥ Output Read-only (RO)
4 terminals parameter

SINCOS encoder
incremental
position (fine)

The parameters are all shown at their default settings

UD52 SINCOS small option module parameter list

Range({}) Default(=)
Parameter Type
oL | cL o | vt | sv

16.01 |Option module code 0~ 100 4 RO |[Uni P
16.02 | SINCOS encoder rpm +30,000 rpm RO | Bi P
16.03 |SINCOS encoder revolution count 0 ~ 32,767 revolutions RO | Uni P
16.04 | SINCOS encoder position 0 ~ 16,383 revolutions/16,384 RO |Uni P
16.05 | SINCOS encoder position fine 0 ~ 255 revolutions/4,194,304 RO |Uni P
16.06 | SINCOS encoder 1 output select Oorl 0 RW | Bit
16.07 | SINCOS encoder output scaling 0 ~ 15 (power of 2) 0 RW | Uni
16.08 | F/D output select Oorl 0 RW | Bit
16.09 |Phasing offset 0~6143 RW |Uni| S | P
16.10 | SINCOS encoder phasing test Oorl 0 RW | Bit
16.11 |Update disable Oorl 0 RW | Bit

256 (0)

512 (1)
16.12 |Number of encoder lines per revolution égig 2123; 512 (1) RW | Uni

4096 (4)

encoder lines per revolution
16.13 |Number of encoder turns 0 ~ 15 (power of 2) 0 RW | Uni
16.14 | SINCOS as auxiliary encoder Oorl 0 RW | Bit
16.15 | SINCOS encoder supply voltage select Oorl 0 RW | Bit
16.16 |Serial comms disable Oorl 0 RW | Bit
16.17 |Interpolation disable Oorl 0 RW | Bit
RO Read Only parameter Ur7i Uhipolar va}riable parameter R Reset required for new value to take effect
Bi Bipolar variable parameter S New parameter-value saved at power-down
RW Read / Write parameter T>ft Tgxt variable parameter P Protected; forbidden as desFination parameter
Bit Bit parameter FLC |Full-load current (max. continuous)
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Figure 10-26 Menu 16 UD53 logic diagram
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it
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inputs output
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SIN high
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i synchronisation }
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Resolver i I !
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_ . control logic
N 50@ Excitation high . J_' 31
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i’ g 21
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Key
hd
Ly Input Read-write (RW,
N x ' ] ead-write (RW)
terminals 0.XX parameter
A
LY Output Read-only (RO)
X p
{ terminals parameter
The parameters are all shown at their default settings
UD53 Resolver small option module parameter list
Range({}) Default(=)
Parameter Type
oL CL oL VT SV
16.01 |Option module code 0~ 100 L RO [Uni P
16.02 |Resolver rpm +30,000 rpm RO | Bi P
- 0 ~ 16,384 revolutions/ f
16.03 | Resolver position 16,384 RO | Uni P
16.05 |Resolver phasing test Oorl 0 RW | Bit
16.06 |Encoder select for encoder simulation Oorl 0 RW | Bit
16.07 | Encoder output scaling 0 ~ 15 (power of 2) 0 RW | Uni
16.08 | F/D output select Oorl 0 RW | Bit
16.09 |Phasing offset 0~ 6143 RW |Uni| S | P
16.10 |Low ratio resolver select Oorl 0 RW | Bit
Encoder marker simulation .
16.12 synchronisation disable Oorl 0 RW Bit
Encoder simulation marker .
16.13 synchronisation inactive Oorl RO | Bit P
RO Read Only parameter Ur7i Uhipolar va}riable parameter R Reset required for new value to take effect
Bi Bipolar variable parameter S New parameter-value saved at power-down
. Txt Text variable parameter P Protected; forbidden as destination parameter
RW Read / Write parameter
P Bit Bit parameter FLC |Full-load current (max. continuous), Pr 11.32 {0.33}
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10.17 Menu 17: Large option module set-
up
Range({}) Default(=)
Parameter Type
oL | cL oo | vt | sv
17.01 |Option module code 0~ 100 RO |Uni P
17.02 | Option module software version 0.00 ~99.99 RO |Uni P
17.03 | DPL line number where trip occured 0~ 32,000 RO |Uni P
17.04 |Available resource in % 0~ 100 % RO | Uni P
17.05 |RS485 Address 1~99 11 RW | Uni P
17.06 |[RS485 Mode 0~ 255 1 RW | Uni P
300 (0)
600 (1)
1200 (2)
2400 (3)
17.07 |RS485 Baud rate 4800 (4) 4800 (4) RW | Txt P
9600 (5)
19200 (6)
38400 (7)
76800 (8)
17.08 |RS485 Parameter pointer 1 0.00 ~20.50 0.00 RW | Uni P
Menu.parameter
17.09 |RS485 Parameter pointer 2 0.00 ~20.50 0.00 RW | Uni P
Menu.parameter
17.10 | Serial scaling factor 0.000 ~ 4.000 1.000 RW | Uni
17.11 | Clock task tick time 0~ 100 ms 10 RW | Uni P
17.12 | Position controller set-up 0~ 255 0 RW | Uni P
17.13 |Auto-run Oorl 1 RW | Bit
17.14 | Global run-time trip enable Oorl 0 RW | Bit
17.15 |RS485 Trip enable Oorl 0 RW | Bit
17.16 |10 link RS485 synchronisation source Oorl 0 RW | Bit
17.17 | Trip if parameter write over-ranges Oorl 0 RW | Bit
17.18 |Watchdog trip enable Oorl 0 RW | Bit
17.19 |Non-volatile data save request Oorl 0 RW | Bit
17.20 |Non-volatile data power down save Oorl 0 RW | Bit
17.21 |Enable dumb-terminal mode Oorl 0 RW | Bit
17.22 |LOM set-up parameter Oorl 0 RW | Bit
17.23 |LOM set-up parameter Oorl 0 RW | Bit
17.24 | LOM set-up parameter Oorl 0 RW | Bit
17.25 | LOM set-up parameter Oorl 0 RW | Bit
17.26 |LOM set-up parameter Oorl 0 RW | Bit
17.27 |LOM set-up parameter Oorl 0 RW | Bit
17.28 | LOM set-up parameter Oorl 0 RW | Bit
Where a parameter is represented by a text value, the value in brackets
in the range column is the setting used for serial communications.
10.18 Menu 18 Application menu 1
Range({}) Default(=)
Parameter Type
oL | cL oo | vt | sv
18.01 |Application menu 1 read write integer +32,000 0 RW|Bi | S
1féofo~ Application menu 1 read only integers +32,000 0 RO | Bi
18.11~ - L -
18.30 Application menu 1 read write integers +32,000 0 RW | Bi
18.31~ - L -
18.50 Application menu 1 read write bits Oor1l 0 RW | Bit
RO Read Only parameter Ur7i Uhipolar va}riable parameter R Reset required for new value to take effect
Bi Bipolar variable parameter S New parameter-value saved at power-down
. Txt Text variable parameter P Protected; forbidden as destination parameter
RW Read / Wite parameter Bit Bit parameter FLC |Full-load current (max. continuous), Pr 11.32 {0.33}
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10.19 Menu 19: Application menu 2
Range({}) Default(=)
Parameter Type
oL | cL oo | vt | sv
19.01 |Application menu 2 read write integer +32,000 0 RW|Bi | S
1]?§0]?0~ Application menu 2 read only integers +32,000 0 RO | Bi
19.11~ o L -
1930 Application menu 2 read write integers +32,000 0 RW | Bi
19.31~ licati d write bi .
19.50 Application menu 2 read write bits Oorl 0 RW | Bit
10.20 Menu 20 Large option module
Range({}) Default(=)
Parameter Type
oL | cL oo | vt | sv
20.00~ . .
20.50 LOM user integer parameters +32,000 0 RW | Bi

Menu 20 is only available when a UD70 large option module is fitted.

Parameters 20.01 to 20.20 and 20.50 are reserved for use with the high-

speed communication UD70 option modules.

NOTE

The menu 20 parameters are stored in the non-volatile memory in the

UD70 and not in the drive. To store these parameters set Pr 17.19 at 1.
Parameters will be stored at power down when Pr 17.20 is set to 1.

P ; UD73 Profibus-DP UD74 Interbus-S UD75 CT NET
arameter Description Default Description Default Description Default
20.01 OUT Channel 2 Mapping 121 OUT Channel 2 Mapping 121 Node Address 0
20.02 OUT Channel 3 Mapping 408 OUT Channel 3 Mapping 408 Network Data Rate 0
20.03 IN Channel 2 Mapping 201 IN Channel 2 Mapping 201 Synchronisation Message 0
20.04 IN Channel 3 Mapping 402 IN Channel 3 Mapping 402 OUT Slot 1 Destination Node 0
20.05 Node Address 0 Reserved 0 OUT Slot 1 Source/Destination 0
20.06 OUT Channel 1 Mapping 9011 OUT Channel 1 Mapping 9011 OUT Slot 2 Destination Node 0
20.07 IN Channel 1 Mapping 9011 IN Channel 1 Mapping 9011 OUT Slot 2 Source/Destination 0
20.08 Reserved 0 Reserved 0 OUT Slot 3 Destination Node 0
20.09 Reserved 0 Reserved 0 OUT Slot 3 Source/Destination 0
20.10 Reserved 0 Reserved 0 IN Slot 1 0
20.11 Trip Delay Time (ms) 48 Trip Delay Time (ms) 48 IN Slot 2 0
20.12 Reserved 0 Reserved 0 IN Slot 3 0
20.13 Data Endian Format 0 Reserved 0 Reserved 0
20.14 Option ID Code Option ID Code Reserved 0
20.15 Firmware Version Firmware Version Reserved 0
20.16 Reserved 0 Reserved 0 Reserved 0
20.17 Reserved 0 Reserved 0 Reserved 0
20.18 Reserved 0 Reserved 0 Reserved 0
20.19 Reserved 0 Reserved 0 Reserved 0
20.20 Reserved 0 Reserved 0 Reserved 0
20.50 Fieldbus Diagnostic Fieldbus Diagnostic Fieldbus Diagnostic
UD76 Modbus Plus UD77 Device Net UD77 CAN/CAN Open
Parameter i — —
Description Default Description Default Description Default
20.01 Node Address OUT Channel 2 Mapping 121 RxPDO1 Word 2 Mapping 121
20.02 Negative Number Format 0 OUT Channel 3 Mapping 408 RxPDO1 Word 3 Mapping 408
20.03 Reserved 0 IN Channel 2 Mapping 201 TxPDO1 Word 2 Mapping 201
20.04 IN Slot 1 source node/slot 0 IN Channel 3 Mapping 402 TxPDO1 Word 3 Mapping 402
20.05 IN Slot 1 destination 0 Node Address 0 Node Address 0
20.06 IN Slot 2 source node/slot 0 OUT Channel 1 Mapping 9011 RxPDO1 Word 1 Mapping 9011
20.07 IN Slot 2 destination 0 IN Channel 1 Mapping 9011 TxPDO1 Word 1 Mapping 9011
20.08 IN Slot 3 source node/slot 0 Data Rate 0 Data Rate 0
20.09 IN Slot 3 destination 0 Node Status SYNC Generation Time 0
20.10 OUT Slot 1 source 0 Network Status Auto-Start Enable 0
20.11 OUT Slot 2 source 0 Trip Delay Time (ms) 48 Network Loss Trip Time (ms) 0
20.12 OUT Slot 3 source 0 Product Code Elaboration 0 Reserved 0
20.13 IN Slot 4, 5 source 0 Reserved 0 Reserved 0
20.14 IN Slot 6, 7 source 0 Option ID Code Fieldbus ID Code
20.15 IN Slot 8, 9 source 0 Firmware Version CANopen Firmware
20.16 IN Slot 10, 11 source 0 Reserved 0 RxPDO2 COB-ID 0
20.17 IN Slot 12, 13 source 0 Reserved 0 TxPDO2 COB-ID 0
20.18 Reserved 0 Reserved 0 Reserved 0
20.19 Reserved 0 Reserved 0 Reserved 0
20.20 Reserved 0 Reserved 0 Reserved 0
20.50 Fieldbus Diagnostic Fieldbus Diagnostic Fieldbus Diagnostic

Shading denotes RO parameter
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10.21

Advanced Features
This section gives information on some of the commonly

used advanced functions of the Unidrive.

