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Original Instructions

For the purposes of compliance with the EU Machinery Directive 2006/42/EC, the English version of this manual is
the Original Instructions. Manuals in other languages are Translations of the Original Instructions.

Documentation
Manuals are available to download from the following locations: http://www.drive-setup.com/ctdownloads

The information contained in this manual is believed to be correct at the time of printing and does not form part of
any contract. The manufacturer reserves the right to change the specification of the product and its performance,
and the contents of the manual, without notice.

Warranty and Liability

In no event and under no circumstances shall the manufacturer be liable for damages and failures due to misuse,
abuse, improper installation, or abnormal conditions of temperature, dust, or corrosion, or failures due to operation
outside the published ratings. The manufacturer is not liable for consequential and incidental damages. Contact the
supplier of the dive for full details of the warranty terms.

Environmental policy
Control Techniques Ltd operates an Environmental Management System (EMS) that conforms to the International
Standard 1SO 14001.

Further information on our Environmental Policy can be found at: http://www.drive-setup.com/environment

Restriction of Hazardous Substances (RoHS)

The products covered by this manual comply with European and International regulations on the Restriction of Haz-
ardous Substances including EU directive 2011/65/EU and the Chinese Administrative Measures for Restriction of
Hazardous Substances in Electrical and Electronic Products.

Disposal and Recycling (WEEE)

When electronic products reach the end of their useful life, they must not be disposed of along
with domestic waste but should be recycled by a specialist recycler of electronic equipment.
Control Techniques products are designed to be easily dismantled into their major component
parts for efficient recycling. The majority of materials used in the product are suitable for

_ recycling.

Product packaging is of good quality and can be re-used. Large products are packed in wooden
crates. Smaller products are packaged in strong cardboard cartons which have a high recycled
fibre content. Cartons can be re-used and recycled. Polythene, used in protective film and bags
for wrapping the product, can be recycled. When preparing to recycle or dispose of any product
or packaging, please observe local legislation and best practice.

REACH legislation

EC Regulation 1907/2006 on the Registration, Evaluation, Authorisation and restriction of Chemicals (REACH)
requires the supplier of an article to inform the recipient if it contains more than a specified proportion of any
substance which is considered by the European Chemicals Agency (ECHA) to be a Substance of Very High
Concern (SVHC) and is therefore listed by them as a candidate for compulsory authorisation.

Further information on our compliance with REACH can be found at: http://www.drive-setup.com/reach

Registered Office

Nidec Control Techniques Ltd

The Gro

Newtown

Powys

SY16 3BE

UK

Registered in England and Wales. Company Reg. No. 01236886.



Copyright

The contents of this publication 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.

Copyright © October 2017 Nidec Control Techniques Ltd
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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.
[ WARNING |

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

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

1.2 Important safety information. Hazards. Competence of

designers and installers
This guide applies to products which control electric motors either directly (drives) or indirectly
(controllers, option modules and other auxiliary equipment and accessories). In all cases the hazards
associated with powerful electrical drives are present, and all safety information relating to drives and
associated equipment must be observed.

Specific warnings are given at the relevant places in this guide.

Drives and controllers are intended as components for professional incorporation into complete
systems. If installed incorrectly they may present a safety hazard. The drive uses high voltages 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/start-up and maintenance must be carried out by personnel who have the
necessary training and competence. They must read this safety information and this guide carefully.

1.3 Responsibility

It is the responsibility of the installer to ensure that the equipment is installed correctly with regard to
all instructions given in this guide. They must give due consideration to the safety of the complete
system, so as to avoid the risk of injury both in normal operation and in the event of a fault or of
reasonably foreseeable misuse.

The manufacturer accepts no liability for any consequences resulting from inappropriate, negligent or
incorrect installation of the equipment.

1.4 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 ground (earth) connections.

This guide contains instructions for achieving compliance with specific EMC standards.

All machinery to be supplied within the European Union in which this product is used must comply
with the following directives:

2006/42/EC Safety of machinery.
2014/30/EU: Electromagnetic Compatibility.

6 Powerdrive F300 Getting Started Guide
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1.5 Electrical hazards

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. Hazardous voltage
may be present in any of the following locations:

* AC and DC supply cables and connections

»  Output cables and connections

* Many internal parts of the drive, and external option units

Unless otherwise indicated, control terminals are single insulated and must not be touched.

The supply must be disconnected by an approved electrical isolation device before gaining access to
the electrical connections.

The STOP and Safe Torque Off functions of the drive do not isolate dangerous voltages from the
output of the drive or from any external option unit.

The drive must be installed in accordance with the instructions given in this guide. Failure to observe
the instructions could result in a fire hazard.

1.6 Stored electrical 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 supply must be isolated at least ten
minutes before work may continue.

1.7 Mechanical hazards

Careful consideration must be given to the functions of the drive or controller which might resultin a
hazard, either through their intended behaviour or through incorrect operation due to a fault. In any
application where a malfunction of the drive or its control system could lead to or allow damage, loss
or injury, a risk analysis must be carried out, and where necessary, further measures taken to reduce
the risk - for example, an over-speed protection device in case of failure of the speed control, or a
fail-safe mechanical brake in case of loss of motor braking.

With the sole exception of the Safe Torque Off function, none of the drive functions must be
used to ensure safety of personnel, i.e. they must not be used for safety-related functions.

The Safe Torque Off function may be used in a safety-related application. The system designer is
responsible for ensuring that the complete system is safe and designed correctly according to the
relevant safety standards.

The design of safety-related control systems must only be done by personnel with the required
training and experience. The Safe Torque Off function will only ensure the safety of a machine if it is
correctly incorporated into a complete safety system. The system must be subject to a risk
assessment to confirm that the residual risk of an unsafe event is at an acceptable level for the
application.

1.8 Access to equipment
Access must be restricted to authorized personnel only. Safety regulations which apply at the place
of use must be complied with.

1.9 Environmental limits

Instructions in this guide regarding transport, storage, installation and use of the equipment must be
complied with, including the specified environmental limits. This includes temperature, humidity,
contamination, shock and vibration. Drives must not be subjected to excessive physical force.
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1.10 Hazardous environments
The equipment must not be installed in a hazardous environment (i.e. a potentially explosive
environment).

1.11 Motor

The safety of the motor under variable speed conditions must be ensured.
To avoid the risk of physical injury, do not exceed the maximum specified speed of the motor.

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

The values of the motor parameters set in the drive affect the protection of the motor. The default
values in the drive must not be relied upon. It is essential that the correct value is entered in the
Motor Rated Current parameter.

1.12  Mechanical brake control

Any brake control functions are provided to allow well co-ordinated operation of an external brake
with the drive. While both hardware and software are designed to high standards of quality and
robustness, they are not intended for use as safety functions, i.e. where a fault or failure would result
in a risk of injury. In any application where the incorrect operation of the brake release mechanism
could result in injury, independent protection devices of proven integrity must also be incorporated.

1.13  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.

1.14  Electromagnetic compatibility (EMC)

Installation instructions for a range of EMC environments are provided in the relevant Power
Installation Guide. If the installation is poorly designed or other equipment does not comply with
suitable standards for EMC, the product might cause or suffer from disturbance due to
electromagnetic interaction with other equipment. It is the responsibility of the installer to ensure that
the equipment or system into which the product is incorporated complies with the relevant EMC
legislation in the place of use.

8 Powerdrive F300 Getting Started Guide
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2 Product information

This guide covers the Powerdrive F300 product.

Table 2-1 Supported operating modes

5
IS}
s
3
o
=
o
=

Supported operating modes ES
Product g
Open-Loop RFC-A Sensorless RFC-S Sensorless 3
Powerdrive F300 v v v )
21 Drive firmware version 5=
This product is supplied with the latest firmware version. If this drive is to be connected to an existing 5
system or machine, all drive firmware versions should be verified to confirm the same functionality as | 5 §
drives of the same model already present. This may also apply to drives returned from an Industrial -
Automation Service Centre or Repair Centre. If there is any doubt please contact the supplier of the
product. 3 m
The firmware version of the drive can be checked by looking at Pr 00.050 {11.029} =&
Q
S8
2.2 Model number >
The way in which the model numbers for the Powerdrive F300 product range are formed is illustrated o
below: g
>
. «
Figure 2-1 Model number a
=3
Identification Label g
Derivative Electrical ificati F;‘:’“’a’l ig i D i Customer Code| Optional Build %3]
[F300 |||[03]4 ][ 00078 || alll [1] |||[o]|| [1] [ o (1]0]/0] _2
1 =g
(O]
33
ne: 0=Nok d co
e _ ez
0 = Standard
1P/ NEMA Rating: P
1= 1P21 /NEMA 1 3 S
Voltage Rating: Brake transistor: =% %
2 - 200 V (200 - 240 + 10 %) BiBrake o @
4400V (380 - 480 + 10 %) - N=No Tz
omuew-veson L e 3
A = Air
Customer Code: o
Normal Duty current rating x 10 00 = 50 Hz 5
01=60Hz g
N D tation: N
Dot e ek 0" Sippedsepraey 2
E - AC in AC out (without internal choke) 2" French S
3 - Italian
Configuration: g 5 S;;’:;R
CJVSNIanéjard ’ E
M-Moastz;mo‘ -g =
F - Follower Q 8
: - e . Q
* Only shown on frame size 9 and above identification label. > g
NOTE
For simplicity a Frame 9 drive with no internal choke (i.e. Model 09xxxxxxE) is referred to as a Frame 5 ul
9E and a Frame 9 drive with an internal choke (i.e. Model 09xxxxxxA) is referred to as a Frame 9A. i %
Any reference to Frame 9 is applicable to both sizes 9E and 9A. All Frame size 10 and 11 drives are |S
supplied with no internal choke.
gc
32
g3
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2.3 Nameplate description
Figure 2-2 Typical drive rating labels
Refer to Figure 2-1 Model number on page 9 for further information relating to the labels.

Frame  Normal Duty

Model size currenlt rating
Refer to | l l
S I F300-084 01840 A A ’
! ]
Voltage Drive format
Key to approvals
Normal Duty Input Date code Y PP
power rating frequency
Input voltage \ "4 C€ | CE approval Europe
90kW l 1710 ) No.of phases & RCM regulatory Australi
Output IfP 380-480V 50-60Hz ph 44 4-Typical input current for & compliance mark ustralia
voltage_' 0P 0-480V Pl M Normal Duty rating

(E EH[ @ S= ,;,,, UL/ cUL approval | USA & Canada
¢ s S Normal Duty rating
USTED 8D14

& Ind. Cont.
Equipment

output current RolS
E E171230
RoHS
—

Approvals ——y RoHS compliant | Europe

FUNCTIONAL
SAFETY

E@us Functional safety | USA & Canada

f LISTED

{Compliant)

0 wSerial
Patents: www.ctpatents.info '\r1unl1ber Eurasian Eurasi
\ Designed in UK./ Made in UK. Conformity urasia
Large label*
Input
Model  frequency Normal Duty  pate code

power rating

No. of Input phase &

inpur F300-084 01840 A 90kvsvn 1710 Inout Gument
voltage 1P 380480V 50-60Hz 1648
A\ 7 0p gy i No. of Output phases
Designed in UK. - & Normal Duty Rating
Serial Made in U.K. EH[ E C E igﬁpﬁﬁ Output current
number Serial No: 3000005901 wm "77

Ind. Cont.
N Qe o

ustED 8D E171230
Output!

voltage

Approvals

* This label is only applicable to Size 7 and above.
Refer to Figure 2-1 Model number on page 9 for further information relating to the labels.

Date code format

The date code is four numbers. The first two numbers indicate the year and the
remaining numbers indicate the week of the year in which the drive was built.
Example:

A date code of 1710 would correspond to week 10 of year 2017.

10 Powerdrive F300 Getting Started Guide
Issue Number: 7




24 Ratings

Fuses

The AC supply to the drive must be installed with suitable protection against overload and

short-circuits. The following section shows recommended fuse ratings. Failure to observe
I this requirement will cause risk of fire.

uolewLoul
Kajes

Nominal cables sizes below are based on cable installation method B2 (ref: IEC60364-5-
52:2001) unless otherwise specified, and are provided as a guide only. Ensure cables
used suit local wiring regulations.

5
)
3
3
8
=
o
=1

5=
Table 2-2 200 V drive ratings, cable sizes and fuse ratings 3 §
Max. E Nominal cable size N | Dut g %.
use ormal Du =
f:ont. European USA v 02
input
current IEC UL Max. Nom Motor
Model cont. power power
Input | Output | Input | Output 5
3ph Nom Nom output @ @ m
Class Class current | 230V 230V 9
A A A mm? mm2 | AWG | AWG A kW hp g8
03200066 10.4 16 20 1.5 1.5 14 14 6.6 1.1 1.5
03200080 12.6 20 I 20 CC,J 1.5 1.5 14 14 8 15 2 o
03200110 17 20 g 25 orT* 4 4 12 12 1 2.2 3 2
03200127 20 25 25 4 4 12 12 12.7 3 3 g
04200180 20 25 G 25 CC,J 6 6 10 10 18 4 5 %
04200250 28 32 g 30 orT* 8 8 8 8 25 55 7.5 =
o
05200300 31 40 aG 40 CC’S 10 10 8 8 30 7.5 10
orT @
06200500 48 63 G 60 CC,J 16 16 4 4 50 1 15 . g
06200580 56 63 9 70 orT* 25 25 3 3 58 15 20 §'g
07200750 67 30 30 oC.J 35 35 2 2 75 185 25 2 g
07200940 84 100 gG 100 or ‘i’* 35 35 1 1 94 22 30 e o}
07201170 105 125 125 70 70 1/0 1/0 117 30 40 3
[~08207490 137 200 R 200 sy 95 95 370 370 149 37 50
08201800 166 200 9 225 2x70 2x70 2x1 2x1 180 45 60 P
3
09202160 205 250 250 2x 10 2x95 2x2/0 216 55 75 g 2
(B1) (B2) ga
9R HS) s Tox 20 =
o0
09202660 260 315 300 (B1) (®2) 2x4/0 266 75 100 5]
2x120
10203250 305 400 400 2 x 250 325 90 125
(B1) | 2x120 o
9R HS) 5Ts0]  (82) !
10203600 361 450 450 )((C) 2 x 300 360 110 150 3
3
. QO
* These fuses are fast acting. 5
3
Z
O=
&g
25
5Q
a
-
gz
iz
5=
=)
2€
g Q
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Table 2-3 400 V drive ratings, cable sizes and fuse ratings

Max. E Nominal cable size N | Dut
use ormal Du
f:ont. European USA y
input
current IEC UL Max. Nom
Model cont. power Motor
Input | Output | Input | Output tout power @
3ph Nom Nom outpu @ 460 V
Class Class current [ 400V
A A A mm? mm? AWG / kemil A kw hp
03400034 5 10 10 1.5 1.5 18 18 3.4 1.1 2
03400045 7 10 10 1.5 1.5 16 16 45 1.5 2
03400062 9 10 G 10 CC,J 1.5 1.5 14 14 6.2 2.2 3
03400077 13 20 9 20 orT* 25 25 14 14 7.7 3 5
03400104 13 20 20 25 25 14 14 10.4 4 5
03400123 16 20 20 2.5 25 12 12 12.3 55 7.5
04400185 19 25 G 25 CC,J 4 4 10 10 18.5 7.5 10
04400240 24 32 9 30 orT* 6 6 8 8 24 " 15
05400300 | 29 w0 [ g6 | s [ 6 6 8 30 15 20
[ 06400380 36 63 L P, 10 70 4 4 38 185 75
06400480 46 63 gR 50 or 'i'* 16 16 4 4 48 22 30
06400630 60 63 60 25 25 3 3 63 30 40
07400790 74 700 30 cc.J 35 35 T 1 79 37 G0
07400940 88 100 gG 100 or 'i'* 50 50 2 2 94 45 60
07401120 105 125 125 70 70 1/0 1/0 112 55 75
08401550 155 250 R 225 HSJ 2 x50 2 x50 2x1 2x1 155 75 100
08401840 177 250 9 225 2x70 | 2x70 [ 2x1/0 | 2x1/0 184 90 150
09402210 232 300 2x10 2Xx95 2x3/0 | 2x2/0 221 110 150
(B1) (B2)
315 | oR HS) o5 T2xT20
09402660 267 350 ®1) (B2) 2x4/0 | 2x4/0 266 132 200
10403200 332 400 400 2 )(((:1)20 2()<B12§0 2x300 | 2x250 320 160 250
9 HSJ 50 2% 150
10403610 397 450 450 X X 2x350 | 2x300 361 200 300
(©) (B2)
11404370 449 500 2x 185 4 x3/0 437 225 350
R | eo00 | msy | 42881 _© 2 x 400
11404870 492 500 ©) 2 x 240 4% 4/0 487 250 400
11405070 539 630 (C) 507 280 450

* These fuses are fast acting.

** These ratings are for 2 kHz switching frequency. For ratings at 3 kHz switching frequency refer to the Power and
current ratings in the Drive User Guide.
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Table 2-4 575V drive ratings, cable sizes and fuse ratings

Max. Nominal cable size g‘ %)
cont. Fuse Normal Duty 38
h European USA SRC)
input =<
Model current IEC UL Max. Nom Motor E
ode cont. power | power
3ph Nom Nom Input | Output | Input | Output output @ @
Class Class current | 575V 575V i
A A A mm?2 mm?2 AWG AWG A kw hp %
05500039 4 10 10 cc. J 0.75 0.75 16 16 3.9 2.2 3 S
05500061 7 10 [e[€] 10 or 'i'* 1 1 14 14 6.1 4 5 S
05500100 1 20 20 1.5 1.5 14 14 10 55 7.5
06500120 13 20 20 25 25 14 14 12 7.5 10
06500170 19 32 25 4 4 10 10 17 1" 15 2 %
06500220 24 40 G 30 CC,J 6 6 10 10 22 15 20 = o
06500270 29 50 9 35 orT* 10 10 8 8 27 18.5 25 3 g
06500340 37 50 40 10 10 6 6 34 22 30 02
06500430 47 63 50 16 10 6 6 43 30 40
07500530 45 50 G 50 CC,J 16 16 4 4 53 45 50 _
07500730 62 80 9 80 orT* 25 25 3 3 73 55 60 ? g
08500860 83 125 R 100 HSJ 35 35 1 1 86 75 75 = 9
08501080 104 160 9 150 50 50 1 1 108 90 100 3 g‘
09501250 | 166 | 150 150 2270 2(223)5 2x3 | 125 1o | 125 | |°
gR HSJ (é2) >wag 2x1
09501500 166 200 175 (82) 2x1 150 110 150 g
70502000 197 250 IR 250 ASJ 2 X 70 (B2) 2 X 210 200 150 200 3
11502480 265 2x70(C) 2x3/0 248 185 250 %
11502880 310 400 gR 400 HSJ 2x95(C) 2x4/0 288* 225 300 §
11503150 338 2x120(C) 2x250 315% 250 350
ve)
* These fuses are fast acting. 2
** These ratings are for 2 kHz switching frequency. For ratings at 3 kHz switching frequency refer to the Power and §§
current ratings in the Drive User Guide. 2 g
o
Table 2-5 690 V drive ratings, cable sizes and fuse ratings -2
Nominal cable size @
Max. cont. Fuse Normal Duty
input European USA P
current IEC uL Max. Nom | poor | (22
M | =~ 3
ode Input | Output [ Input | Output cont. power power @ ge
3ph Nom Nom output @ 690 V Bl
Class Class current 690 V
A A A mm?2 mm?2 AWG AWG A kW hp
07600230 20 25 25 10 10 8 8 23 18.5 25 'g
07600300 26 32 30 10 10 6 6 30 22 30 E
07600360 31 40 I 35 CC,J 10 10 6 6 36 30 40 o8
07600460 39 50 9 50 orT* 16 16 4 4 46 37 50 S
07600520 44 50 50 16 16 4 4 52 45 60
07600730 62 80 80 25 25 3 3 73 55 75 3
08600860 83 125 R 100 HSJ 50 50 2 2 86 75 100 _g =
08601080 104 160 9 150 70 70 1/0 1/0 108 90 125 g &
2x50| 2x35 52
09601250 149 150 150 (B2) (B2) 2x1 2x3 125 110 150 S Q
9R HSJ 70T 2% 50 2
09601550 171 200 200 (B2) (B2) 2x1/0 2x1 155 132 175
2x70 )
10601720 202 225 gR 250 (B2) 2% 70 2x2/0| 2x1/0 172 160 200 S y
HsJ 33
10601970 | 225 | 250 | grR | 250 2(229)5 B2 oxa0] 2x20 | 197 185 250 ig
=1
11602250 256 2x70(C) 2x3/0 225 200 250
11602750 302 400 gR 400 HSJ 2x95(C) 2 x 4/0 275 250 300
11603050 329 2x95(C) 2 x250 305** 280 400 5 c
" - g
These fuses are fast acting. ER
** These ratings are for 2 kHz switching frequency. For ratings at 3 kHz switching frequency refer to the Power and ng’g
=1

current ratings in the Drive User Guide.
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Table 2-6 Protective ground cable ratings

Input phase conductor size Minimum ground conductor size

<10 mm2 Either 10 mm? or two conductors of the same cross-sectional area as the input
phase conductor.

