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General Information

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

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

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

Drive software version

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

The software version of the drive can be checked by looking at Pr 11.29 (di14/0.49) and Pr 11.34. The software version
takes the form of zz.yy.xx, where Pr 11.29 (di14/0.49) displays zz.yy and Pr 11.34 displays xx, i.e. for software version
01.01.00, Pr 11.29 (di14/0.49) would display 1.01 and Pr 11.34 would display 0.

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

Environmental statement

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

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

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

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

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

For current information on how this requirement applies in relation to specific Control Techniques products, please
approach your usual contact in the first instance. Control Techniques position statement can be viewed at:

http://www.controltechniques.com/CTcom/system_pages/environment/reach_regulation.aspx

Copyright © February 2009 Control Techniques Ltd
Issue Number: 1
Software: 01.00.00 onwards
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1  Safety Information

1.1 Warnings, Cautions and Notes

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

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

CAUTION

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

1.2  Electrical safety - general warning

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

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

1.3 System design and safety of
personnel

The drive is intended as a component for professional incorporation into
complete equipment or system. If installed incorrectly, the drive 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.

System design, installation, commissioning and maintenance must be
carried out by personnel who have the necessary training and
experience. They must read this safety information and this guide
carefully.

The STOP and START controls or electrical inputs of the drive must
not be relied upon to ensure safety of personnel. They do not
isolate dangerous voltages from the output of the drive or from any
external option unit. The supply must be disconnected by an
approved electrical isolation device before gaining access to the
electrical connections.

The drive is not intended to be used for safety-related functions.
Careful consideration must be given to the function of the drive which
might result in a hazard, either through its 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.

14 Environmental limits

Instructions within the supplied data and information within the Mentor
MP User Guide regarding transport, storage, installation and the use of
the drive must be complied with, including the specified environmental
limits. Drives must not be subjected to excessive physical force.

1.5 Access

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

1.6  Fire protection

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

1.7 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 and other protection, and protective ground (earth) connections.
The Mentor MP User Guide contains instructions for achieving
compliance with specific EMC standards.
Within the European Union, all machinery in which this product is used
must comply with the following directives:

98/37/EC: Safety of machinery

2004/108/EC: Electromagnetic compatibility

1.8 Motor

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

Low speeds may cause the motor to overheat because the cooling fan
becomes less effective. The motor should be installed with a protection
thermistor. If necessary, an electric force 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 should not be relied upon.

It is essential that the correct value is entered into Pr 5.07 (SE07, 0.28),
Motor rated current. This affects the thermal protection of the motor.

1.9 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.

1.10 Electrical installation
1.10.1 Electric shock risk

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

» AC 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.

1.10.2 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.
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513 Serial communications

5.13.1 Introduction

The Mentor MP has a standard 2-wire EIA485 interface (serial
communications interface) which enables all drive set-up, operation and
monitoring to be carried out with a PC or controller if required. Therefore,
it is possible to control the drive entirely by serial communications
without the need for a keypad or other control cabling. The drive
supports two protocols selected by parameter configuration:

* Modbus RTU

+ CTANSI

Modbus RTU has been set as the default protocol, as it is used with the
PC-tools commissioning/start-up software as provided on the CD ROM.

The serial communications port of the drive is a RJ45 socket, which is
isolated from the power stage and the other control terminals (see
section 4.10 Serial communications connections on page 35 for
connection and isolation details).

The communications port applies a 2 unit load to the communications
network.

USBJ/EIA232 to EIA485 Communications

An external USB/EIA232 hardware interface such as a PC cannot be
used directly with the 2-wire EIA485 interface of the drive. Therefore a
suitable converter is required.

Suitable USB to EIA485 and EIA232 to EIA485 isolated converters are
available from Control Techniques as follows:

+ CT USB Comms cable (CT Part No. 4500-0096)

* CT EIA232 Comms cable (CT Part No. 4500-0087)

When using one of the above converters or any other suitable converter
with the Mentor MP, it is recommended that no terminating resistors be
connected on the network. It may be necessary to 'link out' the
terminating resistor within the converter depending on which type is
used. The information on how to link out the terminating resistor will
normally be contained in the user information supplied with the
converter.

5.13.2 Serial communications set-up parameters

Modbus RTU protocol, but with an MP-Keypad only
This setting is used for disabling communications access when the MP-
Keypad is used as a hardware key.

Sio1 Baud rate

{0.66/11.25)

RW | Txt | | | | | us |

300 (0), 600 (1), 1200 (2),

g | 2400 (3). 4800 (4), 9600 (5),
19200 (6), 38400 (7),

57600 (8)*, 115200 (9)*

Used in all comms modes to define the baud rate.

Parameter value String/baud rate

0 300

1 600

2 1200
3 2400
4 4800
5 9600
6 19200
7 38400
8* 57600
9* 115200

* only applicable to Modbus RTU mode

This parameter can be changed via the drive keypad, via a Solutions
Module or via the comms interface itself. If it is changed via the comms
interface, the response to the command uses the original baud rate. The
master should wait at least 20ms before sending a new message using
the new baud rate.

When using the CT EIA232 Comms cable the available baud rate is
limited to 19.2k baud.

Si02 .
The following parameters need to be set according to the system {0.67/11.23} Serial address
requirements. RW TXt | | | | | IS |
Serial mode ¢ 0 to 247 = 1
RW | Txt | | | | | us | ) ) . L
Used to define the unique address for the drive for the serial interface.
¢ AnSI (0), rtU (1), Lcd (2) = rtU (1) The drive is always a slave.

This parameter defines the communications protocol used by the 485
comms port on the drive. This parameter can be changed via the drive
keypad, via a Solutions Module or via the comms interface itself. If it is
changed via the comms interface, the response to the command uses
the original protocol. The master should wait at least 20ms before
sending a new message using the new protocol. (Note: ANSI uses 7
data bits, 1 stop bit and even parity; Modbus RTU uses 8 data bits, 2
stops bits and no parity.)

Comms value String Communications mode
0 AnSl| ANSI
1 rtU Modbus RTU protocol
Modbus RTU protocol, but with a MP-
2 Lcd
Keypad only

ANSIx3.28 protocol
Full details of the CT ANSI communications protocol are in the
Advanced User Guide.

Modbus RTU protocol
Full details of the CT implementation of Modbus RTU are given in the
Advanced User Guide.

ANSI

When the ANSI protocol is used the first digit is the group and the
second digit is the address within a group. The maximum permitted
group number is 9 and the maximum permitted address within a group is
9. Therefore, Pr 11.23 (Si02, 0.67) is limited to 99 in this mode. The
value 00 is used to globally address all slaves on the system, and x0 is
used to address all slaves of group x, therefore these addresses should
not be set in this parameter.

Modbus RTU

When the Modbus RTU protocol is used addresses between 0 and 247
are permitted. Address 0 is used to globally address all slaves, and so
this address should not be set in this parameter
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Parameter Range({}) Default(=) Type
Fb06 |Drive encoder supply voltage {0.76, 3.36} 5V (0), 8V (1), 15V (2), 24V (3) 5V (0) RW | Txt us
Fb07 |Drive encoder type {0.77, 3.38} Ab (0), Fd (1), Fr (2) Ab (0) RW | Txt us
Fb08 |Drive encoder termination select {0.78, 3.39} Oto2 1 RW | Uni us
Fb09 |Drive encoder speed feedback {0.79, 3.27} +10,000.0 rpm RW/| Bi | FI |[NC| PT |US
0-20 (0), 20-0 (1), 4-20.1r (2), 20-4.tr (3), 4-20
in01 |Analog input 3 mode {0.81,7.15} | (4), 20-4 (5), VOLt (6), th.SC (7), th (8), th. th (8) RW | Txt us
diSp (9)
in02 |Analog input 1 {0.82, 7.01} +100.00 % RO | Bi NC| PT
in03 |Analog input 2 {0.83, 7.02} +100.0 % RO | Bi NC| PT
in04 |Analog input 3 {0.84, 7.03} +100.0 % RO | Bi NC| PT
in05 |T24 digital I/O 1 state {0.85, 8.01} RO | Bit NC| PT
in06 |T25 digital I/O 2 state {0.86, 8.02} RO | Bit NC| PT
in07 | T26 digital I/O 3 state {0.87, 8.03} RO | Bit NC| PT
OFF (0 On (1
in08 |T27 digital input 4 state {0.88, 8.04) (0) or On (1) RO | Bit NC|PT
in09 |T28 digital input 5 state {0.89, 8.05} RO | Bit NC|PT
in10 | T29 digital input 6 state {0.90, 8.06} RO | Bit NC| PT
* Modes 1 and 2 are not user saved, Modes 0, 3 and 4 are user saved. 6.1 Full descriptions
*% H
Only applicable to Modbus RTU mode. 6.1.1 Parameter x.00
Key:
SIS Ry &) [} 3 Parameter zero
Coding Attribute RW | Uni | | | | | |
{X.XX} |Copied Menu 0 or advanced parameter o 0 to 32,767 = 0
RW Read/write: can be written by the user
RO Read only: can only be read by the user Pr x.00 is available in all menus and has the following functions.
Bit 1 bit parameter: ‘On’ or ‘OFF’ on the display -
_ _ Value Action
Bi Bipolar parameter - -
- - 1000 Save parameters when under voltage is not active (Pr 10.16 = 0) and
Uni Unipolar parameter low voltage DC supply is not active (Pr 6.44 = 0).
Txt Text: the parameter uses text strings instead of numbers. 1001 Save parameters under all conditions
Filtered: some parameterg which can have rgpidly changing 1070 Reset all option modules
Fl values‘are‘ filtered when displayed on the drive keypad for 1233 Load standard defaults
easy viewing.
y. - 9 - — 1244 Load US defaults
DE Destination: This parameter selects the destination of an 1253 ch - - i
input or logic function. ange drive mode with standard defaults
Rating dependent: this parameter is likely to have different 1254 Change drive mode with US defaults
values and ranges with drives of different voltage and 1255 | Change drive mode with standard defaults (excluding menus 15 to 20)
current ratings. Parameters with this attribute will not be 1256 Change drive mode with US defaults (excluding menus 15 to 20)
RA transferred to the destination drive by SMARTCARDs when 2001* Transfer drive parameters as difference from default to a bootable
the rating of the destination drive is different from the SMARTCARD block in data block number 001
source drive and the file is a parameter file. However, the 3yyy* | Transfer drive EEPROM data to a SMART Card block number yyy
value will be transferred if only the current rating is different 4yyy* | Transfer drive data as difference from defaults to SMART Card block
and the file is a differences from default type file. yyy number yyy
NG Not copied: not transferred to or from SMARTCARDs Syyy* Transfer drive ladder program to SMART Card block number yyy
during copying. Byyy* Transfer SMART Card data block number yyy to the drive
PT Protected: cannot be used as a destination. 7yyy* Erase SMART Card data block number yyy
us User save: parameter saved in drive EEPROM when the 8yyy* | Compare drive parameters with SMART Card data block number yyy
user initiates a parameter save. 9555* Clear SMARTCARD warning suppression flag
Power-down save: parameter automatl.cally saved in drive 9666* Set SMARTCARD warning suppression card
PS EEPROM when the under volts (UV) trip occurs. Power- g7 Cioar SMARTCARD readoniv T
down save parameters are also saved in the drive when the ear read-only fag
user initiates a parameter save. 9888* Set SMARTCARD read-only flag
9999* Erase SMARTCARD data block 1 to 499
Transfer electronic nameplate parameters to/from drive from/to
110zy | encoder. See the Advanced User Guide for more information on this
function.
12000** Display non-default values only
12001** Display destination parameters only

* See Chapter 9 SMARTCARD operation on page 64 for more
information of 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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6.1.2 Set-up

SE01 Minimum reference clam

{0.22, 1.07} P

RW Bi | | | | PT | us |
{ | *SPEED_LIMIT_MAXrpm |[= 0.0

(When the drive is jogging, this parameter has no effect.)

Set SE01 (Pr 0.22, 1.07) at the required minimum motor speed for both
directions of rotation. The drive speed reference is scaled between SE01
(Pr 0.22, 1.07) and SE02 (Pr 0.23, 1.06).

SE02

{0.23, 1.06} Maximum reference clamp

RW Bi | | | |

¢ | SPEED_LIMIT_MAXrmpm |[=

(The drive has additional over-speed protection.)

Set SE02 (Pr 0.23, 1.06) at the required maximum motor speed for both
directions of rotation. The drive speed reference is scaled between SE01
(Pr0.22, 1.07) and SE02 (Pr 0.23, 1.06).

SE03 Acceleration rate

{0.24, 2.1}

RW | Uni | | |

| US |

0 to MAX_RAMP_RATE
| s/(SE02[Pr0.23,1.06]or |
Pr 2.39)

5.000

Set SE03 (Pr 0.03, 2.11) at the required rate of acceleration.

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

SE04

{0.25, 2.21} Deceleration rate

0 1o MAX _RAMP_RATE
¢ | s/(SE02[Pr0.23,1.06)or |=
Pr 2.39)

5.000

Set Pr SE04 (Pr 0.25, 2.21) at the required rate of deceleration.

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

*Pr 1.41 to Pr 1.44 and Pr 1.52 can be controlled by digital inputs to force
the value of Pr 1.49:

all bits equal to zero gives 1,

Pr1.41 =1thenPr1.49=2

Pr1.42=1thenPr1.49=3

Pr1.43=1thenPr1.49=4

Pr1.44=1thenPr1.49=5

Pr1.52=1thenPr1.49=6
The bit parameters with lower numbers have priority over those with
higher numbers.