Advanced Feature

Associated Parameters

Braking modes

2.04 and 2.08

S ramps

2.06 and 2.07

Torque modes

4.08 and 4.11

Stop modes

6.01, 6.07 and 6.08

Main Loss modes 6.03

6.04 and 6.30 to 6.34
6.09, 6.10, 6.37 and 6.38
13.08, 3.19 and 3.20

Sequence modes

Catch a spinning motor

Position loop modes

10.21.1 Braking modes

Ramp mode selector
RW @ | |

oL [{& 0~2 = 2

cL({ 0~2 = 2

0 Stnd.Hd

1 FASt Fast ramp

2 Stnd.Ct Standard ramp with P control
The acceleration ramp is not affected by the ramp mode, and the ramp
output will rise at the programmed acceleration rate (subject to the
current limits programmed in the drive).

Standard ramp with ramp hold

0: Standard ramp with ramp hold

The deceleration ramp will be frozen if the DC Bus voltage rises above
the standard ramp voltage (2.08). Normally the DC Bus voltage will then
begin to fall as the machine should stop regenerating. Once the voltage
drops below the standard ramp voltage, the ramp will again begin to fall.
This type of control does not usually give smooth deceleration especially
if the machine is lightly loaded, however it is easy to set up.

1: Fast ramp

The output of the ramp will fall at the programmed deceleration rate
(subject to the current limits programmed in the drive). This mode
should be used when a braking resistor is fitted.

2: Standard ramp with P control

The voltage rising to the standard ramp level (2.08) causes a
proportional controller to operate, the output of which changes the
demanded current in the motor. As the controller regulates the DC Bus
voltage, the motor deceleration increases as the speed approaches zero
speed. When the motor deceleration rate reaches the programmed
deceleration rate the controller ceases to operate and the drive
continues to decelerate at the programmed rate. This gives smoother
control than standard hold mode. If the standard ramp voltage (2.08) is
set lower than the nominal DC Bus level the drive will not decelerate but
will coast to rest. The standard controlled mode is most likely to be
useful in applications where smooth deceleration is required, particularly
with lightly loaded machines, or where the supply voltage is high where
the drive would trip on OV (DC Bus over voltage) due to the transients
produced in standard hold mode.

The output of the ramp controller (when active) is a current demand that
is fed to the frequency changing current controller (open loop) or the
torque producing current controller (closed loop). The gain of these
controllers can be modified with parameters 4.13 and 4.14.

Controller
operating

DC-bus
voltage

time

Speed

Motor
speed

Programmed N\
deceleration rate N

AN

time

Standard ramp voltage
RW Uni | |

EUR>
oL [{&
cL({

USA>
oL [{&
cL({

This voltage is used as the level for both standard ramp modes. If hold
mode is used and this is set too low the drive will never stop, and if it is
too high and no braking resistor is used the drive may trip on OV (DC
Bus over voltage). If P controlled mode is used and this parameter is set
too low the machine will coast to rest, and if it is set too high and no
braking resistor is used it may trip on OV. The minimum level should be
greater than the voltage produced on the DC Bus by the highest supply
voltage.

0~800V = 750

0~800V = 750

0~800V = 775

0~800V = 775

Normally the DC Bus voltage will be approximately the rms supply
voltage x V2.

Care should be taken in the setting of this parameter. It is

recommended that the setting should be at least 50V higher

than the maximum expected level of the DC Bus voltage. If
this is not done, the motor may fail to decelerate on a STOP

command.
10.21.2 Torque Modes
4.08 Torque reference
RW Bi | |
oL @ +maximum current limit =

e 0

cL @ % rated active current =

Parameter for main torque reference. If connected to an analog input on
this drive this parameter is updated every 345us for 3, 6 and 12kHz
switching frequency, and every 460us for 4.5 and 9kHz switching
frequency. This does not apply to the analog inputs of the UD50
Additional /0O Small Option Module.
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ramp stop mode is used the drive changes to speed control mode to
ramp to stop with a reference defined by the user speed demand. This
Torque mode selector causes the speed to increase towards the reference and then ramp to
RW Uni | | stop.
oL [{& 0~1 = 0 3: Coiler/uncoiler mode
cL|{ 0~4 = 0 Positive final speed demand: a positive resultant torque will give torque
control with a positive speed limit defined by the final speed demand. A
Open loop negative resultant torque will give torque control with a negative speed

If this parameter is 0 normal frequency control is used. If this parameter
is set to 1 the current demand is connected to the current Pl controller
giving closed loop torque/current demand as shown below. The current
error is passed through proportional and integral terms to give a
frequency reference which is limited to the range -maximum frequency
to +maximum frequency as defined by parameter 1.06.

Current
demand

4.13 Proportional gain
4.14 Integral gain

Frequency
reference

Y

Active current

Closed loop
0: Speed control mode

The torque demand is equal to the speed loop output.
1: Torque control

The torque demand is given by the sum of the torque reference and the
torque offset, if enabled. The speed is not limited in any way, however,
the drive will trip at the overspeed threshold if runaway occurs.

2: Torque control with speed override

ﬁCurrent

0 3

4.08 (+ 4.09 when enabled)

01 Speed

The output of the speed loop defines the torque demand, but is limited
between 0 and the resultant torque reference [4.08 (+ 4.09 when
enabled)]. The effect is to produce an operating area as shown above if
the final speed demand and the resultant torque reference are both
positive. The speed controller will try and accelerate the machine to the
final speed demand level with a torque demand defined by the resultant
torque reference. However, the speed cannot exceed the reference
because the required torque would be negative, and so it would be
clamped to zero.

+Final speed demand —Final speed demand
+Resultant torque +Resultant torque

m W
T W

+Final speed demand —Final speed demand
—Resultant torque —Resultant torque

Depending on the sign of the final speed demand and the resultant
torque the four areas of operation shown here are possible. This mode
of operation can be used where torque control is required, but the
maximum speed must be limited by the drive. In this mode ramps are not
active whilst the drive is in the run state. When the drive is taken out of
the run state, but not disabled, the appropriate stopping mode is used. It
is recommended that only coast or stopping without ramps is used. If

limit of -5rpm.

Negative final speed demand: a negative resultant torque will give
torque control with a negative speed limit defined by the final speed
demand. A positive resultant torque will give torque control with a
positive speed limit of +5rpm.

Example of coiler operation

This is an example of a coiler operating in the positive direction. The
final speed demand is set to a positive value just above the coiler
reference speed. If the resultant torque demand is positive the coiler
operates with a limited speed, so that if the material breaks the speed
does not exceed a level just above the reference. Itis also possible to
decelerate the coiler with a negative resultant torque demand. The
coiler will decelerate down to -5rpm until a stop is applied.

The operating area is shown below:

Area for normal coiler operation
Speed is limited to the final speed
demand and torque is positive

Final speed

T
orque demand

Speed

Area for decelerating the coiler
Reverse speed is limited to 5rpm
and torque is negative

Example of uncoiler operation

This is an example for an uncoiler operating in the positive direction.
The final speed demand should be set to a level just above the
maximum normal speed. When the resultant torque demand is negative
the uncoiler will apply tension and try and rotate at 5rpm in reverse, and
so take up any slack. The uncoiler can operate at any positive speed
applying tension. Ifitis necessary to accelerate the uncoiler a positive
resultant torque demand is used. The speed will be limited to the final
speed demand. The operating area is the same as that for the coiler and
is shown below:

Area for accelerating the uncoiler
Speed is limited to the final speed
demand and torque is positive

Final speed
demand

Torque

—5rpm ‘ Area for normal uncoiler operation
Reverse speed is limited to 5rpm

and torque is negative

In this mode ramps are not active whilst the drive is in the run state.
When the drive is taken out of the run state, but not disabled, the
appropriate stopping mode is used. It is recommended that only coast
or stopping without ramps is used. If ramp stop mode is used the drive
changes to speed control mode to ramp to stop with a reference defined
by the user speed demand. This causes the speed to increase towards
the reference and then ramp to stop.
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4: Speed control with torque feed-forward
The drive operates under speed control, but a torque value may be Stopping ]
added to the output of the speed controller. This can be used to improve Mode Action Comments
the regulation of systems where the speed loop gains need to be low for — -
L 0: Coast Inhibits the inverter
stability.
1: Ramp Stop with ramp
2: No ram Stop with no ram
10.21.3  Stop Modes P P P
The position system controlled by
Stop mode selector Stops with ramp and menu 13 is used to orientate the
RW o | | 3: Stop and then rotates to a motor. Parameter 13.08 must be set
orientate reset position up correctly for use, and the hard
oL @ 0~4 = 1 P P ' speed reference enabled, parameter
3.19.
VT | {¢ = 1
0~3
sv | = 2
Injection braking time
Open Loop RW T | | |
0 COASt Coast stop oL | 7 | 00~ 250 5 |.:>| 5.0
1 P Ramp stop
2 rP-dcl Ramp stop + 1 second dc injection This parame_ter defines th_e low frequency brak_ing time for phgse 1 of
3 del Iniection braki " ith detecti ’ d stopping during a stop using stopping mode 4 in open loop drives (see
c njection braking stop with detection of zero spee parameter 6.01).
4 td.dcl Timed injection braking stop
Stopping is in two distinct phases: decelerating to stop, and stopped. 6.08 Hold zero speed enable
i RW Bit
St&r:)rz;g Phase 1 Phase 2 Comments I | |
9 oL | = 0
Drive cannot Delay in phase 2 allows rotor
0: Coast cl:;\slzglzrd be re-enabled flux to decay in induction VT @ Oorl = 0
for 2s motors sv | {t = 1
Ramp down Wait for 1s S ] ] ] ]
1:Ramp | tozero with inverter When this bit is set the drive will hold torque at standstill when not in the
frequency enabled running state rather than disabling the output bridge. The drive status will
Inject DC at be 'StoP' when the drive is at standstill rather than 'rdy'.
. Ramp down o
2: Ramp t level specified
0 zero
+1s DC frequency by parameter
6.06 for 1s 10.21.4 Mains loss modes
Low lgﬁi!‘ﬁﬁ‘gg;%“;ﬁgy AC supply loss mode selector
\?\;itlac zsg:ﬁpcy Iniect DC at therefore it adjusts the RW TXU | | P
v . J o injection time to suit the
zero injection with level specified application. If the injection oL @ =
speed detection of by parameter current Ievél is too small the 0~2 = 0
detectio low speed 6.06 for 1s drive will not sense low speed CL @ =
n before next (normally a minimum of 50- 0 dis Disabled
phase. 60% is required). : 1sable
Inject DC at 1 StoP Stop
4: Timed Ievel'f' ib Inject DC at The mini iniect 2 ridE.th Ride through
injection specire! y Ievelspecified ! e mlnlmum total injection )
: parameter time is 1s for phase 1 and 1s 0: Disabled
braking ; by parameter . f
6.06 for time for phase 2, i.e. 2s in total. . . . .
stop specified by | 8-08forls There is no mains loss detection and the drive operates normally only as
6.07 - 1s. long as the DC Bus voltage remains within specification (above 330V).

Once modes 3 or 4 have begun the drive must go through the ready
state before being restarted either by stopping, tripping, or being
disabled.

Closed loop

0 COASt Coast stop

1 P Ramp stop

2 no.rP Stop without ramps
3 rP-POS Stop and orientate

In the closed loop mode the two stopping phases do not exist and the

ready state is entered as soon as the single stopping action is complete.

1: Stop (Open loop)

The action taken by the drive is the same as for ride through mode,
except the ramp down rate is at least as fast as the deceleration ramp
setting and the drive will continue to decelerate and stop even if the
mains is re-applied. If normal or timed injection braking is selected the
drive will use ramp mode to stop on loss of the supply. For injection
braking or ramp with DC injection modes, DC current will be applied to
the motor for 1s after it has stopped. (Unless the mains has been
reapplied the drive is likely trip UU before or during the 1s injection
period.)

1: Stop (Closed Loop)

The speed reference is set to zero and the ramps are disabled allowing
the drive to decelerate the motor to a stop under current limit. If the
mains is re-applied whilst the motor is stopping any run signal is ignored
until the motor has stopped. If the current limit value is set very low the
drive may trip UU before the motor has stopped.
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2: Ride through

The drive detects mains loss when the DC Bus voltage falls below a
specific level (410V). The drive then enters a mode where a closed-loop
controller attempts to hold the DC Bus level at a specific level (390V).
This causes the motor to decelerate at a rate that increases as the
speed falls. If the mains is re-applied it will force the DC Bus voltage
above the detection threshold and the drive will continue to operate
normally.

In open-loop mode the output of the mains loss controller is a current
demand that is fed to the frequency changing current controller and
therefore the gain parameters 4.13 and 4.14 must be set up for optimum
control. See parameters 4.13 and 4.14 below for set-up details.

In closed-loop mode the output of the mains controller is also a current

demand that is fed directly to the current loop. If the settings of 4.13 and
4.14 are suitable for normal operation, they should need no adjustment.
See parameter 4.13 and 4.14 below for set-up details.