> 10 mm2 and € 16 mm? The same cross-sectional area as the input phase conductor

> 16 mm? and < 35 mm? 16 mm?

> 35 mm?2 Half of the cross-sectional area of the input phase conductor

Typical short term overload limits

The maximum percentage overload limit changes depending on the selected motor. Variations in
motor rated current, motor power factor and motor leakage inductance all result in changes in the
maximum possible overload. Typical values are shown in the table below:

Table 2-7 Typical overload limits

Open loop Open loop

H 0,
Operating mode RFC from cold |RFC from 100 % from cold from 100 %

Normal Duty overload with motor rated

current = drive rated current 110 % for 165s| 110 % for9s | 110 % for 165s| 110 % for9s

Generally the drive rated current is higher than the matching motor rated current allowing a higher
level of overload than the default setting.

The time allowed in the overload region is proportionally reduced at very low output frequency on
some drive ratings.
IS The maximum overload level which can be attained is independent of the speed.

Output current

The continuous output current ratings given on the rating label are for maximum 40 °C (104 °F), 1000
m altitude and 3 kHz switching frequency (except where shown). Derating is required for higher
switching frequencies, ambient temperatures >40 °C (104 °F) and higher altitude. For derating
information, refer to the Drive User Guide.

Input current
The input current is affected by the supply voltage and impedance. The input current given on the
rating label is the typical input current and is stated for a balanced supply.

14 Powerdrive F300 Getting Started Guide
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Input line reactor (Frame 9E, 10E and 11E)

A line reactor must be used with Frame 9E, 10E and 11E. Failure to provide sufficient reactance could
damage or reduce the service life of the drive. Refer to Table 2-8.

Table 2-8 Size 9E, 10E and 11E Model and Line reactor part number

Size Drive model Inductor model Line reactor part
number
9F 09202160, 09202660, 09402210, 09402660 INL 401 4401-0181
09501250, 09501500, 09601720, 09601970 INL 601 4401-0183
10E 10203250, 10203600, 10403200, 10403610 INL 402 4401-0182
10502000, 10601720, 10601970 INL 602 4401-0184
11404370 INL 403L** 4401-0274
1E 11404370, 11404870, 11405070 INL 403* 4401-0259
11502480, 11502880, 11503150, 11602250, .
11602750, 11603050 INL 603 4401-0261
* Natural cooling.
** May represent a more economic solution when operating below 420 A.
Input line reactors are also available for other Powerdrive models for use when poor phase

balance or severe severe supply disturbances are present, please refer to the Drive User
Guide for further details.
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2.5 Drive features

Figure 2-3 Features of the drive (size 3 to 10)

=

i

(16
s
)
=]

Key

1. Keypad connection
2. Rating label

3. Identification label
4. Status LED

5. Option module slot 1

6. Option module slot 2
7. Option module slot 3
8. Relay connections

9. Control connections
10. Communications port

11. NV media card slot
12. Internal EMC filter
13. DC bus +
14. DC bus -
15. Motor connections

16. AC supply connections
17. Ground connections
18. Braking terminal
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Figure 2-4 Features of the drive (size 11)
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1. Keypad connection 5. Option module slot 1 9. Control connections 13. AC §upply
connections
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2. Rating label 6. Option module slot 2 :)g'rtcc’mm“”'ca“ons 14.DC bus +

3. Identification label 7. Option module slot 3 11. NV media card slot ~ 15. Motor connections
4. Status LED 8. Relay connections 12. Ground connections  16. Brake terminal
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* Common AC supply connections are internally linked on the 11E 6 pulse drive.
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2.6 Options / Accessories
Figure 2-5 Drive features and options

1. Keypad 4. Option module slot 3 7. NV media card
2. Option module slot 1 5. CT USB Comms cable 8. KI-485 comms adaptor
3. Option module slot 2 6. Heatsink mounted braking resistor (size 3, 4 and 5 only)

* For further information refer to Chapter 9 NV Media Card Operation on page 101

& Be aware of possible live terminals when inserting or removing the NV media card.
| WARNING |
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Table 2-9 Option modules, Keypad and additional options available

Type Name Further details

485 Comms Adaptor
485 Comms adaptor provides 485 communication interface.
This adaptor supports 115 k Baud, node addresses between 1
to 16 and 8 1 NP M serial mode.
Profibus option
PROFIBUS adapter for communications with the drive.
. DeviceNet option
Fieldbus Sl-DeviceNet DeviceNet adapter for communications with the drive.

CANopen option

KI-485 Adaptor

SI-PROFIBUS

SI-CANopen CANopen adapter for communications with the drive.
Ethernet option
Sl-Ethernet External Ethernet module that supports EtherNet/IP and

Modbus TCP/IP

PROFINET option
PROFINET adapter for communications with the drive.

Extended I/O

SI-PROFINET V2

Automation Increases the /O capability by adding the following
(/o SI-I/0 RO -
expansion) combinations: Digital I/O, Digital Inputs, Analog Inputs
(differential or single ended), Analog Output, Relays.

LCD keypad option

KI-HOA Keypad RTC |Keypad with an LCD display, Hand / Off / Auto buttons and
real time clock

LCD keypad option

HOA Keypad RTC |Remotely mounted keypad with an LCD display, Hand / Off /
Auto buttons and real time clock

SD Card Adaptor

Allows the drive to use an SD card for drive back-up.
SMARTCARD

Used for parameter back-up with the drive.

Keypad

SD Card Adaptor

Back-up
SMARTCARD

For more information refer to the Drive User Guide and the relevant option module user guide.

2.6.1 Parts supplied with the drive

ltems such as control terminals, relay connector, 24 V power supply connector, grounding bracket,
surface mount brackets, grounding clamp, DC terminal cover grommets, terminal nuts, supply and
motor connector and finger guard grommets are provided with the drive. For more information refer
to the label on the accessory kit box supplied with the drive.
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Mechanical installation

3.1

Safety information

>

WARNING

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.

A

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 supply must
be isolated at least ten minutes before work may continue.

Normally, the capacitors are discharged by an internal resistor. Under certain, unusual
fault conditions, it is possible that the capacitors may fail to discharge, or be prevented
from being discharged by a voltage applied to the output terminals. If the drive has failed
in a manner that causes the display to go blank immediately, it is possible the capacitors
will not be discharged. In this case, consult Control Techniques or their authorized
distributor.

4

WARNING

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.

A

Enclosure
The drive is intended to be mounted in an enclosure which prevents access except by
trained and authorized personnel, and which prevents the ingress of contamination. It is

designed for use in an environment classified as pollution degree 2 in accordance with IEC
60664-1. This means that only dry, non-conducting contamination is acceptable.
3.2 Fire protection

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

For installation in the USA, a NEMA 12 enclosure is suitable.

For installation outside the USA, refer to the Drive User Guide.

3.3

Mounting methods

All drive sizes can be either surface or through-panel mounted using the appropriate brackets.

A

If the drive has been used at high load levels for a period of time, the heatsink can reach
temperatures in excess of 70 °C (158 °F). Human contact with the heatsink should be
prevented.

20
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Safety
information

Product Mechanical
information installation

Drive dimensions

3.4

Electrical

installation Getting started

Basic parameters
(Menu 0)

Running the
motor

Optimization

NV Media Card

Operation

Further
information

UL listing
information

Drive dimensions (size 3 to 8)

Figure 3-1

A 4

in
7.87

7.87
8.94
11.02

11.42

200
227
280

290

n
3.27
4.88

5.63
8.27
10.63

12.21

83
124

143
210
270

310

in

14.37

20
29.65

H2

365
508

753

in
15.04
15.39

H1

15.39
15.39
21.93

31.65

m
382

391

391
391
557

804

Size
3
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Figure 3-2 Drive dimensions (size 9 to 11)

[
A
4
[]
4
€]
vV S
i
. H1 H2 w D
Size
mm n mm n mm n mm n
9A 1108 43.6 1049 41.3 310 12.2 290 114
9E and 10E 1069 421 1010 39.7 310 12.2 290 1.4
1E 1242 48.9 1189 46.8 310 12.2 313 12.3
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3.5 Surface mounting
Figure 3-3 Surface mounting dimensions (size 3 to 7)
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Figure 3-4 Surface mounting dimensions (size 9A)

26 mm 259 mm (10.18 in)
(1.01in)

9mm
(0.351in)

9.0 mm (0.35 in)
X

1090 mm (42.90 in)
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Figure 3-5 Surface mounting dimensions (size 8, 9E and 10E)
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Figure 3-6 Surface mounting dimensions (size 11)

26 mm$

(1.02in) ¢259 mm (10.19 in) 2 9mm (0.35in)
‘ x 4 holes
I \./ ¥ 12mm
‘ = = & (047in)

1222 mm (48.11 in)
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3.6 Terminal size and torque settings
Table 3-1 Drive control and relay terminal data
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Model Connection type Torque setting
All Plug-in terminal block 0.5N m (0.4 Ib ft)

Table 3-2 Drive power terminal data
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AC terminals | DC and braking | Ground terminal
Model size

Recommended

. . T20 Torx (M4) /
3and4 Plug-in terminal block T20 Torx (M4) M4 Nut (7 mm AF)

0.7Nm (0.5 b ft) 2.0Nm (1.47 b ft) 20N m (1.47 Ib ft)

. . T20 Torx (M4) /
5 Plug-in terminal block M4 Nut (7 mm AF)

1.5Nm(1.11bft) 1.5Nm (1.11bft) 2.0 Nm (1.47 Ib ft)
M6 Nut (10 mm AF)
6.0 Nm (4.42 Ib ft)
M8 Nut (13 mm AF)
12.0 N m (8.85 Ib ft)
M10 Nut (17 mm AF)
15 N m (11.1 Ib ft)

o=
23
8 S
-0
23
o
Ss

M5 Nut (8 mm AF)
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3.7 Enclos

Enclosure Layout

ure

Please observe the clearances in the diagram below taking into account any appropriate notes for
other devices / auxiliary equipment when planning the installation.
Figure 3-7 Enclosure layout (size 3 to 8)

Locate optional braking
resistor external to

cubicle (preferably near to or
on top of the cubicle).

Locate the overload protection
device as required

Optional braking resistor and overload

AC supply

contactor and

fuses or MCB

Locate as

required

Ensure minimum clearances
are maintained for the drive
and external EMC filter. Forced
or convection air-flow must not
be restricted by any object or

cabling I

The external EMC filter can be
bookcase mounted (next to the

drive) or footprint mounted (with
the drive mounted onto the filter).| R

External

I

=

2400
(4h)

controller I

Signal cables

Plan for all signal cables
to be routed at least

300 mm (12 in) from the
drive and any power cable

I
g

28

Powerdrive F300 Getting Started Guide

Issue Number: 7



Figure 3-8 Enclosure layout (size 9 to 11)

Locate as
required
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L ["Ensure minimum clearances
are maintained for the drive

and external EMC filter. Forced
or convection air-flow must not
be restricted by any object or
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. Note

9A 9 0 For EMC compliance:

1) When using an external EMC
filter, one filter is required for
each drive

2) Power cabling must be at
least 100mm (4in) from the
drive in all directions
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sisjoweled oiseg
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Signal cables

Plan for all signal cables

to be routed at least

300 mm (12 in) from the

@ & g 0 drive and any power cable
W

uoneziwpdo

Locate optional braking
resistor external to V External
cubicle (preferably near ‘ controller
to or on top of the cubicle)
Locate the overload

protection device as required N

2
g
uopesado
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(4in)
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uopewLoyul
Bunsi 1N

Powerdrive F300 Getting Started Guide 29
Issue Number: 7



3.8 EMC filters
3.8.1 Internal filter

It is recommended that the internal EMC filter be kept in place unless there is a specific reason for
removing it. If the drive is part of a regen system or it is connected to an IT supply then the internal
EMC filter must be removed. The internal EMC filter reduces radio-frequency emission into the line
power supply. Where the motor cable is short, it permits the requirements of EN 61800-3:2004 to be
met for the second environment - for further information see the Drive User Guide. For longer motor
cables the filter continues to provide a useful reduction in emission level, and when used with any
length of shielded motor cable up to the limit for the drive, it is unlikely that nearby industrial
equipment will be disturbed. It is recommended that the filter be used in all applications unless the
instructions given above require it to be removed or the ground leakage current of the drive is
unacceptable.

Figure 3-9 Removal of Size 3 internal EMC filter

Loosen / remove the screw and nut as shown (1) and (2).

Lift away from securing points and then rotate away from the drive. Ensure the screw and nut are
replaced and re-tightened with a maximum torque of 2 N m (1.47 Ib ft).

Figure 3-10 Removal of the size 4 internal EMC filter

To electrically disconnect the Internal EMC filter, remove the screw (1) as highlighted above.
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Figure 3-11 Removal of the size 5 internal EMC filter
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Remove the three M5 terminal nuts (1). Lift away the cover (2) to expose the M4 Torx internal EMC g
filter removal screw. Finally remove the M4 Torx internal EMC filter removal screw (3) to electrically §
disconnect the internal EMC filter. 5}
@

Figure 3-12 Removal of the size 6 internal EMC filter =
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To electrically disconnect the Internal EMC filter, remove the screw (1) as highlighted above.
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Figure 3-13 Removal of the size 7, 8 and 9A internal EMC filter and line to ground varistors (size 7
shown)

€1 21 11

L L

To electrically disconnect the Internal EMC filter, remove the screw as highlighted above (1).
To electrically disconnect the line to ground varistors, remove the screw as highlighted above (2).

NOTE

The Internal EMC filter on size 9E, 10E and 11E cannot be removed.
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Line to ground varistors
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ungrounded supplies with more than one source, for example on ships. Where the line to
ground varistors are removed, ensure that line to ground transients are limited to values

of category Il. This is to ensure that line to ground transients do not exceed 4 kV as the
drive insulation system from power to ground is designed to category Il.Contact the
supplier of the drive for more information.

3.8.2
2 The line to ground varistors should only be removed in special circumstances such as
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Figure 3-14 Removal of size 9E and 10E line to ground varistors
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To electrically disconnect the line to ground varistors, remove the screw as highlighted above (1).
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Figure 3-15 Removal of line to ground varistors (size 11E)

To electrically disconnect the line to ground varistors, remove the two screws highlighted (1) above
and remove the bracket (2).

3.8.3 External filter

The external EMC filter for size 3, 4, 5 and 6 can be footprint or bookcase mounted.
For information on drive and EMC filter cross reference, refer to the Drive User Guide.

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

For further information refer to the Drive User Guide.
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Electrical installation

A

Electric shock risk

The voltages present in the following locations can cause severe electric shock and may be
lethal:

AC supply cables and connections

DC and brake cables and connections

Output cables and connections

Many internal parts of the drive, and external option units

Unless otherwise indicated, control terminals are single insulated and must not be touched.

Isolation device
The AC and / or DC power supply must be disconnected from the drive using an approved
isolation device before any cover is removed from the drive or before any servicing work

I is performed.

STOP function

The STOP function does not remove dangerous voltages from the drive, the motor or any
] external option units.

Safe Torque Off function

The Safe Torque Off function does not remove dangerous voltages from the drive, the
e motor or any external option units.

Stored charge

The drive contains capacitors that remain charged to a potentially lethal voltage after the
AC and / or DC power supply has been disconnected. If the drive has been energized,
the AC and / or DC power supply must be isolated at least ten minutes before work may
continue. Normally, the capacitors are discharged by an internal resistor. Under certain,
unusual fault conditions, it is possible that the capacitors may fail to discharge, or be
prevented from being discharged by a voltage applied to the output terminals. If the drive
has failed in a manner that causes the display to go blank immediately, it is possible the
capacitors will not be discharged. In this case, consult Control Techniques or their
authorized distributor.
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Equipment supplied by plug and socket
Special attention must be given if the drive is installed in equipment which is connected to
the AC supply by a plug and socket. The AC supply terminals of the drive are connected
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IS to the internal capacitors through rectifier diodes which are not intended to give safety
isolation. If the plug terminals can be touched when the plug is disconnected from the
socket, a means of automatically isolating the plug from the drive must be used (e.g. a
latching relay).
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Permanent magnet motors
& Permanent magnet motors generate electrical power if they are rotated, even when the
supply to the drive is disconnected. If that happens then the drive will become energized
through its motor terminals. If the motor load is capable of rotating the motor when the
supply is disconnected, then the motor must be isolated from the drive before gaining
access to any live parts.

4.1 Supply types
All drives are suitable for use on any supply type i.e TN-S, TN-C-S, TT and IT.

Supplies with voltage up to 600 V may have grounding at any potential, i.e. neutral, centre or corner
(“grounded delta”)

Supplies with voltage above 600 V may not have corner grounding

Drives are suitable for use on supplies of installation category 1l and lower, according to IEC 60664-1.

This means they may be connected permanently to the supply at its origin in a building, but for outdoor

installation additional over-voltage suppression (transient voltage surge suppression) must be

provided to reduce category IV to category lIl.

If the drive is to be used on an IT (ungrounded) supply, refer to the Drive User Guide for
more information.

4.2 Ratings

See section 2.4 Ratings on page 11.

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
high imbalance. 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 are stated for a supply with a 2 % negative phase-sequence
imbalance and rated at the maximum supply fault current given in section 2.4 Ratings on page 11.
The nominal cable sizes given in section 2.4 Ratings on page 11 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.

The nominal output cable sizes in section 2.4 Ratings on page 11 assume that the motor
maximum current matches that of the drive. Where a motor of reduced rating is used the
cable rating may be chosen to match that of the motor. To ensure that the motor and cable
are protected against over-load, the drive must be programmed with the correct motor
rated current.

Fuses

The AC supply to the drive must be installed with suitable protection against overload and

short-circuits. Nominal fuse ratings are shown in section 2.4 Ratings on page 11. Failure
I 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 may be used in place
of fuses for size 3 under the following conditions:

* The fault-clearing capacity must be sufficient for the installation.

Fuse types

The fuse voltage rating must be suitable for the drive supply voltage.
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4.3 Power connections

Figure 4-1 Size 3 power and ground connections
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Figure 4-2 Size 4 power and ground connections

DC / Brake connections
Thermal
overload
Optional protegtion
braking device
resistor
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2 Additional ground
connection
=
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i, IIEC
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B B
Ground connection
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AC Connections slues
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filter
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line reactor
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Motor
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Ground Supply
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Figure 4-3 Size 5 power and ground connections

DC / Brake connections

Optional heatsink
mounted brake
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and above)
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@ The upper terminal block is used for AC supply connection.