Pr 1.49 and Pr 1.50 then define the reference as follows:

Pr1.49 Pr 1.50 Reference
1 1 Analog reference 1 (Pr 1.36)
1 >1 Preset defined by Pr 1.50 (Pr 1.21 to Pr 1.28)
2 1 Analog reference 2 (Pr 1.37)
2 >1 Preset defined by Pr 1.50 (Pr 1.21 to Pr 1.28)
3 X Preset defined by Pr 1.50 (Pr 1.21 to Pr 1.28)
4 X Keypad reference (Pr 1.17)
5 X Precision reference (Pr 1.18 and Pr 1.19)
6 X Keypad reference only

X = any value

Keypad reference

If Keypad reference is selected the drive sequencer is controlled directly
by the keypad keys and the keypad reference parameter (Pr 1.17) is
selected. The sequencing bits, Pr 6.30 to Pr 6.34, have no effect and jog
is disabled.

SE06

{0.27, 5.09} Armature rated voltage

L RA | | | US |
For 480V drive: 440 Eur,
0to 500 USA
$ | ARMATURE_VOLTAGE_MAX |=>| FOr 575V drive: 630 Eur,
Vde 630 USA
For 690V drive: 760 Eur,
760 USA
SE07
{0.28, 5.07} Motor rated current
RW Uni | | RA | | | us |
8 Oto RATED_C;‘JRRENT_MAX =| RATED_CURRENT MAX

SEO05
{0.26, 1.14} Reference selector
RW | Txt | | | | | US |
A1.A2 (0), A1.Pr (1), A2.Pr (2),
¢ Pr (3), PAd (4), Prc (5), PAd |= A1.A2 (0)
rEF (6)
Defines how the value of Pr 1.49 is derived as follows:
Value of . .
Pr1.14 Display String Pr1.49
0 A1.A2 (Analog ref 1. Analog ref 2) Sel.eCte.d by
terminal input
1 A1.Pr (Analog ref 1. Preset 1
speeds)
2 A2.Pr (Analog ref 2. Preset 2
speeds)
3 Pr (Preset speeds) 3
4 Pad (Keypad reference) 4
5 Prc (Precision reference) 5
6 Pad rEF 6

The rated current should be set at the motor nameplate value for rated
current. The value of this parameter is used in the following:

*  Current limits
*  Motor thermal protection

SE08 Base speed

{0.29, 5.08}

RW | Uni ] ] ] US|

¢ 0.0 to 10,000.0 rpm = 1000.0

The rated speed defines the base speed of the motor. It is also to
determine the speed used in the auto tuning inertia test (see SE13
[Pr0.34, 5.12]).
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SE09 .
Parameter copying

{0.30, 11.42}

RwW

8

Txt | |
nonE (0), rEAd (1), ProG (2),
Auto (3), boot (4)

| NC ]

| : |

nonE (0)

=

* Modes 1 and 2 are not user saved, Modes 0, 3 and 4 are user saved.
If SE09 (Pr 0.30, 11.42) is equal to 1 or 2 this value is not transferred to

reverse (Pr 6.32 = 1) the test is performed in the reverse direction. The
test will not start unless the drive is disabled before the test is initiated by
applying the enable or run, i.e. it will not start if the drive is in the stop
state. It is not possible to go into the stop state if di12 (Pr 0.47, 1.12) has
a non-zero value.

When the test is completed successfully the drive is disabled and will
enter the inhibit state. The motor can only be restarted if the enable is
removed either from the enable input, or Pr 6.15 is set to zero or from
the control word (Pr 6.42) if it is active.

the EEPROM or the drive. If SE09 (Pr 0.30, 11.42) is set to a 3 or 4 the "
: Value Autotune function
value is transferred.
0 None
Pr Pr - :
" Comment 1 Static autotune for current loop gains
String | value
nonE 0 Inactive 2 Spinning autotune for motor saturation break points
rEAd 1 Read parameter set from the SMARTCARD 3 Spinning autotune for speed loop gains
ProG 2 Programming a parameter set to the SMARTCARD
Auto 3 Auto save Static autotune for current loop gains
boot 2 Boot mode When this operation is performed, the drive will estimate the following,
with respect to the selected motor map, and store the values:

For further information, refer to Chapter 9 SMARTCARD operation on
page 64.

SE10

{0.31, 5.70} Rated field current

| | | | PT | us |
o Size 1: 2A
8 = Size 2A/B: 3A
FIELD_CURRENT_SET_MAX Size 2C/D: 5A

This parameter will be set to the field current of the motor and will define
the rated field current for the field controller.

Rated field voltage

RW
g

The maximum voltage the field controller is allowed to generate.

Uni | | |
0 to 500 Vdc =

| PT | US |
Eur: 360, USA: 300

Enable field control

Motor constant (Pr 5.15)

Continuous proportional gain (Pr 4.13)
Continuous integral gain (Pr 4.14)
Discontinuous integral gain (Pr 4.34)
Back EMF set point (Pr 5.59)
Armature resistance (Pr 5.61)

Flux loop | gain (Pr 5.72)

Spinning autotune for motor saturation break points
When this operation is performed, the drive will estimate the following,
with respect to the selected motor map, and store the values:

Motor saturation break points (Pr 5.29, Pr 5.30), by spinning the
motor at 25% of it's base speed (Pr 5.06)
Field current compensation factor (Pr 5.74)

SE14

RTIRLY g Security status

L1 (0), L2 (1), Loc (2) =

| PT | us |
L1(0)

g

This parameter controls access via the drive keypad as follows:

This parameter should be set as follows:
0: The internal and external field controllers are disabled.
1: The internal field controller is enabled. When the internal field
controller is enabled then it will control di09 (Pr 0.44, 5.56), Pr 5.57
and Pr 5.58.
2: The external field controller is enabled. When the external field
controller is enabled then it will control Pr 5.54 and di09 (Pr 0.44,
5.56). If no signal is received from the external field controller the

drive will trip field loss. | | | NC | PT | |
£ +*MAX_SPEED_REF rpm |=
Autotune
di02
RW Uni | | | NC | | | {0.37, 1.03} Pre-ramp reference
¢ 0to3 = 0 RO Bi | | | NC | PT | |

Value | String Action
RW Txt | | | | | US | 0 L1 Only menu 0 can be accessed
8 FLd OFF (0), Int;nL (T)and |, FLd OFF (0) 1 L2 All menus can be accessed
EtrnL (2) 5 Loc Lock user security when drive is reset.
(This parameter is set to L1 after reset.)

The keypad can adjust this parameter even when user security is set.

6.1.3

dio1
{0.36, 1.01}

Diagnostic

Speed reference selected

If this parameter is set to a non-zero value, the drive is enabled and a
run command is applied in either direction the drive performs an auto-
tune test. All tests that rotate the motor are carried out in the forward
direction if di12 (Pr 0.47, 1.12) = 0 or the reverse direction if di12

(Pr 0.47,1.12) = 1. For example, if the test is initiated by applying run

+MAX_SPEED_REF rpm |
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This is the final speed demand at the input to the speed regulator formed
by the sum of the ramp output and the hard speed reference (if the hard
speed reference is enabled). If the drive is disabled this parameter will
show 0.0.

dio5
{0.40, 3.02} Speed feedback
RO Bi Fl | | | NC | PT | |

¢ =
The speed feedback can be taken from the drive encoder port or
tachometer or armature voltage or a position feedback module installed
in any slot as selected with Fb01 (Pr 0.71, 3.26). di05 (Pr 0.40, 3.02)
shows the level of the speed feedback selected for the speed controller.
Display filtering is active when this parameter is viewed with one of the
drive keypads. The value held in the drive parameter (accessible via
comms or an option module) does not include this filter, but is a value
that is obtained over a sliding 16ms period to limit the ripple seen in this
parameter value. The speed feedback value includes encoder
quantisation ripple given by the following equation:

Ripple in di05 (Pr 0.40, 3.02) = 60 / 16ms / (ELPR x 4)

+SPEED_MAX rpm

Where ELPR is the equivalent encoder lines per revolution as defined
below:

ELPR
number of lines per revolution

Position feedback device
Ab

Fd, Fr number of lines per revolution / 2

For example a 4096 line Ab type encoder gives a ripple level of 0.23rpm.

The 16ms sliding window filter is always applied to the value
shown in di05 (Pr 0.40, 3.02), but this sliding window filter is not
normally applied to the actual speed feedback used by the speed
controller or the drive encoder reference system (Pr 3.43 to
Pr 3.46). The user may apply a filter to the speed controller input and the
drive encoder reference system input if required by setting Pr 3.42 to the
required filter time. The encoder ripple seen by the speed controller is
given by:

Encoder speed ripple = 60 / Filter time / (ELPR x 4)

If Pr 3.42 is set to zero (no filter) the ripple seen by the speed controller
and drive encoder reference system is given by:

Encoder speed ripple = 60 / 250us / (ELPR x 4)
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Figure 6-1
dio3 Post ramp reference Speed
{0.38, 2.01} P Fiter |y 2P
RO Bi NG T From the drive defined
! | | | | | | encoder port by Pr 3.42 .
Drive encoder
¢ +SPEED_MAX rpm = —® reference
system
dio4
Final speed reference .
{0.39, 3.01} P 16ms dio5
i L filter (Pr 0.40, 3.02)
RO | Bi [ FI ] | [ NC [ PT | | L 5 and
Fb09
¢ +SPEED_MAX rpm = (Pro0.79, 3.27)

Figure 6-1 shows the filter arrangement. It should be noted that the
same filtering is provided at the speed controller input and for di05 (Pr
0.40, 3.02) when the feedback is obtained from an option module, but
the variable length window filter is controlled by Pr x.19.

It is not advisable to set the speed feedback filter too high unless it is
specifically required for high inertia applications with high controller
gains because the filter has a non-linear transfer function. It is preferable
to use the current demand filters (see Pr 4.12 or Pr 4.23) as these are
linear first order filters that provide filtering on noise generated from both
the speed reference and the speed feedback. It should be noted that any
filtering included within the speed controller feedback loop, either on the
speed feedback or the current demand, introduces a delay and limits the
maximum bandwidth of the controller for stable operation.

The speed ripple can be quite high, for example with a 4096 line encoder
the speed ripple is 14.6rpm, but this does not define the resolution of the
speed feedback which is normally much better and depends on the
length of the measuring period used to obtain the feedback. This is
shown in the improved resolution of the value accessible in di05

(Pr 0.40, 3.02) which is measured over 16ms, i.e. a resolution of
0.23rpm with a 4096 line encoder. The speed controller itself
accumulates all pulses from the encoder, and so the speed controller
resolution is not limited by the feedback, but by the resolution of the
speed reference. If a SINCOS encoder is used from an option the
encoder speed ripple is reduced by a factor of 2(2-/nterpolation bits) £qp
example with the nominal 10 bits of interpolation information, the speed
ripple is reduced by a factor of 256. This shows how a SINCOS encoder
can reduce noise caused by encoder quantisation without any filtering in
the speed feedback or the current demand, so that high gains may be
used to give high dynamic performance and a very stiff system.

dio6 Speed controller output

{0.41, 3.04)
RO | Bi | FI | | TNC | PT | |
o | IORQUE PRODUCT [

CURRENT_MAX rpm

The output of the speed regulator is a torque demand given as a
percentage of rated motor torque. This is then modified to account for
changes in motor flux if field weakening is active, and then used as the
torque producing current reference.

dio7
{0.42, 4.03}
RO | Bi | FI | !

o +TORQUE_PROD_
CURRENT_MAX %

Torque demand

| NC | PT | |

=

The torque demand can be derived from the speed controller and/or the
torque reference and offset. The units of the torque demand are a % of
rated torque.
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. 6.1.4 Trips
dios Current magnitude
{0.43, 4.01} 9 tro1 Trip 0
RO [ Uni | FI | | | NC [ PT | [ {0.51, 10.20}
0 to DRIVE_CURRENT_MAX tr02 .
g A = {0.52,10.21) ERL
The current feedback signal is derived from internal current tro3 Trip 2
transformers. It is used for closed loop control and indication of the {0.53, 10.22}
armature current, and to initiate motor protection. tro4 Trio 3
{0.54,10.23) ks
dios Field current feedback tro5
{0.44, 5.56} {0.55, 10.24} Trip 4
RO Bi Fl | | | NC | PT | | tr06 _—
8 +50.00A = {0.56, 10.25) ik
) p - ) tr07
Indicates the field current feedback in 0.01 amperes. {0.57, 10.26} P
di10 L T
p7
{0.45, 5.02} Armature voltage {0.58, 10.27}
RO | Bi | FI NC | PT tr09 ;
TARMATURE |VOLTA|GE l l | | 0.59, 1026 |
¢ - v - |=
MAX V tr10 Trio 9
_ {0.60, 10.29) ks
The average measured DC output voltage seen across the drive A1 and N = 55
A2 terminals or the average measured DC output voltage seen across | | | | | |
the motor. Selected by Pr 5.14. ¢ 0to 229 =

The armature voltage feedback has a resolution of 10-bit plus sign.

di1
{0.46, 1.1}
di12
{0.47, 1.13}
di13
{0.48, 1.14}

Reference enabled indicator

Reverse selected indicator

Jog selected indicator

OFF (0) or On (1)

|NC|PT| |

¢ =
These parameters are controlled by the drive sequencer as defined in
Menu 6. They select the appropriate reference as commanded by the
drive logic. di11 (Pr 0.46, 1.11) will be active if a run command is given,
the drive is enabled and the drive is ok. This parameter can be used as
an interlock in a Onboard PLC or SM-Applications program to show that
the drive is able to respond to a speed or torque demand.

di14

{0.49, 11.29} Software version

1.00 to 99.99

| NC | PT | |

=

8

The parameter displays the software version of the drive.