Current loop proportional gain
RW Uni | |

oL [{& = 20
VT | {¢ 0~ 30,000 = 150
sv |1 = 130
Current loop integral gain

RW Uni | |
oL [{& = 40
VT | {¢ 0~ 30,000 = 2000
sv |1 = 1200
Open-loop

These parameters control the proportional and integral gains of the
current controller used in the open loop drive. As already mentioned the
current controller either provides current limits or closed loop torque
control by modifying the drive output frequency. The control loop is also
used in its torque mode during mains loss, or when the controlled mode
standard ramp is active and the drive is decelerating, to regulate the flow
of current into the drive. Although the default settings have been chosen
to give suitable gains for less demanding applications it may be
necessary for the user to adjust the performance of the controller. The
following is a guide to setting the gains for different applications.

Current limit operation

The current limits will normally operate with an integral term only,
particularly below the point where field weakening begins. The
proportional term is inherent in the loop. The integral term must be
increased enough to counter the effect of the ramp which is still active
even in current limit. For example, if the drive is operating at constant
frequency and is overloaded the current limit system will try to reduce
the output frequency to reduce the load. Atthe same time the ramp will
try to increase the frequency back up to the demand level. If the integral
gain is increased too far the first signs of instability will occur when
operating around the point where field weakening begins. These
oscillations can be reduced by increasing the proportional gain. A
system has been included to prevent regulation because of the opposite
actions of the ramps and the current limit. This can reduce the actual
level that the current limit becomes active by 12.5%. This still allows the
current to increase up to the current limit set by the user. However the
current limit indicator (10.09) could become active up to 12.5% below
the current limit depending on the ramp rate used.

Torque control

Again the controller will normally operate with an integral term only,
particularly below the point where field weakening begins. The first
signs of instability will appear around base speed, and can be reduced

by increasing the proportional gain. The controller can be less stable in
torque control mode rather than when it is used for current limiting. This
is because load helps to stabilise the controller, and under torque control
the drive may operate with light load. Under current limit the drive is
often under heavy load unless the current limits are set at a low level.

Mains loss and controlled standard ramp

The DC Bus voltage controller becomes active if mains loss detection is
enabled and the drive supply is lost or controlled standard ramp is being
used and the machine is regenerating. The DC Bus controller attempts
to hold the DC Bus voltage at a fixed level by controlling the flow of
current from the drive inverter into its DC Bus capacitors. The output of
the DC Bus controller is a current demand which is fed into the current PI
controller as shownin the following diagram:

DC bus
. DC-bus voltage
= controller
== DC-bus
capacitors Current
demand

4.13 Proportional gain
4.14 Integral gain

i

Frequency
reference

Active current

The DC Bus voltage controller cannot be adjusted, but it may be
necessary to adjust the current controller gains to obtain the required
performance. If the gains are not suitable it is best to set up the drive in
torque control first. Set the gains to a value that does not cause
instability around the point at which field weakening occurs. Then revert
back to open loop speed control in standard ramp mode. To test the
controller the supply should be removed whilst the motor is running. It is
likely that the gains can be increased further if required because the DC
Bus voltage controller has a stabilising effect, provided that the drive is
not required to operate in torque control mode.

Closed-loop

The P and | gains are used in the voltage based current controller. The
default values give satisfactory operation with most motors. However it
may be necessary to change the gains especially for low inductance
motors. The following procedure should be used:

Unless a particularly high bandwidth is required the proportional gain
(parameter 4.13) should be set to a value of:

1800 x Pr5.24 x 10 x Pr 11.32
Where:

Pr 5.24 = per phase motor leakage inductance (mH).

Pr 11.32 = Drive rated current (A)
The inductance value is stored in parameter 5.24 after the autotune test
is carried out. If an autotune cannot be carried out the leakage
inductance can be found by other means:

For an induction motor this is the per phase total leakage inductance
(Ls") which can be calculated from the steady state per phase equivalent
circuit of the motor, Lg*=L; + (L, .Ly, / (Ly + L)) For a servo motor this
is half the phase to phase inductance that is normally specified by the
manufacturer. This will give a response with minimum overshoot after a
step change of current reference and a current loop bandwidth of
approximately 500Hz. If some overshoot can be tolerated then gain can
be increased by a factor of 1.5, giving a bandwidth of 800Hz and 12.5%
overshoot after a step change of current reference.

The integral gain (parameter 4.14) should be set to a value of:
0.044 x Pr 4.13x R/ (Pr5.24 x 107%)
Where:

Pr 4.13 = current loop proportional gain calculated above
R = per phase stator resistance Q
Pr 5.24 = per phase motor leakage inductance (mH).
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10.21.5 Sequencing Modes 2[Q
Sequencing mode selector 22|19
RW Uni | | P 23 ®
oL |% 04 = A Run permit 24 ® Parameter changes required
CL @ = 25 ® Parameter Value
i i i Jog 26| 8.10 6.34
There are five sequencing modes available as shown below. Any . .
terminal can be used for any of the functions provided in each mode Run Fwd 27 ® 8.12 0
(see the following sequencing bits). The connection diagrams below Run Rev 28|10 8.23 5.33
show a possible method of using each sequencing mode and the Jog Rev 29|Q
parameter changes required (from defaults). Any terminals shown with 0|Q
no connection are as at default.
ov 31|

By default the Unidrive uses sequencing mode 4 (Wire Proof PLC
mode), where the necessary terminals are assigned as required. If any
other sequencing mode is enabled the corresponding sequencing bits
(parameters 6.30 to 6.34) must also be programmed as destination for
the specific input using the parameters in menu 8.

0 CD type interface
Mentor type interface
Wire proof mode
PLC mode

Wire proof PLC mode

A W DN P

Sequencing mode 0: CD type

Run permit or /Stop (parameter 6.34)  Run permit or 'not stop' input

Sequencing bit 0  (parameter 6.30) Run (Latching)

Sequencing bit 1 (parameter 6.31) Jog
Sequencing bit 2  (parameter 6.32) Forward/Reverse
Sequencing bit 3  (parameter 6.33)  Not used
21|10
22|19
23|
Run permit 24 ® Parameter changes required
25 ® Parameter Value
Jog 26[) 8.10 6.34
Run < . 2710 8.12 0
Fwd/Rev 28|10
29|
300
ov 31|

To be able to run in this mode the Run Permit signal must be closed.
Momentarily closing of the Run contact will make the drive latch in the
run state. Opening the Run Permit contact will cause the drive to stop. It
is also possible to enable the keypad buttons (6.11 to 6.13). If any
keypad button is enabled the corresponding terminal input is ignored.
Any jog command received will only be accepted in the ‘rdY’ or ‘StoP’
states. Run commands override jog commands.

Sequencing mode 1: Mentor type

Run permit or /Stop (parameter 6.34)  Run permit or 'not stop' input

To be able to run in this mode the Run Permit signal must be closed.
Momentary closing of the Run Forward or Run Reverse contact will
make the drive latch in the run state. Momentarily closing the run
contact for the opposite direction will make the drive change direction.
Opening the Run Permit contact will cause the drive to stop.

The drive run keypad button can also be used to latch a run state if it is
enabled (6.11) and the fwd/rev keypad button can change direction ifitis
enabled (6.13) (unless one of the terminals is being held closed in which
case they have priority). The stop keypad button can also stop the drive
if it is enabled (6.12) and the terminals are not forcing a run condition.
Any jog command received will only be accepted in the ready or stop
states. Run commands override jog commands.

Sequencing mode 2: Wire Proof Mode

Run permit or /Stop (parameter 6.34)  Run permit or 'not stop' input

Sequencing bit 0 (parameter 6.30)  Run forward

Sequencing bit 1 (parameter 6.31)  Jog

Sequencing bit 2  (parameter 6.32)  Run reverse

Sequencing bit 3  (parameter 6.33)  Not used
21|10
22|19
23|
Run permit 24|Q)| Parameter changes required
25 ® Parameter Value
Jog 26[) 8.10 6.34
Run Fwd 27 ® 8.12 0
Run Rev g 28|
29|
300
ov 31|

In this mode the Run Permit, and either the Run Forward or Run
Reverse contacts (but not both) must be closed for the drive to run. If
Run Forward and Run Reverse are selected at the same time the drive
will stop after a delay of 60ms. To jog forward or reverse, the Jog contact
must be closed together with the appropriate direction contact. Any jog
command received will only be accepted in the ready or stop states (i.e.
the Jog contact must be closed before the Run contact). Because this
mode requires terminals to be held in an active state at all times, the run,
stop, and fwd/rev keypad buttons on the drive are ignored even if they

Sequencing bit 0
Sequencing bit 1
Sequencing bit 2
Sequencing bit 3

(parameter 6.30)
(parameter 6.31)
(parameter 6.32)
(parameter 6.33)

Run forward (latching)
Jog forward
Run reverse (latching)
Jog reverse

are enabled.

Sequencing mode 3: PLC Mode

Run permit or /Stop (parameter 6.34)

Sequencing bit 0
Sequencing bit 1
Sequencing bit 2
Sequencing bit 3

(parameter 6.30)
(parameter 6.31)
(parameter 6.32)
(parameter 6.33)

Not used

Run

Jog
Forward/Reverse
Not used
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In this mode the drive will respond to the contacts as it finds them. To jog
forward or reverse, the Jog contact must be closed together with the Run
contact and the appropriate direction selected. Any jog command
received will only be accepted in the ready or stop states (i.e. the Jog
contact must be closed before the Run contact). As with mode 2, this
mode requires terminals to be held active and therefore the run, stop,
and fwd/rev keypad buttons on the drive are ignored even if they are
enabled.

Sequencing mode 4: Wire Proof PLC Mode

Run permit or /Stop (parameter 6.34)  Not used

Sequencing bit 0 (parameter 6.30) Run forward

Sequencing bit 1 (parameter 6.31) Jog

Sequencing bit 2  (parameter 6.32) Run Reverse

Sequencing bit 3  (parameter 6.33)  Not used

21
22
23
24
25

Jog 26

Run 27
Fwd/Rev 28
29
30
ov 31

No other parameter changes
are required

%)%)%)%)%)%) %)% %) %%

In this mode either the Run Forward or Run Reverse contacts must be
closed before the drive will run. All inputs are non-latching and when not
asserted the drive will stop immediately using the mode defined by the
stopping mode. If both Forward and Reverse contacts are closed then
the drive will stop. If the drive is operating in open-loop mode there is a
60ms delay after both forwards and reverse are selected before a stop is
initiated. To jog forward or reverse, the Jog contact must be closed
before the appropriate direction contact. Any jog command received will
only be accepted in the ready or Stop states. Because this mode
requires terminals to be held in an active state at all times, the run, stop,
and fwd/ rev keypad buttons on the drive are ignored even if they are
enabled.
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10.21.6 Catch a spinning motor
21[S Synchronize to a spinning motor
22 ® RW Bit | |
oL = 0
23 ® g Oorl
24| cL({ = 1
25| Open Loop
Jog 26 ® No other parameter changes The drive performs a sequence of operations to determine the motor
Run 2719 are required frequency before attempting to run the motor with full voltage applied.
Fwd/Rev 28 ® These tests are ca_lrried out With_a voltage defineq by pafame_ter_6.37._
The frequency is first set to maximum frequency in the direction in which
29 ® the drive last ran. The frequency is ramped to zero at a rated defined by
30|Q parameter 6.10. If the machine frequency is not detected, the frequency
ov 31 ® is set to maximum in the other direction and the test is repeated. If the
frequency is detected at any point the test is stopped, the voltage is

ramped up at a rate defined by parameter 6.37 and then the drive runs
normally. If the frequency is not detected the drive starts from OHz. If
the drive is powered down the previous direction of operation is not
stored, and so the test begins in the forward direction. It is important that
if spinning start is selected then the Voltage Mode, parameter 5.14, must
be set to 'Fd' (3) and not left in the default value of 'Ur_I" (1).

Closed Loop
The ramp output is set to the actual motor speed when the drive is
commanded to start.

Spinning motor ramp rate
RW Uni | |

0 ~ 25.0 s/100Hz (seconds
oL @ per 100Hz) =

5.0

This parameter defines the rate at which the frequency is changed when
trying to synchronise the motor speed. Motors and loads with very low
inertias will require this parameter to be set low to ensure the speed is
detected, while motors and loads with large inertias may require the
parameter to be increased to prevent over voltage trips.

Spinning motor start-voltage
RW Uni | | |

oL | & | 0 ~ 100 % (of normal voltage) | Ei>| 25.0

Defines the voltage applied during a spin start as a percentage of
voltage that would be applied in normal operation. Setting this value too
high causes the drive to current limit, setting it too low will give problems
detecting low motor speeds.