@®The lower terminal block is used for Motor connection.
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Figure 4-4 Size 6 power and ground connections

DC Connections
(DC and braking)

e

Thermal
overload
prgle{;ﬂon Optional
levice braking
resistor

—TF 4 kdH

AC Connections Motor Connections
PE =+ U \" w

4 O 0 O

Ground connection

studs
filter
Optional
line reactor
e [] [] |:]
Motor
- Optional ground
Mains Supply connection
Supply Ground
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Figure 4-5 Size 7 and 8 power and ground connections (size 7 shown)

Input connections
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Supply Mains
ground Supply

L1 L2 L3
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Output connections

U \" w

©

+DC | BR

uopesado
pJ1eQ elpsN AN

© +
©
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Joyuny

Thermal Optional
protecion braking
device resistor
Motor g:: 'g
—L_ Optional ground g ﬁ
—  connection g 5
S «
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Figure 4-6 Size 9A power and ground connections
Input connections
Supply Sueply

M

= [

o]+ M
! IO )
OA
1050
&
B O
@ flll = [o]=nlirg
v
Output connections
u v w

—L— Optional ground

= connection
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Figure 4-7 Size 9E and 10E power and ground connections

Supply
ground
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Input connections
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Figure 4-8 Size 11E power and ground connections

Input connections
Supply

Mains
ground Supply

[j L1 L2 L3

=[] I 1

Line reactor

Optional
ENIC filter

Output connections

u \s w

©lo[E

Optional
braking
ovice resistor

Motor

—L— Optional ground
= connection

* Connect to either terminal.

A separate line reactor (INLXXX) must be used for size 9E,10E and 11E. Failure to
provide sufficient reactance could damage or reduce the service life of the drive. Refer to
Table 2-8 Size 9E, 10E and 11E Model and Line reactor part number on page 15.
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4.4 Ground connections

uolewLoul
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Ensure that grounding terminals are protected against corrosion i.e. as could be caused

C Electrochemical corrosion of grounding terminals
by condensation.

| WARNING |
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.
For further information on ground cable sizes, refer to Table 2-6 Protective ground cable
ratings on page 14.

uonew.ojul
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On size 3 and 4, the supply and motor ground connections are made using the M4 studs located
either side of the drive near the plug-in power connectors. See Figure 4-1 and Figure 4-2 for details.
On size 5, the supply and motor ground connections are made using the M5 studs located near the
plug-in power connector. Refer to Figure 4-3.

On a size 6, the supply and motor ground connections are made using the M6 studs located above
the supply and motor terminals. Refer to Figure 4-4.

On size 7, the supply and motor ground connections are made using the M8 studs located by the
supply and motor connection terminals. Refer to Figure 4-5.

On size 8, the supply and motor ground connections are made using the M10 studs located by the
supply and motor connection terminals. Refer to Figure 4-5.

On size 9A, the supply and motor ground connections are made using the M10 studs located by the
supply and motor connection terminals. Refer to Figure 4-6

On size 9E and 10E, the supply and motor ground connections are made using the M10 studs
located by the supply and motor connection terminals. Refer to Figure 4-7.

On size 11E, the supply and motor ground connections are made using the M10 studs located by the
supply and motor connection terminals. Refer to Figure 4-8.
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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.

C The ground loop impedance must conform to the requirements of local safety regulations.
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4.5 Shield connections

The following guidelines should be followed to ensure suppression of radio-frequency emission and
good noise immunity. Use the grounding bracket and grounding clamp supplied with the drive to
terminate the shields at the drive.

Figure 4-9 Grounding of signal cable shields using the grounding bracket

)
3 [
E
wl
= ad
=
i

Motor cable: Use a motor cable with an overall shield. 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 50 mm
(2 in) long. A full 360 ° termination of the shield to the terminal housing of the motor is beneficial.

Brake resistor cable: The optional braking resistor should also be wired with shielded cable. If
unshielded wire is required refer to the Drive User Guide for guidance.

Control cables: If the control wiring is to leave the enclosure, it must be shielded and the shield(s)
clamped to the drive using the grounding bracket. Remove the outer insulating cover of the cable to
ensure the shield(s) make contact with the bracket, but keep the shield(s) intact until as close as
possible to the terminals.

46 Powerdrive F300 Getting Started Guide
Issue Number: 7



4.6 Communications connections

The drive offers a 2 wire 485 serial interface. This enables the drive set-up, operation and monitoring
to be carried out with a PC or controller if required. The drive provides two parallel RJ45 connectors
allowing easy daisy chaining. The drive supports the Modbus RTU protocol. See Table 4-1 for the

connection details.

Table 4-1 Serial communication port pin-outs

Pin

Function

120 Q Termination resistor

RXTX

Isolated 0 V

+24 V (100 mA)

Isolated 0 V

N O O B W N =

TX enable

RX\ TX\

RX\ TX\ (if termination resistors are required, link to pin 1)

Shell

Isolated 0 V

4.7 Control connections
For information on control connections, refer to the back cover of this guide.
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5 Getting started

This chapter introduces the user interfaces, menu structure and security level of the drive.

5.1 Understanding the display

The KI-HOA Keypad RTC can only be mounted on the drive. The HOA Keypad RTC can be
mounted on the drive or remotely mounted.

511 Keypad details

The display of both keypads consists of two rows of text. The upper row shows the drive status or
the menu and parameter number currently being viewed. The lower row of the display line shows the
parameter value or the specific trip type. The last two characters on the first row may display special
indications. If more than one of these indications is active then the indications are prioritized as
shown in Table 5-1

When the drive is powered up the lower row will show the power up parameter defined by Parameter
Displayed At Power-up (11.022).

Figure 5-1 KI-HOA Keypad RTC / HOA Keypad RTC

1. Escape button o =) -‘—_0

2. Auto
3. Hand button (2]

4. Navigation keys (x4) . .

5. Off / Reset e HAND . OFF
6. Enter button Reset

The red button is also used to reset the drive.

48 Powerdrive F300 Getting Started Guide
Issue Number: 7



Table 5-1 Active action icon

Active action icon Description Row P.I'IOI’Ity
(1=top) in row

n Accessing non-volatile media card 1 1

1 Alarm active 1 2

n Keypad real-time clock battery low 1 3

or Drive security active and locked or
1 4
unlocked
H User program running 3 1
J Keypad reference active 4 1

5.2 Keypad operation
5.21 Control buttons
The keypad consists of:

* Navigation Keys - Used to navigate the parameter structure and change parameter values.

» Enter/ Mode button - Used to toggle between parameter edit and view mode.

+ Escape / Exit button - Used to exit from parameter edit or view mode. In parameter edit mode, if
parameter values are edited and the exit button pressed the parameter value will be restored to
the value it had on entry to edit mode.

» Three control buttons - used to select Hand / Off / Auto modes (see section 5.2.2 below).

5.2.2 Hand/ Off/ Auto

Hand / Off / Auto functions are enabled if Pr 01.052 is set to a non-zero value, otherwise the keypad
buttons are allocated as follows:

+  Blue - Forward/Reverse

*«  Green &) - Run

* Red - Reset

When Hand / Off / Auto functions are enabled (Pr 01.052 set to either 1, 2 or 3), then the keypad
buttons will be allocated as follows:

+  Blue - Auto

*« Green &) - Hand

* Red - Off/Reset

The value in Pr 01.052 selects Hand/Off/Auto mode on power-up as shown in Table 5-2.
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Table 5-2 Hand/Off/Auto mode

Pr 01.052 Power up
0 Hand/Off/Auto disabled
1 Auto Mode
2 Off Mode
3 See Table 5-3
Table 5-3 Power-up modes if Pr 01.052 =3
Power-down Power-up
Hand Off
Off Off
Auto Auto

Auto
In Auto mode, the reference for the motor speed/frequency will be selected by the value set in
Pr 00.005.

Hand

The speed/frequency reference Pr 00.005 is automatically set to keypad reference. The motor speed
is determined by the value in the keypad control mode reference Pr 01.017, which can be adjusted
by pressing the Up/Down arrows on the keypad.

When Hand is selected from Auto, Pr 01.017 will be set to the value of the Pre-ramp reference
(Pr 01.003) on mode transition, so the current motor speed is maintained.

If Hand mode is selected from Off mode, the motor will ramp up to the speed determined by the value
in Pr01.017.

Off

In Off mode, the motor will be stopped. The speed/frequency reference (Pr 00.005) is automatically
set to keypad reference allowing the value in the keypad control mode reference (Pr 01.017) to be
modified by pressing the Up/Down arrow keys. If Hand mode is then selected, the motor will ramp up
to the speed determined by the value in Pr 01.017.
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Figure 5-2 Display modes

Status
Mode

Parameter
Mode [OIBERS

To enter Parameter

Mode, press key or
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Press

VAN
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Timeout

or
Press &= key
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to change, if
required
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Timeout

Temporary
Parameter
Mode
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The navigation keys can only be used to move between menus if Pr 00.049 has been set to show 'All P
Menus' 23
- 8 «Q
Figure 5-3 Mode examples =
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3
N
; )
Trip 1° o
b=}
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z
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o
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-
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Do not change parameter values without careful consideration; incorrect values may 33
cause damage or a safety hazard. g g
| WARNING |
NOTE When changing the values of parameters, make a note of the new values in case they 5
need to be entered again. | =
QD =
= 3
g @
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For new parameter-values to apply after the AC supply to the drive is interrupted, new
values must be saved. Refer to section 5.7 Saving parameters on page 54.

53 Menu 0

Menu 0 is used to bring together various commonly used parameters for basic easy set up of the
drive. Appropriate parameters are copied from the advanced menus into menu 0 and thus exist in
both locations. For further information, refer to Chapter 6 Basic parameters (Menu 0) on page 56.
54 Menu structure

The drive parameter structure consists of menus and parameters. The drive initially powers up so
that only Menu 0 can be viewed. The up and down arrow buttons are used to navigate between
parameters and once Pr 00.049 has been set to 'All Menus' the left and right buttons are used to
navigate between menus. For further information, refer to section 5.11 Parameter access level and
security on page 55.

Figure 5-4 Menu structure

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

ZAMM displays that parameter.

’ * The option module menus (S.mm.ppp) are
only displayed if option modules are
installed. Where S signifies the option
module slot number and the mm.ppp

Option module menus (S.mm.ppp)*

1003 oo004 | o100 signifies the menu and the parameter
NG number of the option module's internal
menus and parameter.
Moves between Menus
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5.5 Advanced menus
The advanced menus consist of groups or parameters appropriate to a specific function or feature of 3 »
the drive. Menus 0 to 41 can be viewed on the keypad. g_i;:
Table 5-4 Advanced menu descriptions e
Menu Description _A
0 Commonly used basic set-up parameters for quick / easy programming 5" 2
1 Frequency / speed reference g. g
2 Ramps >
3 Speed feedback and speed control
4 Torque and current control 25
5 Motor control : §
6 Sequencer and clock 58
7 Analog I/0O, Temperature monitoring
8 Digital IO gm
9 Programmable logic, motorized pot, binary sum, timers and scope %
10 Status and trips 3%
11 Drive set-up and identification, serial communications ®
12 Threshold detectors and variable selectors '—5'*:
14 User PID controller ‘a
15 Option module slot 1 set-up menu %
16 Option module slot 2 set-up menu m
17 Option module slot 3 set-up menu E%
18 General option module application menu 1 s
19 General option module application menu 2 9?,
20 General option module application menu 3 @
22 Menu 0 set-up 2
23 |Not allocated 23
28 Not allocated . %
29 Reserved - menu pumping functions
30 Onboard user programming application menu ko)
Slot1 | Slot 1 option menus* §
Slot2 | Slot 2 option menus* Z
Slot 3 | Slot 3 option menus* °

* Only displayed when the option modules are installed.
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5.6 Changing the operating mode

Changing the operating mode returns all parameters to their default value, including the motor
parameters. User security status (00.049) and User security code (00.034) are not affected by this
procedure).

Procedure

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

1. Ensure the drive is not enabled, i.e. terminal 29 is open or Pr 06.015 is OFF (0)
2. Enter either of the following values in Pr mm.000, as appropriate:

1253 (50 Hz AC supply frequency)

1254 (60 Hz AC supply frequency)

3. Change the setting of Pr 00.048 as follows:

Pr 00.048 setting Operating mode

00.048 1 Open-loop
(Induction motor)
1 Open-loop

00.048 2 RFC-A
(Induction motor without position feedback)
1 REC-A
RFC-S
3 (Permanent magnet motor without position
feedback)

The figures in the second column apply when serial communications are used.

4. Either:
* Press the red reset button
« Toggle the reset digital input

» Carry out a drive reset through serial communications by setting Pr 10.038 to 100.

Entering 1253 or 1254 in Pr mm.000 will only load defaults if the setting of Pr 00.048 has
been changed.

5.7 Saving parameters

When changing a parameter in Menu 0, the new value is saved when pressing the Enter
button to return to parameter view mode from parameter edit mode.

If parameters have been changed in the advanced menus, then the change will not be saved
automatically. A save function must be carried out.
Procedure

1. Select ‘Save Parameters™ in Pr mm.000 (alternatively enter a value of 1001 in Pr mm.000)
2. Either:

* Press the red reset button
« Toggle the reset digital input, or
» Carry out a drive reset through serial communications by setting Pr 10.038 to 100
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5.8 Restoring parameter defaults
Restoring parameter defaults by this method saves the default values in the drives memory. User
security status (00.049) and User security code (00.034) are not affected by this procedure).

Procedure

1. Ensure the drive is not enabled, i.e. terminal 29 is open or Pr 06.015 is OFF (0)

2. Select 'Reset 50 Hz Defs' or 'Reset 60 Hz Defs' in Pr mm.000. (alternatively, enter 1233 (50 Hz
settings) or 1244 (60 Hz settings) in Pr mm.000).

3. Either:

+  Press the red reset button
» Toggle the reset digital input
» Carry out a drive reset through serial communications by setting Pr 10.038 to 100

5.9 Displaying parameters with non-default values only

By selecting 'Show non-default' in Pr mm.000 (Alternatively, enter 12000 in Pr mm.000), the only
parameters that will be visible to the user will be those containing a non-default value. This function
does not require a drive reset to become active. In order to deactivate this function, return to

Pr mm.000 and select 'No action' (alternatively enter a value of 0). Please note that this function can
be affected by the access level enabled, refer to section 5.11 Parameter access level and security on
page 55 for further information regarding access level.

5.10 Displaying destination parameters only

By selecting 'Destinations' in Pr mm.000 (Alternatively enter 12001 in Pr mm.000), the only
parameters that will be visible to the user will be destination parameters. This function does not
require a drive reset to become active. In order to deactivate this function, return to Pr mm.000 and
select 'No action' (alternatively enter a value of 0).

Please note that this function can be affected by the access level enabled, refer to section
5.11 Parameter access level and security for further information regarding access level.

5.11 Parameter access level and security

The parameter access level determines whether the user has access to Menu 0 only or to all the
advanced menus (Menus 1 to 41) in addition to Menu 0. The User Security determines whether the
access to the user is read only or read write. Both the User Security and Parameter Access Level
can operate independently of each other as shown in Table 5-5.

Table 5-5 Parameter access level and security

uonew.oul

Kajes

uonew.ojul
jonpoid

uc

|eoluBYDBN

(0 nuapy)
sisjoweled oiseg

|eou308|g

@
o
=
5
@
&
)
3
?
-

Jojow
ay) buluuny

uoneziwpdo

uopesado
pJ1eQ elpsN AN

uonew.oul
Joyuny

User security . Advanced menu
status (11.044) Access level User security | Menu 0 status status
Open RW Not visible
0 Menu 0 Closed RO Not visible
Open RW RW
! All Menus Closed RO RO
Open RO Not visible
2 Read-only Menu0 1 cea RO Not visible
Open RO RO
3 Read-only Closed RO RO
Open Not visible Not visible
4 Status only Closed Not visible Not visible
5 No access Open Not visible Not visible
Closed Not visible Not visible

The default settings of the drive are Parameter Access Level Menu 0 and User Security Open i.e.
read / write access to Menu 0 with the advanced menus not visible.
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6

Basic parameters (Menu 0)