Contains the last 10 drive trips. tr01 (Pr 0.51, 10.20) is the most recent
trip and tr10 (Pr 0.60, 10.29) the oldest. When a new trip occurs all the
parameters move down one, the current trip is put in tr01 (Pr 0.51,
10.20) and the oldest trip is lost from the bottom of the log. Descriptions
of the trips are given in Table 13-1 on page 137. All trips are stored,
including HF trips numbered from 20 to 29. (HF trips with numbers from
1 to 16 are not stored in the trip log.) Any trip can be initiated by the
actions described or by writing the relevant trip number to Pr 10.38. If
any trips shown as user trips are initiated the trip string is "txxx", where
xxXx is the trip number.

6.1.5 Speed loop
SP01 . .
{0.61, 3.10} (Kp1) Speed controller proportional gains
RW | Uni | | | | | us |
{£ | 0.0000 to 6.5535 (1/ (rad/s)) |= 0.0300

SP01 (Pr 0.61/3.10) operates in the feed-forward path of the speed-
control loop in the drive. See Figure 11-3 on page 86 for a schematic of
the speed controller. For information on setting up the speed controller
gains, refer to Chapter 8 Optimization on page 62.

{© GSZP(:)3211} (Ki1) Speed controller integral gains

0.00 to 655.35 (s / (rad/s)) |=

| US |
0.1

8

SP02 (Pr 0.62, 3.11) operates in the feed-forward path of the speed-
control loop in the drive. See Figure 11-3 on page 86 for a schematic of
the speed controller. For information on setting up the speed controller
gains, refer to Chapter 8 Optimization on page 62.
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SP03 . . .
{0.63, 3.12) (Kd1) Speed controller differential feedback gains
RW | Uni | | | | | US |

0.00000 to 0.65535
¢ (1/s / (radls)) = 0.00000

SPO03 (Pr 0.63, 3.12) operates in the feed-forward path of the speed-
control loop in the drive. See Figure 11-3 on page 86 for a schematic of
the speed controller. For information on setting up the speed controller
gains, refer to Chapter 8 Optimization on page 62.

6.1.6 Serial interface

feedback category Solutions Module is not installed in slot 1 the
drive produces an EnC9 trip.

2, Slot2: Solutions Module in slot 2
3, Slot3: Solutions Module in slot 3
4, tACHO: Tachometer

5, ESt.SPEED: Estimated speed

Fb02

{0.72, 3.51} Tachometer voltage rating

L L1 [US]

¢ 0 to 300.00 V/1000 rpm = Eur: 60.00, USA: 50.00

Si01 )
{0.61, 11.25} Serial comms baud rate
| | | | US |
300 (0), 600 (1), 7200 (O,
2400 (3), 4800 (4), 9600 (5),
¢ 19200 (6), 38400 (7)., |~ 19200 (6)
57600 (8)*, 115200 (9)*

* only applicable to Modbus RTU mode

This parameter can be changed via the drive keypad, via a Solutions
Module or via the comms interface itself. If it is changed via the comms
interface, the response to the command uses the original baud rate. The
master should wait at least 20ms before send a new message using the
new baud rate.

Si02 Serial comms address

{0.67, 11.23}

4 0 to 247 = 1

Used to define the unique address for the drive for the serial interface.
The drive is always a slave.

Modbus RTU

When the Modbus RTU protocol is used addresses between 0 and 247
are permitted. Address 0 is used to globally address all slaves, and so
this address should not be set in this parameter

ANSI

When the ANSI protocol is used the first digit is the group and the
second digit is the address within a group. The maximum permitted
group number is 9 and the maximum permitted address within a group is
9. Therefore, Si02 (Pr 0.67, 11.23) is limited to 99 in this mode. The
value 00 is used to globally address all slaves on the system, and x0 is
used to address all slaves of group x, therefore these addresses should
not be set in this parameter.

6.1.7 Speed feedback

Fbo1 Speed feedback selector

{0.71, 3.26}

RW | Txt | ]

| US |

Defines the rating of the tachometer installed to the motor. This
parameter should be set slightly above or below the nominal value if the
user wishes to trim out the tolerance build ups in the feedback
electronics.

Fbo3 Tachometer input mode

{0.73, 3.53}

RW | Txt | | | |

| US |

¢ | DC(0), DCFilt(1),AC(2) |=

DC (0)

The input electronics for the tachometer input can be configured in 3
ways.

Value Text Action
0 DC DC tachometer
1 DC Filt DC tachometer with input filter
2 AC AC tachometer

Fb04
{0.74, 3.52} Tachometer speed feedback
i Fl | | | NC | PT | |
¢ +SPEED_MAX rpm =

Provided the tachometer voltage rating parameter for the tachometer is
correct this parameter shows the tachometer speed in rpm.

Fbos Drive encoder lines per revolution

¢ 1to0 50,000 =

{0.75, 3.34)

| US |
1,024

When Ab, Fd, Fr are used the equivalent number of encoder lines per
revolution must be set-up correctly in Fb05 (Pr 0.75, 3.34) to give the
correct speed and position feedback. This is particularly important if the
encoder is selected for speed feedback with Fb01 (Pr 0.71, 3.26). The
equivalent number of encoder lines per revolution (ELPR) is defined as
follows.:

drv (0), Slot1 (1), Slot2 (2),

¢ Slot3 (3), tACHO (4), Est | Est SPEED (5)

SPEED (5)

0, drv: Drive encoder

The position feedback from the encoder connected to the drive itself
is used to derive the speed feedback for the speed controller and to
calculate the motor rotor flux position.

1, Slot1: Solutions Module in slot 1

The position feedback from the Solutions Module in Solutions
Module slot 1 is used to derive the speed feedback for the speed
controller and to calculate the motor rotor flux position. If a position

ELPR

Ab number of lines per revolution

Position feedback device

Fd, Fr number of lines per revolution / 2

The incremental (A/B) signal frequency should not exceed 500kHz. If
Fb05 is changed the encoder is re-initialized.

Fb06

{0.76, 3.36} Drive encoder supply voltage

$ |5V (0), 8V (1), 15V (2), 24V (3)|=>

56
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The encoder supply voltage present on the drive encoder connector is Parameter | Parameter
defined by this parameter as 0 (5V), 1 (8V), 2 (15V) or 3 (24V) . Mode Comments
value string
FbO7 Dri der ¢ 0 0-20 0-20mA
{0.77, 3.38} rive encoder type 1 20-0 50 - OmA
RW | Txt L | [ JUS] 2 420t | 4-20mAWIhtripon | ey < 3ma
loss P
¢ Ab (0), Fd (1), Fr (2) = Ab (0) ——
3 2041 | 207AMAMINIRON | 1 if ) < 3ma
The following encoders can be connected to the drive encoder port. T oA W o
- 20mA with no tri
0, Ab: Quadrature incremental encoder, with or without marker pulse. 4 4-20 on loss P
1, Fd: Incremental encoder with frequency and direction outputs, with or 20 - 4mA with no tri
without marker pulse. 5 20-4 on loss Pl 0.0%ifl <4mA
2, Fr: Incremental encoder with forward and reverse outputs, with or 6 VOLt Voltage mode
without marker pulse. —
. . TH trip if R > 3k3
7 th.SC Thiirr’:l:sitt‘(’jre‘;‘ggiz:"” TH reset if R < 1k8
© ;8b(;839} Drive encoder termination select THS trip if R < 50R
R 8 th Thermistor without TH trip if R > 3k3
RW | Uni | | | | | US | short circuit detection | TH reset if R < 1k8
¢ O0to2 = 1 9 th.diSp Thermistor display
only with no trip
The terminations may be enabled/disabled by this parameter as follows: n modes 2 and 4 the destination parameter is at a value equivalent to
0.0% when the input current is less than 4mA. In modes 3 and 5 the
Encoder Fb08 Fb08 Fb08
S ) . o .
input {0.78,3.39} = 0 | {0.78,3.39} =1 |{0.78, 3.39} = 2 destlnat.lon parameter is at a value equivalent to 100.0% when the input
current is less than 4mA.
A-A\ Disabled Enabled Enabled
B-B\ Disabled Enabled Enabled in02 .
Z2\ Disabled Disabled Enabled {0.82,7.01) (ECEUSHE
' L [NC [ PT ] |
Fb09 - . £ +100.00 % =
{0.79, 3.27} Drive encoder speed feedback
RW Bi Fl | | | NC | PT | us | in03 .
{0.83,7.02} Analog input 2
¢ +10,000.0 rpm =
RO Bi | | | NC | PT | |
Provided the set-up parameters for the drive encoder are correct this ¢ +100.0 % =
parameter shows the encoder speed in rpm.
It should be noted that the value shown by this parameter is measured .
over a 16ms sliding window period (in the same way as di05 (Pr 0.40, in04 ;
Analog input 3
3.02)), and so the ripple in this parameter accessible via comms or by an {0.84, 7.03}
option module is as defined for di05 (Pr 0.40, 3.02). The FI attribute for RO Bi | | | NC | PT | |
this parameter is set, and so further filtering is applied when this £100.0 % -y
parameter is viewed with one of the drive keypads. 8 SIEA

6.1.8
in01

/10

Analog input 3 mode

{0.81,7.15}

RW | Txt | | | |

0-20 (0), 20-0 (1), 4-20.tr (2),

20-4.tr (3), 4-20 (4), 20-4 (5),

VOLL (), th.SC (7), th (8), th.
diSp (9)

The following modes are available for the analog input 3. A current loop
loss trip is generated if the input current falls below 3mA. In modes 4 and
5 the analog input level goes to 0.0% if the input current falls below 3mA.

When analog input 3 is in thermistor mode the display indicates the
resistance of the thermistor as a percentage of 10kQ.

in05
{0.85, 8.01}

T24 digital I/O 1 state

in06
{0.86, 8.02}

T25 digital I/O 2 state

in07
{0.87, 8.03}

T26 digital I/O 3 state

in08
{0.88, 8.04}

T27 digital input 4 state

in09
{0.89, 8.05}

T28 digital input 5 state

in10
{0.90, 8.06}

T29 digital input 6 state

| [ NC [ PT ] |

g

OFF (0) or On (1

) =

OFF (0) = Terminal inactive

On (1) = Terminal active
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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.

Running L
parameters Optimization

SMARTCARD
operation

Onboard
PLC

Advanced
parameters

Technical Diagnostics UL
data 9 information

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 5.07
(SE07, 0.28) Motor rated current. This affects the thermal
protection of the motor.

>

CAUTION

If the keypad mode has been used previously, ensure that

the keypad reference has been set to 0 using the 0

buttons as if the drive is started using the keypad it will run to
the speed defined by the keypad reference (Pr 0.35).

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

Table 7-1 Minimum control connection requirements for each

control mode

Drive control method ﬁequirements

Drive enable

Speed reference

Run forward or run reverse
command

Terminal mode

Keypad mode Drive enable

Drive enable

Serial communications ) L .
Serial communications link

Refer to Figure 4-1 on page 26 for minimum connections to get a motor
running.
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71 Quick start commissioning
Action Detail

Before power-up

Ensure:

»  Drive Enable signal is not given (terminal 31)
Run signal is not given
Motor connected

* Tacho connected if one is being used

*  Encoder connected if one is being used

X

Power-up the
drive

Ensure:
«  Drive displays ‘inh’
If the drive trips, see Chapter 13 Diagnostics on page 137

f

Enter motor

Enter:
*  Motor rated voltage in Pr 5.09 (SE06, 0.27) (V)
*  Motor rated current in Pr 5.07 (SE07, 0.28) (A)

Mot X XXXXXXXX

»  Drive encoder lines per revolution (LPR) in Pr 3.34 (Fb05, 0.75) (set according to encoder)
« Drive encoder termination resistor setting in Pr 3.39 (Fb08, 0.78)

0 = A-A\, B-B\, Z-Z\ termination resistors disabled

1 = A-A\, B-B\, termination resistors enabled, Z-Z\ termination resistors disabled

2 = A-A\, B-B\, Z-Z\ termination resistors enabled

Tachometer set-up
Enter:

*  Tachometer voltage rating Pr 3.51 (Fb02, 0.72) (/1000 rpm)
*  Tachometer input mode Pr 3.53 (Fb03, 0.73)

zzgﬁslate Motor rated speed (base speed) in Pr 5.08 (SE08, 0.29) (rpm)
+  Field rated current in Pr 5.70 (SE10, 0.31) (A) S R
»  Field rated voltage in Pr 5.73 (SE11, 0.32) (V) oo00G000000000K
Incremental encoder basic set-up
Enter:
»  Drive encoder type in Pr 3.38 (Fb07, 0.77) = Ab (0): Quadrature encoder
Setting the encoder voltage supply too high for the encoder could result in damage to the feedback
device.
*  Encoder power supply in Pr 3.36 (Fb06, 0.76) = 5V (0), 8V (1), 15V (2) or 24V (3)
Set motor If output voltage from the encoder is >5V, then the termination resistors must be disabled Pr 3.39
feedback (Fb08, 0.78) to 0.
parameters

Set maximum
speed

Enter:
*  Maximum speed in Pr 1.06 (SE02, 0.23) (rpm)

SE02 |- ===
;‘

Setacceleration/
deceleration

Enter:
*  Acceleration rate in Pr 2.11 (SE03, 0.24) (time to accelerate to maximum speed)

SE02

To enable the external field controller:
* SetPr5.77 (SE12, 0.33) = EtrnL

rates « Deceleration rate in Pr 2.21 (SE04, 0.25) (time to decelerate from maximum speed)
Field controller set-up
) To enable the internal field controller:
Enable the field Set Pr 5.77 (SE12, 0.33) = IntrnL
controller

Static autotune

Mentor MP is able to perform either a static, rotating or continuous autotune. The motor must be at a standstill
before an autotune is enabled.