Spinning motor voltage rate
RW Uni | | |

0L|@| 0~25s |E>| 0.25

When the software has detected the motor speed it ramps the drives
output voltage from the level programmed in parameter 6.37 to its
normal operating voltage. This parameter determines the time interval
for this change in voltage. Setting the time too short will cause
excessive current transients in the machine as the voltage rises, while
setting it too long may cause the drive to lose synchronisation if the
motor is decelerating quite quickly.
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Position loop disabled

Rigid digital lock with digital Feed Forward

Rigid digital lock without digital Feed Forward
Non rigid digital lock with digital Feed Forward
Non rigid digital lock without digital Feed Forward
Orientate on stop command only

o 0o~ W N P O

Orientate on stop command and when enabled
Sets the mode of operation of the position loop.

In rigid lock mode the position error is absolute relative to the time the
position loop is closed. This means that if the slave shaft is slowed down
due to excessive load, the target position will eventually be recovered by
running at a higher speed when the load is removed.

Speed

Reference

/ Equal Areas

In non-rigid lock mode the position loop is only closed when the 'At
Speed' condition is met. This allows slippage to occur while the speed
loop is not satisfied.

Speed

Reference /

Digital lock can be implemented without digital feed forward, where the
input frequency of the encoder being followed is too low to obtain a
smooth feed forward term from it. In this case the user can provide an
alternative speed reference to be used as the feed forward term and the
position loop will provide the velocity correction only. It should be noted
that if the alternative feed forward is not correct, the position loop will run
with a constant error to provide the difference between the feed forward
and the actual speed of the reference encoder. During relative jogging,
digital feed forward is always used because the feed forward term has to
be adjusted.

In order for the digital feed forward term to function in modes 1 and 3 the
hard speed reference must be enabled (3.20 = 1). The correction term
used in the feed forward modes is fed into the speed loop via the hard
speed reference in menu 3 (see block diagrams). If a non-rigid mode is
used and an independent correction term is required then this must be
routed to the hard speed reference (3.19) by the user.

Two orientation modes are selectable. In mode 5, the drive orientates
following a stop command with orientation stop enabled (see parameter
6.01 Stop mode). Mode 6 operates the same as mode 5 but in addition
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10.21.7 Position loop modes the drive always orientates when it is enabled providing that the 'Hold
Sosiion] 5 oot zero speed' parameter is set (6.08). This ensures that the spindle is
m osition 1oop mogde setector always in the same position following the drive being enabled.
RW uni | | When orientating from a stop command the drive goes through the
oL (% 0-~2 = 0 following sequence:
cL|§ 0~6 = 0 1. Ramps are enabled and the motor is decelerated or accelerated to

the speed limit programmed in parameter 13.10 in the direction the
motor was previously running.

2. When the speed set in parameter 13.10 is reached, ramps are
disabled and the motor continues to rotate until the position is found
to be close to the target position. At this point the speed demand is
set to 0 and the position loop is closed.

3. When the absolute value of speed is less than 2 rpm and the
position is within the window defined by parameter 13.12, the
orientation complete signal is given.

Hard speed reference
RW Bi | | |
cL |@| +30,000 rpm* |E>| 0

* This is the maximum range, for further restrictions see below.

The range of this parameter is limited depending on the maximum speed
expected which is the maximum magnitude from 1.06 or 1.07.

The hard speed reference is a reference value which does not pass
through the ramp system (menu 2). It is added to the normal post ramp
speed reference. Its value may be written from the keypad, via serial
comms, from an analog input or from an encoder input. This parameter
can also be used by the position controller (menu 13) as the speed
correction input.

This parameter is similar to the analog input parameters (1.36 and 1.37)
in that if an analog input programmed in voltage mode is directed to it,
the scan rate of that analog input is increased (See menu 1). The scaling
will be the same as for bipolar mode on parameters 1.36 and 1.37. It is
also possible to obtain a fast update rate if an encoder input is used to
derive this speed reference.

Hard speed reference select
RW Bit | |

CL|@| Ooril |E>| 0

Enables connection of the hard speed reference.
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1 ¢ The values for models 1401 to 1405, 2401 to 2403, 3401 to 3405
11 TeC h nic al Data and 4401 to 4405 are stated for a 380Vac having a 16kA short-circuit
. capability and a 2% negative phase-sequence imbalance.
111 Drive ¢ The values for model 5401 are stated for a 400Vac supply having an
11.1.1 Power and current ratin gs 18KkA short-circuit capability and a 2% negative phase-sequence

The input current is affected by the supply voltage and impedance.

Maximum continuous input current

The values of maximum continuous input current are given to aid the
selection of cables and fuses. These values are stated for the worst-
case condition with the unusual combination of stiff supply with bad
balance. The value stated for the maximum continuous input current
would only be seen in one of the input phases. The current in the other
two phases would be significantly lower.

¢ The values of maximum input current for models 1201 to 1205 are
stated for a 200Vac supply rated at ten times the kVA of the drive
and a 2% negative phase-sequence imbalance.

¢ The values for models 2201 to 2203 and 3201 to 3204 are stated for
a 200Vac supply having a 5kA short-circuit capability and a 2%
negative phase-sequence imbalance.

Table 11-1 Unidrive and Unidrive VTC drive current ratings

imbalance.

Typical input current
The values of typical input current are given to aid calculations for power
flow and power loss.

¢ The values of typical input current for models 1201 to 1205, 2201 to
2203 and 3201 to 3204 are stated for a balanced 200Vac supply
having a 5kA short-circuit capability.

¢ The values for models 1401 to 1405, 2401 to 2403 and 3401 to 3405
are stated for a balanced 400Vac supply having a 5kA short-circuit
capability.

¢ The values for models 4401 to 4405 are stated for a balanced
400Vac supply having a 10kA short-circuit capability.

¢ The values for model 5401 are stated for a balanced 400V supply
having an 18KA short-circuit capability.

Nominal ratin Maximum permissible continuous output Maximum permissible continuous output Typical Maximum
9 current at 40°C (104°F) ambient (A) current at 50°C (122°F) ambient (A) input continuous
current input
Model kW hp 3kHz | 4.5kHz | 6kHz 9kHz 12kHz 3kHz 45kHz | 6kHz 9kHz 12kHz (A) current (A)
UNI 1201 0.37 0.5 2.4 4.0
2.1 2.1 2.1 21 2.1 2.1 2.1 2.1 2.1
UNI 1401 0.75 1.0 3.0 45
UNI 1202 0.55 0.75 35 6.0
2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
UNI 1402 1.1 15 43 55
UNI 1203 0.75 1.0 4.6 8.0
3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.3
UNI 1403 15 2.0 5.8 6.8
UNI 1204 1.1 15 6.5 10.0
5.6 5.6 5.6 5.6 5.6 5.6 5.1 4.0 3.3
UNI 1404 2.2 3.0 8.2 8.6
UNI 1205 2.2 3.0 8.6 125
9.5 9.5 8.5 7.0 6.9 5.9 5.1 4.0 3.3
UNI 1405 4.0 5.0 10.0 12.0
UNI' 2201 3.0 4.0 10.8 13.9
12.0 12.0 12.0 12.0 11.7 12.0 12.0 12.0 11.6 9.7
UNI 2401 5.5 7.5 13.0 16.0
UNI 2202 4.0 5.0 14.3 16.9
16.0 16.0 16.0 14.2 11.7 16.0 16.0 14.7 11.6 9.7
UNI 2402 7.5 10 17.0 20.0
UNI 2203 5.5 10.0 19.8 27.0
25.0 21.7 18.2 14.2 11.7 20.0 17.3 14.7 11.6 9.7
UNI 2403 11.0 15 21.0 25.0
UNI' 3201 7.5 15 26 28
34.0 34.0 34.0 28.0 23.0 34.0 34.0 28.0 21.0 17.9
UNI 3401 15.0 25 27 34
UNI 3402 185 30 40.0 40.0 37.0 28.0 23.0 40.0 34.0 28.0 21.0 17.9 32 39
UNI 3202 11.0 20 39 43
46.0 46.0 40.0 32.0 26.6 44.0 36.0 31.0 24.0 20.6
UNI 3403 22.0 30 40 53
UNI 3203 15.0 25 53 56
60.0 47.0 40.0 32.0 26.7 44.0 36.0 31.0 24.0 20.9
UNI 3404 30.0 40 52 66
UNI 3204 22.0 30 74.0 78 84
56.0 46.0 35.0 28.0 50.0 41.0 34.0 26.0 23.0
UNI 3405 37.0 50 70.0 66 82
UNT 4401 45 75 96 96 88 70 95 85 75 60 76 98
UNI 4402 55 100 124 104 88 70 105 85 75 60 91 114
UNI 4403 75 125 156 124 105 80 135 105 85 65 123 152
UNI 4404 90 150 180 175 145 110 180 150 125 95 145 205
UNI 4405 110 150 202 175 145 110 190 150 125 95 181 224
UNI'5401 160 200 300% 240 280 321
UNI 5402 320 400 600* 480 560 642
UNI 5403 480 600 900* 720 840 963
UNI 5404 640 800 1,200* 960 1,120 1284
UNI 5405 800 1000 1,500* 1,200 1,400 1605
UNI 5406 960 1200 1,800* 1,440 1,680 1926
UNI 5407 1120 1400 2,100* 1,680 1,960 2247
UNI 5408 1280 1600 2,400* 1,920 2,240 2568

*  Multiples of 300A output current with 120% overload or multiples of
240A with 150% overload
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Table 11-2 Unidrive LFT drive current ratings (at 9kHz PWM
switching frequency)

Nominal rating Maximum permissible output current (A) Typical input Maximum
Model Standard duty Continuous Continuous current continuous input
kW hp cycle at 40°C | operation at 40°C | operation at 50°C (A current (A)

UNI 1201 LF_T 0.37 0.5 2.4 4.0
2.1 2.1 2.1

UNI 1401 LFT 0.75 1.0 3.0 45

UNI 1202 LFT 0.55 0.75 35 6.0
2.8 2.8 2.8

UNI 1402 LFT 1.1 1.5 4.3 55

UNI 1203 LFT 0.75 1.0 4.6 8.0
3.8 3.8 3.3

UNI 1403 LFT 1.5 2.0 5.8 6.8

UNI 1204 LFT 1.1 1.5 6.5 10.0
5.6 4.0 3.3

UNI 1404 LFT 2.2 3.0 8.2 8.6

UNI 1205 LFT 2.2 3.0 8.6 12.5
9.5 4.3 3.3

UNI 1405 LFT 4.0 5.0 10.0 12.0

UNI2201 LFT 3.0 4.0 10.8 13.9
12.0 12.0 11.0

UNI 2401 LFT 55 75 13.0 16.0

UNI 2202 LFT 4.0 5.0 14.3 16.9
16.0 14.2 11.0

UNI 2402 LFT 75 10.0 17.0 20.0

UNI 2203 LFT 55 10.0 19.8 27.0
25.0 14.2 11.0

UNI 2403 LFT 11.0 15 25.0 21.0

UNI' 3201 LFT 75 15 26 28
34.0 28.0 21.0

UNI 3401 LFT 15.0 25 27 34

UNI 3402 LFT 18.5 30 40.0 28.0 21.0 32 39

UNI 3202 LFT 11.0 20 39 43
46.0 32.0 24.0

UNI 3403 LFT 22.0 30 40 53

UNI 3203 LFT 15.0 25 53 56
60.0 33.0 24.0

UNI 3404 LFT 30.0 40 52 66

UNI 3204 LFT 22.0 30 74.0 78 84
35.0 26.0

UNI 3405 LFT 37.0 50 70.0 66 82

UNI 4401 LFT 45 75 96 70 57 76 98

UNI 4402 LFT 55 100 124 70 57 91 114

UNI 4403 LFT 75 125 156 80 61 123 152

UNI 4404 LFT 90 150 180 100 77 145 205

UNI 4405 LFT 110 150 202 100 77 181 224

11.1.2 Power dissipation (all versions)

Nominal rating Maximum total power dissipation (W)

Model kW hp 3kHz 4.5kHz 6kHz 9kHz 12kHz
UNI 1401 0.75 1.0 80 80 90 90 90
UNI 1402 11 15 90 90 100 100 110
UNI 1403 15 2.0 100 110 110 120 130
UNI 1404 2.2 3.0 130 130 130 150 150
UNI 1405 4.0 5.0 180 190 190 190 170
UNI 2401 55 7.5 210 230 250 280 310
UNI 2402 7.5 10 270 290 310 320 310
UNI 2403 11.0 15 400 380 360 330 310
UNT 3401 15.0 20 570 620 670 660 630
UNI 3402 18.5 25 660 720 730 660 630
UNI 3403 22.0 30 730 800 770 730 700
UNI 3404 30.0 40 950 830 790 740 710
UNI 3405 37.0 50 1,090 990 920 850 800
UNI 4401 45 60 1,460 1,610 1,630 1,530
UNI 4402 55 75 1,910 1,780 1,670 1,560
UNI 4403 75 100 2,370 2,130 2,030 1,850
UNI 4404 90 125 2,640 2,890 2,700 2,470
UNI 4405 110 125 2,970 2,910 2,720 2,490
UNI' 5401 160 200 4,700

* Per Unidrive size 5 power module (e.g. UNI 5402 is 9,400W etc).
The default PWM switching frequency is as follows:
Unidrive and Unidrive VTC: 3kHz; Unidrive LFT: 9kHz.
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11.1.3 AC supply requirements
Voltage:
Unidrive: 380V to 480V £10%
Unidrive LV: 200V to 240V +10%

No. of phases: 3

Maximum supply imbalance:
2% negative phase sequence (equivalent to 3% voltage imbalance
between phases)

Frequency range: 48 to 62 Hz

Unidrive Size 5 Heatsink fan

Voltage: 115V or 230V £10% single-phase AC

Frequency range: 48 to 62 Hz

Current:
A\C/:oTtuazzly AC supply frequency chr&rIZI’lt
50H 1.02A
115v 60H§ 1.36A
50H 0.51A
230v 60H§ 0.68A

Fan supply fuse or circuit breaker rating: 2A

11.1.4 Linereactors

Line reactors reduce the risk of damage to the drive resulting from

severe disturbances on the supply network caused by, for example:

. Power factor correction equipment connected close to the drive.