Range Default
Parameter Type
oL | RFC-A | RFC-S oL RFC-A | RFC-S
00.001 ’gli;‘:":;)“m Reference | 101007} | VM_NEGATIVE_REF_CLAMP1 Hz / rpm 0 Hz/rpm RW | Num Us
50 Hz default: 50 Hz default:
Maximum 50.0 Hz 1500.0 rpm
00.002 Reference Clamp {01.006} VM_POSITIVE_REF_CLAMP1 Hz / rpm 60 Hz default: 60 Hz default: RW [ Num us
60.0 Hz 1800.0 rpm
. 0.0to 0.000 to 200s 20,000 s
00.003 | Acceleration Rate 1 | {02.011} | VM_ACCEL_RATE VM_ACCEL_RATE to Pr 01.006 to Pr 01.006 RW [ Num us
s to Pr 01.006 s to Pr 01.006 . .
) 0.0to 0.000 to 200s 20.000's
00.004 | Deceleration Rate 1 | {02.021} | VM_ACCEL_RATE VM_ACCEL_RATE to Pr 01.006 to Pr 01.006 RW [ Num us
s to Pr 01.006 s to Pr 01.006 ) .
A1 A2 (0),A1 Preset (1), A2 Preset (2),
00.005 | Reference Selector | {01.014} Preset (3), Keypad (4), Reserved(5), A1 A2 (0) RW | Txt us
Keypad Ref (6)
00.006 | Symmetrical {04.007} | 0.0 to VM_MOTOR1_CURRENT_LIMIT % 110 % 110 % RW | Num RA us
Current Limit
Ur'S (0),Ur (1),
Open-loop Control Fixed (2),
v {05.014} Ur Ao (3, Url @) RW | Txt us
00.007 Ur | (4), Square (5)
Speed Controller
Proportional Gain {03.010} 0‘0000;/?3?0'000 0.0300 s/rad RW [ Num us
Kp1
Low Frequency {05.015} | 0.0t025.0 % 3.0% RW | Num us
Voltage Boost
00.008
Speed Controller (03.011} 0.00 to 655.35 0.10 s2/rad RW | Num us
Integral Gain Ki1 - s2/rad 110 s%/ra
Dynamic Vio {05.013} | Off (0) or On (1) on (1) RW | Bit Us
elect
00.009 [5
peed Controller
Differential {03.012} 0'00003 /‘;3'65535 0.00000 1/rad | RW | Num us
Feedback Gain Kd 1
Motor Rpm {05.004} +180000 rpm RO | Num [ ND | NC | PT| FI
00.010
Speed Feedback | {03.002} VM_SPEED rpm RO [ Num [ND [ NC [ PT| Fi
00.011 | Output Frequency | {05.001} | VM_SPEED_FREQ_REF Hz RO [ Num [ND | NC [PT| FI
00.012 | Current Magnitude | {04.001} 0000t Vl’J"ﬁE,Fé"L’EﬁiURRENT— Ro| Bit |ND|NC|PT| FI
00.013 (T:Zr"::itpr"d“c'”g {04.002} VM_DRIVE_CURRENT A RO | Bit [ND|NC|PT| FI
Fast (0),
00.015 | Ramp Mode {02.004} Standard (1), Fast (0), Standard (1) Standard (1) RW [ Txt us
Std boost (2)
g'g",a' Input 6 {08.026} | 0.000 to 59.999 0.000 RW | Num | DE PT | Us
estination
00.017 ['Cyrrent Reference
Filter 1 Time {04.012} 0.0to 25.0 ms 1.0ms [ 2.0 ms | RW | Num us
Constant
4-20mA Low (), 20-4mA Low (-3),
4-20mA Hold (-2), 20-4mA Hold (-1),
Analog Input 1 0-20mA (0), 20-0mA (1), 4-20mA Trip (2), .
00.019 | e {07.007} | 50 4mA Trip (3), 4-20mA (4), 20-4mA (5), 4-20mA (4) RwW | Txt us
Volt (6), Therm Short Cct (7), Thermistor (8),
Therm No Trip (9)
00.020 | An@log Input 1 {07.010} 00.000 to 59.999 01.036 RW | Num | DE pT|US
Destination
2-20mA Low (), 20-4mA Low (-3),
4-20mA Hold (-2), 20-4mA Hold (-1),
Analog Input 2 0-20mA (0), 20-0mA (1), 4-20mA Trip (2),
00.0211 \1ode 07.01} | 50.4mA Trip (3), 4-20mA (4), 20-4mA (5), Volt (6) RW | Txt us
Volt (6), Therm Short Cct (7), Thermistor (8),
Therm No Trip (9)
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Range Default
Parameter Type 5
oL I RFC-A I RFC-S oL RFC-A I RFC-S g v
Bipolar Ref ig
Ipolar Reference . o 5
00.022 | 2P {01.010} Off (0) or On (1) Off (0) RW | Bit us §—.~<
00.024 | Preset Reference 1 | {01.021} VM_SPEED_FREQ_REF Hz / rpm 0.0 Hz/rpm RW | Num us
00.025 | Preset Reference 2 | {01.022} VM_SPEED_FREQ_REF Hz / rpm 0.0 Hz/rpm RW | Num us .
3
]
VM_SPEED_ g X
Preset Reference 3 | {01.023} FREQ_REF Hz 0.0 Hz RW | Num us 3 g
00.026 - 5 3¢
verspee o2
Threshold {03.008} 0 to 40000 rpm 0rpm RW | Num us =1
VM_SPEED_
00.027 | Preset Reference 4 | {01.024} FREQ_REF Hz 0.0 Hz RW | Num us
NV Media Card 2 %
00.029 | Data Previously {11.036} 0 to 999 0 RO [ Num NC | PT )
Loaded 5_
[olNe)
. None (0), Read (1), Program (2), S o
00.030 | Parameter Cloning | {11.042} Auto (3), Boot (4) None (0) RW | Txt NC us
00.031 | Drive Rated Voltage | {11.033} | 200 V (0), 400 V (1), 575 V (2), 690 V (3) RO| Txt [ND|NC|PT
Disable (0), 2 g
Catch A Enable (1), ) O
00.033 | S Motor 06009 | ¢ ¥ ony (), Disable (0) RW | Txt us = 2
Rev Only (3) O
00.034 | User Security Code | {11.030} 0 to 2147483647 0 RW [ Num | ND | NC | PT | US
82 NP (0),81NP (1),81EP (2),810P (3), 1%
82NP M (4),8 1 NP M (5),8 1 EP M (6), g
00.035 | Serial Mode {11.024} 810P M (7),72NP (8),7 1 NP (9), 82 NP (0) RW [ Txt us 3
71EP (10), 71 0P (1), 7 2NP M (12), @
71NP M (13),7 1 EP M (14), 7 1 OP M (15) L
(0]
o
300 (0), 600 (1), 1200 (2), 2400 (3), 4800 (4),
00.036 | Serial Baud Rate | {11.025} | 9600 (5), 19200 (6), 38400 (7), 57600 (8), 19200 (6) RW | Txt us W
76800 (9), 15200 (10) o,
3]
00.037 | Serial Address {11.023} 10 247 1 RW | Num us 3
Ci t Controller g
00.038 | JUTent Lon {04.013} 0 to 30000 20 150 RW | Num us 3
Kp Gain o
[}
- 4
00.039 g:zr'f'“ ControllerKi | 104 914y 0 to 30000 40 2000 RW | Num us o
00.040 | Auto-tune {05.012} 0to2 0,1,2,6 0 RW | Num NC ;gu
35
Maximum Switching 2 kHz (0), 3 kHz (1), 4 kHz (2), 6 kHz (3), S5
00.041 | £ ey {05.018} B Kz (4), 12 KMz (5). 16 Kz (6) 3kHz (1) RW | Txt RA us| | 8 a
=
8 [}
00.042 | Number OTMOtr | 55911 Automatic (0) to 480 Poles (240) Automatic (0) Poles | RW | Num uUs
4)
Rated Power 'g
00.043 | F2 {05.010} 0.000 to 1.000 0.850 RW | Num RA us =
actor’ 3
3
200V drive: 230V 2
50Hz default 400V drive: 400V S
00.044 | Rated Voltage {05.009} 0to VM_AC_VOLTAGE_SET V 60Hz default 400V drive: 460V | RW | Num RA us
575V drive: 575V
690V drive: 690V z
O=
Eur - 8 F
Eur-1500 | 1450.00 3 S
00.045 | Rated Speed {05.008} | 01033000 rpm | 0.00 to 33000.00 rpm rpm rpm | 300001 gy | Nym us| |5 o
- - " : USA-1800 | USA- | 0rpm 5§
pm 1750.00 a
pm
00.046 | Rated Current {05.007} 0.000 to VM_RATED_CURRENT A Maximum rated current RW | Num RA us| I =
(Pr 11.060) A gm
s c
50 Hz: 50.0 33
=
Rated Frequency {05.006} 0.0 to 550.0 Hz 60 Hz: 60.0 RW | Num us % 3
00.047 B
Volts per 1000 rpm | {05.033} 0o 10000V sﬁx\)/o/ RW | Num us
: /1000 rpm
pm
00.048 | User Drive Mode | {11.031} Open-loop (1), RFC-A (2), RFC-S (3) Open-loop (1) RZ:)’A R':g‘)‘s Rw | Txt [ND|NC|PT Fc
g
3=
Menu 0 (0), All Menus (1), Read-only Menu 0 3 %
00.049 | User Security Status | {11.044} 2), Menu 0 (0) RW | Txt | ND PT g' @
Read-only (3), Status Only (4), No Access (5)
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Range Default
Parameter Type
oL | RFC-A I RFC-S oL RFC-A | RFC-S
00.050 | Software Version {11.029} 0 to 99999999 RO | Num | ND [ NC [ PT
00.051 | Action On Trip {10.037} 00000 to 11111 00000 RW | Bin Us
Detection
00.052 | Roset Seria {11.020} Off (0) or On (1) off (0) Rw | Bit [ND|NC
ommunications
00.053 | Motor Thermal {04.015} 1.0 1030000 s 89.0s RW | Num Us
Time Constant 1
Injection (0),
Non salient
(),
RFC Low Corrent s Non-
00.054 Speed Mode {05.064} Test (3), sa(l;e)m RW [ Txt us
Current Step
(),
Current Only
(5)
Low Speed 0.0to
00.055 | Sensorless {05.071} " 20.0 % | RW [ Num RA us
1000.0 %
Mode Current
0.000 to 0.000
00.056 | No-load Lgq {05.072} 500.000 mH mH RW [ Num RA us
Ig Test Current
00.057 | or Inductance {05.075} 0to 200 % 100 % | RW | Num us
Measurement
00.058 | Phase Offset At {05.077} £90.0° 00° |RW|Num RA Us
Iq Test Current
Lg At The
0.000 to 0.000
00.059 | Defined Iq {05.078} 500.000 mH mH RW [ Num RA us
Test Current
Id Test
Current for -100 to o
00.060 Inductance {05.082} 0% -50 % | RW | Num us
Measurement
Lg At The
0.000 to 0.000
00.061 gifr'lrr:](;l Id Test {05.084} 500.000 mH mH RW [ Num RA us

*Following a rotating autotune Pr 00.043 {05.010} is continuously written by the drive, calculated from
the value of Stator Inductance (Pr 05.025). To manually enter a value into Pr 00.043 {05.010},

Pr 05.025 will need to be set to 0. Please refer to the description of Pr 05.010 in the Parameter
Reference Guide for further details.

Rw |Read/ | o | Read |\ | Number | g | Bit ™| Tt |pgj|Binary FI | Filtered
Write only parameter parameter string parameter
No .

ND | default | NC |NOt | py |Protected | o, | Rating us | User | pg|Powerdown | e | betination
value copied parameter dependent save save
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6.1 Parameter descriptions

6.1.1 Pr mm.000

Pr mm.000 is available in all menus, commonly used functions are provided as text strings in
Pr mm.000 shown in Table 6-1. The functions in Table 6-1 can also be selected by entering the
appropriate numeric values (as shown in Table 6-2) in Pr mm.000. For example, enter 7001 in
Pr mm.000 to erase the file in NV media card location 001.

Table 6-1 Commonly used functions in Pr mm.000

String Action

Save parameters Save parameters under all conditions

Load file 1 Load the drive parameters or user program file from NV media card file 001

Save to file 1 Transfer the drive parameters to parameter file 001

Load file 2 Load the drive parameters or user program file from NV media card file 002

Save to file 2 Transfer the drive parameters to parameter file 002

Load file 3 Load the drive parameters or user program file from NV media card file 003

Save to file 3 Transfer the drive parameters to parameter file 003

Show non-default Displays parameters that are different from defaults

Destinations Displays parameters that are set

Reset 50Hz Defs Load parameters with standard (50 Hz) defaults

Reset 60Hz Defs Load parameters with US (60 Hz) defaults

Reset modules Reset all option modules

Read Enc.NP P1 No function on F300

ey

Read Enc.NP P2 No function on F300
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Table 6-2 Functions in Pr mm.000

Value Action
1000 Save parameters when Under Voltage Ac_tive (Pr 1_0.01 6) is not active and Low Under Voltage
Threshold Select mode (Pr 06.067 = Off) is not active.
1001 Save parameter under all conditions
1070 | Reset all option modules
1233 | Load standard (50 Hz) defaults
1234 | Load standard (50 Hz) defaults to all menus except option module menus (i.e 15 to 20 and 24 to 28)
1244 | Load US (60 Hz) defaults
1245 | Load US (60 Hz) defaults to all menus except option module menus (i.e 15 to 20 and 24 to 28)
1253 | Change drive mode and load standard (50 Hz) defaults
1254 | Change drive mode and load US (60 Hz) defaults
1255 | Change drive mode and load standard (50 Hz) defaults except for menus 15 to 20 and 24 to 28
1256 | Change drive mode and load US (60 Hz) defaults except for menus 15 to 20 and 24 to 28
1299 | Reset {Stored HF} trip.
2001* Create a boot file on a non-volatile media card based on the present drive parameters including all
Menu 20 parameters
4yyy* | NV media card: Transfer the drive parameters to parameter file xxx
5yyy* | NV media card: Transfer the onboard user program to onboard user program file xxx
Byyy* NV media card: Load thg drive parameters from parameter file xxx or the onboard user program from
onboard user program file xxx
7yyy* | NV media card: Erase file xxx
8yyy* | NV Media card: Compare the data in the drive with file xxx
9555* | NV media card: Clear the warning suppression flag
9666* | NV media card: Set the warning suppression flag
9777* | NV media card: Clear the read-only flag
9888* | NV media card: Set the read-only flag
9999* | NV media card: Erase and format the NV media card
12000 Onlytdisplay parameters that are different from their default value. This action does not require a drive
reset.
12001 Only display parameters that are used to set-up destinations (i.e. DE format bit is 1). This action does

not require a drive reset.

* See section 9 NV Media Card Operation on page 101 for more information on these functions.
** These functions do not require a drive reset to become active. All other functions require a drive
reset to initiate the function.
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EESEIEINEEIE]  Running the NV Media Card Further UL listing

Safety Product Mechanical Optimization
i (Menu 0) motor P Operation information information

information information installation installation Getting started
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Figure 6-1

Menu 0 logic diagram

Analog
Analog reference Input 1
o Any
unprotected
Analog variable
Input parameter
1 Mode
35 @), .019)
Analog
Input 2
Destination
unprotected
variable
Analog parameter
Input
2 Mode
100.021}
6 [2); .021

Analog
Reference 1

Analog
Reference 2

Analog input 1
Jinput 2

13

¥
Preset frequency

Reference

Preset
Reference 1
[c0.025] Preset
[oo525] Reference.2.....

Open Loop only
Prese

t
Reference 3

Preset

Reference 4

Keypad reference

A1.Preset

A2 Preset

Reserved
Keypad Ref

Key

Input Read-write (RW)
terminals peramerer

) Read-only (RO)

Output @
parameter

terminals

The parameters are all shown in their default settings

Bipolar
Reference
Enable

Hand / Off /
Auto Selector
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7 Running the motor

This chapter takes the new user through all the essential steps to running a motor for the first time, in

each of the possible operating modes.

& Ensure that no damage or safety hazard could arise from the motor starting unexpectedly.

The values of the motor parameters affect the protection of the motor.

The default values in the drive should not be relied upon.

It is essential that the correct value is entered in Pr 00.046 Rated Current. This affects the
thermal protection of the motor.

If the drive is started using the keypad it will run to the speed defined by the keypad

reference (Pr01.017). This may not be acceptable depending on the application. The user
must check in Pr 01.017 and ensure that the keypad reference has been set to 0.

>

If the intended maximum speed affects the safety of the machinery, additional
independent over-speed protection must be used.

71 Quick start connections

711 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 / start-up on page 69.
Table 7-1

Minimum control connection requirements for each control mode

Drive control method

Requirements

Terminal mode

Drive enable
Speed / Torque reference
Run forward / Run reverse

Keypad mode

Drive enable

Communications

Drive enable
Communications link

Table 7-2 Minimum control connection requirements for each mode of operation

Operating mode

Requirements

Open loop mode

Induction motor

RFC - A sensorless (without feedback position)

Induction motor

RFC - S sensorless (without position feedback)

Permanent magnet motor
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Figure 7-1 Minimum connections to get the motor running in any operating mode (size 3 and 4)
-
g v
ABraking resistor 32
(optional) o0
=<
=1
.......................... g
ok -+
S| 2 §’9.
NE 24v
® 4 External 4 - 20 mA
SE - T
Communications ® 6 :%
K T
Q| 8 T
NE
A zm
8
S 21 u =
Sl t $8
|23 o
® 24 RUN FWD g)
NES M g
|26 o) o
NE d 3
g
of28) | e
Of29 g
SAFE TORQUE OFF E %
(drive enable) H g E
o
a o ‘,3“,
(0]
3 G
A
v
i ulv]w[+ i Keypad | d <
i i o ied | © d
1 :(l ! for hand mode
i ! N Me="""""" g
| Induction or permanent ! =
: magnet motor 1 E
1 I QO
/ ....... @ Thermal overload for braking resistor Q
Open Ioop RFC_A RFC_S to}prgl{ect ?gains‘(tgrelgw(s:k. Th\ls muts; be
wired to interrupt the AC Supply in the
Sensorless | Sensorless 1 | [ P et R g z
= L1 L2 L3 -8 =
38
g o
5§
3
-
gr
S
=
gE
52
g3
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Figure 7-2 Minimum connections to get the motor running in any operating mode (size 5)

Braking resistor
(optional)

External 4 - 20 mA

8

[2)2)(%) (%)% %)% %]%)

[elo[~[olol[o]n =

O ~c >

RUN FWD

oo

SAFE TORQUE OFF
(drive enable)

Keypad
Optional item, must
be installed

for hand mode

PO a5 o T

i
Induction or permanent !
magnet motor i
i
i

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

= L1 L2 L3 event of a fault. This is not required if the
optional internal braking resistor is used
Open loop RFC-A RFC-S
Sensorless Sensorless
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Figure 7-3 Minimum connections to get the motor running in any operating mode (size 6)
-
/N e ge
Size 6 only g oy
=<
=1
SE g
30
Ol 2 gg
YE 24v g 2
® 4 External 4-20 mA
_® 5
Sle] | 8 25
Communications T Q
Q| 7 -3
S| 5i
Nl
©) E
> = NE )
I NE A 5
)| 23 ltj
o i )| 24——"~——— runFwp ) ®
= O] 25 2
o ) |26 M a
1]
)27 o g
d 3
A )28 e g
)29 w
‘ L1 ‘ LZ‘L:"‘ U‘V‘W‘ SAFE TORQUE OFF g_
(drive enable) =0
H 53
28
a g3
n 3
d 3
M Z
o El
i i Keypad d a
| ] Optional item, must e =3
! ! be installed o©
! ! for hand mode
| uviw[+ I I T
: A== 2
| =
:(l i 3
| 8
Induction or permanent i / """" gl
magnet motor 1 | | | @ Thermal overload for braking resistor
| | to protect against fire risk. This must be
! | wired to interrupt the AC supply in the z
! i S A ] event of a fault. This is not required if the <
\ | optional internal braking resistor is used .g) =
@ @
- - 3 S
Open loop RFC-A RFC-S £
Sensorless Sensorless e
3
5
g
=2
=1
=
gE
5E
=5
g @
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Figure 7-4

Minimum connections to get the motor running in any operating mode (size 7 to

1)
L3 L2 L1
I
S]]
S| 2
NE 2v
= o
Hah | 2 Ol 4]
== —IS|5
© © == bt >
| 6
Sl 7
Communioations SE
port ® 9
S]]
)22 A
u
)23
SIS t
Ql RUN FWD o)
S| 25
)26 M
Sl27 o
) 28 d
SES ©
Safe Torque Off
(drive enable) H
a
n
Braking resistor d
(optional),
!
| M
!
! o
|
| Keypad d
UV W[+ ! Optional item, must e
| be installed
) ! for hand mode
|
L ______
) i
!
Induction or permanent !
magnet motor i @ Thermal overload for braking resistor
! to protect against fire risk. This must be
i wired to interrupt the AC supply in the
| event of a fault. This is not required if the
optional internal braking resistor is used
Open loop RFC-A RFC-S
Sensorless Sensorless

*Required for size 9E,10E and 11E.
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7.2 Quick Start / start-up
7.21 Open loop
Action Detail
Ensure:
Before »  The drive enable signal is not given (terminal 29)
power-up * Run signal is not given

*  Motor is connected

Power-up the
drive

Verify that Open Loop mode is displayed as the drive powers
up. If the mode is incorrect see section 5.6 Changing the
operating mode on page 54.

Ensure that the drive displays ‘Inhibit’

Enter motor

Enter:
*  Motor rated frequency in Pr 00.047 (Hz)
*  Motor rated current in Pr 00.046 (A)

Mot X XXXXOXXXX

gzgﬁslate *  Motor rated speed in Pr 00.045 (rpm) e ‘=‘N:°Xéx°xux=xg*xxx =
Motor rated voltage in Pr 00.044 (V) - check if A\ or A
connection

Setmaximum | Enter: L

acceleration /
deceleration
rates

«  Deceleration rate in Pr 00.004 (s to Pr 1.006)

(If braking resistor installed, set Pr 00.015 = Fast. Also ensure
Pr10.030 and Pr 10.031 and Pr 10.061 are set correctly,
otherwise premature ‘Brake R Too Hot’ trips may be seen).

frequency *  Maximum frequency in Pr 00.002 (Hz) i
Enter:
Set *  Acceleration rate in Pr 00.003 (s to Pr 1.006)

100Hz

= oo

uolewLoul
Kajes

uonew.ojul

jonpoid

uc

|eoluBYDBN

|eou308|g

pape)s Bumen
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Motor
thermistor
set-up

The motor thermistor can be selected in Pr 07.011. Refer to
Pr 07.011 for further information.
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Action

Detail

The drive is able to perform either a stationary or a rotating
autotune. The motor must be at a standstill before an autotune
is enabled. A rotating autotune should be used whenever
possible so the measured value of power factor of the motor is
used by the drive.

A rotating autotune will cause the motor to

accelerate up to 2/3 base speed in the direction

selected regardless of the reference provided.
e | Once complete the motor will coast to a stop. The

enable signal must be removed before the drive

can be made to run at the required reference.
The drive can be stopped at any time by removing

the run signal or removing the drive enable.

« A stationary autotune can be used when the motor is
loaded and it is not possible to uncouple the load from the
motor shaft. A stationary autotune measures stator
resistance and transient inductance of the motor and values
relating to deadtime compensation from the drive. These

|‘c052

Autotune are required for good performance in vector control modes.
A stationary autotune does not measure the power factor of R,
the motor so the value on the motor nameplate must be o
entered into Pr 00.043.

»  Arotating autotune should only be used if the motor is
uncoupled. A rotating autotune first performs a stationary
autotune before rotating the motor at 2/3 base speed in the
direction selected. The rotating autotune measures the
power factor of the motor.

To perform an autotune:

»  Set Pr00.040 = 1 for a stationary autotune or set Pr 00.040
= 2 for a rotating autotune

*  Close the Drive Enable signal (terminal 29). The drive will
display 'Ready’.

*  Close the run signal (terminal 24). The upper row of the
display will flash 'Auto Tune’ while the drive is performing
the autotune.