Static autotune for current loop gains

When this operation is performed the drive will perform an estimation of Motor constant (Pr 5.15), Continuous

proportional gain (Pr 4.13), Continuous integral gain (Pr 4.14), Discontinuous integral gain (Pr 4.34), Back

EMF set point (Pr 5.59), Armature resistance (Pr 5.61) and Flux loop I gain (Pr 5.72) with respect to the

selected motor map and store the values.

To perform a static autotune:

+ SetPr5.12 (SE13, 0.34)= 1

» Close the Drive Enable signal (terminal 31). The drive will display ‘rdY’

*  Close the run signal (terminal 26 or 27). The lower display will flash ‘Auto’ and ‘tunE’ alternatively, while
the drive is performing the autotune

* Remove the enable signal when the autotune has finished

*  Remove the run signal
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Action Detail

* Close the enable signal. Close the run signal (terminal 26 or 27). Provide speed reference to run the drive
up to a low speed, the drive will regulate its own estimated speed

*  Check that the feedback device is functioning correctly by checking tacho input (Pr 3.52 (Fb04, 0.74)) or
encoder input (Pr 3.27 (Fb09, 0.79)).

If tacho input is being used, any small error in tacho feedback (Pr 3.52 (Fb04, 0.74) can be trimmed out by

adjusting Pr 3.51 (Fb02, 0.72) up or down.

Checking speed When the feedback device being used is seen to be functioning correctly, stop the drive and select the

feedback correct feedback device using Pr 3.26 (Fb01, Pr 0.71)
Because field current name plate values are normally for a cold field, the estimated speed will not be very
accurate unless a rotating autotune is carried out. If reasonably accurate estimated speed, or reasonably
accurate torque control is required in the field weakening range, a rotating autotune will be required to
determine the motor flux characteristics Pr 5.12 (SE13, Pr 0.34) = 2
Mentor MP is able to perform either a static, rotating or continuous autotune. The motor must be at a standstill
before an autotune is enabled.
NOTE
A rotating autotune cannot be carried out in Estimated speed mode.
A rotating autotune will cause the motor to accelerate up to 1/4 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.
| WARNING | pp y y g g [¢]
Rotating autotune for motor field flux set-up
When selected the drive will determine the rated field compensation factor (Pr 5.74) for rated flux and the
motor field winding saturation break-points (Pr 5.29), (Pr 5.30) by spinning the motor at 25% of its base speed
(Pr 5.06) with respect to the selected motor map and store the values.
To perform an autotune:
. « Set Pr5.12 (SE13, 0.34) = 2 for a rotating autotune
Rottattlng » Close the Drive Enable signal (terminal 31). The drive will display ‘rdY’
autotune .

Close the run signal (terminal 26 or 27). The lower display will flash ‘Auto’ and ‘tunE’ alternatively, while
the drive is performing the autotune

*  Wait for the drive to display ‘rdY’ or ‘inh’ and for the motor to come to a standstill

If the drive trips, see Chapter 13 Diagnostics on page 137.

Remove the drive enable and run signal from the drive.

Rotating autotune for speed loop set-up
When selected the drive will calculate suitable values for the speed loop gains Kp (Pr 3.10 (SP01, 0.61), Ki
(Pr 3.11 (SP02, 0.62), and Kd (Pr 3.12 (SP03, 0.63).

To perform an autotune:

* SetPr5.12 (SE13, 0.34) = 3 for a rotating autotune

»  Close the Drive Enable signal (terminal 31). The drive will display ‘rdY’

*  Close the run signal (terminal 26 or 27). The lower display will flash ‘Auto’ and ‘tunE’ alternatively, while
the drive is performing the autotune

»  Wait for the drive to display ‘rdY’ or ‘inh’ and for the motor to come to a standstill

If the drive trips, see Chapter 13 Diagnostics on page 137.

Remove the drive enable and run signal from the drive.

Select SAVE in Pr 1.00 (SE00, 0.21)

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

Drive is now ready to run

Run * Close enab!e signal A\
»  Close run signal
*  Provide speed reference
60 Mentor MP User Guide
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7.2 CTSoft software commissioning tool
CTSoft can be used for commissioning 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. CTSoft includes a migration wizard
that allows Mentor Il parameters to be migrated to the Mentor MP.
CTSoft is able to communicate with a single drive or a network.

CT Soft can be found on the CD which is supplied with the drive and is
also available for download from the website
www.controltechniques.com (file size approximately 100MB).

7.21 CTSoft system requirements:

1. Pentium IV 1000MHz or better recommended.

2. Windows Vista, Windows XP or Windows 2000 (Including the latest
Service Packs) only.

3. Internet Explorer V5 or later should also be installed.

Microsoft .Net Framework 2.0 must also be installed.

5. Absolute minimum of 800x600 screen resolution. A resolution of
1024x768 or above is recommended.

6. Adobe Acrobat 5.05 or later (for parameter help).

»

Running Ootimization SMARTCARD| Onboard
parameters [RUERTT P operation PLC

Technical UL

Advanced . .
Diagnostics | . )
information

parameters data

You must have administration rights under Windows NT/2000/XP/Vista
to install.

7.2.2 To install CTSoft from the CD

1. Ensure that any previous copies of CTSoft have been uninstalled
before proceeding with the installation (existing projects will not be
lost).

2. Insert the CD. The auto-run software should start up the front-end
screen from which CTSoft can be selected. User guides for the
supported drive models are included with CTSoft application. When
help is requested, CTSoft links to the parameter in the Advanced
User Guide.

7.3  Setting up a feedback device

This section shows more detailed information on parameter settings that
must be made to each of the compatible encoder types with Mentor MP.
For more information on the parameters listed here please refer to the
Mentor MP Advanced User Guide.

7. 256MB RAM
7.3.1 Detailed feedback device commissioning/start-up information
Standard quadrature encoder with or without marker pulse
Encoder type Pr3.38 Ab (0) Standard quadrature incremental encoder with or without marker pulse
(Fb07, 0.77)
5V (0), 8V (1) or 15V (2) or 24V (3)
NOTE
Encoder power supply voltage F P(;63.3916 _
(Fb0B, 0.76) | |f the voltage from the encoder is >5V, then the termination resistors must be disabled Pr 3.39
(Fb08, 0.78) to O
Encoder number of lines per Pr 3.34 . .
revolution (Fb0S, 0.75) Set to the number of lines per revolution of the encoder
Encoder marker mode Pr3.35 ?e:eTthe marker system operates in a conventional manner, 1 = the marker causes a full position
Encoder termination selection Pr 3.39 0 = A, B, Z termination resistors disabled, 1 = A, B termination resistors enabled and Z termination
(Fb08, 0.78) | resistors disabled, 2 = A, B, Z termination resistors enabled
Encoder error detection level Pr 3.40 0 = No wire break detect, 1 = Wire break detect on A and B (need termination enabled for 5V
’ signals), 2 = Wire break detect on A, B and Z (need termination enabled for 5V signals)

Incremental encoder with frequency and direction, or forward reverse signals, with or without marker pulse

Encoder type Pr3.38

Fd (2) Incremental encoder with frequency and direction outputs, with or without marker pulse,
(Fb07, 0.77) | Fr (3) Incremental encoder with forward and reverse outputs, with or without marker pulse

5V (0), 8V (1) or 15V (2) or 24V (3)

Encoder termination selection

. NOTE
Encoder power supply voltage (F:Js 3676) _ ) o ) )
b V- If the voltage from the encoder is >5V, then the termination resistors must be disabled Pr 3.39
(Fb08, 0.78) to O
Encoder number of lines per Pr 3.34 . . .
revolution (FbOS, 0.75) Set to the number of lines per revolution of the encoder divide by 2
Encoder marker mode Pr3.35 :)e:e'[he marker system operates in a conventional manner, 1 = the marker causes a full position
Pr 3.39 0 = A, B, Z termination resistors disabled, 1 = A, B termination resistors enabled and Z termination

(Fb08, 0.78) | resistors disabled, 2 = A, B, Z termination resistors enabled

Encoder error detection level Pr 3.40

0 = No wire break detect, 1 = Wire break detect on A and B (need termination enabled for 5V
signals), 2 = Wire break detect on A, B and Z (need termination enabled for 5V signals)
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8 Opti m izati on + Set Pr5.64 to the time after the drive enable signal is removed to the

Before attempting to tune the drive the following data is required

*  Armature full load current
* Armature voltage

* Field current

* Field voltage

+ Base speed

*  Maximum speed

In the following worked example the data below has been used

* Armature full load current = 67A with an overload of 90A for up to 30
seconds

* Armature voltage = 500V

* Field current = 1.85A

» Field voltage = 300V

+ Base speed = 1750 rpm

*  Maximum speed = 2500rpm

8.1 Armature current

» Set the motor rated current in Pr 5.07 (SE07, 0.28) to 67A.

* Set current limits in Pr 4.05 and Pr 4.06 to 90/67 x 100 = 134%

»  Set the motor thermal time constant in Pr 4.15 = -30/ In(1 - (1.05 /

1.34)%)=315
8.2 Speed feedback

8.2.1 Estimated speed feedback

For estimated speed feedback set Pr 3.26 (Fb01, 0.71) to ESt SPd. This
uses an estimated speed feedback based on the motor back emf, motor
rated speed, motor rated voltage, armature resistance, armature current
and field flux feedback.

8.2.2 Tachometer speed feedback

For tachometer speed feedback set Pr 3.26 (Fb01, 0.71) to tACHO. Set
the tachometer voltage rating in VV/1000rpm in Pr 3.51 (Fb02, 0.72) and
the tachometer input mode Pr 3.53 (Fb03, 0.73) to suit the type of
tachometer used.

8.2.3 Encoder speed feedback

For encoder speed feedback set Pr 3.26 (Fb01, 0.71) to drv. Set the
lines per revolution (Pr 3.34 (Fb05, 0.75)), encoder supply voltage
(Pr 3.36 (Fb06, 0.76)) and encoder type (Pr 3.38 (Fb07, 0.77)).

8.2.4 Solutions Module speed feedback
If an Solutions Module is being used to provide speed feedback then
Pr 3.26 (Fb01, 0.71) should be set to SLot1, SLot2, or SLot3.

8.3 Field current

The rated field current is set in Pr 5.70 (SE10, 0.31). When the field
current feedback equals the compensated rated field current, 100% field
flux is produced.

If field weakening is required, as in the case in the worked example, the
minimum flux must be adjusted and the voltage at which field weakening
is required to begin must be set.

In the example

+ SetPr5.70 (SE10, 0.31) to 1.85A

+ Set Pr5.69 to 1750/2500 x 100% = 70%

* Pr5.59 should be set based on the rated armature voltage and the
IR drop due to the armature resistance. This is set by the static
autotune. Pr 5.59 = Va - Irated Ra.

Field economy can be used to keep the field energized, at a low level of

current (to prevent overheating), when the motor is not running to

prevent condensation forming in the motor. The field economy level and
the timeout can be adjusted.

To use this function it is necessary to set:

» Set Pr5.65 to enable the field economy timeout
+ Set Pr5.67 to the percentage of full field that you want to use in
economy mode e.g 10%.

field current reducing to the economy level.

8.4 Current loop gains self-tuning

For optimum performance the current loop must be set-up. The
dynamics of the current loop are principally a function of the electrical
characteristics of a particular motor.

The drive determines the electrical characteristics of the motor by
injecting current into the armature winding.

8.4.1 Static autotune for current loop gains

If Pr5.12 (SE13, 0.34) is set to a 1, the drive is enabled and a run
command is applied in either direction the drive performs a static
autotune test. The test will not start unless the drive is disabled and
before the test is initiated by applying the enable or run, i.e. it will not
start unless the drive is in a stop state.

When this operation is performed the drive will determine the Motor
constant (Pr 5.15), Continuous proportional gain (Pr 4.13), Continuous
integral gain (Pr 4.14), Discontinuous integral gain (Pr 4.34), Back EMF
set point (Pr 5.59), Armature resistance (Pr 5.60) and Flux loop | gain
(Pr 5.72) with respect to the selected motor map and store the values.

8.4.2 Continuous autotune for current loop gains

In the static autotune the armature current loop gains are set up with no
flux in the motor. In some motors the inductance of the armature charges
significantly when flux is present in the machine. If this is the case, a
continuous autotune can be enabled to correct the gains for the fluxed
machine.

When Pr 5.26 is set to On, the continuous autotune is enabled which
continuously monitors the motor ripple and adjusts Motor constant
(Pr 5.15), Continuous proportional gain (Pr 4.13) and Discontinuous
integral gain (Pr 4.34) for optimum performance.

The static autotune should still be carried out because Continuous
integral gain (Pr 4.14) is not set by the continuous autotune.

Calculation of the gains is suspended when the voltage spill over loop
becomes active so that the gains are not increased when the field is
weakened (less flux in the machine).

This function does not operate when the drives are set-up in serial 12
pulse.

8.4.3 Drive commissioning output

The Mentor MP has a test pin that gives instantaneous armature current
feedback. The pin is identified by a half sign wave symbol and is located
to the right of the tachometer terminals. An Oscilloscope probe can be
attached to this pin to monitor the armature current.

8.5 Speed loop gains tuning

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. The drive holds two sets of these gains and either set
may be selected for use by the speed controller with Pr 3.16

Pr 3.16 may be changed when the drive is enabled or disabled.