. Large DC drives having no or ineffective line reactors connected to
the supply.

. Direct-on-line started motor(s) that are connected to the supply and
when any of these motors are started, a dip is produced in excess
of 20% of the actual supply voltage.

Such disturbances may cause excessive peak currents flow in the input

power circuit of the drive. This may cause nuisance tripping, or in

extreme cases, failure of the drive.

When one of the following model sizes:
UNI1201 UNI1401 UNI1202 UNI1402

UNI1203 UNI1403 UNI1204 UNI1404

are used on an AC supply where one of the conditions described above
is in existence, OR the supply is 175kVA or larger, it is recommended
that a line reactor of 2% reactance is included between the AC supply
and the drive. Model sizes 1205 & 1405, and larger have an internal DC
bus choke so do not require AC line reactors except for cases of
extreme supply conditions.
For three-phase drives, three individual reactors, or a single three-phase
reactor should be used. Each drive must have its own reactor(s).
Current ratings
The current rating of the line reactors should be as follows:
Continuous current rating:

Not less than the continuous current rating of the drive
Repetitive peak current rating:

Not less than twice the continuous current of the drive.
11.1.5 Motor requirements

No. of phases: 3

Maximum voltage:
Unidrive: 480V

Unidrive LV: 240V
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Table 11-3 Unidrive losses in ‘rdY’ state 11.1.6  Temperature, humidity and cooling method
Unidrive model size Losses in rdY state (W) Ambient temperature range:
1 50 0°C to 50°C (32°F to 122°F). Output current de-rating must be
2 50 applied at ambient temperatures between 40°C (104°F) and 50°C
i 17050 (122°F) (absolute maximum).
i ine -100 (o]
- 30 (control module) Minimum temperature at power-up: -10°C (14°F)
700 (power module) Cooling method: Forced convection

Maximum humidity: 95% non-condensing at 40°C (104°F)

11.1.7 Storage

Maximum storage time:
Unidrive sizes 1 & 2: After each 12 months, the capacitors will need
re-forming; refer to the supplier of the drive.
Unidrive sizes 3, 4 & 5: After every 10 years, the capacitors will need
re-forming; refer to the supplier of the drive.

Storage temperature range: -40°C to 50°C (-40°F to 122°F)

11.1.8 Altitude
Altitude range: 0 to 4,000m (13,200 ft), subject to the following
conditions:
1,000m to 4,000m (3,300 ft to 13,200 ft) above sea level: derate the
maximum output current from the specified figure by 1% per 100m
(330 ft)
For example at 4,000m (13,200ft) the output current of the drive would
have to be derated by 30%.

11.1.9
Size 1 ~ 4:
Gland plate(s) not fitted: P00
Gland plate(s) fitted; cable glands not fitted: 1P10
Gland plate(s) fitted; cable-glands fitted: 1P40, NEMA 1
Size 5 power and control modules: P00

11.1.10 Starts per hour

By electronic control: unlimited

Ingress protection

By interrupting the AC supply:
Unidrive sizes 1 and 2: <20 (equally spaced)

Unidrive sizes 3 and 4: <10 (equally spaced)
Unidrive size 5: unlimited

11.1.11 Accuracy and resolution

The following data applies to the drive only; it does not include the
performance of the source of the control signals.

Open-loop frequency resolution...
Preset frequency reference: 0.1Hz
Precision frequency reference: 0.001Hz
Open-loop frequency accuracy...

Preset frequency reference: 0.03Hz or 0.01% of the reference,
whichever is the larger value
Precision frequency reference: 0.0001Hz or 0.01% of the reference,
whichever is the larger value

Closed-loop speed resolution

Unidrive and Unidrive LFT only...

Preset speed reference: 1lrpm
Precision speed reference: 0.01rpm
Analog input 1: O rpm *
* The speed-loop algorithm ensures that the steady-state speed can
change by infinitely small amounts in response to changes in the
reference from these inputs.

Closed-loop speed accuracy

Unidrive and Unidrive LFT only...

Preset or precision speed reference: 0.00016 rpm or 0.01% of the
reference, whichever is the larger value.
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11.1.12 Overall dimensions 11.1.14 Cable sizes and fuses
H Height including surface mounting brackets —
w Wld_th _ Model Typical input Fu_se Cable size
D Projection forward of panel when surface mounted current rating
F Projection forward of panel when through-panel mounted UNI 1201 24 A 5
iecti N 6A 16 AWG
R Projection rear of panel when through-panel mounted UNI 1401 30A 1.5mm
Model size UNI 1202 35A
i i 10A 2 | 14 AWG
Dimension f— > 3 2 s UNI 1402 43 A 25 mm
9y 366mm | 366mm | 368mm | 765mm | L,319mm UNI 1203 46 A 108 | 25mm? | 14 AwG
14.409in | 14.409in | 14.488in | 30.118in | 51.929in UNI 1403 5.8 A
UNI 1204 6.5A
W 95mm 190mm 375mm SOOmm 355mm 10A o5 mm? | 14 AWG
3.740in 7.480in | 14.764in | 19.685in | 13.976in UNI 1404 82A
D 200mm 200 mm 260mm 260mm UNI 1205 86 A 6 2 G
7.874in | 7.874in | 10.236in | 10.236in ONI 1405 T00A 16A | 25mm® | 14 AW
F 120mm 120mm 120mm 120mm 340mm UNI 2201 108 A 16A 2 | 14 AWG
4.724in 4.724in 4.724in 4.724in 13.386in UNI 2401 13.0A 2.5 mm
R 80mm BOmm 140mm 140mm 144mm UNI 2202 143A
3.150in 3.150in 5.512in 5.512in 5.669in 20A 4 mm? 10 AWG
UNI 2402 17.0A
UNI 2203 19.8 A 35A 2 10 AWG
11.1.13  Weights UNI 2403 210A 4 mm
Model size kg Ib UNI 3201 26 A 40A 6 mm?2 8 AWG
T — UNI 3401 27 A
i UNI 3402 32A 50A 10mm? | 6AWG
2 1 UNI 3202 39A 60A 2 6 AWG
3 22 49 UNI 3403 40 A 10 mm
4 70 154 UNI 3203 53 A
70A 16 mm? 4 AWG
5 Power module 102 225 UNI 3404 52 A
UNI 3204 78 A
5 Control module 1.2 3 SO0A 25 mm?2 4 AWG
UNI 3405 66 A
UNI 4401 76 A 100A 35 mm?2 2 AWG
UNI 4402 91 A 125A 35 mm?2 2 AWG
UNI 4403 123 A 160A 50 mm? 0 AWG
UNI 4404 145 A 200A 70 mm2 | 2/0 AWG
UNI 4405 181 A 250A 95 mm2 | 3/0 AWG
UNI 5401 280 A 450A 120 mm? | 4/0 AWG
11.1.15 Motor cable lengths
Nominal
AC supply 200V
voltage
Maximum Permissible Motor Cable Length *
Model (PWM switching frequency at 3kHz **)
m ft
UNI 1201 65 210
UNI 1202 100 330
UNI1203 130 430
UNI 1204 200 660
UNI 1205 300 990
UNI2201 ~
UNI 2203 300 990
UNI3201 ~
UNI 3204 200 660
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11.1.17 Braking resistor values
Nominal Minimum Instantaneous power
AC supply 400v 480V Model resistance rating
voltage
- — UNI 1201 ~ UNI 1205 20Q
Maximum Permissible Motor Cable Length * UNI 1401 = UNI 1405 700 15kW
Model (PWM switching frequency at 3kHz **)
UNTI 2201 20Q
15kW
m i m t UNI 2401 400
UNI 1401 65 210 50 160 UNI 2202 UNI 2203 150
UNI 1402 100 330 75 250 UNI 2202 UNI 2403 300 20kw
UNI 1403 130 430 100 330 UNT320T = UNT3205 50
UNI 1404 200 660 150 490 ONI 3201 = UNI 3305 100 60kW
UNI 1405 300 990 250 820 UNT 4401 ~ UNT 4405 50 T20kW
UNTI2401 ~
UNI 2403 300 990 300 990 11.1.18 Acoustic noise
UNT 3401 = The fan generates the majority of the acoustic noise produced by the
UNI 3405 200 660 124 410 drive. The Unidrive LFT has a slower speed fan than the Unidrive or
Unidrive VTC and hence generates less noise. Unidrive LFT sizes 1 and
UNI4401 ~ . } .
UNI 4405 200 660 124 410 2 are fitted with temperature controlled variable speed fans that run at
UNT 5201 300 990 300 990 the minimum speed until the temperature reaches 30°C (86°F) and
UNI 5402 600 1,980 600 1,980 itlr’llcreaeltlati)n spee_d unt:lt:]he temperature re(aj\ches 45°C (113°F), where
UNI 5403 900 2.970 900 2.970 ey Will be running at the maximum speed.
UNI'5404 1,200 3.960 1.200 3.960 Values quoted are at a distance of 1m from the drive.
UNI 5405 1,500 4,950 1,500 4,950 ) Unidrive & Unidrive LFT
UNI 5406 1,800 5,940 1,800 5,940 Modelsize | nidrive VTC [Wax fan speed | Min fan speed
UNI 5407 2,100 6,930 2,100 6,930 1 56 dB(A) 25 dB(A) 28 dB(A)
* Cable lengths in excess of the specified values may be used only 3 64 dB(A) 53 dB(A)
when special techniques are adopted; refer to the supplier of the 4 69 dB(A) 62 dB(A)
drive. 5 75 dB(A)
** The default switching frequency for all versions of Unidrive is 3kHz, 11.1.19 Torque setti ngs (Drive and fi Iters)
except Unidrive LFT, which is 9kHz. Table 11-4 Drive power terminal data
See section 4.1.3 Cable types and lengths on page 33 for further
limitations on motor cable length. Model | \ - terminals bC Ground terminal
o _ _ size terminals
11.1.16 Umd.”.ve Size 5 output Sharmg choke 1 Plug-in terminal block M4 (Torx/slot-head screw)
- specification 05Nm/441bin 3NmM/221bt
Minimum inductance: 40uH 2 Plug-in terminal block M4 (Torx/slot-head screw)
Frequency range: OHz to maximum motor frequency 05NmM/4.41bin 3Nm/221bft
Current rating: 300A RMS 3 M10 stud M10 stud
Overload current: 120% rated current for 1 minute in a 10 minute period 1I5Nm/111bft 1I5Nm/111bft
Harmonic current: 10% at 3kHz 4 M10 stud M10 stud
. 1I5Nm/11 b ft 1I5Nm/11 b ft
Saturation level: 200% rated current M10 bolt & nut V10 hole V10 stud
Ambient temperature: 55°C (130°F) max. 5 25N m/22.1 25Nm/ 25N m/22.11bft
Temperature rise: 100°C (212°F) max. Ib ft 22.1 Ib/it

Cooling: Convection

Insulation class H (180 °C) or better

High-potential test — winding to core: 2.5kV at 50/60 Hz
High-potential test — between windings: 2.5kV at 50/60 Hz