*  Wait for the drive to display ‘Inhibit’ and for the motor to
come to a standstill.

* Remove the drive enable and run signal from the drive.

Select 'Save Parameters' in Pr mm.000 (alternatively enter a

Save .

parameters | value of 1001 in Pr mm.000) and press the red @ reset
button or toggle the reset digital input.

Run Drive is now ready to run

0)
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7.2.2

RFC-A mode (Sensorless)

Induction motor with sensorless control

Action

Detail

Before power-up

Ensure:

*  The drive enable signal is not given (terminal 29)
* Run signal is not given

*  Motor is connected

uolewLoul
Kajes

Power-up the
drive

Verify that RFC-A mode is displayed as the drive powers
up. If the mode is incorrect see section 5.6 Changing the
operating mode on page 54, otherwise restore parameter
defaults (see section 5.8 Restoring parameter defaults on
page 55.)

Ensure that the drive displays ‘Inhibit’

uonew.ojul

jonpoid

Enter motor
nameplate details

Enter:

*  Motor rated frequency in Pr 00.047 (Hz)
*  Motor rated current in Pr 00.046 (A)
Motor rated speed in Pr 00.045 (rpm)

+  Motor rated voltage in Pr 00.044 (V) - check if A or A
connection

uc

|eoluBYDBN

Set maximum
speed

Enter:
*  Maximum speed in Pr 00.002 (rpm)

|eou308|g

Set acceleration /
deceleration
rates

Enter:

*  Acceleration rate in Pr 00.003 (s to Pr 01.006)

*  Deceleration rate in Pr 00.004 (s to Pr 01.006)

(If braking resistor installed, set Pr 00.015 = Fast. Also
ensure Pr 10.030 and Pr 10.031 and Pr 10.061 are set
correctly, otherwise premature ‘Brake R Too Hot’ trips may

be seen).

1000rpm|

003

004~
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Action

Detail

Autotune

The drive is able to perform either a stationary or a rotating
autotune. The motor must be at a standstill before an
autotune is enabled. A stationary autotune will give
moderate performance whereas a rotating autotune will
give improved performance as it measures the actual
values of the motor parameters required by the drive.

Itis highly recommended that a rotating
autotune is performed (Pr 00.040 set to 2).

A rotating autotune will cause the motor to

accelerate up to 2/3 base speed in the direction
selected regardless of the reference provided.
Once complete the motor will coast to a stop.

The enable signal must be removed before the
drive can be made to run at the required
reference.The drive can be stopped at any time
by removing the run signal or removing the drive
enable.

« A stationary autotune can be used when the motor is
loaded and it is not possible to uncouple the load from
the motor shaft. The stationary autotune measures the
stator resistance and transient inductance of the motor
and values relating to deadtime compensation from the
drive. Measured values are used to calculate the
current loop gains, and at the end of the test the values
in Pr 00.038 and Pr 00.039 are updated. A stationary
autotune does not measure the power factor of the
motor so the value on the motor nameplate must be
entered into Pr 00.043.

«  Arotating autotune should only be used if the motor is
uncoupled. A rotating autotune first performs a
stationary autotune before rotating the motor at 2/3
base speed in the direction selected. The rotating
autotune measures the stator inductance of the motor
and calculates the power factor.

To perform an autotune:

«  SetPr00.040 = 1 for a stationary autotune or set Pr
00.040 = 2 for a rotating autotune

«  Close the drive enable signal (terminal 29). The drive
will display ‘Inhibit’.

*  Close the run signal (terminal 24). The lower display
will flash "Autotune’ while the drive is performing the
autotune.

«  Wait for the drive to display ‘Inhibit’ and for the motor to
come to a standstill.

* Remove the drive enable and run signal from the drive.

T \ saturation
Nm Ne—— break-

H <~ points

L Nrpm

Save parameters

Select 'Save Parameters' in Pr mm.000 (alternatively enter a

value of 1001 in Pr mm.000) and press red reset
button or toggle the reset digital input.

Run

Drive is now ready to run

O)
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7.2.3 RFC-S mode (Sensorless) Permanent magnet motor without position

feedback
Action Detail
Ensure:
Before *  The drive enable signal is not given (terminal 29).
power-up *  Run signal is not given

*  Motor is connected

Power-up the
drive

Verify that RFC-S mode is displayed as the drive powers up. If the
mode is incorrect see section 5.6 Changing the operating mode on
page 54, otherwise restore parameter defaults (see section

5.8 Restoring parameter defaults on page 55).

Ensure that the drive displays ‘inhibit’

Enter motor
nameplate
details

Enter:

*  Motor rated current in Pr 00.046 (A)
*  Number of poles in Pr 00.042

*  Motor rated voltage in Pr 00.044 (V)

Setmaximum
speed

Enter:
*  Maximum speed in Pr 00.002 (rpm)

Set
acceleration /
deceleration
rates

Enter:

*  Acceleration rate in Pr 00.003 (s to Pr 01.006)

+  Deceleration rate in Pr 00.004 (s to Pr 01.006)

(If braking resistor installed, set Pr 00.015 = Fast. Also ensure Pr 10.030
and Pr 10.031 and Pr 10.061 are set correctly, otherwise premature
‘Brake R Too Hot’ trips may be seen).

000rom|

=y T

Autotune

The drive is able to perform a stationary autotune. The motor must be at a
standstill before an autotune is enabled. A stationary autotune will give
moderate performance.

» A stationary autotune is performed to locate the flux axis of the
motor. The stationary autotune measures the stator resistance,
inductance in flux axis, inductance in torque axis with no load on the
motor and values relating to deadtime compensation from the drive.
Measured values are used to calculate the current loop gains, and at
the end of the test the values in Pr 00.038 and Pr 00.039 are
updated.

To perform an autotune:

+  Set Pr00.040 = 1 or 2 for a stationary autotune. (Both perform the
same tests).

*  Close the run signal (terminal 24).

+  Close the drive enable signal (terminal 29). The upper row of the
display will flash 'Auto Tune' while the drive is performing the test.

*  Wait for the drive to display 'Inhibit'.

*  Remove the drive enabled and run signal from the drive.

R
Ld
No-load Lq

Check
Saliency

In sensorless mode, when the motor speed is below Pr 00.045 / 10, a
special low speed algorithm must be used to control the motor. There are
two modes available, with the mode chosen based on the saliency of the
motor. The ratio No-load Lq (Pr 00.056) / Ld (Pr 05.024) provides a
measure of the saliency. If this value is > 1.1, then injection (0) mode may
be used (this is the default). Non-salient (1) mode may be used (but with
limitations). If this value is < 1.1, then Non-salient (1) mode must be used.
Set Pr 00.054 for the selected mode: Injection (0) or Non-salient (1).

Save
parameters

Select 'Save Parameters' in Pr mm.000 (alternatively enter a value of 1001

in Pr mm.000) and press red reset button or toggle the reset digital
input.

Run

Drive is now ready to run

©)
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7.24 RFC-S mode (Sensorless) Dyneo LSRPM motor set-up with V01.12.02.00
onwards firmware

Action

Detail

Before power-
up

Ensure:

+  The drive enable signal is not given (terminal 29).
*  Run signal is not given

*  Motor is connected

Power-up the
drive

Verify that RFC-S mode is displayed as the drive powers up. If the
mode is incorrect see section 5.6 Changing the operating mode on
page 54, otherwise restore parameter defaults (see section

5.8 Restoring parameter defaults on page 55).

Ensure that the drive displays ‘inhibit’

Enter motor
nameplate
details

Enter:
*  Motor rated current in Pr 00.046 (A)*

* Rated speed in Pr 00.045 (rpm)
+  Volts per 1000 rpm in Pr 00.047 (V / 1000 rpm)

Motor rated voltage Pr 00.044 and number of motor poles Pr 00.042 are
also required but the default values in RFC-S mode for the Powerdrive
F300 are set to match those required by the Dyneo LSRPM motor.
From firmware version 01.12.xx.xx onwards, the rated current from the
motor nameplate is entered into Pr 05.007 / Pr 00.046 and will be
updated automatically to the sensorless value after an autotune.

Enter motor
thermal data
and switching
frequency

Enter:

*  Motor Thermal Time Constant value into Pr 00.053 (s) from the
values specified inTable 7-3 to Table 7-9.

»  Switching frequency value into Pr 00.041 (kHz) from the values
specified in Table 7-3 to Table 7-9.

Set maximum
speed

Enter:
*  Maximum speed in Pr 00.002 (rpm)

Set
acceleration /
deceleration
rates

Enter:

»  Acceleration rate in Pr 00.003 (s to Pr 01.006)

*  Deceleration rate in Pr 00.004

(If braking resistor installed, set Pr 00.015 = Fast. Also ensure Pr 10.030
and Pr 10.031 and Pr 10.061 are set correctly, otherwise premature

100053,

If no trip occurs during or after the autotune then this indicates that the
drive has been correctly set-up and is ready to run the Dyneo LSRPM
motor. If a User Trip 40 occurs, then this indicates that the motor rated
current or motor rated speed was not recognized as being a valid value
for a Dyneo LSRPM motor. Check the Rated Speed (Pr 00.045) and
Rated Current (Pr 00.046) entered in the drive against the Dyneo
LSRPM motors listed in Table 7-3 to Table 7-9. Correct the values and
perform an autotune again.

‘Brake R Too Hot’ trips may be seen).
Perform a stationary autotune. The motor must be at a standstill before
an autotune is enabled.
To perform an autotune:
+  Set Pr00.040 = 1 or 2 for a stationary autotune. (Both perform the
same tests).
*  Close the run signal (terminal 24).
+  Close the drive enable signal (terminal 29).
+  The upper row of the display will flash 'Auto Tune' during the test.
+  Wait for the drive to display 'Inhibit'.
A If the drive trips it cannot be reset until the drive enable signal (terminal R,
utotune
29) has been removed. Ld
+  Remove the drive enable from the drive. No-load Lq
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Action Detail _
3
In sensorless mode, when the motor speed is below Pr 00.045 / 10, a g @
special low speed algorithm must be used to control the motor. There are g_ @
five modes available, with the mode chosen based on the saliency of the §'<
motor. The Dyneo LSRPM motors have little or no saliency so require the
Check non-salient low speed mode to be used. Set Pr 00.054 to: Non-salient (1).
Saliency Non-salient mode requires the ramp rate to be no slower than 5 s / 1000 £
rpm when operating in the region below Rated Speed Pr 00.045 / 10. The g g
drive contains a feature to ensure that the ramp rate during the low speed S_ 2
region is at least 4 s / 1000 rpm. This feature is enabled automatically g 2
after a successful set-up of the Dyneo LSRPM motor.
Select 'Save Parameters' in Pr mm.000 (alternatively enter a value of 1001
Save ==z
parameters in Pr mm.000) and press red reset button or toggle the reset 3
digital input. 3 n;zr
il
59
Run Drive is now ready to run®* @
* When using V01.11.01.00 firmware the Sensorless motor rated current must be used rather than the nameplate 5 m
value (see Table 7-3 to Table 7-9 on page 81). g
** Under certain supply conditions instability may be seen at high speeds and high load. ) g
If instability is experienced then the Current Loop P Gain (Pr 04.013) should be reduced to half the original value. 5=
@
o8
§
g}’
QO
=3
g
ve)
)
=0
%
o
=F
g
w
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Table 7-3 Dyneo LSRPM 1500 rpm motors

I:Ia:tezr Sensorless Motor

motorrated | Switching Thermal
(n::'nr;eT;te current frequency Pr Olf)eo47 Time

Dyneo LSRPM Motor model valul:;) after Pr 00.041 ’ Constant

Pr 00.046* autotune* Pr 00.053

v/
A A kHz 1000 rpm s

1500 LSRPM 90SL 3 kW 5.9 6.0 3 212 850
1500 LSRPM 100L 4.5 kW 8.6 8.6 3 223 850
1500 LSRPM 100L 6 kW 10.9 10.9 3 237 850
1500 LSRPM 132M 8.2 kW 16.0 17.3 3 232 1050
1500 LSRPM 132M 10.2 kW 19.9 20.6 3 234 1050
1500 LSRPM 132M 12 kW 23.0 23.6 3 237 1050
1500 LSRPM 160MP 15.6 kW 30.0 30.0 3 241 1050
1500 LSRPM 160MP 19.2 kW 37.0 37.0 3 242 1050
1500 LSRPM 160LR 22.8 kW 43.0 43.0 3 245 1050
1500 LSRPM 200L 25 kW 56.0 60.8 3 204 900
1500 LSRPM 200L 33 kW 65.5 69.0 3 218 900
1500 LSRPM 200L / 225ST1 40 kW 82.9 82.9 3 215 900
1500 LSRPM 200LU / 250MY 55 kW 110 110 3 221 900
1500 LSRPM 225MR1 70 kW 142 142 3 218 900
;gok?/\/LSRPM 250ME / 280SCM 175 175 3 208 1150
1500 LSRPM 280SC 105 kW 215 215 210 1150
BgokvaRPM 280SD / 315SN 245 245 3 208 1150
Egokb\/SRPM 280MK1 / 315MP1 265 273 3 219 2600
1500 LSRPM 315SP1 175 kW 350 350 3 213 2600
1500 LSRPM 315MR1 220 kW 415 415 3 226 2600
1500 LSRPM 315MR1 250 kW 490 490 3 226 2600

* From firmware version 01.12.xx.xx onwards, the rated current from the motor nameplate is entered
into Pr 05.007 / Pr 00.046 and will be updated automatically to the sensorless value after an

autotune.
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Table 7-4 Dyneo LSRPM 1800 rpm motors

Motor rated | Sensorless Motor
current motor rated | Switching Ke Thermal
Dyneo LSRPM Motor | (nameplate | current | frequency | o, oo, Time
model value) after Pr 00.041 ’ Constant
Pr 00.046* | autotune® Pr 00.053
A A kHz V/1000 rpm s
1800 LSRPM 132M 9.8 kW 19.0 19.8 3 188 1050
1800 LSRPM 132M 12.3 kW 24.0 24.7 3 197 1050
1800 LSRPM 132M 14.4 kW 28.0 28.0 3 191 1050
1800 LSRPM 160MP 18.7 kW 36.0 36.0 3 206 1050
1800 LSRPM 160MP 23 kW 42.9 42.9 3 204 1050
1800 LSRPM 160LR 27.3 kW 52.0 52.0 3 205 1050
1800 LSRPM 200L 33 kW 79.0 80.3 3 170 900
1800 LSRPM 200L 40 kW 82.5 85.0 3 172 900
1800 LSRPM 200L 55 kW 120 124 3 181 900
1800 LSRPM 225ST1 70 kW 145 145 3 182 900
1800 LSRPM 225MR1 85 kW 172 172 3 187 900
1800 LSRPM 250ME 100 kW 204 207 3 195 1150
1800 LSRPM 280SC 125 kW 248 248 3 183 1150
1800 LSRPM 280SD 150 kW 295 295 3 195 1150
1800 LSRPM 280MK1 175 kW 330 330 3 196 2600
1800 LSRPM 315SP1 195 kW 370 370 3 206 2600
1800 LSRPM 315MR1 230 kW 425 425 3 201 2600

* From firmware version 01.12.xx.xx onwards, the rated current from the motor nameplate is entered
into Pr 05.007 / Pr 00.046 and will be updated automatically to the sensorless value after an autotune.
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Table 7-5 Dyneo LSRPM 2400 rpm motors

Motor rated Motor
Sensorless L
current Switching Thermal
motor rated Ke .
Dyneo LSRPM Motor | (nameplate | o\ o\ g, | frequency Pr 00.047 Time
model value) * Pr 00.041 Constant
Pr00.046* | 2utotune Pr 00.053
A A kHz V/1000 rpm s
2400 LSRPM 90SL 4.8 kW 9.1 9.4 4 145 850
2400 LSRPM 100L 7.2 kW 134 13.4 4 146 850
2400 LSRPM 100L 9.5 kW 17.7 17.7 4 151 850
2400 LSRPM 132M 13.1 kW 25.0 27.2 8 149 1050
2400 LSRPM 132M 16.3 kW 31.0 32.1 8 140 1050
2400 LSRPM 132M 19.2 kW 37.0 37.1 8 152 1050
2400 LSRPM 160MP 25 kW 47.0 47.0 8 153 1050
2400 LSRPM 160MP 31 kW 58.0 58.0 8 156 1050
2400 LSRPM 160LR 36 kW 69.0 69.0 8 156 1050
2400 LSRPM 200L 50 kW 110 110 4 136 900
2400 LSRPM 200L1 65 kW 137 137 4 128 900
2400 LSRPM 200L1 80 kW 160 164 4 145 900
2400 LSRPM 225MR1 100 kW 200 201 4 142 900
2400 LSRPM 250SE 125 kW 235 240 4 146 1150
2400 LSRPM 250ME 150 kW 285 288 4 146 1150
2400 LSRPM 280SD1 190 kW 350 361 4 152 1150
2400 LSRPM 280MK1 230 kW 429 429 4 147 2600

* From firmware version 01.12.xx.xx onwards, the rated current from the motor nameplate is entered
into Pr 05.007 / Pr 00.046 and will be updated automatically to the sensorless value after an
autotune.
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Table 7-6 Dyneo LSRPM 3000 rpm motors

Motor rated Motor
current Sensorless Switching Thermal
motor rated Ke -
Dyneo LSRPM Motor | (nameplate | o\ o g | frequency Pr 00.047 Time
model value) * Pr 00.041 Constant
Pr00.046* | 2utotune Pr 00.053
A A kHz V/1000 rpm s
3000 LSRPM 90SL 5.8 kW 11.0 111 4 120 850
3000 LSRPM 100L 8.7 kW 16.2 16.2 4 131 850
3000 LSRPM 100L 11.6 kW 21.0 21.0 4 134 850
3000 LSRPM 132M 15.8 kW 30.0 31.8 8 121 1050
3000 LSRPM 132M 19.7 kW 38.0 38.0 8 121 1050
3000 LSRPM 132M 23 kW 44.0 44.0 8 126 1050
3000 LSRPM 160MP 30 kW 57.0 57.0 8 127 1050
3000 LSRPM 160MP 37 kW 67.8 67.8 8 128 1050
3000 LSRPM 160LR 44 kW 82.0 82.0 8 129 1050
3000 LSRPM 200L 50 kW 111 116 4 109 900
3000 LSRPM 200L1 65 kW 126 136 4 118 900
3000 LSRPM 200L1 85 kW 170 170 4 125 900
3000 LSRPM 225ST2 110 kW 215 219 4 118 900
3000 LSRPM 250SE 145 kW 285 285 4 114 1150
3000 LSRPM 250ME1 170 kW 338 344 4 111 1150
3000 LSRPM 280SD1 200 kW 365 365 4 126 1150
3000LSRPM280SD1220 kW 370 398 4 130 1150

* From firmware version 01.12.xx.xx onwards, the rated current from the motor nameplate is entered
into Pr 05.007 / Pr 00.046 and will be updated automatically to the sensorless value after an

autotune.
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Table 7-7 Dyneo LSRPM 3600 rpm motors

Motor rated Motor
current Sensorless Switching Thermal
motor rated Ke .

Dyneo LSRPM Motor (nameplate | . o1t after | freauency Pr 00.047 Time

model value) . Pr 00.041 Constant

Pr00.04¢+ | 2utotune Pr 00.053

A A kHz V/1000 rpm s

3600 LSRPM 132M 17.6 kW 33.0 33.7 8 103 1050
3600 LSRPM 132M 22 kW 394 41.2 8 103 1050
3600 LSRPM 132M 26 kW 48.0 48.0 8 106 1050
3600 LSRPM 160MP 34 kW 63.0 63.0 8 106 1050
3600 LSRPM 160MP 41 kW 77.0 77.0 8 107 1050
3600 LSRPM 160LR 49 kW 91.0 91.0 8 110 1050
3600 LSRPM 200L1 70 kW 129 137 4 100 900
3600 LSRPM 200L1 85 kW 162 162 4 100 900
3600 LSRPM 200LU2 115 kW 217 232 4 103 900
3600 LSRPM 225SG 132 kW 250 250 4 103 1150
3600 LSRPM 250SE1 165 kW 330 330 4 96 1150
3600 LSRPM 250SE1 190 kW 350 360 4 106 1150
3600 LSRPM 280SD1 240 kW 420 429 4 108 1150

* From firmware version 01.12.xx.xx onwards, the rated current from the motor nameplate is entered
into Pr 05.007 / Pr 00.046 and will be updated automatically to the sensorless value after an

autotune.