* IfPr3.16 = 0 - gains Kp1, Ki1 and Kd1 are used
* IfPr3.16 = 1 - gains Kp2, Ki2 and Kd2 are used

8.5.1 Proportional gain (Kp) Pr 3.10 (SP01, 0.61) and
Pr 3.13

If Kp has a value and the integral gain Ki 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.
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8.5.2 Integral gain (Ki) Pr 3.11 (SP02, 0.62) and Figure 8-1 shows the effect of incorrect P and | gain settings as well as
Pr 3.14 the ideal response.

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. The term is implemented in
the form of X(Ki x error), and so the integral gain can be changed when
the controller is active without causing large torque demand transients.

8.5.3 Differential gain (Kd) Pr 3.12 (SP03, 0.63) and
Pr 3.15
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.

8.5.4 Manually setting up the speed loop gains
Figure 8-1 Responses

Speed demand

Insufficient proportional
gain

Excessive proportional
gain

Excessive integral gain

Ideal response

RAR

There are two methods of tuning the speed loop gains dependant on the
setting of Pr 3.17:

1. Pr3.17 =0, User set-up.

This involves the connecting of an oscilloscope to analog output 1 to
monitor the speed feedback. Give the drive a step change in speed
reference and monitor the response of the drive on the oscilloscope.

The proportional gain (Kp) should be set up initially. The value should be
increased up to the point where the speed overshoots and then reduced
slightly.

The integral gain (Ki) should then be increased up to the point where the
speed becomes unstable and then reduced slightly.

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

2. Pr3.17 = 1, Bandwidth set-up
If bandwidth based set-up is required, the drive can calculate Kp and Ki
if the following parameters are set up correctly:

Pr 3.18 - Motor and load inertia - it is possible to measure the load inertia
as part of the auto-tuning process (see Pr 5.12 (SE13, 0.34)).

Pr 3.20 - Required bandwidth,
Pr 3.21 - Required damping factor,
Pr 5.32 - Motor torque per amp (Kt).

8.5.5 Speed loop gains for very high inertia
Pr 3.17 = 2 - Kp gain times 16

If this parameter is set to 2 the Kp gain (from whichever source), is
multiplied by 16. This is intended to boost the range of Kp for
applications with very high inertia. It should be noted that if high values
of Kp are used it is likely that the speed controller output will need to be
filtered, see (Pr 3.42). If the feedback is not filtered it is possible that the
output of the speed controller will be a square wave that changes
between the current limits causing the integral term saturation system to
malfunction.

8.6  Current limit tapers

With some motors the commutation limit of the motor requires that the
maximum armature current be reduced at higher speeds, the current
limit tapers can be used to provide this speed dependent current limit.

For more information refer to section on page 124.
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9 SMARTCARD operation

9.1 Introduction

This is a standard feature that enables simple configuration of
parameters in a variety of ways. The SMARTCARD can be used for:

* Parameter copying between drives

* Saving whole drive parameter sets

» Saving ‘differences from default’ parameter sets

»  Storing Onboard PLC programs

* Automatically saving all user parameter changes for maintenance
purposes

* Loading complete motor map parameters.

Refer to Figure 9-1 for installing the SMARTCARD. Ensure the

SMARTCARD is inserted with the MP arrow pointing upwards.

The drive only communicates with the SMARTCARD when commanded
to read or write, this means that the card may be ‘hot swapped'.

Figure 9-1 Installation of the SMARTCARD

9.2 Easy saving and reading
The SMARTCARD has 999 individual data block locations. Each
individual location from 1 to 499 can be used to store data.

The drive can support SMARTCARDS that have a capacity of between
4kB and 512kB.

The usage of the data block locations in the SMARTCARD are shown in
Table 9-1.

Table 9-1 SMARTCARD data blocks

Data block Type Example of usage
1to 499 Read / Write Application Setup
500 to 599 Read Only Macros

Parameter sets labelled as ‘Differences from default’ will be much
smaller than whole parameter sets. Therefore they use a lot less
memory because most applications only require a few parameters to be
changed from the default setting.

The whole card may be protected from writing or erasing by setting the
read-only flag as shown in section 9.3.9 9888 /9777 - Set / clear the
SMARTCARD read only flag on page 66.

Either of these indications will tell the user that data is being transferred
to or from the SMARTCARD:

* SM-Keypad: The decimal point after the fourth digit in the upper
display will flash.

* MP-Keypad: The symbol 'CC' will appear in the lower left hand
corner of the display.

The card should not be removed during data transfer because the drive

will trip. If a trip occurs you must either try to transfer the data again or, in

the case of a card-to-drive transfer, the default parameters should be

loaded.

9.3

Transferring data

When a code is entered into Pr xx.00 and the drive is subsequently
reset, the drive will carry out the actions listed in Table 9-2.

Table 9-2 Transferring data

Codes Actions

Pr x.00 = rEAd 1 | Transfer SMARTCARD data block 1 to the drive.

Pr x.00 = rEAd 2 | Transfer SMARTCARD data block 2 to the drive.

Pr x.00 = rEAd 3 | Transfer SMARTCARD data block 3 to the drive.
Transfer drive parameters as difference from default

Prx.00=Prog1/,, SMARTCARpD data block number 1.
Transfer drive parameters as difference from default

Prx.00 = PrOg 2 to SMARTCARpD data block number 2.

Prx00=P0g3 1 oL TCARD aats bock umoer o,
Transfer drive parameters as difference from

Pr x.00 = 2001 defaultsto a bootab!e SMARTCARD data block with
block number 1. This will clear data block 1 on the
card if it already exists.

_ Transfer drive parameters to a SMARTCARD data

Pr x.00= 3yyy
block number yyy.

Pr x.00 = 4yyy Transfer drive data as difference from defaults to
SMARTCARD data block number yyy.

Pr x.00= 5yyy Transfer drive user program to SMARTCARD data
block number yyy.

Prx.00 = 6yyy | Transfer SMARTCARD data block yyy to the drive.

Pr x.00 = 7yyy Erase SMARTCARD data block yyy.

Pr x.00 = 8yyy Compare drive parameters with data block yyy.

Pr x.00 = 9555 | Clear SMARTCARD warning suppression flag.

Prx.00 =9666 | Set SMARTCARD warning suppression flag.

Pr x.00= 9777 Clear SMARTCARD read-only flag.

Pr x.00 = 9888 | Set SMARTCARD read-only flag.

Prx.00 =9999 | Erase SMARTCARD.

Pr11.42 (SE09, | Transfer SMARTCARD data block 1 to the drive

0.30) = Read provided it is a parameter file.

Pr 11.42 (SE09, | Transfer drive parameters to a SMARTCARD data

0.30) = Prog block number 1.

Pr 11.42 (SE09, | Transfer drive parameters to a SMARTCARD data

0.30) = Auto block with data block number 1 provided.

Pr11.42 (SE09, | Pr 11.42 (SE09, 0.30) has been changed since

0.30) = boot power-up.

Where yyy indicates the data block number 001 to 999, refer to Table 9-
2 for restrictions on data block numbers.

NOTE

If the read only flag is set then only codes 6yyy or 9777 are effective.

9.3.1

Writing to the SMARTCARD

3yyy - Transfer data to the SMARTCARD

The data block contains the complete parameter data from the drive, i.e.
all user-save (US) parameters except parameters with the NC coding bit
set. Power-down save (PS) parameters are not transferred to the
SMARTCARD.
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4yyy - Write default differences to a SMARTCARD
The data block only contains the parameter differences from the last
time default settings were loaded.

Six bytes are required for each parameter difference. The data density is
not as high as when using the 3yyy transfer method as described in the
section 3yyy - Transfer data to the SMARTCARD but in most cases the
number of differences from default is small and the data blocks are
therefore smaller. This method can be used for creating drive macros.
PS parameters are not transferred to the SMARTCARD.

Writing a parameter set to the SMARTCARD

Setting Pr 11.42 (SE09, 0.30) to Prog (2) and resetting the drive will save
the parameters to the SMARTCARD, i.e. this is equivalent to writing
3001 to Pr xx.00. All SMARTCARD trips apply except 'C.Chg'. If the data
block already exists it is automatically overwritten.

When the action is complete this parameter is automatically reset to
nonE (0).

9.3.2 Reading from the SMARTCARD

6yyy - Read default differences from a SMARTCARD

When the data is transferred back to a drive, using 6yyy in Pr xx.00, it is
transferred to the drive RAM and the drive EEPROM. A parameter save
is not required to retain the data after power-down. Set-up data for any
Solutions Modules installed are stored on the card and are transferred to
the destination drive. If the Solutions Modules are different between the
source and destination drive, the menus for the slots where the
Solutions Module categories are different are not updated from the card
and will contain their default values after the copying action.

The drive will produce a 'C.Optn’ trip if the Solutions Modules installed to
the source and destination drive are different or are in different slots. If
the data is being transferred to a drive of a different voltage or current
rating a 'C.rtg' trip will occur.

Table 9-3 lists the rating dependent parameters (RA coding bit set) that
will not be written to the destination drive and will contain their default
values after the copying action.

Table 9-3 Rating dependent parameters

Parameter Function
4.05 Current limit
4.06 Current limit
4.07 Current limit
4.24 User current maximum scaling
5.07 (SE07, 0.28) | Motor rated current
5.09 (SE06, 0.27) | Motor rated voltage

Reading a parameter set from the SMARTCARD

Setting Pr 11.42 (SE09, 0.30) to rEAd (1) and resetting the drive will
transfer the parameters from the card into the drive parameter set and
the drive EEPROM, i.e. this is equivalent to writing 6001 to Pr xx.00. All
SMARTCARD trips apply. Once the parameters are successfully copied
this parameter is automatically reset to nonE (0). Parameters are saved
to the drive EEPROM after this action is complete.

NOTE

This operation is only performed if data block 1 on the card is a full
parameter set (3yyy transfer) and not a default difference file (4yyy
transfer). If data block 1 does not exist a 'C.dAt' trip occurs.

9.3.3 Auto saving parameter changes

This setting causes the drive to automatically save any changes made to
Menu 0 parameters on the drive to the SMARTCARD. The latest Menu 0
parameter set in the drive is therefore always backed up on the
SMARTCARD.

Changing Pr 11.42 (SE09, 0.30) to Auto (3) and resetting the drive will
immediately save the complete parameter set from the drive to the card,
i.e. all User Save (US) parameters except parameters with the NC
coding bit set. Once the whole parameter set is stored only the individual
modified menu 0 parameter setting is updated.

Advanced parameter changes are only saved to the card when Pr xx.00
is set to a 1000 and the drive reset.

All SMARTCARD trips apply, except ‘C.Chg'’. If the data block already
contains information it is automatically overwritten.

If the card is removed when Pr 11.42 (SE09, 0.30) is set to 3, Pr 11.42
(SE09, 0.30) is then automatically set to nonE (0).

When a new SMARTCARD is installed Pr 11.42 (SE09, 0.30) must be
set back to Auto (3) by the user and the drive reset so the complete
parameter set is rewritten to the new SMARTCARD if auto mode is still
required.

When Pr 11.42 (SE09, 0.30) is set to Auto (3) and the parameters in the
drive are saved, the SMARTCARD is also updated, therefore the
SMARTCARD becomes a copy of the drives stored configuration.

At power up, if Pr 11.42 (SE09, 0.30) is set to Auto (3), the drive will save
the complete parameter set to the SMARTCARD. The drive will display
‘cArd’ during this operation. This is done to ensure that if a user puts a
new SMARTCARD in during power down the new SMARTCARD wiill
have the correct data.

NOTE

When Pr 11.42 (SE09, 0.30) is set to Auto (3) the setting of Pr 11.42
(SE09, 0.30) itself is saved to the drive EEPROM but NOT to the
SMARTCARD.

9.3.4 Booting up from the SMARTCARD on every
power up (Pr 11.42 (SE09, 0.30) = boot (4))

When Pr 11.42 (SE09, 0.30) is set to boot (4) the drive operates the

same as Auto mode, except when the drive is powered up. The

parameters on the SMARTCARD will be automatically transferred to the

drive at power-up if the following are true:

* Acard is inserted in the drive

» Parameter data block 1 exists on the card

* Thedatain block 1 is type 1 to 5 (as defined in Pr 11.38)

*  Pr11.42 (SE09, 0.30) on the card set to boot (4)

The drive will display 'boot' during this operation. If the drive mode is

different from that on the card, the drive gives a 'C.Typ' trip and the data

is not transferred.

If 'boot’ mode is stored on the copying SMARTCARD this makes the

copying SMARTCARD the master device. This provides a very fast and

efficient way of re-programming a number of drives.

If data block 1 contains a bootable parameter set and data block 2
contains an Onboard PLC program (type 17 as defined in Pr 11.38), then
the onboard PLC program will be transferred to the drive at power up
along with the parameter set in data block 1.

NOTE

“Boot” mode is saved to the card, but when the card is read, the value of
Pr 11.42 (SE09, 0.30) is not transferred to the drive.

9.3.5 Booting up from the SMARTCARD on every
power up (Pr xx.00 = 2001)

It is possible to create a difference from default bootable file by setting

Pr xx.00 to 2001 and resetting the drive. This type of file causes the

drive to behave in the same way at power-up as a file created with boot

mode set up with Pr 11.42 (SEQ9, 0.30). The difference from the default

file is that it has the added advantage of including Menu 20 parameters.

Setting Pr xx.00 to 2001 will overwrite data block 1 on the card, if it
already exists.

If a data block 2 exists and contains an Onboard PLC program (type 17
as defined in Pr 11.38), this will also be loaded after the parameters have
been transferred.

A bootable difference from default file can only be created in one

operation and parameters cannot be added as they are saved via Menu
0.