Torque tolerance

+10%

Table 11-5 Drive control terminal data

Model Connection type

Torque setting

All Plug-in terminal block

05Nm 4.41bin

Table 11-6 Size 5 fan supply connection

Type

Torque setting

M4 Pozidriv screw

05Nm 441bin
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Table 11-7 RFI Filter terminal data can be obtained from the supplier of the drive..
When installed according to the instructions the drive can meet the
Power Ground emission requirements of CENELEC generic emission standards, as
CT Schaffner connections connections follows:
part part Max Torque |Size| Torque Table 11-8 Unidrive emission standards
number number cable —
size Unidrive | EN50081-1 | EN50081-1 | EN50081-2 | EN50081-2
: > 5B N >N conducted radiated conducted radiated
mm . m . m :
motor cable
4 mm?2 0.8Nm 22Nm N
4200-6105 | FS5111-10-29 10 AWG | 7.11bin M5 1951bin length
2 Restricted No Yes Yes
4 mm?2 0.8 Nm 22Nm
4200-6108 | FS5106-16-07 10 AWG | 7.11bin M5 1951bin motor cable
length*
4 mm?2 0.8 Nm 22Nm
4200-6109 | FS5112-16-07 10 AWG | 7.11bin M5 1951bin No No Yes Yes
4 mm? 08Nm 29N m No No Yes Yes
4200-6113 | FS5106-25-07 10 AWG | 7.11bin M5 1 1951bin 5 No No Yes Yes
4200-6114 | FS5113-25-29 4 mm? 0.8N m M5 22N m * Compliance with EN50081-1 is restricted to motor cable lengths less
10 AWG | 7.11bin 19.51bin than 100m.
2 For compliance the optional RFI filter specified below must be used:
4200-6116 | FS5113-50-34 | 10mm* | 4SNmM |1 22N m P P P
6 AWG 3.3Ibft 19.51bin RFI filter
i L 10mm? | 45Nm 40Nm Model _ CT part | Schaffner part
4200-6117 | FS5113-63-34 6 AWG 331b ft M6 29 1b ft Mounting style Tumber number
: 100 50mm? | 80Nm 90NmM Footprint or
4200-6106 | FS5113-100-35 1/0 AWG | 5.91b ft M8 6.6 Ib ft UNI 1201 ~ UNI 1205 Bookcase 4200-6104 | FS5101-10-07
2 UNI 1401 = Ul A40S | case  [4200-6105 | FS5111-10-29
4200-6107 | FS5113-150-40 | 95 mm* [ 200Nm },,, 5| 180N m
4/0 AWG | 14.7 Ib ft 13.3Ibft Footprint or
UNI 2201 ~ UNI 2202 4200-6108 | FS5106-16-07
4200-6111 | FS5113-180-40 | 95 mm? | 200Nm |- | 200N m UNI 2401 Bookease
) T a0 AWG | 147 b 14.7 b ft Bookcase | 4200-6109 | FS5112-16-07
2 Footprint or
4200-6112 | FS5113-220-37 | 150mm* | S00Nm ., | 20.0Nm UNI 2203 Boopance | 4200-6113 | FS5106-25-07
6/0 AWG | 22.11b ft 147 1bft UNI 2402 ~ UNI 2403
300Nm M1z 200N m Bookcase 4200-6114 | FS5113-25-29
4200-6115 | FS5113-300-99 | M12 stud UNT 3201 ~ UNI 3202
221bft Jswd| 147 bit NI 3401 — UNI 3403| ~ Bookcase | 4200-6116 | FS5113-50-34
For all the RFI filters, except the size 5 (4200-6115), the power UNI 3203
connections are screw terminals and the ground connections are stud UNI 3404 Bookcase 4200-6117 | FS5113-63-34
terminals ONi 3302
. T Book 4200-6106 | FS5113-100-35
11.1.20 Electromagnetic compatibility (EMC) UNI 3405 ookease
This is a summary of the EMC performance of the drive. For full details, UNT 4401 ~ UNI 4402 Bookcase 4200-6107 | FS5113-150-40
refer t_o the Unldr_lve EMC Data Sheet which can be obtained from the UNI 4403 ~ UNI 4404 Bookcase 4200-6111 | FS5113-180-40
supplier of the drive. UNI 4405 Bookcase | 4200-6112 | FS5113-220-37
Immunity _ _ _ UNIT 5401 Bookcase | 4200-6115 | FS5113-300-99
Compliance with immunity standards does not depend on installation

details. drives meet EN50082-2 (generic immunity standard for the
industrial environment) and the following specifications from the
IEC61000-4 group (derived from IEC801):

Part 2 Electrostatic discharge: Level 3
Part 3 Radio frequency field: Level 3
Part 4 Transient burst
Level 4 at the control terminals
Level 3 at the power terminals
Part5 Surge (at the AC supply terminals)
(as specified by EN50082-2 informative annex):
Level 4 line-to-ground
Level 3 line-to-line
Part 6 Conducted radio frequency: Level 3
Emission
Compliance with emission standards depends on rigorous adherence to
the installation guidelines, including the use of the specified RFI filter in
the AC supply circuit. Compliance also depends on the PWM switching
frequency used in the output stage of the drive, and the length of the
motor cable. For full details, refer to the Unidrive EMC Data Sheet which

Power Drive Systems standard EN61800-3
The drive meets the immunity requirements of EN61800-3 irrespective of
the environment in which it is operating.

The emission requirements of this standard are also met depending on
the environment category, as shown in the table later on this page.

EN61800-3 defines the following:

« Thefirst environment as one thatincludes domestic premises. It also
includes establishments directly connected without intermediate
transformers to a low-voltage power supply network which supplies
buildings used for domestic purposes.

* The second environment is one that includes all establishments
other than those directly connected to a low-voltage power supply
network which supplies buildings used for domestic purposes.

* Restricted distribution is defined as a mode of sales distribution in
which the manufacturer restricts the supply of equipment to
suppliers, customers or users who separately or jointly have
technical competence in the EMC requirements of the application of
drives.
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NOTE

If a drive System is included as part of equipment covered by a separate
EMC product standard, the EMC standard for the complete equipment

applies.

Advanced Technical Diagnostics
Parameters Data 9

UL Listing
Information

Power Drive Systems standard EN61800-3

Model size

Environment category

First environment

Second environment

Restricted distribution

Unrestricted distribution

Either distribution

UNI 1201 ~ UNI 3204

UNI 1401 ~ UNI 4401
(Rated input current of drive
<100A)

Specified RFI filter required

Using the specified RFI filters and following the
wiring guidelines given in Figure 4-9 on

page 40 may not ensure that the radiated
emission limits are met. Additional filtering may
be required in this environment.

Specified RFI filter required

UNI 4402 ~ UNI 5408
(Rated input current of drive
>100A)

Specified RFI filter required

Using the specified RFI filters and following the
wiring guidelines given in Figure 4-9 on

page 40 may not ensure that the radiated
emission limits are met. Additional filtering may
be required in this environment.

No RFI filter required *

*RFI filter(s) are recommended where sensitive electronic systems are

operating nearby.
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11.2  Optional RFlI filters
11.2.1 Ratings
Ground leakage current
Max. Max. Power
CT part Schaffner part continuous continuous | dissipation | Balancedsupply | phase , Discharge
number number current @ 40°C |current@50°C |  at rated phase-to-phase open IPrating resistors
(104°F) (122°F) current and circuit
phase-to-ground
4200-6104 FS5101-10-07 10A 8.8A 7.7W 31 mA 143 mA 1P20
4200-6105 FS5111-10-29 10A 8.8A 7.7W 31 mA 143 mA IP20
4200-6108 FS5106-16-07 16 A 141 A 104 W 31 mA 143 mA 1P20 See Note 1
4200-6109 FS5112-16-07 16 A 14.1A 104 W 31 mA 143 mA P20 below
4200-6113 FS5106-25-07 25A 220A 255W 35.5mA 173 mA IP20
4200-6114 FS5113-25-29 25A 220A 255W 35.5mA 173 mA 1P20
4200-6116 FS5113-50-34 50 A 441 A 12.8W 31 mA 143 mA IP20
4200-6117 FS5113-63-34 63 A 55.6 A 143 W 29 mA 126 mA 1P20
4200-6106 | FS5113-100-35 100 A 88.2 A 255 W 48.5 mA 209 mA P20 See Note 2
4200-6107 | FS5113-150-40 150 A 132.3 A 304 W 48.5 mA 209 mA 1P20 below
4200-6111 | FS5113-180-40 180 A 158.7 A 82.6 W 31 mA 143 mA IP20
4200-6112 | FS5113-220-37 220 A 1940 A 43.6 W 48.5 mA 209 mA 1P20
4200-6115 | FS5113-300-99 300 A 264.6 A 67.5W 76.4 mA a07mA | P20 Sege'}'(;’vtve !
1. 1MQin a star connection between phases, with the star point
connected by a 680k resistor to ground.
2. 1.5MQin a star connection between phases, with the star point
connected by a 680k resistor to ground.
Maximum current overload:
150% of rated current for 1 minute in a 1 hour period.
Voltage:
Phase-to-phase: 480V
Phase-to-ground: 275V
AC supply frequency:
48 to 62Hz
11.2.2 Overall dimensions
CT part Schaffner part Dimension Weight
number number H W D kg Ib
4200-6104 FS5101-10-07 390 mm (15.354 in) 85 mm (3.346 in) 68 mm (2.677 in) 21 5
4200-6105 FS5111-10-29 240 mm (9.449 in) 45 mm (1.772in) 95 mm (3.740in) 14 3
4200-6108 FS5106-16-07 397 mm (15.630 in) 180 mm (7.087 in) 68 mm (2.677 in) 21 5
4200-6109 FS5112-16-07 390 mm (15.354 in) 85 mm (3.346 in) 68 mm (2.677in) 2.7 6
4200-6113 FS5106-25-07 397 mm (15.630 in) 180 mm (7.087 in) 68 mm (2.677 in) 21 5
4200-6114 FS5113-25-29 255 mm (10.039 in) 73 mm (2.874 in) 95 mm (3.740 in) 2.7 6
4200-6116 FS5113-50-34 337 mm (13.268 in) 90 mm (3.543 in) 100 mm (3.937in) 3.8 9
4200-6117 FS5113-63-34 377 mm (14.843in) 150 mm (5.906 in) 103 mm (4.055in) 3.8 9
4200-6106 FS5113-100-35 380 mm (14.961 in) 150 mm (5.906 in) 107 mm (4.213in) 7.8 17
4200-6107 FS5113-150-40 414 mm (16.299 in) 175 mm (6.890 in) 135 mm (5.315in) 7.8 17
4200-6111 FS5113-180-40 502 mm (19.764 in) 170 mm (6.693 in) 157 mm (6.181in) 15 33
4200-6112 FS5113-220-37 523 mm (20.591 in) 170 mm (6.693 in) 157 mm (6.181in) 15 33
4200-6115 FS5113-300-99 655 mm (25.787 in) 230 mm (9.055 in) 156 mm (6.142in) 16 35
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12  Diagnostics

Users must not attempt to repair a drive if it is faulty, nor
carry out fault diagnosis other than through the use of the
diagnostic features described in this chapter.

If a drive is faulty, it must be returned to an authorized
Control Techniques distributor for repair.

The display on the drive gives various information about the status of the
drive. These fall into three categories:

Trip indications

Alarm indications

Status indications

12.1  Trip Indications

If the drive trips, the output is disabled so that the drive stops controlling
the motor. The lower display indicates that a trip has occurred and the
upper display shows the trip.

Table 12-1 Trip indications

Trip Diagnosis
UD78> Servo large option module displaced

UD78 Servo large option module was displaced or removed.
Ensure that the module is fitted correctly.

Current signal loss on analog input 1
Loss of signal current on Analog input 1 (terminals 5 and 6), when configured for 4 to 20mA trip on loss current signal input. (Trip
level 3mA.)

37
27
Current signal loss on analog input 2
28
29

Loss of signal current on Analog input 2 (terminal 7), when configured for 4 to 20mA trip on loss current signal input. (Trip level
3mA))

Current signal loss on analog input 3

Loss of signal current on Analog input 3 (terminal 8), when configured for 4 to 20mA trip on loss current signal input. (Trip level
3mA))

Configuration has changed to n modules

No. of modules has changed to n modules (size 5 only).
150 ~ 158 | Check DIP switches on control module correspond with the slide switch address settings on the power modules.
Save parameters to clear this trip on next power-up.

EEPROM Fault
3

EF
1 Fault in the internal EEPROM causing loss of parameter values.
10

This trip can only be reset be loading default parameters and saving parameters .