Table 7-8 Dyneo LSRPM 4500 rpm motors

Motor rated Motor
current Sensorless Switching Thermal
motor rated Ke .
Dyneo LSRPM Motor | (nameplate | .\ o o | frequency Pr 00.047 Time
model value) %« | Pr00.041 Constant
Pro00.046* | 2utotune Pr 00.053
A A kHz V/1000 rpm s
4500 LSRPM 132M 18.6 kW 35.0 35.0 8 86 1050
4500 LSRPM 132M 23 kW 44.0 44.0 8 84 1050
4500 LSRPM 132M 27 kW 51.0 51.0 8 83 1050
4500 LSRPM 160MP 35 kW 67.0 67.0 8 90 1050
4500 LSRPM 160MP 44 kW 81.0 81.0 8 92 1050
4500 LSRPM 160LR 52 kW 97.0 97.0 8 86 1050
4500 LSRPM 200L1 65 kW 130 142 8 82 900
4500 LSRPM 200L1 80 kW 160 172 8 82 900
4500 LSRPM 200L1 100 kW 200 200 8 79 900
4500 LSRPM 200L2 120 kW 230 230 8 82 900
4500 LSRPM 200LU2 135 kW 258 260 8 84 900
4500 LSRPM 225SR2 150 kW 262 281 8 91 900

* From firmware version 01.12.xx.xx onwards, the rated current from the motor nameplate is entered
into Pr 05.007 / Pr 00.046 and will be updated automatically to the sensorless value after an autotune.
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Table 7-9 Dyneo LSRPM 5500 rpm motors

Motor rated Motor
current Sensorless Switching Thermal
motor rated Ke .
Dyneo LSRPM Motor | (nameplate | o\ o g, | frequency Pr 00.047 Time
model value) autotune* Pr 00.041 Constant
Pr 00.046* Pr 00.053
A A kHz V/1000 rpm s
5500 LSRPM 132M 18.6 kW 35.0 35.0 8 74 1050
5500 LSRPM 132M 23 kW 44.0 44.0 8 74 1050
5500 LSRPM 132M 27 kW 52.0 52.0 8 77 1050
5500 LSRPM 160MP 35 kW 67.0 67.0 8 76 1050
5500 LSRPM 160MP 44 kW 82.0 82.0 8 77 1050
5500 LSRPM 160LR 52 kW 97.0 97.0 8 77 1050
5500 LSRPM 200L1 70 kW 140 141 8 68 900
5500 LSRPM 200L1 85 kW 170 170 8 64 900
5500 LSRPM 200L1 100 kW 210 210 8 64 900
5500 LSRPM 200L2 140 kW 265 296 8 67 900

* From firmware version 01.12.xx.xx onwards, the rated current from the motor nameplate is entered
into Pr 05.007 / Pr 00.046 and will be updated automatically to the sensorless value after an

autotune.
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7.3 Quick start commissioning / start-up using Powerdrive
Connect (V02.00.00.00 onwards)

Powerdrive Connect is a Windows™ based software commissioning / start-up tool for Powerdrive F300.
Powerdrive Connect can be used for commissioning / start-up and monitoring, drive parameters can be
uploaded, downloaded and compared and simple or custom menu listings can be created. Drive menus can
be displayed in standard list format or as live block diagrams. Powerdrive Connect is able to communicate
with a single drive or a network. Powerdrive Connect can be downloaded from www.controltechniques.com
(file size approximately 100 MB).

Powerdrive Connect system requirements

*  Windows 8, Windows 7 SP1, Windows Vista SP2, Windows XP SP3

*  Minimum of 1280 x 1024 screen resolution with 256 colours

*  Microsoft.Net Frameworks 4.0 (this is provided in the downloaded file)

*  Note that you must have administrator rights to install Powerdrive Connect

Any previous copy of Powerdrive Connect should be un-installed before proceeding with the installation
(existing projects will not be lost). Included within Powerdrive Connect is the Parameter Reference Guide
for Powerdrive.

7.31 Power-up the drive

1. Start Powerdrive Connect, and on the ‘Project Management’ screen select 'Scan serial RTU network' or
'Scan all connected drives’.

ijecf. Project Management
No project loaded. &) Project Management
o8 Set-up and work with sets of Control Techniques drives.
Create or Open a Project Recent Projects.
| Newproject Help and Web Links
- Getting started tour
" Open Help and support

Build a Project from a Network of Drives

= Scan Ethemet network

E Scan serial RTU netwark

34 scanal connected drives
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Project

~ €8 My Project 28

+ & (Unnamed) (COM18.1)
» %} Dashboard

Defaut et
drive  seffings and region parameters mode!

2 @ 63

Dashboard (COM18.1) X

@D

Rename Reset Save parameters

Select the discovered drive

in drive

@ Toos & Wizaras =
8 Parameter Listings ~

@ BocDisgrams -
Setup & Diagnastics

ES

e

Compare with  New. Load
defaults..  parameter fle parameter file.

Parameters

Dashboard (COM18.1)

ﬂ Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.

»
»
>
»
>
»
>

Setup
Diagnostics
Parameters
Block Diagrams.
Custom Lists
Parameter Files

Macro Files

%0

Drive
Uriciive MB30

(Empty)
Siorl

(Empty)
Sot2

(Empty)
Sot3

@
m| =
Online’

fr

Drive

e ©

Upload

from drive
Setup & Diagnostics

% | @

Setup | Diagnostics

@ Motor Setup
@ Digitalvo

Download ~ Connection
settings

Parameter
Listings *

® Analog 'O

e

&5

Setmode || Default

nd region

P

parameters

Block
Diagrams *

&

Set
model

&

Rename  Reset Save parameters  Change

@

Firmware

@

@ Specd References

Upload  Download

W Load
lparameter file  parameter file..

toafile  file todrive

@ Logic Function
@ Motorized Pot
€ Threshold Detector

1. Select the ‘Online’ icon to connect with the drive. When a successful connection is made the icon will
be highlighted orange.
2. Select ‘Set mode and region’.
If the required control mode is highlighted in the ‘Drive Settings’ dialog, then:
»  Change the supply frequency, if required and select ‘Apply’, otherwise select ‘Cancel’.
*  Select ‘Default parameters’ from the Dashboard and in the ‘Default Parameters’ dialogue,
select ‘Apply’
If the required control mode is not highlighted in the ‘Drive Settings’ dialog then:
»  Select the required mode and supply frequency.
*  Select ‘Apply’.
3. Select ‘Set-up’ and perform the steps highlighted (dotted lines indicate a step which may not need to be
performed (see below):

Action

Detail

Motor Set-up

Powerdrive Connect contains a database for induction motors and permanent magnet
motors. Provision is also made to enter motor nameplate data.

The next section describes the use of the motor database for a Leroy Somer Dyneo LSRPM
motor used in RFC-S Sensorless mode.

Analog I/0

The motor thermistor can be selected in Pr 07.011. Refer to the parameter help for
Pr 07.011 for further information.

Ramps Set-up

Enter the required Acceleration rate and Deceleration rate

Autotune

Not required when using data from the motor database for a Leroy Somer Dyneo LSRPM
motor used in RFC-S Sensorless mode.

4. Select 'Save parameters in drive' to perform a parameter save. The drive is now ready to run.
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7.3.3 Use of the motor database for a Leroy Somer Dyneo LSRPM motor for use
in RFC-S Sensorless mode

»  Select 'Motor Set-up' from the 'Dashboard'.
*  On the 'Motor Set-up' screen, select 'Choose a motor'.

MotorSetup (COMIB.D)
™ 9;7 Project 28 Motor Setup

N “ u"'D_‘ ""-"dm L, Enter motor parameters or choose a motor from a list
o B Y e—

| Setup

| Diagnostics

| Parameters Maximum Switching Frequency
1 Block Diagrams

e Percentage over current trip level (100 =] 5%

_| Parameter Files Motor 1 | Motor 2
| Macro Files
Rated Current 10000 A
Rated Speed 3200000 % | rom

Rated Voitage

Kt

Ke

Stator Resistance
Ld
Noloadlq

Lg at Defined Iq

Lq at Defined 1d
Current Controller Kp Gain | 150 g

Current Controller Ki Gain | 2000

Number of Motor Poles Poles (2 pole pairs)

Select the required motor database:

7.3.4 Select the required motor from the list and click 'OK"

@) Motor database ]
[Motor Database:]|[RPM Sensorless ~ Remove custom motor
Custom Model Speed (rpm) Voltage (V) Frequency (Hz) Power (W) Current (4)

750 LSRP 00 00 14 29 -
750LSRPM 00 L LEKW 400V 8 200 00 18 37

900 LSRPM 80 SL18KW 400V & 00 00 18 38

900 LSRPM 80 L 226W 400V 8 00 00 22 15

1500 LSRPM 90 SL 3kW 400V 8 400 0.0 3 6.0

I 1500 LSRPM 90 L 3,7kW 400V 8 1500 400 0.0 37 72 I

1800 LSRPM 90 SL 3,6kW 400V 8 1800 400 0.0 36 71

1800 LSRPM 90 L 4,5kW 400V 8 1800 00 0.0 45 85

2400 LSRPM 90 SL 4,8kW 400V 8 2400 RO 0.0 48 94

2400 ISRPM9OLGKW 00V 8 2400 200 00 3 12

3000 LSRPM 90 SL58KW 400V 8 3000 400 00 58 11
3000LSRPM 90L730W 400V 8 3000 400 00 73 17

3600 LSRPM 90 SL6AKW 400V 8 3600 400 00 64 119
3600LSRPM9OLEKWA00V B 3600 00 00 8 148

4500 LSRPM 90 SLE.SKW 400V & 4500 400 Qo 68 126

4500 LSRPM 90L BSKW 400V 8 4500 200 oy 85 152

5500 LSRPM 90 SL6IKW 400V B 5500 400 00 69 127
SS00LSRPM 90LESKW 400V B 5500 400 00 86 152
750LSRPM 100L 21kW 400V |8 750 400 00 21 44
750LSRPM 100L2.5KW400V 8 750 200 00 25 49
750LSRPM 100 L 28KW 400V |8 750 400 00 28 57
900LSRPM 100L27KW400V 8 900 00 00 27 54
ann 1 <ROM 1001 2 LW ANy (& ann an0 an 21 e

|

The data for the selected motor is displayed on the 'Motor Set-up' screen. Click 'Send to drive' to set the
associated parameters.
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(&) Toos & Wizards  ~
8 Peremeter Listings
8 o 2L A

uolewLoul
Kyoses

Dashboard (COM181) X’ Motor Setup {COM18.1) %

= 5
%'E’Ww“ w5 | G- Motor Setup g
+ & Wnnamed) COM; X

« B ( Enter motor parameters or choose a motor from a list 30
» # Dashboord 3 a
» [ Setup 7] Choose amotor 8 Save as custom mator 8 S
» || Diagnostics S
— E
» | Parameters Maximum Switching Frequency (3= | khz
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The drive trip log shows the trip responsible for stopping the autotune and a description of the trip.

Parameters
Block Disgrams.
Custom Lists
Parameter Files
Macra Files

Dashboard (COM18.1) % | Motor Setup (COM18.1) X

Drive Trip Log

@, The drive is currently tripped
I (See Trip 1 for details)

Autotunc (COM181) % Drive Trip Log (COM18.1) X

Display the drive trip log and trip diagnostic information.

) Reset ‘;| Clear Log

Trip_Trip Code Description Date Time Sub-trip s
=1 18 Autotune Stopped Day0  00:08:52 o
iz 0 None Day0 000000 0
g 0 Nene Day0 00:0000 )
4 0 Nene Day0  00:0000 [}
5 0 None Day0  00:0000 0 =
5 0 None Day0  00:0000 [}
7 0 None Day0  00:0000 0
8 0 None Day0 000000 [}
’% 9 0 Nene Day0 00:00:00 0
& 10 0 None Day0  00:0000 0 -

W

[Short description

Recommended actions:

The diive was prevented from completing an auto-tune, because either the Final drive enable or the Final drive run were ramovad

« Check the drive enable signal (Terminal 31) was active during the auto-tune
o Chack the run command was active in Digital input 05 Stata (08 005) during the auto-tune
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8 Optimization

This chapter takes the user through methods of optimizing the drive set-up and maximize the
performance. The auto-tuning features of the drive simplify the optimization tasks

8.1 Motor map parameters

8.1.1 Open loop motor control

Pr 00.046 {05.007} Rated Current Defines the maximum continuous motor current

The rated current parameter must be set to the maximum continuous current of the motor. The motor rated

current is used in the following:

«  Current limits (see section 8.3 Switching frequency on page 98, for more information).

«  Motor thermal overload protection (see section 8.2 Motor thermal protection on page 97, for more
information)

*  Vector mode voltage control (see Open Loop Control Mode (00.007), later in this table)

Slip compensation (see Enable Slip Compensation (05.027), later in this table)

Dynamic V/F control

Defines the voltage applied to the motor at rated

Pr 00.044 {05.009} Rated Voltage f
requency

Defines the frequency at which rated voltage is
applied

Pr 00.047 {05.006} Rated Frequency

Output Output voltage characteristic

voltage A

The Rated Voltage (00.044) and the Rated Pr00.044 [
Frequency (00.047) are used to define the voltage to
frequency characteristic applied to the motor (see
Open Loop Control Mode (00.007), later in this
table). The Rated Frequency (00.047) is also used in Pr00.044/2
conjunction with the motor rated speed to calculate
the rated slip for slip compensation (see Rated
Speed (00.045), later in this table).

»

Pr00.047/2  Pr00.047 O\Iput
frequency
Pr 00.045 {05.008} Rated Speed Defines the full load rated speed of the motor
Pr 00.042 {05.011} Number Of Motor Poles Defines the number of motor poles

The motor rated speed and the number of poles are used with the motor rated frequency to calculate the rated
slip of induction machines in Hz.
Rated slip (Hz) = Motor rated frequency - (Number of pole pairs x [Motor rated speed / 60]) =

00.042 « 00.045)
2 60

If Pr 00.045 is set to 0 or to synchronous speed, slip compensation is disabled. If slip compensation is required
this parameter should be set to the nameplate value, which should give the correct rpm for a hot machine.
Sometimes it will be necessary to adjust this when the drive is commissioned because the nameplate value may
be inaccurate. Slip compensation will operate correctly both below base speed and within the field-weakening
region. Slip compensation is normally used to correct for the motor speed to prevent speed variation with load.
The rated load rpm can be set higher than synchronous speed to deliberately introduce speed droop. This can be
useful to aid load sharing with mechanically coupled motors.
Pr 00.042 is also used in the calculation of the motor speed display by the drive for a given output frequency.
When Pr 00.042 is set to ‘Automatic’, the number of motor poles is automatically calculated from the rated
frequency Pr 00.047, and the motor rated speed Pr 00.045.

Number of poles = 120 x (Rated Frequency (00.047) / Rated Speed (00.045)) rounded to the nearest even

00.047 = [

uolewLoul
Kajes

uonew.ojul
jonpoid

uc

|eoluBYDBN

uc

|eou308|g

pape)s Bumen

(0 nuapy)
sisjoweled oiseg

uopesado
pJ1eQ elpsiN AN

Jojow
ay) Buuuny

o
-
=
3
N
)
=
)
£

uonew.oUl

Jeypng

number.

uonew.ojul

Powerdrive F300 Getting Started Guide 87
Issue Number: 7

Bunsi 10




Defines the angle between the motor voltage and
current

Pr 00.043 {05.010} Rated Power Factor

The power factor is the true power factor of the motor, i.e. the angle between the motor voltage and current. The
power factor is used in conjunction with the Rated Current (00.046), to calculate the rated active current and
magnetising current of the motor. The rated active current is used extensively to control the drive, and the
magnetising current is used in vector mode stator resistance compensation. It is important that this parameter is
set up correctly. The drive can measure the motor rated power factor by performing a rotating autotune (see
Autotune (Pr 00.040), below).

Pr 00.040 {05 } Autotune

There are two autotune tests available in open loop mode, a stationary and a rotating test. A rotating autotune
should be used whenever possible so the measured value of power factor of the motor is used by the drive.

+ A stationary autotune can be used when the motor is loaded and it is not possible to remove the load from
the motor shaft. The stationary test measures the Stator Resistance (05.017) and Transient Inductance
(05.024) which are required for good performance in vector control modes (see Open Loop Control Mode
(00.007), later in this table). The stationary autotune does not measure the power factor of the motor so the
value on the motor nameplate must be entered into Pr 00.043. To perform a Stationary autotune, set Pr
00.040 to 1, and provide the drive with both an enable signal (on terminal 29) and a run signal (on terminal
24).

*  Arotating autotune should only be used if the motor is unloaded. A rotating autotune first performs a
stationary autotune, as above, then a rotating test is performed in which the motor is accelerated with
currently selected ramps up to a frequency of Rated Frequency (05.006) x 2/3, and the frequency is
maintained at that level for 4 seconds. Stator Inductance (05.025) is measured and this value is used in
conjunction with other motor parameters to calculate Rated Power Factor (05.010). To perform a Rotating
autotune, set Pr 00.040 to 2, and provide the drive with both an enable signal (on terminal 29) and a run
signal (on terminal 24).

Following the completion of an autotune test the drive will go into the inhibit state. The drive must be placed into a
controlled disable condition before the drive can be made to run at the required reference. The drive can be put in
to a controlled disable condition by removing the Safe Torque Off signal from terminal 29, setting the Drive Enable
(06.015) to OFF (0) or disabling the drive via the Control Word (06.042) and Control Word Enable (06.043).
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Pr 00.007 {05.014} Open Loop Control Mode

There are several voltage modes available which fall into two categories, vector control and fixed boost.

Vector control

Vector control mode provides the motor with a linear voltage characteristic from 0 Hz to motor Rated Frequency
(00.047), and then a constant voltage above motor rated frequency. When the drive operates between motor
rated frequency/50 and motor rated frequency/4, full vector based stator resistance compensation is applied.
When the drive operates between motor rated frequency/4 and motor rated frequency/2 the stator resistance
compensation is gradually reduced to zero as the frequency increases. For the vector modes to operate correctly
the Rated Power Factor (00.043) and Stator Resistance (05.017) are required to be set up accurately. The drive
can be made to measure these by performing an autotune (see Pr 00.040 Autotune). The drive can also be made
to measure the stator resistance automatically every time the drive is enabled or the first time the drive is enabled
after it is powered up, by selecting one of the vector control voltage modes.

(0) Ur S = The stator resistance is measured and the parameter for the selected motor map are over-written
each time the drive is made to run. This test can only be done with a stationary motor where the flux has
decayed to zero. Therefore this mode should only be used if the motor is guaranteed to be stationary each
time the drive is made to run. To prevent the test from being done before the flux has decayed there is a
period of 1 second after the drive has been in the ready state during which the test is not done if the drive is
made to run again. In this case, previously measured values are used. Ur S mode ensures that the drive
compensates for any change in motor parameters due to changes in temperature. The new value of stator
resistance is not automatically saved to the drive's EEPROM.

(4) Ur | = The stator resistance is measured when the drive is first made to run after each power-up. This test
can only be done with a stationary motor. Therefore this mode should only be used if the motor is guaranteed
to be stationary the first time the drive is made to run after each power-up. The new value of stator resistance
is not automatically saved to the drive's EEPROM.

(1) Ur = The stator resistance is not measured. The user can enter the motor and cabling resistance into the
Stator Resistance (05.017). However this will not include resistance effects within the drive inverter.
Therefore if this mode is to be used, it is best to use an autotune test initially to measure the stator
resistance.