9.3.6 Comparing drive full parameter set with the
SMARTCARD values

Setting 8yyy in Pr xx.00, will compare the SMARTCARD file with the

data in the drive:

* If the compare is successful Pr xx.00 is simply set to 0

* If the compare fails a ‘C.cpr’ trip is initiated
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9.3.7 T7yyy /9999 - Erasing data from the
SMARTCARD SMARTCARD data number
Data can be erased from the SMARTCARD one data block at a time or RW | Uni | NC | | | | | |
with data blocks 1 to 499 in selected together. & 0 to 1002 = 0
* Setting 7yyy in Pr xx.00 will erase SMARTCARD data block yyy

»  Setting 9999 in Pr xx.00 will erase SMARTCARD data blocks 1 to
499

9.3.8 9666 / 9555 - Set / clear SMARTCARD warning
suppression flag

1. If the Solutions Module(s) installed to the source and destination

drive are different, or are in different slots, the drive will produce a

'C.Optn’ trip.

If the data is being transferred to a drive of a different voltage or

current rating a 'C.rtg' trip will occur.

It is possible to suppress these trips by setting the warning suppression

flag. If this flag is set the drive will not trip if the Solutions Module(s) or

drive ratings are different between the source and the destination drives.

The Solutions Module or rating dependent parameters will not be

transferred.

2.

+  Setting 9666 in Pr xx.00 will set the warning suppression flag
* Setting 9555 in Pr xx.00 will clear the warning suppression flag

9.3.9 9888/9777 - Set/ clear the SMARTCARD read
only flag

The SMARTCARD may be protected from writing or erasing by setting

the read only flag. If an attempt is made to write or erase a data block

when the read only flag is set, a 'C.rdo’ trip is initiated.

When the read only flag is set only codes 6yyy or 9777 are effective.

»  Setting 9888 in Pr xx.00 will set the read only flag
*  Setting 9777 in Pr xx.00 will clear the read only flag

9.4 Data block header information

Each data block stored on a SMARTCARD has header information
detailing the following:

* A number which identifies the data block (Pr 11.37)

+ Type of data stored in the data block (Pr 11.38)

»  Drive mode if the data is parameter data (Pr 11.38)

» Version number (Pr 11.39)

* Checksum (Pr 11.40)

* Read-only flag

»  Warning suppression flag

The header information for each data block that has been used can be
viewed in Pr 11.38 to Pr 11.40 by increasing or decreasing the data block
number set in Pr 11.37.

If Pr 11.37 is set to 1000: the checksum parameter (Pr 11.40) shows the
number of bytes left on the card in 16 byte pages.

If Pr 11.37 is set to 1001: the checksum parameter (Pr 11.40) shows the
total capacity of the card in 16 byte pages. Therefore, for a 4kB card this
parameter would show 254.

If Pr 11.37 is set to 1002: the checksum parameter (Pr 11.40) shows the
state of the read-only (bit 0) and warning suppression flags (bit 1).

If there is no data on the card: Pr 11.37 can only have values of 0 or
1000 to 1002.

This parameter shows the data blocks that are stored on a
SMARTCARD with header information, including a number to identify
the data block.

RO

SMARTCARD data type/mode

Txt | NC |

[ PT [ |

8

0to18

=

This parameter gives the type/mode of the data block selected with
Pr 11.37 as shown in the following table.

Table 9-4 Pr 11.38 types and modes
Pr 11.38 String Type/Mode

0 FIEE | Value when Pr 11.37 = 0

1 3C.SE (Cr)]c:)TlrJ'r;zr;t)jer SE mode parameter file

2 30pEn.LP | Open-loop mode parameter file

3 3CL.VECt | Closed-loop vector mode parameter file

4 3SErVO | Servo mode parameter file

5 3REGEn | Regen mode parameter file

6 3DC DC mode parameter file

7 3Un Unused

8 3Un Unused

9 4C.SE g)lngno]:ta:Z:;)SE mode difference from default

10 40pEn.LP | Open-loop mode difference from default file

1" 4CL VECt Closed-l_oop vector mode difference from
default file

12 4SErVO | Servo mode difference from default file

13 4REGEN | Regen mode difference from default file

14 4DC DC Mode difference from default file

15 & 16 4Un Unused

17 LAddEr Onboard Application Lite user program file
A file containing user defined data (the file is

18 Option normally created by an SM-Applications
Solutions Module)

SMARTCARD data version
RW | Uni | NC | | | | | |
¢ 0 to 9999 = 0

This parameter gives the version number of the data block.

SMARTCARD data checksum

RO | Uni | NC | | | | PT | |
9.5 SMARTCARD parameters 2 0 to 65335 = 0
- This parameter gives the checksum of the data block, space left on the
i SMARTCARD parameter data previously loaded card, the total space on the card or the card flags. Refer to Pr 11.37 for
RO | Uni | NC | | | | PT | US | information.
¢ 0 to 999 = 0

This parameter shows the number of the data block last parameter or
difference from default data block transferred from a SMARTCARD to
the drive.
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11.42 Parameter copyin
(SE09, 0.30) pying
RW Txt | NC | | | | | us* |
¢ Oto4 = 0
* Mode 1 and Mode 2 are not saved when the drive parameters are
saved. This parameter can only be saved to EEPROM if it has a value of
0,3 or4.
Table 9-5 Pr 11.38 actions
Actions Value Result
None 0 Inactive
) Read parameter set from
Reading ! SMARTCARD
Programmin 2 Program parameter set to the
9 9 SMARTCARD
Auto 3 Auto save
Boot 4 Boot mode
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9.6 SMARTCARD trips

After an attempt to read, write or erase data to or from a SMARTCARD a trip may occur if there has been a problem with the command. Table 9-6 lists

the trip indications and

conditions that will cause the SMARTCARD to trip,

Table 9-6 Trip conditions

Trip

Condition

SMARTCARD trip: The menu 0 parameter modification cannot be saved to the SMARTCARD because the necessary
file has not been created on the SMARTCARD

177

A write to a Menu 0 parameter has been initiated with the keypad by exiting edit mode and Pr 11.42 (SE09, 0.30) is set for
auto or boot mode. However the necessary boot file has not been created on the SMARTCARD to take the new parameter
value. This occurs when Pr 11.42 (SE09, 0.30) is changed to auto or boot mode, but the drive is not subsequently reset.

SMARTCARD trip: SMARTCARD can not perform the required function as it is being accessed by a Solutions
Module

178

C.Chg

An attempt has been made to access a SMARTCARD. However an Solutions Module is already accessing the
SMARTCARD.

SMARTCARD trip: Data location already contains data

C.Optn

An attempt has been made to store data in a SMARTCARD data block that already exists.

SMARTCARD trip: Solutions Modules installed are different between source drive and destination drive

180

Parameter data or default difference data is being transferred from a SMARTCARD to the drive, but the Solutions Module
categories are different between source and destination drives. This trip does not stop the data transfer, but is a warning that
the data for the Solutions Modules that are different will be set to the default values and not the values from the card. This trip
also applies if a compare is attempted between the data block and the drive.

SMARTCARD trip: SMARTCARD has the Read Only bit set

181

An attempt has been made to modify a read-only SMARTCARD (i.e. erase the card, erase a file or create a file). A
SMARTCARD is read-only if the read-only flag has been set or the card contains data blocks with numbers from 500 to 999.
Attempting to create data blocks with numbers from 500 to 999 will always cause a trip.

SMARTCARD trip: SMARTCARD data is corrupted

182

An attempt has been made to transfer a data block from a SMARTCARD to the drive or to compare a SMARTCARD data
block and the checksum is incorrect or the data structure on the card is incorrect.

SMARTCARD trip: Data location specif-ied does not contain any data

183

C.FULL

An attempt has been made to transfer a data block from a SMARTCARD to the drive or to compare a SMARTCARD data
block and the block does not exist.

SMARTCARD trip: SMARTCARD full

C.Acc

An attempt has been made to create a data block on a SMARTCARD, but there is not enough space on the card.

SMARTCARD trip: SMARTCARD Read / Write fail

185

An attempt has been made to access a SMARTCARD, but a card is not present or communications failure has occurred
between the drive and the card. This trip is also produced if an attempt is made to access a data block that has already been
opened by an Solutions Module.

SMARTCARD trip: The voltage and/or current rating of the source and destination drives are different

186

Parameter data or default difference data is being transferred from a SMARTCARD to the drive, but the current and /or
voltage ratings are different between source and destination drives. This trip does not stop the data transfer, but is a warning
that the data for the Solutions Modules that are different will be set to the default values and not the values from the card. This
trip also applies if a compare is attempted between the data block and the drive.

SMARTCARD trip: SMARTCARD parameter set not compatible with drive

187

This trip is produced during a compare if the drive mode in the data block is different from the current drive mode and the file
is a parameter or defaults differences file. This trip is also produced if an attempt is made to transfer parameters from a
parameter or default difference to the drive if the drive mode in the data block is outside the allowed range of drive modes for
the drive.

SMARTCARD trip: The values stored in the drive and the values in the data block on the SMARTCARD are different

A compare has been carried out between a data block on a SMARTCARD and the drive and the compare has failed. This trip
only occurs if the compare has not already failed with the following trips: C.Typ, C.rtg, C.Optn, C.BUSy, C.Acc or C.Err.
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Table 9-7 SMARTCARD status indications
Lower A
display Description
A parameter set is being transferred from the SMARTCARD to the
drive during power-up. For further information please refer to section
9.3.4 Booting up from the SMARTCARD on every power up (Pr 11.42
(SE09, 0.30) = boot (4)) on page 65.
The drive is writing a parameter set to the SMARTCARD during power-
up. For further information please refer to section 9.3.3 Auto saving
parameter changes on page 65.
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1 0 On boa rd PLC » There are no real-time tasks, i.e. the scheduling rate of the program

cannot be guaranteed. SM-Applications Plus tasks such as Clock,
Event, Pos0 or Speed are not available.
10.1 Onboard PLC and SYPT Lite +  The Onboard PLC should not be used for time-critical applications.

The Mentor MP has the ability to store and execute a 6kB Onboard PLC
ladder logic program without the need for additional hardware in the form
of a Solutions Module.

The ladder logic program is written using SYPT Lite, a Windows™
based ladder diagram editor allowing the development of programs for
execution in SM-Applications Plus.

Advantages of SYPT Lite:

« SYPT Lite is designed to be easy to use and to make program
development as simple as possible. The features provided are a
sub-set of those in the SYPT program editor.

* SYPT Lite programs are developed using ladder logic, a graphical
language widely used to program PLCs (IEC61131-3).

* SYPT Lite allows the user to draw a ladder diagram representing a
program.

* SYPT Lite provides a complete environment for the development of
ladder diagrams. Ladder diagrams can be created, compiled into
user programs and downloaded to SM-Applications Plus for
execution, via the RJ45 serial communications port on the front of
the drive.

* The run-time operation of the compiled ladder diagram on the target
can also be monitored using SYPT Lite and facilities are provided to
interact with the program on the target by setting new values for
target parameters.

+ SYPT Lite is available on the CD that is supplied with the drive.

10.2 Benefits

The combination of the Onboard PLC and SYPT Lite means that Mentor
MP can replace nano and some micro PLCs in many applications. The
Onboard PLC programs can consist of up to a maximum of 50 ladder
logic rungs (up to 7 function blocks and 10 contacts per rung). The
Onboard PLC program can also be transferred to and from a
SMARTCARD for backup or quick commissioning.

In addition to the basic ladder symbols, SYPT Lite contains a sub-set of
the function from the full version of SYPT. These include:

*  Arithmetic blocks

*  Comparison blocks
* Timers

+ Counters

*  Multiplexers

* Latches

*  Bit manipulation

Typical applications for the Onboard PLC include,

* Ancillary pumps

» Fans and control valves
* Interlocking logic

* Sequences routines

»  Custom control words.

10.3 Limitations

Compared with the SM-Applications Plus or SM-Applications Lite V2
modules when programmed with SYPT, the Onboard PLC program has
the following limitations:

*  The maximum program size is 6080 bytes including header and
optional source code.

»  The Mentor MP is rated for 100 program downloads. This limitation
is imposed by the flash memory used to store the program within the
drive.

* The user cannot create user variables. The user is only able to
manipulate the drive parameter set.

* The program cannot be downloaded or monitored over CTNet. The
program is only accessible via the drives RJ45 serial
communications port.

For time-critical applications either the SM-Applications Plus or SM-

Applications Lite V2 Solutions Modules should be used.
The program runs at a low priority. The Mentor MP provides a single
background task in which to run a ladder diagram. The drive is prioritized
to perform its major functions first, e.g. motor control, and will use any
remaining processing time to execute the ladder diagram as a
background activity. As the drive's processor becomes more heavily
loaded, less time is spent executing the program.

Figure 10-1 Mentor MP Onboard PLC program scheduling
Major I :
drive 1 1

functions

| | J
User | |
program || 1 || |
| |

0 64 128 >
Time
(milliseconds)

The user program is scheduled for a short period approximately once
every 64ms. The time for which the program is scheduled will vary
between 0.2ms and 2ms depending on the loading of the drive's
processor.

When scheduled, several scans of the user program may be performed.

Some scans may execute in microseconds. However, when the main

drive functions are scheduled there will be a pause in the execution of

the program causing some scans to take many milliseconds. SYPT Lite

displays the average execution time calculated over the last 10 scans of

the user program.

The Onboard PLC and SYPT Lite form the first level of functionality in a

range of programmable options for Mentor MP.

* SYPT Lite can be used with either the Onboard PLC or with SM-
Applications Lite V2 to create ladder logic programs.