S\[oXeU]NmN Fncoder power supply overload

Check encoder power supply wiring and encoder current requirement
Maximum current = 300mA @ 15V and 5V

[SN[eAZ KR Fncoder phase 1 trip
Encoder U phase commutation signal missing or the motor did not rotate.
[S\\[eAZ VA Fncoder phase 2 trip
Encoder V phase commutation signal missing.
[SN[eAKI Fncoder phase 3 trip
Encoder W phase commutation signal missing.
[SN\[eAS V' Fncoder phase 4 trip
Encoder U V W commutation signals connected incorrectly.
[SN[eA M Fncoder phase 5 trip

Encoder A channel signal missing.

[SN[eAS=[CA Encoder phase 6 trip
Encoder B channel signal missing.
ISN[eA VA Fncoder phase 7 trip

Encoder A and B channel signals connected incorrectly.
Resolver or SINCOS encoder, SIN and COS connections connected incorrectly or the phase sequence of the motor is reversed.
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Encoder phase 8 trip

Autotune or servo phasing offset test failed, or was interrupted.

This can be caused by the following:

Wrong test for operating mode

Limit switch operated

Drive tripped on another trip (a reset of the ENC.PH8 trip will show the actual trip)
A reset signal given during the test.

]

ENC.PH9

Encoder phase 9 trip

181

Servo phasing incorrect causing reverse torque to be produced.

This can be caused by the following:

Incorrect encoder/resolver feedback connections.

Incorrect phase offset value.

Check connections and perform phase offset test.

Spurious ENC.PH9 trips can be seen in very dynamic applications. This trip can be disabled by setting Pr 3.31 = 1. Caution should
be used before setting this parameter in case there is a genuine fault with the encoder feedback.

External Trip

OL> External trip signal applied to terminal 30.
Remove the trip signal, or connect together terminals 30 and 31, and then reset the drive.

IG,H

FSH.20

UD55> Flash Menu 20

=
[ee]
J

The selected parameter set in the UD55 small option module does not contain values for Menu 20 parameters (which relate to a
specific large option module), but a large option module is fitted in the destination drive. Consequently, there are no values of Menu
20 parameters to be copied to the destination drive.

FSH.ACC

UD55> Flash Access

185

Write-access to the UD55 cloning small option module has not been enabled. Consequently, no values have been copied to the
UDS55. To enable write-access, connect together terminals 40 and 41 on the UD55.

FSH.cPr

UD55> Flash Compare

189

This trip is initiated when a parameter set stored in the UD55 cloning small option module has been compared to the parameter set
in the drive and differences have been found.

FSH.dAt

UD55> Flash Data

183

No data has been found in the selected parameter set in the UD55 cloning small option module. Consequently, no values have been
copied to the destination drive.

FSH.Err

UD55> Flash Error

182

The memory of the UD55 cloning small option module has been found to be corrupt. If the trip has occurred at power-up, the
memory is automatically reformatted and all the parameter sets are erased. If the trip occurs after power-up, the memory and
parameter-sets are unaffected. See the UD55 User Guide.

FSH.LO

UD55> Flash Large Option Module

186

The selected parameter set in the UD55 cloning small option module contains values for Menu 20 parameters (which relate to a
specific large option module), but the related module is not fitted in the destination drive. Consequently, values of Menu 20
parameters have not been copied to the destination drive.

FSH.rn9

UD55> Flash Rating

188

The current rating or voltage rating of the destination drive is different from that relating to the selected parameter set in the UD55
cloning small option module. Consequently, all parameter values have been copied to the destination drive except rating dependent
parameters which are listed in Transferring parameter sets between drives of different ratings in the UD55 User Guide.

FSH.TYP

UD55> Flash Type

184

The operating mode of the destination drive is different from that related to the selected parameter-set in the UD55 cloning small
option module. Consequently, no values have been copied to the destination drive. Either select an appropriate parameter set, or
change the operating mode of the destination drive.

It.AC

[I x t] thermal overload in the motor

20

The [I x t] thermal overload accumulator for the motor has reached 100% (see the OVLd alarm). Pr 4.19 displays the level of the
overload accumulator.

This can be caused by the following:

Excessive load or increased load applied to the motor (check mechanics)

Loss of motor phase

CL> Noise on speed feedback signals

CL> Loose feedback device mechanical coupling

SV> Phase offset value incorrect (Encoder Pr 3.28, SINCOS encoder or resolver Pr 16.09). Perform a phase offset test (see
section 7.2.3 Servo on page 71 for more information), or enter the correct value for phase offset.

See section 8.3 Motor thermal protection on page 84.

It.br

[I x t] thermal overload in the braking resistor

19

The [I x t] thermal overload accumulator for the braking-resistor motor has reached 100% (see the br.rS alarm). Pr 10.39 displays
the level of the overload accumulator. See Pr 10.30 and Pr 10.31 in the Unidrive Advanced User Guide.
Increase the power rating of the braking resistor and change Pr 10.30 and Pr 10.31.
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Diagnosis

| Trip

Synchronisation to the AC supply failed

Regeneration sinusoidal rectifier failed to synchronise to the AC supply.
Ensure that the AC supply voltage and frequency are within the specified limits.
Ensure power connections are correct.

Control PCB over temperature

N H w
w > ©

The ambient temperature around the control PCB has reached the over temperature threshold of 95°C (203°F) (see the Air alarm).
Check cubicle / drive fans are still functioning correctly

Check cubicle ventilation paths

Check cubicle door filters

Check ambient temperature

Reduce drive switching frequency

Oh1l

IGBT junction over temperature (based on the drive thermal model)

21

IGBT junction temperature (based on the drive’s thermal model) has reached the over temperature threshold of 145°C (293°F) and
the drive was unable to reduce the switching frequency further. Pr 7.32 displays the estimated IGBT junction temperature calculated
by the drive.

Reduce drive switching frequency

Reduce duty cycle

Decrease acceleration / deceleration rates

Reduce motor load

Heatsink over temperature

22

Heatsink temperature (detected by thermistor) has reached the over temperature threshold of 94°C (201°F) (see the hot alarm).
Check cubicle / drive fans are still functioning correctly

Check cubicle ventilation paths

Check cubicle door filters

Increase ventilation

Decrease acceleration / deceleration rates

Reduce drive switching frequency

Reduce duty cycle

Reduce motor load

OLAC

Over Current in output stage

Over current threshold on the output of the drive, of 225% of the drive’s Full Load Current (FLC), has been reached. (The FLC of the

drive is displayed in Pr 11.32)

This can be caused by the following:

¢ Pr0.03 Acceleration rate set too low

¢ Pr0.04 Deceleration rate set too low

¢ Short-circuit at the output of the drive

« Break-down of motor insulation (check with Megger)

¢ Incorrect motor map values see section 7.2 Quick Start commissioning on page 69 for details on how to enter the motor map

« Excessive motor-cable length (increased cable capacitance charging current)

¢ CL> Loss of speed feedback signals

¢« CL> Noise on speed feedback signals

¢ CL> Loose mechanical coupling on speed feedback device

¢ CL> Reduce the values in the speed loop gain parameters (Pr 3.10, Pr 3.11 and Pr 3.12)

¢ CL> Reduce the values in the current loop gain parameters (Pr 4.13 and Pr 4.14)

¢« SV> Phase offset value incorrect (Encoder Pr 3.28, SINCOS encoder and Resolver Pr 16.09). Perform a phase offset test, see
section 7.2.3 Servo on page 71 for more information.

¢« OL & VT> If this trip occurs during an autotune (sometimes with large motors), decrease the voltage boost value in Pr 5.15.

OLACn

Over current in the output stage of module n

Over current threshold in the output of the stage of module n of 170% of the drive’s Full Load Current (FLC), has been reached (size
5 only).

This can be caused by the following:

¢ Pr0.03 Acceleration rate set too low

¢ Pr0.04 Deceleration rate set too low

¢ Short-circuit at the output of the drive

« Break-down of motor insulation (check with Megger)

¢ Incorrect motor map values see section 7.2 Quick Start commissioning on page 69 for details on how to enter the motor map

118~ 125 |+« Excessive motor-cable length (increased cable capacitance charging current)
¢ CL> Loss of speed feedback signals
¢« CL> Noise on speed feedback signals
¢« CL> Loose mechanical coupling on speed feedback device
¢« CL> Reduce the values in the speed loop gain parameters (Pr 3.10, Pr 3.11 and Pr 3.12)
¢ CL> Reduce the values in the current loop gain parameters (Pr 4.13 and Pr 4.14)
¢« SV> Phase offset value incorrect (Encoder Pr 3.28, SINCOS encoder and Resolver Pr 16.09). Perform a phase offset test, see
section 7.2.3 Servo on page 71 for more information.
¢« OL & VT> If this trip occurs during an autotune (sometimes with large motors), decrease the voltage boost value in Pr 5.15.
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Over Current in braking transistor

Over current threshold in the braking transistor has been reached.
This can be caused by the following:

¢ A short-circuit exists across the braking resistor terminals.

¢ Aninsulation fault on the braking resistor or associated cables.
¢ The ohmic value of the braking resistor is too low.

Ol.dc n

DC over current trip in module n

134 ~ 141

DC instantaneous over current trip in module n (size 5 only)

OP.OVLd

Control terminals output overload

The total current drawn from the user +24V supply (terminal 22) and any digital outputs (terminals 24, 25 and 26) exceeds 240mA.

Ot HS n

Heatsink over temperature in module n

102 ~ 109

Heatsink over temperature threshold has been reached in module n (size 5 only); detected by one of the two thermistors in the drive.
Ensure that ventilation at the front and rear of the drive is adequate.

Check cubicle / drive fans are still functioning correctly.

Check cubicle ventilation paths.

Check cubicle door filters.

Increase ventilation.

Decrease acceleration / deceleration rates.

Reduce duty cycle.

Reduce motor load.

Input stage over temperature

101

Input stage over temperature threshold has been reached (size 5 only).
Ensure that ventilation at the front and rear of the drive is adequate.
Check cubicle / drive fans are still functioning correctly.

Check cubicle ventilation paths.

Check cubicle door filters.

Increase ventilation.

Decrease acceleration / deceleration rates.

Reduce duty cycle.

Reduce motor load.

Over Volts on the DC bus

Over voltage threshold on the DC bus has been reached.
400V Unidrive: >830Vdc
200V Unidrive LV: >415Vdc
This is due to excessive AC supply voltage or excessive regenerated power being returned to the drive that can be caused by the
following:
¢ Pr0.04 Deceleration rate set too low.
« An external force acting on the motor shaft causing the drive to regenerate.
¢ Braking resistor value is too high.
¢ AC supply voltage too high.
¢ Supply disturbance such as a voltage over-shoot as the supply recovers from a notch induced by a DC drive.
¢ Motor insulation fault.

OUn

Over volts on the DC bus in module n

126 ~ 133

Over voltage threshold on the DC bus of module n of 830Vdc, has been reached (size 5 only). (The FLC of the drive is displayed in
Pr 11.32)

This is due to excessive regenerated power being returned to the drive that can be caused by the following:

¢ Pr0.04 Deceleration rate set too low.

An external force acting on the motor shaft causing the drive to regenerate.

¢ Braking resistor value is too high.

¢ AC supply voltage too high.

¢ Supply disturbance such as a voltage over-shoot as the supply recovers from a notch induced by a DC drive.

¢ Motor insulation fault.

OU.SPd

Over speed

The motor speed has reached the over speed threshold (Pr 3.08).

This can be caused by the following:

¢ Sudden removal of a large mechanical load from the motor shaft.

¢ Pr0.04 Deceleration rate set too low.

« Inappropriate setting for Pr 0.16 Stop mode selector.

¢« Pr0.19 S-ramp da/dt set too high.

¢ Pr3.08 set below the maximum reference obtainable, i.e. set less than Pr 0.02 (or Pr 1.06).
¢ Speed over-shoot due to high speed loop proportional gain (Pr 3.10)
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Trip

Prc2

T

8

PS

U-1I

PSn

110 ~ 117

H

SEP

SEP.diS

I ]

180

SEP EC

35

SEP EF

36

St GL

34

SuP.LSS

190

th

24

thS

25

Diagnosis

AC supply phase loss

Loss of an AC supply phase detected by increased ripple on the DC bus.
Ensure all 3 input phases are present and balanced.

Load level must be between 50 and 100% for the drive to trip under phase loss conditions. The drive will attempt to stop the motor
before this trip is intiated.

UD70> Second processor fault

Indicates a trip in the Processor of the UD70 large option module.