(3) Ur_Auto = The stator resistance is measured once, the first time the drive is made to run. After the test
has been completed successfully the Open Loop Control Mode (00.007) is changed to Ur mode. The Stator
Resistance (05.017) parameter is written to, and along with the Open Loop Control Mode (00.007), are saved
in the drive's EEPROM. If the test fails, the voltage mode will stay set to Ur Auto and the test will be repeated
next time the drive is made to run.

Fixed boost
Neither the stator resistance nor the voltage offset are used in the control of the motor, instead a fixed
characteristic with low frequency voltage boost as defined by Pr 00.008, is used. Fixed boost mode should be
used when the drive is controlling multiple motors. There are two settings of fixed boost available:
(2) Fixed = This mode provides the motor with a linear voltage characteristic from 0 Hz to Rated Frequency
(00.047), and then a constant voltage above rated frequency.
(5) Square = This mode provides the motor with a square law voltage characteristic from 0 Hz to Rated
Frequency (00.0 47), and then a constant voltage above rated frequency. This mode is suitable for variable
torque applications like fans and pumps where the load is proportional to the square of the speed of the
motor shaft. This mode should not be used if a high starting torque is required.
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Pr 00.007 {05.014} Open Loop Control Mode
(cont)

For both these modes, at low frequencies (from 0 Hz to %2 x Pr 00.047) a voltage boost is applied defined by
Pr 00.008 as shown below:

Output voltage characteristic Output Output voltage characteristic
Output (Fd) voltage (Square)
voltage A
Pr 00.044 :
R |
Pr00.044 - -oooeerereereeeen Pr 00.008 + [(freq/Pr 00.047)" x (Pr 00.044 - Pr 00,g08)]
i

N

Pr00.044 /2o

Voltage boost Vuhapg:eut;aszj T
Pr00.008| |- H N . ~

Pr 00.047 Output
frequency

>
Pr00.047 /2 Pr00.047 Output
frequency

Pr 05.027 Enable Slip Compensation

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:

Demanded speed

Load

In order to prevent the speed droop shown above slip compensation should be enabled. To enable slip
compensation Pr 05.027 must be set to a 1 (this is the default setting), and the motor rated speed must be
entered in Pr 00.045 (Pr 05.008).

The motor rated speed parameter should be set to the synchronous speed of the motor minus the slip speed. This
is normally displayed on the motor nameplate, i.e. for a typical 18.5 kW, 50 Hz, 4 pole motor, the motor rated
speed would be approximately 1465 rpm. The synchronous speed for a 50 Hz, 4 pole motor is 1500 rpm, so
therefore the slip speed would be 35 rpm. If the synchronous speed is entered in Pr 00.045, slip compensation
will be disabled. If too small a value is entered in Pr 00.045, the motor will run faster than the demanded
frequency. The synchronous speeds for 50 Hz motors with different numbers of poles are as follows:

2 pole = 3000 rpm, 4 pole = 1500 rpm, 6pole =1000 rpm, 8 pole = 750 rpm
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8.1.2 RFC-A Sensorless mode
Induction motor without position feedback

Pr 00.046 {05.007} 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. The motor rated
current is used in the following:
+  Motor thermal overload protection (see section 8.2 Motor thermal protection on page 97, for more

information)
«  Vector control algorithm

Defines the voltage applied to the motor at rated

Pr 00.044 {05.009} Rated Voltage frequency

Defines the frequency at which rated voltage is

Pr 00.047 {05.006} Rated Frequency applied

The motor rated voltage Pr 00.044 and the motor rated frequency Pr 00.047 are used to define the relationship
between the voltage and frequency applied to the motor.

The motor rated voltage is used by the field controller to limit the voltage applied to the motor. Normally this is set
to the nameplate value. To allow current control to be maintained, it is necessary for the drive to leave some
'headroom' between the motor terminal voltage and the maximum available drive output voltage. For good
transient performance at high speed, the motor rated voltage should be set below 95 % of the minimum supply
voltage to the drive.

The motor rated voltage and motor rated frequency are also used during the rotating autotune test (see Autotune
Pr 00.040 later in this table) therefore, it is important that the correct value for motor rated voltage is used.

Pr 00.045 {05.008} Rated Speed Defines the full load rated speed of the motor

Pr 00.042 {05.011} Number Of Motor Poles Defines the number of motor poles
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The motor rated speed and motor rated frequency are used to determine the full load slip of the motor which is
used by the vector control algorithm.

Incorrect setting of this parameter has the following effects:

*  Reduced efficiency of motor operation

*  Reduction of maximum torque available from the motor

* Reduced transient performance

* Inaccurate control of absolute torque in torque control modes

The nameplate value is normally the value for a hot motor; however, some adjustment may be required when the
drive is commissioned if the nameplate value is inaccurate.

When Pr 00.042 is set to 'Automatic', the number of motor poles is automatically calculated from the motor Rated
Frequency (00.047), and the motor Rated Speed (00.045).

Number of poles = 120 x (Motor Rated Frequency (00.047 / Motor Rated Speed (00.045) rounded to the nearest
even number.
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Defines the angle between the motor voltage and

Pr 00.043 {05.010} Rated Power Factor
current

The power factor is the true power factor of the motor, i.e. the angle between the motor voltage and current. If the
Stator Inductance (05.025) is set to zero then the power factor is used in conjunction with the motor Rated Current
(00.046) and other motor parameters to calculate the rated active and magnetising currents of the motor, which
are used in the vector control algorithm. If the stator inductance has a non-zero value this parameter is not used
by the drive, but is continuously written with a calculated value of power factor. The stator inductance can be

measured by the drive by performing a rotating autotune (see Autotune (Pr 00.040), later in this table).
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Pr 00.040 {05.012} Autotune

There are two autotune tests available in RFC-A mode, a stationary test, and a rotating test. A stationary autotune
will give moderate performance whereas a rotating autotune will give improved performance as it measures the
actual values of the motor parameters required by the drive.

It is highly recommended that a rotating autotune is performed (Pr 00.040 set to 2).
Autotune test 1:

* A stationary autotune can be used when the motor is loaded and it is not possible to remove the load from
the motor shaft. The stationary autotune measures the Stator Resistance (05.017) and Transient Inductance
(05.024) of the motor. These are used to calculate the current loop gains, and at the end of the test the
values in Pr 04.013 and Pr 04.014 are updated. A stationary autotune does not measure the power factor of
the motor so the value on the motor nameplate must be entered into Pr 00.043. To perform a stationary
autotune, set Pr 00.040 to 1, and provide the drive with both an enable signal (on terminal 29) and a run
signal (on terminal 24).

Autotune test 2:

«  Arotating autotune should only be used if the motor is unloaded. A rotating autotune first performs a
stationary autotune, a rotating test is then performed in which the motor is accelerated with currently selected
ramps up to a frequency of Rated Frequency (05.006) x 2/3, and the frequency is maintained at the level for
up to 40 s. During the rotating autotune the Stator Inductance (05.025) is modified by the drive. The power
factor is also modified for user information only, but is not used after this point as the stator inductance is
used in the vector control algorithm instead. To perform a Rotating autotune, set Pr 00.040 to 2, and provide
the drive with both an enable signal (on terminal 29) and a run signal (on terminal 24).

Following the completion of an autotune test the drive will go into the inhibit state. The drive must be placed into a
controlled disable condition before the drive can be made to run at the required reference. The drive can be putin
to a controlled disable condition by removing the Safe Torque Off signal from terminal 29, setting the Drive Enable
(06.015) to OFF (0) or disabling the drive via the control word (Pr 06.042 & Pr 06.043)

Pr 00.038 {04.013} / Pr 00.039 {04.014} Current
Loop Gains

The current loop gains proportional (Kp) and integral (Ki) gains control the response of the current loop to a
change in current (torque) demand. The default values give satisfactory operation with most motors. However, for
optimal performance in dynamic applications it may be necessary to change the gains to improve the
performance. The Current Controller Kp Gain (04.013) is the most critical value in controlling the performance.
The values for the current loop gains can be calculated by performing a stationary or rotating autotune (see
Autotune Pr 00.040, earlier in this table) the drive measures the Stator Resistance (05.017) and Transient
Inductance (05.024) of the motor and calculates the current loop gains.

This will give a step response with minimum overshoot after a step change of current reference. The proportional
gain can be increased by a factor of 1.5 giving a similar increase in bandwidth; however, this gives a step
response with approximately 12.5 % overshoot. The equation for the integral gain gives a conservative value. In
some applications where it is necessary for the reference frame used by the drive to dynamically follow the flux
very closely (i.e. high speed Sensorless RFC-A induction motor applications) the integral gain may need to have
a significantly higher value.
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Speed Loop Gains (Pr 00.007 {03.010}, Pr 00.008 {03.011}, Pr 00.009 {03.012})

The speed loop gains control the response of the speed controller to a change in speed demand. The speed
controller includes proportional (Kp) and integral (Ki) feed forward terms, and a differential (Kd) feedback term.
Speed Controller Proportional Gain (Kp), Pr 00.007 {03.010}

If the proportional gain has a value and the integral gain is set to zero the controller will only have a proportional
term, and there must be a speed error to produce a torque reference. Therefore as the motor load increases there
will be a difference between the reference and actual speeds. This effect, called regulation, depends on the level
of the proportional gain, the higher the gain the smaller the speed error for a given load. If the proportional gain is
too high either the acoustic noise produced by speed feedback quantization becomes unacceptable, or the
stability limit is reached.

Speed Controller Integral Gain (Ki), Pr 00.008 {03.011}

The integral gain is provided to prevent speed regulation. The error is accumulated over a period of time and used
to produce the necessary torque demand without any speed error. Increasing the integral gain reduces the time
taken for the speed to reach the correct level and increases the stiffness of the system, i.e. it reduces the
positional displacement produced by applying a load torque to the motor. Unfortunately increasing the integral
gain also reduces the system damping giving overshoot after a transient. For a given integral gain the damping
can be improved by increasing the proportional gain. A compromise must be reached where the system
response, stiffness and damping are all adequate for the application. For RFC-A Sensorless mode, it is unlikely
that the integral gain can be increased much above 0.50.

Differential Gain (Kd), Pr 00.009 {03.012}

The differential gain is provided in the feedback of the speed controller to give additional damping. The differential
term is implemented in a way that does not introduce excessive noise normally associated with this type of
function. Increasing the differential term reduces the overshoot produced by under-damping, however, for most
applications the proportional and integral gains alone are sufficient.

Speed demand

Insufficient proportional
gain [00.007]

Excessive proportional
gain [00.007]

Excessive integral gain
[00.008]

Ideal response

Ra
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8.1.3 RFC-S Sensorless mode

Permanent magnet motor without Position feedback

Pr 00.046 {05.007} Rated Current Defines the maximum motor continuous current

The motor rated current parameter must be set to the maximum continuous current of the motor. The motor rated
current is used in the following:

«  Motor thermal overload protection (see section 8.2 Motor thermal protection on page 97, for more
information)

Pr 00.042 {05.011} Number Of Motor Poles Defines the number of motor poles

The number of motor poles parameter defines the number of electrical revolutions in one whole mechanical
revolution of the motor. This parameter must be set correctly for the control algorithms to operate correctly. When
Pr 00.042 is set to "Automatic" the number of poles is 6.

Pr 00.040 {05.012} Autotune

There are three autotune tests available in RFC-S sensorless mode, a stationary autotune and a locked rotor test.

*  Auto tune test 1: Stationary Autotune

The stationary autotune can be used to measure all the necessary parameters for basic control. The tests
measures Stator Resistance (05.017), Ld (05.024) and No Load Lq (05.072). The Stator Resistance (05.017) and
Ld (05.024) are then used to set up Current controller Kp Gain (04.013) and Current Controller Ki Gain (04.014).
To perform a Stationary autotune, set Pr 00.040 to 1, and provide the drive with both an enable signal (on terminal
29) and a run signal (on terminal 24).

*  Autotune test 2: Rotating Autotune

In sensorless mode, if Rotating autotune is selected (Pr 00.040 = 2), then a stationary autotune is performed.
Following the completion of an autotune test the drive will go into the inhibit state. The drive must be placed into a
controlled disable condition before the drive can be made to run at the required reference. The drive can be putin
to a controlled disable condition by removing the Safe Torque Off signal from terminal 29, setting the drive Enable
Parameter (06.015) to OFF (0) or disabling the drive via the control word (Pr 06.042 & Pr 06.043).

*  Autotune test 6: Locked rotor test for load dependant parameters

This test is not implemented at the time of writing.

Pr 03.079 Sensorless Mode Filter

When RFC-S sensorless mode is active the measured speed can include some ripple, which increases as the
drive passes into field weakening. A filter is applied to the estimated speed and Sensorless Mode Filter (03.079)
defines the time constant. The default time constant is 4 ms, but this can be extended to improve the filtering. This
is particularly useful when using standard ramp or spinning start with a low friction high inertia load, and can
prevent over voltage trips when the drive has no braking resistor.
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Pr 05.064 RFC Low Speed Mode /
Pr 05.071 Low Speed Sensorless Mode Current

(0) Injection mode
For low speed sensorless operation with signal injection (RFC Low Speed Mode (05.064) = 0) it is necessary to
have a ratio of Lg/Ld = 1.1. Even if a motor has a larger ratio on no load, this ratio normally reduces as the q axis
current is increased from zero. Low Speed Sensorless Mode Current (05.071) should be set at a level that is
lower than the point where the inductance ratio falls to 1.1. The value of this parameter is used to define the drive
current limits when signal injection is active and prevent loss of control of the motor.

(1) Non-salient mode

For low speed sensorless operation for non-salient motors (RFC Low Speed Mode (05.064) = 1) this defines a
current applied in the d axis to aid starting. For most motors and application requiring up to 60 % torque on
starting the default value is suitable. However the level of current may need to be increased to make the motor
start.

(2) Current

This method, which applies a rotating current vector at the frequency defined by the speed reference, can be
used with any motor with no saliency or moderate saliency. It should only be used with motors where more of the
torque is produced in conjunction with the magnet flux rather than from saliency torque. This mode does not
provide the same level of control at low speed as injection mode, but is easier to set up and more flexible than
"Non-salient" mode. The following should be considered:

1. Acurrent specified by Low Speed Sensorless Mode Current (05.071) is applied when low speed mode is
active. This current should be sufficient to start the motor with the highest expected load. If the motor has
some saliency with no-load applied, and a suitable saturation characteristic, the drive can detect the rotor
position and apply the current at the correct angle to avoid starting transient. If the motor is non-salient as
defined by the conditions for Inductance trip then the drive will not attempt to detect the rotor position and the
current will be applied at an arbitrary angle. This could cause a starting transient if the level of current applied
is high, and so Low Speed Sensorless Mode Current (05.071) should not be set to a higher level than
necessary. To minimise the movement as a result of applying the current, it is increased over the period
defined by Sensorless Mode Current Ramp (05.063) in the form of a squared characteristic (i.e. it is
increased with a low rate of change at the beginning and the rate of change is gradually increased).

2. As the level of current when low speed mode is active is not dependent on the applied load, but is as defined
by Low Speed Sensorless Mode Current (05.071), and so the motor may become too hot if low speed mode
is active for a prolonged period of time.

3. Generally Low Speed Sensorless Mode Current (05.071) should be set to a level higher than the expected
maximum load, and can be set to a much higher level than the load if the saliency and saturation
characteristic allow the position of the rotor to be detected on starting. However, Low Speed Sensorless
Mode Current (05.071) should be matched more closely to the expected load under the following conditions:
the load inertia is high compared to the motor interia, or there is very little damping/loss in the load system, or
where the q axis inductance of the motor changes significantly with load.

(3) Current no test

The "Current" method is used, but no attempt is made to determine the position of the rotor before applying the

current. This can be selected for example, if the motor does not have a suitable saturation characteristic to allow

the rotor position to be determined during starting, or if faster starting is required. The initial current vector angle
will be at an arbitary position with respect to the actual rotor position. As the vector sweeps round it must make
the rotor start to rotate. If the ramp rate is too high the rotor may not keep up with the current vector and the motor
may not start. If this is the case then the ramp rate should be reduced and/or the current used to start the motor
should be increased.

(4) Current step

The current starting modes normally provide a smooth transition between the low speed current mode and normal

running at higher speeds. If the drive accelerates very rapidly and only spends short periods of time in each mode

the transition smoothing can malfunction. "Current step" mode is similar to "Current no test" mode except that the
transition smoothing is disabled. It is not advisable to use this mode unless it is necessary as torque current and
torque transients will occur when changing between low speed and normal running operation.

(5) Current only

The "Current" method is used, but no attempt is made to determine the position of the rotor before applying the

current. The system remains in this starting mode at all speeds and does not change to the normal operating

algorithms. This provides a very basic open-loop control method, that is not recommended for most applications.

Flux weakening is not possible, and so this method will not operate correctly when the motor voltage approaches

the maximum voltage avaialble from the drive.
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Pr 00.017 {04.012} Current Reference Filter 1

Time Constant

Current Reference Filter 1 Time Constant (00.017 / 04.012) defines the time constant of a first order filter that can
be applied to the Final Current Reference (04.004). The filter is provided to reduce acoustic noise and vibration

produced as a result of position feedback quantisation. The filter introduces a lag in the speed controller loop, and
so the speed controller gains may need to be reduced to maintain stability as the filter time constant is increased.

Pr 00.038 {04.013} / Pr 00.039 {04.014} Current
Loop Gains

The current loop gains proportional (Kp) and integral (Ki) gains control the response of the current loop to a change
in current (torque) demand. The default values give satisfactory operation with most motors. The proportional gain
(Pr 04.013) is the most critical value in controlling the performance. The values for the current loop gains can be
calculated by performing a stationary or rotating autotune (see Autotune Pr 00.040, earlier in this table) the drive
measures the Stator Resistance (05.017) and Transient Inductance (05.024) of the motor and calculates the
current loop gains.

Speed Loop Gains (Pr 00.007 {03.010}, Pr 00.008 {03.011}, Pr 00.009 {03.012})

The speed loop gains control the response of the speed controller to a change in speed demand. The speed
controller includes proportional (Kp) and integral (Ki) feed forward terms, and a differential (Kd) feedback term.
NOTE: In sensorless mode, the speed controller bandwidth may need to be limited to 10 Hz or less for
stable operation.

Speed Controller Proportional Gain (Kp), Pr 00.007 {03.010}

If the proportional gain has a value and the integral gain is set to zero the controller will only have a proportional
term, and there must be a speed error to produce a torque reference. Therefore as the motor load increases there
will be a difference between the reference and actual speeds. This effect, called regulation, depends on the level
of the proportional gain, the higher the gain the smaller the speed error for a given load. If the proportional gain is
too high either the acoustic noise produced by speed feedback quantization becomes unacceptable, or the
stability limit is reached.

Speed Controller Integral Gain (Ki), Pr 00.008 {03.011}

The integral gain is provided to prevent speed regulation. The error is accumulated over a period of time and used
to produce the necessary torque demand without any speed error. Increasing the integral gain reduces the time
taken for the speed to reach the correct level and increases the stiffness of the system, i.e. it reduces the
positional displacement produced by applying a load torque to the motor. Unfortunately increasing the integral
gain also reduces the system damping giving overshoot after a transient. For a given integral gain the damping
can be improved by increasing the proportional gain. A compromise must be reached where the system
response, stiffness and damping are all adequate for the application. For RFC-A Sensorless mode, it is unlikely
that the integral gain can be increased much above 0.50.

Differential Gain (Kd), Pr 00.009 {03.012}

The differential gain is provided in the feedback of the speed controller to give additional damping. The differential
term is implemented in a way that does not introduce excessive noise normally associated with this type of
function. Increasing the differential term reduces the overshoot produced by under-damping, however, for most
applications the proportional and integral gains alone are sufficient.