* SYPT can be used with either the SM-Applications Lite V2 or SM-
Applications Plus to create fully flexible programs using ladder logic,
function blocks or DPL script.
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Figure 10-2 Programming options for Mentor MP
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10.4 Getting started

SYPTLite can be found on the CD which is supplied with the drive.
SYPTLite system requirements

*  Windows 2000/XP/Vista. Windows 95/98/98SE/Me/NT4 are not

supported
*  Pentium Il 500MHz or better recommended
+  128MB RAM

*  Minimum of 800x600 screen resolution. 1024x768 is recommended

» Adobe Acrobat 5.10 or later (for viewing User Guides)

*  Microsoft Internet Explorer V5.0 or later

+  RS232 to RS485, RJ45 communications lead to connect the PC to
the drive

» Administrator rights are required to install the software

To install SYPTLite, insert the CD and the auto-run facility should start
up the front-end screen, from which SYPTLite can be selected.

See the SYPTLite help file for more information regarding using
SYPTLite, creating ladder diagrams and the available function blocks.

10.5 Onboard PLC parameters

The following parameters are associated with the Onboard PLC
program.

Drive Onboard PLC program enable

RW | Uni ] 1 ] 0S|

4 0to2 = 2

This parameter is used to start and stop the drive Onboard PLC program.

Value Description

0 Halt the drive Onboard PLC program.

Run the drive Onboard PLC program (if installed). Any out-of-
range parameter writes attempted will be clipped to the
maximum / minimum values valid for that parameter before
being written.

Run the drive Onboard PLC program (if installed). Any out-of-

2 range parameter writes attempted will cause a ‘UP ovr’ trip.
Drive Onboard PLC program status
RO Bi | | | NC | PT | |
¢ -128 to +127 =

The drive Onboard PLC program status parameter indicates to the user
the actual state of the drive Onboard PLC program.
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Onboard PLC program caused a drive trip due to an error
condition while running rung n. Note that the rung number is
shown on the display as a negative number.

0 Onboard PLC program is not installed.

1 Onboard PLC program is installed but stopped.

2 Onboard PLC program is installed and running.

When an Onboard PLC program is installed and running, the lower
display of the drive flashes ‘PLC’ once every 10s.

Drive Onboard PLC programming events
Uni | | | NC | PT |
0 to 65,535

| PS

¢ =
The drive Onboard PLC programming events parameter holds the
number of times an Onboard PLC program download has taken place
and is 0 on dispatch from the factory. The drive is rated for one hundred
ladder program downloads. This parameter is not altered when defaults
are loaded.

Drive Onboard PLC program average scan time
Uni | | | NC | PT | |

0 to 65,535 ms

RO
g

This parameter is updated once per second or once per Onboard PLC
program scan whichever is the longest. If more than one program scan
occurs within the one second update period the parameter shows the
average scan time. If the program scan time is longer than one second
the parameter shows the time for the last program scan.

=

Drive Onboard PLC program first run
Bit | | | NC | PT | |
OFF (0) or On (1)

RO
8

The Drive Onboard PLC program first run parameter is set for the
duration of program scan from the stopped state. This enables the user
to perform any required initialisation every time the program is run. This
parameter is set every time the program is stopped.

=
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Value Description 10.6 Onboard PLC trips

The following trips are associated with the Onboard PLC program.

Trip Diagnosis

Onboard PLC program: Cannot access Onboard
PLC program file on drive

Disable drive - write access is not allowed when the
drive is enabled.

Another source is already accessing Onboard PLC
program - retry once the other action is complete.

Onboard PLC program attempted divide by zero

Check program

Onboard PLC program variables and function
block calls using more than the allowed RAM
space (stack overflow)

Check program

Onboard PLC program attempted out of range
parameter write

Check program

Onboard PLC program attempted access to a non-
existent parameter

Check program

Onboard PLC program attempted write to a read-
only parameter

Check program

Onboard PLC program attempted read of a write-
only parameter

Check program

Onboard PLC program undefined trip

Check program

Onboard PLC program requested a trip

96

| Check program

10.7 Onboard PLC and the SMARTCARD

The Onboard PLC program in a drive may be transferred from the drive
to a SMARTCARD and vice versa.

» To transfer an Onboard PLC program from the drive to a
SMARTCARD, set Pr xx.00 to 5yyy and reset the drive

» To transfer an Onboard PLC program from the SMARTCARD to a
drive, set Pr xx.00 to 6yyy and reset the drive.

(Where yyy is the data block location, see Table 9-1 SMARTCARD data
blocks on page 64 for restrictions on block numbers).

If an attempt is made to transfer an Onboard PLC program from a drive
to the SMARTCARD when the drive contains no program, the block is
still created on the SMARTCARD but it will contain no data. If this data
block is then transferred to a drive, the destination drive will then have
no Onboard PLC program.

The smallest SMARTCARD compatible with Mentor MP has a capacity
of 4064 bytes and each block can be up to 4064 bytes in size. The
maximum size of a user program is 4032 bytes so it is guaranteed that
any Onboard PLC program downloaded to a Mentor MP will fit on to an
empty SMARTCARD. A SMARTCARD can contain a number of
Onboard PLC programs until the capacity of the card is used.
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11  Advanced parameters

This is a quick reference to all parameters in the drive showing units,
ranges, limits etc, with block diagrams to illustrate their function. Full

Obtimization SMARTCARD | Onboard WAGVELLZLE Technical Diagnostics uL
P operation PLC parameters data 9 information
Coding

The coding defines the attributes of the parameter as follows.

Table 11-2 Key to parameter table coding

parameter descriptions can be found in the Advanced User Guide on the n "
supplied CD ROM. Cod.mg . Attribute
These advanced parameters are listed for reference purposes only. The Bit 1 bit parameter
lists in this chapter do not include sufficient information for adjusting SP | Spare: not used
these parameters. Incorrect adjustment can affect the safety of the Filtered: some parameters which can have rapidly changing
system, and damage the drive and or external equipment. Before Fl values are filtered when displayed on the drive keypad for
attempting to adjust any of these parameters, refer to the Advanced easy viewing.
User Guide. Destination pointer parameter: This parameter can be used
Table 11-1 Menu descriptions DE to set up thg Iocatloq (i.e. menu/parameter number) where
- ] the destination data is to be routed.
enu unc l.on . — Txt Text: the parameter uses text strings instead of numbers.
! Speed reference selection, limits and filters VM Variable maximum: the maximum of this parameter can
2 Ramps vary.
3 Speed feedback and speed control pp | Decimal place: indicates the number of decimal places used
4 Torque and current control by this parameter.
5 Motor and field control No default: when defaults are loaded (except when the drive
6 Sequencer and clock ND is manufactured or on EEPROM failure) this parameter is
7 Analog /0 not modified.
e Rating dependant: this parameter is likely to have different
8 Digital 110 ) . .
9 = bie Tog 3 — values and ranges with drives of different voltage and
rogr?mma € logic a.n .motorlz.e pot current ratings. Parameters with this attribute will not be
10 Drive status and trip information transferred to the destination drive by a SMART card when
11 General drive set-up RA the rating of the destination drive is different from the source
Threshold detectors, variable selectors and brake drive if the drive voltage ratings are different or the file is a
12 control function parameter file. However, the value will be transferred if only
13 Position control the current rating is different and the file is a differences
from default type file.
14 User PID controller , _
- Not copied: not transferred to or from smart cards during
15 Slot 1 Solutions Module menu NC cloning
16 Slot 2 Solutions Module menu NV | Not visible: not visible on the keypad.
17 .Slo.t 3 Solutions Modu!e m?n“ PT | Protected: cannot be used as a destination.
18 User application menu 1 (saved in drive EEPROM) us User save: saved in drive EEPROM when the user initiates
19 User application menu 2 (saved in drive EEPROM) a parameter save.
20 User application menu 3 (not saved in drive EEPROM) RW | Read/write: can be written by the user.
21 Second motor parameters Bit default one/unsigned: Bit parameters with this flag set to
22 Additional Menu 0 set up BU one have a default of one (all other bit parameters have a
23 Header selections default of zero. Non-bit parameters are unipolar if this flag is
one.
Default abbreviations: PS Z’:\Q/Jed-i%wn save: automatically saved in drive EEPROM

EUR> European default value
USA> USA default value

Parameter numbers shown in brackets {...} are the equivalent sub block/
Menu 0 parameters.

In some cases, the function or range of a parameter is affected by the
setting of another parameter; the information in the lists relates to the
default condition of such parameters.
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Table 11-3 Feature look-up table

Feature Related parameters (Pr)

Acceleration rates 210 211t02.19 232 | 233 | 234 | 2.02
Analog speed reference 1 136 | 710 | 7.01 | 707 | 7.08 | 7.09 | 725 | 7.26 | 7.30
Analog speed reference 2 137 | 714 | 141 | 7.02 | 7.11 712 | 713 | 7.28 | 7.31
Analog I/0 Me;nu
Analog input 1 7.01 | 707 | 708 | 7.09 | 710 | 7.25 | 7.26 | 7.30
Analog input 2 702 | 711 | 712 | 713 | 714 | 7.28 | 7.31
Analog input 3 703 | 715 | 716 | 717 | 718 | 7.29 | 7.32
Analog output 1 719 | 7.20 | 7.21 | 7.33
Analog output 2 722 | 723 | 7.24
Application menu Menu 18 Menu 19 Menu 20
At speed indicator bit 3.06 | 3.07 | 3.09 | 10.06 | 10.05 | 10.07
Auto reset 10.34 | 10.35 | 10.36 | 10.01
Autotune 413 | 414 | 434 | 512 | 515 | 523 | 524 | 529 | 530 | 559 | 561 | 570 | 5.72 | 5.74
Binary sum 929 | 930 | 9.31 | 932 | 933 | 9.34
Bipolar speed 1.10
Brake control 12.40to 12.49
Catch a spinning motor 6.09
Coast to stop 6.01
Comms 11.23 to 11.26
Copying 11.42 | 11.36 to 11.40
Cost - per kWh electricity 6.16 | 6.17 | 6.24 | 6.25 | 6.26 | 6.40
Current controller 413 | 414 | 434 | 515
Current feedback 401 | 402 | 416 | 419 | 420 | 427 | 428 | 429 | 430 | 431 | 432 [ 10.08 | 10.17
Current limits 405 | 4.06 | 4.07 | 418 | 5.07 | 10.09
Deceleration rates 220 | 221t0229 | 204 | 235t02.37 | 2.02 | 2.08 | 6.01
Defaults 11.46
Digital /O Mend
Digital 1/0 read word 8.20
Digital 1/0 T24 8.01 | 811 | 8.21 | 8.31
Digital 1/0 T25 8.02 | 8.12 | 8.22 | 8.32
Digital I1/0 T26 8.03 | 8.13 | 8.23 | 8.33
Digital input T27 8.04 | 8.14 | 8.24
Digital input T28 8.05 | 8.15 | 8.25 | 8.39
Digital input T29 8.06 | 8.16 | 8.26 | 8.39
Digital lock 13.10 {13.01t0 13.09 | 13.11 | 13.12 | 13.16 | 3.22 | 3.23 [13.19t0 13.23
Direction 10.13 | 6.30 | 6.31 | 3.01 | 3.02 | 10.14 | 8.03 | 8.04
Display timeout 11.41
Drive active 10.02
Drive OK 10.01 | 8.27 | 8.07 | 8.17 | 10.36
Electronic nameplate 3.49
Enable 6.15 | 8.09 | 8.10
Encoder reference 3.43 | 344 | 3.45 | 3.46
Encoder set up 3.33 3.34t03.42 3.47 | 3.48
External trip 10.32 | 8.10 | 8.07
Fan speed 6.45
Filter change 6.19 | 6.18
Hard speed reference 3.22 | 3.23
1/0 sequencer 6.04 | 6.30 | 6.31 | 6.32 | 6.33 | 6.34 | 6.42 | 643 | 6.40
Inertia compensation 238 | 512 | 422 | 3.18
Jog reference 1.05 | 219 | 2.29
Keypad reference 117 | 114 | 143 | 151 | 6.12 | 6.13
Limit switches 6.35 | 6.36
Line power supply loss 6.03 | 5.05
Local position reference 13.20 to 13.23
Logic function 1 9.01 [ 9.04 | 9.05 | 9.06 | 9.07 | 9.08 | 9.09 | 9.10
Logic function 2 9.02 | 914 | 915 | 916 | 917 | 9.18 | 9.19 | 9.20
Marker pulse 3.32 | 3.31
Maximum speed 1.06
Menu 0 set up 22.01t0 22.21 Menu 22
Minimum speed 1.07 | 10.04
Modules - number of 11.35
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Feature Related parameters (Pr)
Motor map 5.07 | 5.08 | 5.09 | 570 | 5.73
Motor map 2 Menu 21 11.45
Motorized potentiometer 921 | 922 | 923 | 924 | 925 | 9.26 | 9.27 | 9.28
Offset speed reference 1.04 | 1.38 | 1.09
Onboard PLC 11.47 to 11.51
Open collector digital outputs 8.30
Orientation 13.10 {13.13t0 13.15
Output 5.01 | 5.02 | 5.03
Overspeed threshold 3.08
PID controller Menu 14
Position feedback - drive 3.28 | 3.29 | 3.30 | 3.50
Positive logic 8.29
Power up parameter 11.22 | 11.21
Precision reference 118 | 119 | 1.20 | 1.44
Preset speeds 1.15 1.21t01.28 116 | 1.14 | 1.42 1.45t0 1.48 1.50
Programmable logic Mznu
Regenerating 10.10
Relative jog 13.17 t0 13.19
Relay output 8.07 | 8.17 | 8.27 | 840 | 8.50 | 8.60
Reset 10.33 | 8.02 | 8.22 | 10.34 | 10.35 | 10.36 | 10.01
S ramp 2.06 | 2.07
Security code 11.30 | 11.44
Serial comms 11.23 to 11.26
Skip speeds 1.29 | 1.30 | 1.31 132 | 133 | 1.34 | 1.35
SMARTCARD 11.36 to 11.40 | 11.42
Software version 11.29 | 11.34
Speed controller 3.10t03.17 | 3.20 | 3.21
Speed feedback 3.02 | 3.03
Speed feedback - drive 3.26 | 327 | 328 | 3.29 | 3.31 | 342 | 352 | 3.55 | 356 | 3.57 | 3.58
Speed reference selection 114 | 115 | 149 | 150 | 1.01
Status word 10.40
Supply 5.05
Thermal protection - drive 7.04 | 7.34 | 10.18
Thermal protection - motor 415 | 507 | 419 | 416 | 425 | 715
Thermistor input 7.15 | 7.03
Threshold detector 1 12.01 { 12.03 to 12.07
Threshold detector 2 12.02 {12.23 to 12.27
Time - filter change 6.19 | 6.18
Time - powered up log 6.20 | 6.21 | 6.28
Time - run log 6.22 | 6.23 | 6.28
Torque 4.03 | 426 | 5.32
Torque mode 4.08 | 4.11 4.09 | 4.10
Trip detection 10.20 to 10.29
Trip log 10.20 to 10.29 | 10.41 to 10.51 | 6.28
Under voltage 5.05 |
Variable selector 1 12.08 to 12.15
Variable selector 2 12.28 t0 12.35
Velocity feed forward 1.39 | 1.40
Voltage rating 11.33 | 5.09 | 5.05
Warning 10.19 | 10.17 | 10.18 | 10.40
Zero speed indicator bit 3.05 | 10.03
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Parameter ranges and variable maximums:

The two values provided define the minimum and maximum values for
the given parameter. In some cases the parameter range is variable and
dependant on either:

« other parameters

« the drive rating

+ or a combination of these

The values given in Table 11-4 are the variable maximums used in the
drive.