Possible causes of failure are as follows:

« If the watchdog feature is enabled (Pr 17.18 = 1), then this trip indicates the WDOG instruction has not been executed, in the
UD70 program, within 200ms of the last execution. See the WDOG command in the UD70 User Guide for more details.

« Ifthe watchdog feature is not enabled (Pr 17.18 = 0), then this trip indicates an operating system failure. Contact the supplier of
the module.

Internal power supply fault

Remove any option module and attempt a reset (to verify if the trip is caused by the option module).
Check integrity of interface ribbon cables and connections (size 5 only).
Hardware fault - return drive to supplier.

Internal power supply fault in module n (size 5 only)

Check integrity of interface ribbon cables and connections (size 5 only).
Hardware fault - return drive to supplier.

Incorrect stator resistance value

Incorrect measurement of stator resistance due to the following:

¢ One or more motor phases disconnected when the measurement was being made

*  Motor too small for the drive

If required, set Pr 0.07 (or Pr 5.14) Voltage mode at Ur and enter the value of stator resistance in parameter Pr 5.17.

Serial Communications loss

Loss of serial communications when slaving drives or using the universal remote keypad.
Ensure that the communications device is working correctly and the interconnections are correctly made.

UD5x> Small option module fault

Indicates a trip in the UD5x small option module.

Possible causes of failure are as follows:

« UD50 Additional I/O> The total current drawn from digital outputs (terminals 48, 49 & 50) has reached the over current threshold.
¢« UD52 Sin-cos> Encoder power supply overloaded or short circuit (terminals 44 & 45).

« UD53 Resolver> Connections to the UD53 have not been made correctly or a wire break between the resolver and the UD53.

UD5x> Small option module displaced

The type of small option module that the drive has been programmed to operate with has been removed or is not fitted correctly.
Perform either of the following:
« Ensure the appropriate type of small option module is correctly fitted

« To operate the drive in the present configuration, set Pr xx .00 at 1000 and press the @ (STOP/RESET) button.

UD52> SINCOS encoder communications failure

Communications between sIN-cos encoder and UD52 small option module have failed. Absolute position information will not be
obtained.

Possible causes of failure are as follows:

¢ Incorrect serial communications connections (terminals 46, 47).

« DC supply to the encoder is not connected (terminals 44, 45) or has failed.

¢ Incorrect DC supply voltage for the encoder (Pr 16.15).

After rectifying the fault, remove, and then re-apply the AC supply to the drive in order to obtain absolute position information.

UD52> Sincos encoder fault

Internal fault within the SINCOS encoder. Contact the encoder or motor supplier.

Spurious trip

Unrecognised trip on power-up (size 5 only).
Hardware fault, contact the supplier of the drive.

Regen supply loss

The drive in Regen mode has detected AC supply loss.
Check all three supply phases are present and at the correct level.

Motor thermistor over temperature

The motor thermistor has detected excessive motor temperature or the thermistor or associated wiring is open-circuit.
Set Pr 7.15 = volt and save parameters to disable this function.

Motor thermistor short circuit

The motor thermistor or wiring is short circuit.
Set Pr 7.15 = volt and save parameters to disable this function.
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M UD70 run time trips
XX indicates the trip code number.
Trip Code Description
40 Unknown Error
41 Parameter does not exist
42 Parameter write failed: parameter is read only
43 Parameter read failed: parameter is write only
44 Parameter write failed: parameter value is over range
45 Virtual parameter access failed: 10LINK is not running
46 ~ 48 Internal error
49 Wrong system loaded
40 ~ 69 50 Maths error in the program, e.g. divide by zero, overflow, etc.
51 DPL array index is out of range
52 User generated trip from control word
53 DPL program incompatible
54 DPL overload — a task has run of time
55 RS485 trip (mode 3, mode 4, etc)
56 Option module and system-file are incompatible
57 lllegal operating system call
58 ~ 59 Internal error
60 ~ 69 High-speed communications option generated trips
See the UD70 and/or the relevant high-speed communications option User guides for more information.
tr XX User trips 70 to 99, 159 to 179, 191 to 200
1;8 : i?g Trip codes_ defined by the user. _XX indicates the tr_ip code nl_meer.
101 ~ 200’ For use with the UD70 Application modules by writing the trip code to Pr 10.38.
UFLtn Unidentified trip on module n
Unidentified fault on power-up in module n (size 5 only)
uu Under Volts
Under voltage threshold on the DC bus has been reached
400V Unidrive: <350Vdc
200V Unidrive LV: <160Vdc
1 This also occurs when the AC supply has been removed.
Ensure that the AC supply is above the minimum level.
400V Unidrive: >380Vac -10% (342Vac)
200V Unidrive LV: >200Vac -10% (180Vac)
Table 12-2 Serial communications look-up table
No. Trip No. Trip No. Trip
1 22 110 ~ 117 PS110 ~ PS117
2 23 OA 118 ~ 125 Ol.AC118 ~ OI.AC125
3 24 th 126 ~ 133 OuU126 ~0OU133
4 25 thS 134 ~ 141 Ol.dc134 ~ Ol.dc141
5 PS 26 OP.OVLd 142 ~ 149 UFL1t142 ~ UFLt149
6 Et 27 cL1 150 ~ 158 ConF150 ~ ConF158
7 OU.SPd 28 cL2 159 ~ 179 tr159 ~ tr179
8 Prc2 29 cL3 180 SEP.diS
9 SEP 30 SCL 181 ENC.PH9
10 ENC.OUL 31 EEF 182 FSH.Err
11 ENC.PH1 32 Ph 183 FSH.dAt
12 ENC.PH2 33 rS 184 FSH.TYP
13 ENC.PH3 34 St GL 185 FSH.ACC
14 ENC.PH4 35 SEP EC 186 FSH.LO
15 ENC.PH5 36 SEP EF 187 FSH.20
16 ENC.PH6 37 AN1.diS 188 FSH.rn9
17 ENC.PH7 39 L1.SYNC 189 FSH.cPr
18 ENC.PH8 40 ~ 69 tr40 ~ tr69 190 SuP.LSS
19 It.br 70~99 tr70 ~ tr99 191 ~ 200 tr191 ~ tr200
20 It.AC 101 OtinP
21 Oh1 102 ~ 109 OtHS102 ~ OtHS109
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12.1.1 HF - Hardware fault trip codes 12.3 Status Indications
HF trips are internal hardware faults within the drive. Powering the drive -
down and re-applying power could clear the fault. Resetting the drive dl__owler Description Drive output
will not clear a HF trip. ISplay stage
Below is a full list of hardware fault trip codes on Unidrive. 8 Regeneration mode active
Regen mode> The Regen drive is Enabled
enabled and synchronised to the
If a HF trip occurs, the Drive Healthy relay will open to indicate this. supply.
The serial communications will not function during a HF trip. A AC Supply loss
The drive has detected that the AC
Software Error (odd address word) supply has been lost and is Enabled
Large option module removed attempting to maintain the bc bus
Power Board Code Failure voltage by decelerating the motor.
Current Offset Trim Failure d DC applied to the motor
Ato D failure (ES-CC step) The drive is applying pc injection Enabled
Interrupt Watchdog failure braking. .
Internal ROM check error . Decele_ratl_ng i Enabled
Watchdog Failure The drive is decelerating the motor.
Unused Interrupts (nmi as source) Inhibit
Stack Overflow The drive is inhibited and cannot be )
run. Disabled
Stack Underflow . . .
_ Drive enable signal not applied to
Software Error (undefined op code) terminal 30 or Pr 6.15 is set to 0.
Software Error (protection fault) PO Positioning
Software Error (odd address word) The drive is positioning/orientating the Enabled
Software Error (odd address inst.) motor shatft.
Software Error (illegal ext bus) d Ready .
- S— Disabled
Level 1 Noise The drive is ready to be run.
Interrupt Crash Running Enabled
Level 1 Crash The drive is running.
trip that can be caused by the user I1s a HF82 trip where a A Scanning
large option module is removed while the c_jnve is powered up. The drive OL> The drive is searching for the
should be powered down, the module re-fitted correctly and the power L
) . motor frequency when synchronising
reapplied to clear the trip. 0 a spinning motor Enabled
If the drive persistently trips on a HF trip, contact the supplier of the Regen> The drive is enabled and is
drive. synchronising to the line.
| di . oP Stop or holding zero speed
12.2 Alarm Indications The drive is holding the motor at zero
If a critical condition is detected, the drive continues operating and the speed. Enabled
lower display shows an alarm indication in place of the status indication. Regen> The drive is enabled but the
If the condition is not rectified, the drive could trip. AC voltage is too low, or DC Bus
The alarm indication flashes alternately with the normal display voltage still rising or falling.
indication. P Trip condition
The drive has tripped and is no longer Disabled
|—_0W9’ Description controlling the motor. The trip code
display appears on the upper display.
A Control PCB ambient temperature near maximum limit

The ambient temperature around the control PCB has
reached 90°C (194°F) and the drive will trip OA if the
temperature continues to rise (see the OA trip).

b Braking resistor overload

The braking-resistor [l x t] accumulator in the drive has
reached 75% of the value at which the drive will be
tripped.

0 Heatsink temperature near maximum limit

The drive heatsink has reached 90°C (194°F) and the
drive will trip Oh2 if the temperature continues to rise
(see the Oh2 trip).

When the drive is in normal operation, the lower display indicates the
status of the drive.

12.4  Displaying the Trip History

The drive retains a log of the last 10 trips that have occurred, in Pr 10.20
to Pr 10.29. Pr 10.20 is the most recent trip (or current trip if the drive is
in the trip state) and Pr 10.29 is the oldest. When a trip occurs all the
parameters move down one, such that the current trip is put in Pr 10.20
and the oldest trip is lost off the bottom of the log.

If any parameter between Pr 10.20 and Pr 10.29 inclusive is read by
serial communications, then the trip number in section 12.1 Trip
Indications on page 181 is the value transmitted.

OVLd Motor overload
The motor [l x t] accumulator in the drive has reached
75% of the value at which the drive will be tripped.
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13 UL Listing Information

The Control Techniques UL file number is E171230. Confirmation of UL
listing can be found on the UL website: www.ul.com.

The Drive conforms to UL listing requirements only when the following

are observed:

¢« The drive isinstalled in a type 1 enclosure, or better, as defined by
UL50

¢ The correct UL-listed fuses are used as follows:
Unidrive size 1 ~ 4: Class RK1 600Vac
Unidrive size 5: Gould Shawmut Amp-Trap A50P, 500Vac, 450A

+ Class 1 60/75°C (140/167°F) copper wire only is used in the
installation

+  The ambient temperature does not exceed 40°C (104°F) when the
drive is operating

« The terminal tightening torques specified in section 3.13.2 Terminal
sizes and torque settings on page 31

13.1  AC supply specification

The drive is suitable for use in a circuit capable of delivering not more
than:

Unidrive sizes 1 ~ 3: 5000 rms symmetrical Amperes

Unidrive size 4: 10,000 rms symmetrical Amperes

Unidrive size 5: 18,000 rms

at 268Vac rms for Unidrive LV and 528Vac rms for Unidrive, maximum.

13.2 Maximum continuous output current

The drive models are listed as having the maximum continuous output
currents (FLC) shown in Table 13-1 and Table 13-2 (see Chapter
11 Technical Data on page 173 for details).

Table 13-1 Maximum continuous output current for low voltage

Table 13-2 Maximum continuous output current for 380V / 400V

models
Model FLC (A)
STD/VTC LFT
UNI 1401 21 21
UNI 1402 2.8 2.8
UNI 1403 3.8 3.8
UNI 1404 5.6 4.0
UNI 1405 9.5 4.3
UNI 2401 12 12.0
UNI 2402 16 14.2
UNI 2403 25 14.2
UNI 3401 34 28.0
UNI 3402 40 28.0
UNI 3403 46 32.0
UNI 3404 60 33.0
UNI 3405 70 35.0
UNI 4401 96 70
UNI 4402 124 70
UNI 4403 156 80
UNI 4404 180 100
UNI 4405 202 100
UNI 5401 300*

models
Model FLC (A)

STD/VTC LFT
UNI 1201 21 21
UNI 1202 2.8 2.8
UNI 1203 3.8 3.8
UNI 1204 5.6 4.0
UNI 1205 9.5 4.3
UNI 2201 12 12
UNI 2202 16 14.2
UNI 2203 25 14.2
UNI 3201 34 28
UNI 3202 46 28
UNI 3203 60 32
UNI 3204 74 35

* Unidrive size 5 is only available as a STD model.

13.3  Safety label

The safety label supplied with the connectors and mounting brackets
must be placed on a fixed part inside the drive enclosure where it can be
seen clearly by maintenance personnel for UL compliance.
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C
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