Speed demand

Insufficient proportional
gain [00.007]

Excessive proportional
gain [00.007]

Excessive integral gain
[00.008]

Ideal response

RRaldl
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8.2 Motor thermal protection ~
A dual time constant thermal model is provided to estimate the motor temperature as a percentage of 3" @
its maximum allowed temperature. gg
The motor thermal protection is modelled using losses in the motor. The losses in the motor are S
calculated as a percentage value, so that under these conditions the Motor Protection Accumulator
(04.019) would eventually reach 100 %. =g
S
Percentage losses = 100 % x [Load related losses + Iron losses] S, g
Where: 57
Load related losses = (1 - Kgg) X (I / (K4 X Irated))?
5=
[]
Iron losses = Kgg X (W / Wrateq) ' 3 §
Where: S§
| = Current Magnitude (04.001)
IRated = Rated Current (05.007) : g
Kte = Rated Iron Losses As Percentage Of Losses (04.039) / 100 % 23
The Motor Protection Accumulator (04.019) is given by: )
Pr 04.019 = Percentage Losses x [(1 - Ky) (1 - &Y™y + K, (1 - e-¥2)] 8
Where: i
T = Motor Protection Accumulator (04.019) §
Ky = Motor Thermal Time Constant 2 Scaling (04.038) / 100 % @
™ = Motor Thermal Time Constant 1 (04.015) §§
o3
2 = Motor Thermal Time Constant 2 (04.037) T3
K4 = Varies, see below
Py
Figure 8-1 Motor thermal protection (Normal Duty) 33
ga
1.00 1.01 i
........... o
T k=S
0.70 = — Pr04.025=0 g
------- Pr04.025 = 1 §
z
o=
g8
3 S
0.00 §o
t 1 ) 3

15% of 50% of Base speed/
base speed/ base speed/ frequency
frequency frequency

uonew.oUl
Joyun4

Both settings of Pr 04.025 are intended for motors where the cooling effect of the motor fan reduces
with reduced motor speed, but with different speeds below which the cooling effect is reduced. If

Pr 04.025 is 0 the characteristic is intended for motors where the cooling effect reduces with motor
speed below 15 % of base speed/frequency. If Pr 04.025 is 1 the characteristic is intended for motors
where the cooling effect reduces with motor speed below 50 % of base speed/frequency. The

uopewLoyul
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maximum value for K1 is 1.01, so that above the knee of the characteristics the motor can operate
continuously up to 101 % current.

When the estimated temperature in Pr 04.019 reaches 100 % the drive takes some action depending
on the setting of Pr 04.016. If Pr 04.016 is O, the drive trips when Pr 04.019 reaches 100 %. If

Pr 04.016 is 1, the current limit is reduced to (K - 0.05) x 100 % when Pr 04.019 reaches 100 %.
The current limit is set back to the user defined level when Pr 04.019 falls below 95 %. The thermal
model temperature accumulator is reset to zero at power-up and accumulates the temperature of the
motor while them drive remains powered-up. If the rated current defined by Pr 05.007 is altered, the
accumulator is reset to zero.

The default setting of the thermal time constant (Pr 04.015) is 89 s which is equivalent to an overload
of 110 % for 165 s from cold.

Fire Mode - Important Warning.

& When Fire Mode is active the motor overload and thermal protection are disabled, as well
as a number of drive protection functions. Fire Mode is provided for use only in
emergency situations where the safety risk from disabling protection is less than the risk
from the drive tripping - typically in smoke extraction operation to permit evacuation of a
building. The use of Fire Mode itself causes a risk of fire from overloading of the motor or

drive, so it must only be used after careful consideration of the balance of risks.

Care must be taken to prevent inadvertent activation or de-activation of Fire Mode. Fire
Mode is indicated by a flashing display text warning "Fire mode active".

Care must be taken to ensure that parameters Pr 01.053 or Pr 01.054 are not
inadvertently re-allocated to different inputs or variables. It should be noted that, by
default, Pr 01.054 is controlled from digital input 4 and changing Pr 08.024 can re-allocate
this digital input to another parameter. These parameters are at access level 2 in order to
minimize the risk of inadvertent or unauthorized changes. It is recommended that User
Security be applied to further reduce the risk (see section 5.11 Parameter access level
and security on page 55). These parameters may also be changed via serial
communications so adequate precautions should be taken if this functionality is utilized.

8.3  Switching frequency

The default switching frequency is 3 kHz, however this can be increased up to a maximum of 16 kHz
by Pr 05.018 (dependent on drive size). The available switching frequencies are shown below.

Table 8-1 Available switching frequencies

Drive size Model 2 kHz 3 kHz 4 kHz 6 kHz 8 kHz 12 kHz 16 kHz
3
4
5
6
7 All v v v v v v v
8
9A
9E
10E
11E 400 V v v v v v
11E 575 and 690 V v v v
98 Powerdrive F300 Getting Started Guide
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If the switching frequency is increased from 3 kHz the following apply:

1. Increased heat loss in the drive, which means that derating to the output current must be applied.
See the derating tables for switching frequency and ambient temperature in the Drive User
Guide.

2. Reduced heating of the motor - due to improved output waveform quality.

3. Reduced acoustic noise generated by the motor.

4. Increased sample rate on the speed and current controllers.

A trade off must be made between motor heating, drive heating and the demands of the application

with respect to the sample time required.

Table 8-2 Sample rates for various control tasks at each switching frequency

3,6,12 kHz 2,4,8,16 kHz Open loop RFC-A /RFC-S
2 kHz = 250 ps
3 kHz = 167us _
Level 1 6 kHz = 83 s 4 kHz =125 us Peak limit Current
12 kHz = 83 s 8 kHz =62.5 pus controllers
16 kHz = 62.5 ps
2 kHz -500 ps
4 kHz - 250 ps Current limit Speed controller
Level 2 250 us 8 kHz - 125 us and ramps and ramps
16 kHz - 125 pus
Level 3 1ms Voltage controller
Level 4 4 ms Time critical user interface
Background Non-time critical user interface

8.4 High speed operation
8.4.1 Field weakening (constant power) operation
(Open loop and RFC-A mode only)

The drive 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.

Figure 8-2 Torque and rated voltage against speed

A

Torque

Speed

Rated
voltage

>

Rated speed Speed

Care must be taken to ensure the torque available above base speed is sufficient for the application
to run satisfactorily.
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8.4.2 Permanent magnet motor high speed operation

High speed servo mode is enabled by setting Pr 05.022 =1. Care must be taken when using this
mode with permanent magnet motor to avoid damaging the drive. The voltage produced by the
permanent magnet motor magnets is proportional to speed. For high speed operation the drive must
apply currents to the motor to counter-act the flux produced by the magnets. It is possible to operate
the motor at very high speeds that would give a very high motor terminal voltage, but this voltage is
prevented by the action of the drive.

If however, the drive is disabled (or tripped) when the motor voltages would be higher than the rating
of the drive without the currents to counter-act the flux from the magnets, it is possible to damage the
drive. If high speed mode is enabled the motor speed must be limited to the levels given in the table
below unless an additional hardware protection system is used to limit the voltages applied to the
drive output terminals to a safe level.

Drive voltage Maximum motor speed | Maximum safe line to line voltage at the motor terminals
rating (rpm) (V rms)
200 400 x 1000 / (Ke x \2) 400/ \2
400 800 x 1000 / (Ke x V2) 800 /2
575 955 x 1000 / (Ke x V2) 955 /2
690 1145 x 1000 / (Ke x V2) 1145/ V2

Ke is the ratio between r.m.s. line to line voltage produced by the motor and the speed in /1000 rpm.
Care must also be taken not to de-magnetize the motor. The motor manufacturer should always be
consulted before using this mode.

By default, high speed operation is disabled (Pr 05.022 = 0).

It is also possible to enable high speed operation, and allow the drive to automatically limit the motor
speed to the levels specified in the tables and generate an Overspeed. 1 trip if the levels are
exceeded (Pr 05.022 = -1)

8.4.3 Maximum speed / frequency

In all operating modes (Open loop, RFC-A and RFC-S) the maximum output frequency is limited to

550 Hz. However, in RFC-S mode the speed is also limited by the voltage constant (Ke) 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/k rpm (volts per 1,000 rpm).

8.4.4 Quasi-Square wave (open-loop only)

The maximum output voltage level of the drive is normally limited to an equivalent of the drive input
voltage minus voltage drops within the drive (the drive will also retain a few percent of the voltage in
order to maintain current control). If the motor rated voltage is set at the same level as the supply
voltage, some pulse deletion will occur as the drive output voltage approaches the rated voltage
level. If Pr 05.020 (Quasi-square wave enable) is set to 1 the modulator will allow over modulation,
so that as the output frequency increases beyond the rated frequency the voltage continues to
increase above the rated voltage. The modulation depth will increase beyond unity; first producing
trapezoidal and then quasi-square waveforms.

This can be used for example:

» To obtain high output frequencies with a low switching frequency which would not be possible
with space vector modulation limited to unity modulation depth,
or

» In order to maintain a higher output voltage with a low supply voltage.

The disadvantage is that the machine current will be distorted as the modulation depth increases
above unity, and will contain a significant amount of low order odd harmonics of the fundamental
output frequency. The additional low order harmonics cause increased losses and heating in the
motor.

100 Powerdrive F300 Getting Started Guide
Issue Number: 7



9 NV Media Card Operation

9.1 Introduction

The Non-Volatile Media Card feature enables simple configuration of parameters, parameter back-up
and drive cloning using a SMARTCARD or SD card. The drive offers backward compatibility for a
Unidrive SP SMARTCARD.

The NV Media Card can be used for:

« Parameter copying between drives

» Saving drive parameter sets

» Saving a program

The NV Media Card is located at the top of the module under the drive display (if installed) on the left-
hand side.

Ensure NV Media Card is inserted with the contacts facing the left-hand side of the drive.

The drive only communicates with the NV Media Card when commanded to read or write, meaning
the card may be "hot swapped".

Figure 9-1 Installation of the NV Media Card
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NV Media Card Part number
SD Card Adaptor (memory card not included) 3130-1212
8 kB SMARTCARD 2214-4246
64 kB SMARTCARD 2214-1006
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9.2 NV Media Card support

The NV Media Card can be used to store drive parameters and / or PLC programs set from the
Powerdrive in data blocks 001 to 499.

The Powerdrive is compatible with Unidrive SP SMARTCARD and is able to read and translate the

Unidrive SP parameter set into a compatible parameter set for Powerdrive. This is only possible if the

Unidrive SP parameter set was transferred to the SMARTCARD using the difference from defaults

transfer method (i.e. 4yyy transfer). The Powerdrive is not able to read any other type of Unidrive SP

data block on the card. Although it is possible to transfer difference from default data blocks from a

Unidrive SP into the Powerdrive, the following should be noted:

1. If a parameter from the source drive does not exist in the target drive then no data is transferred
for that parameter.

2. If the data for the parameter in the target drive is out of range then the data is limited to the range
of the target parameter.

3. If the target drive has a different rating to the source drive then the normal rules for this type of
transfer apply.

Figure 9-2 Basic NV Media Card operation

Programs all drive
parameters to the
NV Media Card

Overwrites any
data already in
data block 1

Pr 00.030 = Program + @&

Drive reads all
parameters from
the NV Media Card

Pr 00.030

[ld |
o " dcal | [__l Drive boots from the
rive automatically ™, i

writes to the I 7 ’p:‘c\)/w'!f S;Jaacn?jrd "
Media Card | automatically writes
when a parameter Auto to the Media Card
save is performed Save when a parameter

| | save is performed

Pr 00.030 = Auto + Pr 00.030 = Boot + @D

The whole card may be protected from writing or erasing by setting the read-only flag, refer to the
Drive User Guide for further information.

The card should not be removed during data transfer, as the drive will produce a trip. If this occurs
then either the transfer should be reattempted or in the case of a card to drive transfer, default
parameters should be loaded.
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9.3 Transferring data ~
Data transfer, erasing and protecting the information is performed by entering a code in Pr mm.000 5g,
and then resetting the drive as shown in Table 9-1. gg
Table 9-1 SMARTCARD and SD card codes S
Code Operation SMARTCARD SD card 5
o3
Transfer the drive parameters to parameter file 001 and § g
2001 sets the block as bootable. This will include the parameters 4 v %” 8
from attached option modules. >
4 Transfer the drive parameters to parameter file yyy. This v v
vy will include the parameters from attached option modules. 35
S S
Syyy Transfer the onboard user program to onboard user v v %
program file yyy. S8
Load the drive parameters from parameter file yyy or the
Byyy - v v
onboard user program from onboard user program file yyy. -
m
7yyy | Erase file yyy. 4 v 2
Compare the data in the drive with file yyy. If the files are i
the same then Pr mm.000 (mm.000) is simply reset to 0 -
8yyy when the compare is complete. If the files are different a v v o
‘Card Compare’ trip is initiated. All other NV media card 2
trips also apply. é
9555 Clear the warning suppression flag v v g
9666 Set the warning suppression flag v v =
ve)
9777 Clear the read-only flag v v .
=0
9888 | Set the read-only flag v v 538
9999 Erase and format the NV media card v ° :‘Eé
2
g
3 3
g
g
3
8
§‘.
2
o
- O
Sg
=4
5
gd
]
e
37
Q9 =
ga
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10

Further information

10.1

Diagnostics

For further information on diagnostics including trips and alarms, refer to the Drive User Guide.
If the drive trips, it is possible to interrogate the trip log from within Powerdrive Connect.

Select 'Drive Trip Log' from the 'Dashboard'.

Dashboard (COM18.1) %

Dashboard (COM18.1)

~ ®8 My Project 28 ﬁ
- !'“M;i;:(mw“ '8 Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.
» shboard

Setup

Dingrostcs B foe

Parameters 080 = .
Block Diagrams . Vege ° 0 3
Custom Lists Dnbee Online| Upload  Download  Connection  Set mode

and region  parameters  model in drive Firmware

Unicwe 1600 5 nect
Parameter Files ——— fomdive  todive  seliings

(Empty) 5 5
Macro s o Setup & Diagnostics

w % @ 8

Setup | Diagnostics | Parameter

(Empty)
Siot3 @ Destination Conflicts

Listings = Diagrams =

[“ﬂ @ Onboard Scope

Parameter Help

i)

Reference Guide

¥ Drive Trip Log

Drive Trip Log

wnload
to crive

Compare (@) ParsmeterReferd  Display the crive trip log and trip
tofile.  GefUNS.  parem{  diagnostic information.

@ 9 & @

Set  Rename Reset Save perameters  Change

104

Powerdrive F300 Getting Started Guide
Issue Number: 7



11 UL listing information

1.1 UL file reference
All products covered by this Guide are UL Listed to both Canadian and US requirements. The UL file
reference is: NMMS/7.E171230.

Products that incorporate the Safe Torque Off function have been investigated by UL. The UL file
reference is: FSPC.E171230.

11.2  Option modules, kits and accessories
All Option Modules, Control Pods and Installation Kits supplied by Nidec Industrial Automation for
use with these drives are UL Listed.

11.3  Enclosure ratings

Drives are UL Open Type as supplied.

Drives fitted with a conduit box are UL Type 1.

Drives that are capable of through-hole mounting are UL Type 12 when installed with the high-IP
insert (where provided), and the Type 12 sealing kit to prevent ingress of dust and water.

Remote Keypads are UL Type 12.
11.4  Mounting

Drives can be mounted directly onto a vertical surface. This is known as 'surface' or 'standard'
mounting. Refer to section 3.5 Surface mounting on page 23 for further information.

Drives can be installed side by side with recommended spacing between them. This is known as
'bookcase’ mounting. Refer to the Drive User Guide for further information.

Drives fitted with a conduit box can be mounted directly onto a wall or other vertical surface without
additional protection. Suitable conduit boxes are available from Nidec Industrial Automation.

Some drives may be through-hole mounted. Mounting brackets and sealing kits are available from
Nidec Industrial Automation. Refer to the Drive User Guide for further information.

Remote Keypads can be mounted on the outside of a UL Type 12 enclosure. A sealing and mounting
kit is provided with the keypad.

1.5 Environment

Drives must be installed in a Pollution Degree 2 environment or better (dry, non-conductive pollution
only). All drives are capable of delivering full rated output current at surrounding air temperatures up
to 40 °C.

Drives may be operated in surrounding air temperatures up to 50 °C or 55 °C at de-rated current,
depending on the model number. Refer to the Drive User Guide for further information.

11.6 Electrical Installation
TERMINAL TORQUE

Terminals must be tightened to the rated torque as specified in the Installation Instructions. Refer to
section 3.6 Terminal size and torque settings on page 27 for further information.

WIRING TERMINALS
Drives must be installed using cables rated for 75 °C operation, copper wire only.
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UL Listed closed-loop connectors sized according to the field wiring shall be used for all field wiring
connections. Refer to section 3.6 Terminal size and torque settings on page 27 for further
information.

BRANCH CIRCUIT PROTECTION

The fuses and circuit breakers required for branch circuit protection are contained in the Installation
Instructions. Refer to section 2.4 Ratings on page 11

OPENING OF BRANCH CIRCUIT

Opening of the branch-circuit protective device may be an indication that a fault has been
interrupted. To reduce the risk of fire or electric shock, the equipment should be examined and
replaced if damaged. If burnout of the current element of an overload relay occurs, the complete
overload relay must be replaced.

Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit
protection must be provided in accordance with the National Electrical Code and any additional local
"codes".

11.7  Motor overload protection and thermal memory retention

All drives incorporate internal overload protection for the motor load that does not require the use of
an external or remote overload protection device.

The protection level is adjustable and the method of adjustment is provided in section 8.2 Motor
thermal protection on page 97. Maximum current overload is dependent on the values entered into
the current limit parameters (motoring current limit, regenerative current limit and symmetrical current
limit entered as percentage) and the motor rated current parameter (entered in amperes).

The duration of the overload is dependent on motor thermal time constant. The time constant is
programmable. The default overload protection is set such that the product is capable of 150 % of the
current value entered into the motor rated current parameter for 60 seconds.

The drives are provided with user terminals that can be connected to a motor thermistor to protect
the motor from high temperature, in the event of a motor cooling fan failure.

The method of adjustment of the overload protection is provided in the Installation Instructions
shipped with the product.

All models are provided with thermal memory retention.

11.8  Electrical supply

The drives are suitable for use on a circuit capable of delivering not more than 100,000 RMS
Symmetrical Amperes, at rated voltage when protected by fuses as specified in the Installation
Instructions.

Some smaller drives are suitable for use on a circuit capable of delivering not more than 10,000 RMS
Symmetrical Amperes, at rated voltage when protected by circuit breakers as specified in the
Installation Instructions.

11.9 External Class 2 supply
The external power supply used to power the 24 V control circuit shall be marked: "UL Class 2". The
power supply voltage shall not exceed 24 Vdc.

11.10 Requirement for Transient Surge Suppression

This requirement applies to drives with rated input voltage = 575 V, Frame Size 7 only.
TRANSIENT SURGE SUPPRESSION SHALL BE INSTALLED ON THE LINE SIDE OF THIS
EQUIPMENT AND SHALL BE RATED 575 Vac (PHASE TO GROUND), 575 Vac (PHASE TO
PHASE), SUITABLE FOR OVERVOLTAGE CATEGORY lIl, AND SHALL PROVIDE PROTECTION
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FOR A RATED IMPULSE VOLTAGE TO WITHSTAND VOLTAGE PEAK OF 6 kV AND A CLAMPING
VOLTAGE OF MAXIMUM 2400 V.

11.11  Group Installation and Modular Drive Systems

Drives with DC+ and DC- supply connections, with 230 V or 480 V supply voltage rating, are UL
approved for use in modular drive systems as inverters when supplied by the converter sections:
Mentor MP25A, 45A, 75A, 105A, 155A or 210A range manufactured by Nidec Industrial Automation.

Alternatively, the inverters may be supplied by converters from the Powerdrive-F300 range
manufactured by Nidec Industrial Automation.
In these applications the inverters are required to be additionally protected by supplemental fuses.

Drives have not been evaluated for other Group Installation applications, for example where a single
inverter is wired directly to two or more motors. In these applications, additional thermal overload
protection is needed. Contact Nidec Industrial Automation for further details.
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Figure 11-1 Default terminal functions
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