Table 11-4 Definition of parameter ranges & variable maximums

Maximum Definition

Maximum speed reference

If Pr1.08 = 0: MAX_SPEED_REF = Pr 1.06 (SE02, 0.23)

If Pr1.08 = 1: MAX_SPEED_REF is Pr 1.06 (SE02, 0.23) or — Pr 1.07 (SE01, 0.22) whichever is the largest
(If the second motor map is selected Pr 21.01 is used instead of Pr 1.06 (SE02, 0.23) and Pr 21.02 instead of
Pr1.07 (SE01, 0.22))

MAX_SPEED_REF
[10000.0rpm]

Maximum applied to speed reference limits
A maximum limit may be applied to the speed reference to prevent the nominal encoder frequency from
exceeding 500kHz. The maximum is defined by

SPEED_LIMIT_MAX (in rpm) = 500kHz x 60 / ELPR = 3.0 x 107 / ELPR subject to an absolute maximum of
SPEED_LIMIT_MAX 10,000 rpm. , , , _

[10000.0rpm] ELPR is equivalent encoder lines per revolution and is the number of lines that would be produced by a
quadrature encoder.

Quadrature encoder ELPR = number of lines per revolution

F and D encoder ELPR = number of lines per revolution / 2

This maximum is defined by the device selected with the speed feedback selector (Pr 3.26 (Fb01, 0.71)) and
the ELPR set for the position feedback device.

Maximum speed

SPEED_MAX This maximum is used for some speed related parameters in menu 3. To allow headroom for overshoot etc. the
[10000.0rpm] maximum speed is twice the maximum speed reference.

SPEED_MAX =2 x MAX_SPEED_REF

Maximum ramp rate

If (Pr1.06 (SE02, 0.23) [Pr 21.01] >= 1000 and Pr 2.39 = 0) or Pr 2.39 >= 1000 then
MAX_RAMP_RATE = 3200.000

Else if Pr2.39 =0
MAX_RAMP_RATE = 3200 * Pr 1.06 (SE02, 0.23) [Pr 21.01] / 1000.0

MAX_RAMP_RATE
MAX_RAMP_RATE_M2

[3200.000]

Else

MAX_RAMP_RATE = 3200 * Pr 2.39 / 1000.0

End if
RATED_CURRENT_MAX Maximum motor rated current
[9999.99A]

Maximum drive current
BI;QQE@()}AL]JRRENT_MAX The maximum drive current is the current at the over current trip level and is given by:

DRIVE_CURRENT_MAX = RATED_CURRENT_MAX x 2

Maximum current limit settings for motor map 1
This maximum current limit setting is the maximum applied to the current limit parameters in motor map 1. See
introduction to Menu 4 for the definition.

MOTOR1_CURRENT_LIMIT_MAX
[1000.0%]

Maximum current limit settings for motor map 2
This maximum current limit setting is the maximum applied to the current limit parameters in motor map 2. See
introduction to Menu 4 for the definition.

MOTOR2_CURRENT_LIMIT_MAX
[1000.0%]

Maximum torque producing current

TORQUE_PROD_CURRENT_MAX |This is used as a maximum for torque and torque producing current parameters. It is

[1000.0%)] MOTOR1_CURRENT_LIMIT_MAX or MOTOR2_CURRENT_LIMIT_MAX depending on which motor map is
currently active.

Current parameter limit selected by the user

USER_CURRENT_MAX The user can select a maximum for Pr 4.08 (torque reference) and Pr 4.20 (percentage load) to give suitable
[1000.0%)] scaling for analog I/O with Pr 4.24. This maximum is subject to a limit of CURRENT_LIMIT_MAX.
USER_CURRENT_MAX = Pr 4.24
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Maximum

Definition

ARMATURE_VOLTAGE_MAX
[1025]

Maximum armature voltage
Vac x 1.35 (V2 x 3/ )

480 +10% drive: 720

575 +10% drive: 860

690 +10% drive: 1025

NOTE

For 4 quadrant drives maximum armature voltage = Vac x 1.15

QUADRANT_MAX

Quadrant maximum
0 for a 2 quadrant drive.
1 for a 4 quadrant drive.

POWER_MAX
[9999.99kW]

Maximum power in kW
The maximum power has been chosen to allow for the maximum power that can be output by the drive with
maximum DC output voltage and maximum controlled current.
Therefore:
POWER_MAX = ARMATURE_VOLTAGE_MAX x DRIVE_CURRENT_MAX

The values given in square brackets indicate the absolute maximum value allowed for the variable maximum.
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1.1 Menu 1: Speed reference
Menu 1 controls the main reference selection.
Figure 11-1 Menu 1 logic diagram
LOCAL/REMOTE
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Analog reference @
Analog input 1
Analog Menu 8
reference 1
4 6 @ ' Analog reference 2
Menu 7 141 | select
Analog
reference 2
Preset reference
select
Preset reference
Preset reference Keypad reference
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The parameters are all shown in their default settings
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JOG RUN FORWARD RUN REVERSE
v v v
29 26 27
| Menu 8
Menu 6
Sequencer *
‘ Sequencer (Menu 6)
Jog selected Reference in skip
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*Refer to Pr 1.14 (SE05, 0.26)
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Parameter Range({}) Default(=) Type
1.01 | Speed reference selected {dio01, 0.36} +*MAX_SPEED_REF rpm RO | Bi NC| PT
1.02 |Pre-skip filter reference +MAX_SPEED_REF rpm RO | Bi NC| PT
1.03 |Pre-ramp reference {di02, 0.37} +MAX_SPEED_REF rpm RO | Bi NC| PT
1.04 |Reference offset +10,000.0 rpm 0.0 RW| Bi us
1.05 |Jog reference 0 to 1,000.0 rpm 0.0 RW | Uni us
1.06 |Maximum reference clamp {SE02, 0.23} SPEED_LIMIT_MAX rpm 1,000.0 RW | Uni us
1.07 |Minimum reference clamp {SEO01, 0.22} +SPEED_LIMIT_MAX rpm 0.0 RW| Bi PT [US
1.08 |Negative minimum reference OFF (0) or On (1) OFF (0) RW| Bit uUs
clamp enable

1.09 |Reference offset select OFF (0) or On (1) OFF (0) RW| Bit us
1.10 |Bipolar reference enable OFF (0) or On (1) OFF (0) RW| Bit us
1.11 |Reference enabled indicator {di11, 0.46} OFF (0) or On (1) RO | Bit NC|PT
1.12 |Reverse selected indicator {di12, 0.47} OFF (0) or On (1) RO | Bit NC| PT
1.13 |Jog selected indicator {di13, 0.48} OFF (0) or On (1) RO | Bit NC|PT
1.14 |Reference selector {SEO05, 0.26} Oto6 0 (A1.A2) RW | Txt us
1.15 |Preset selector Oto9 0 RW | Uni us
1.6 |breset reference selector 0 to 400.0s 10.0 RW | Uni us
1.17 |Keypad control reference +MAX_SPEED_REF rpm 0.0 RO | Bi NC| PT |PS
1.18 |Precision reference coarse +*MAX_SPEED_REF rpm 0.0 RW| Bi us
1.19 |Precision reference fine 0.0 to 0.099 rpm 0.000 RW | Uni us
1.20 gi;e;glsg’” reference update OFF (0) or On (1) OFF (0) RW | Bit NC

1.21 |Preset reference 1 +MAX_SPEED_REF rpm 0.0 RW/| Bi us
1.22 |Preset reference 2 +*MAX_SPEED_REF rpm 0.0 RW| Bi us
1.23 |Preset reference 3 +MAX_SPEED_REF rpm 0.0 RW/| Bi us
1.24 |Preset reference 4 +MAX_SPEED_REF rpm 0.0 RW| Bi us
1.25 |Preset reference 5 +*MAX_SPEED_REF rpm 0.0 RW| Bi us
1.26 |Preset reference 6 +MAX_SPEED_REF rpm 0.0 RW| Bi us
1.27 |Preset reference 7 +MAX_SPEED_REF rpm 0.0 RW/| Bi us
1.28 |Preset reference 8 +*MAX_SPEED_REF rpm 0.0 RW| Bi us
1.29 |Skip reference 1 0 to 10,000 rpm 0 RW | Uni us
1.30 |Skip reference band 1 0 to 250 rpm 5 RW | Uni us
1.31 | Skip reference 2 0 to 10,000 rpm 0 RW | Uni us
1.32 | Skip reference band 2 0 to 250 rpm 5 RW | Uni us
1.33 |Skip reference 3 0 to 10,000 rpm 0 RW | Uni us
1.34 | Skip reference band 3 0 to 250 rpm 5 RW | Uni us
1.35 |Reference in rejection zone OFF (0) or On (1) RO | Bit NC| PT

1.36 |Analog reference 1 +MAX_SPEED_REF rpm 0 RO | Bi NC

1.37 |Analog reference 2 +*MAX_SPEED_REF rpm 0 RO | Bi NC

1.38 |Percentage trim +100.00% 0.00 RW| Bi NC

1.39 |Velocity feed forward +10,000.0 rpm RO | Bi NC| PT

1.40 |Velocity feed forward select OFF (0) or On (1) RO | Bit NC|PT

1.41 |Reference select flag 1 OFF (0) or On (1) OFF (0) RW| Bit NC

1.42 |Reference select flag 2 OFF (0) or On (1) OFF (0) RW| Bit NC

1.43 |Reference select flag 3 OFF (0) or On (1) OFF (0) RW| Bit NC

1.44 |Reference select flag 4 OFF (0) or On (1) OFF (0) RW| Bit NC

1.45 |Reference select flag 5 OFF (0) or On (1) OFF (0) RW| Bit NC

1.46 |Reference select flag 6 OFF (0) or On (1) OFF (0) RW| Bit NC

1.47 |Reference select flag 7 OFF (0) or On (1) OFF (0) RW| Bit NC

1.48 |Reference timer reset flag OFF (0) or On (1) OFF (0) RW| Bit NC

1.49 |Reference selected indicator 1t0 6 RO | Uni NC

1.50 | Prese: reference selected 1108 RO|Uni| [NC|PT

1.51 Power-up keyboard control 0to?2 0 RW | Txt us

mode reference

1.52 |Reference select flags OFF (0) or On (1) OFF (0) RW| Bit NC

RW [ Read / Write | RO | Read only Uni | Unipolar Bi | Bi-polar Bit | Bit parameter | Txt [ Text string

Fl | Filtered DE | Destination NC | Not copied RA | Rating dependent | PT | Protected US | User save PS | Power down save
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1.2 Menu 2: Ramps

data Diagnostics

uL
information

The pre-ramp speed reference passes through the ramp block controlled by menu 2 before being used by the drive to produce input to the speed

controller. The ramp block includes: linear ramps, and an S ramp function for ramped acceleration and deceleration.

Figure 11-2 Menu 2 logic diagram
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The parameters are all shown at their default settings
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Parameter Range({}) Default(=>) Type
2.01 |Post ramp reference {di03, 0.38-} +SPEED_MAX rpm RO | Bi NC|PT
2.02 |Ramp enable OFF (0) or On (1) On (1) RW | Bit us
2.03 |Ramp hold OFF (0) or On (1) 0 RW | Bit us
2.05 |Ramp output selector OFF (0) or On (1) On (1) RW | Bit us
2.06 |Sramp enable OFF (0) or On (1) 0 Eur: 0, USA: 1 RW | Bit us
2.07 |S ramp acceleration limit 0 to 100.000 52/1000rpm 3.600 RW | Uni us
2.10 |Acceleration rate selector Oto9 0 RW | Uni us
2.11 |Acceleration rate 1 {SE03, 0.24}]0 to MAX_RAMP_RATE s / (Pr 1.06 OR Pr 2.39) 5.000 RW | Uni us
2.12 |Acceleration rate 2 0 to MAX_RAMP_RATE s/ (Pr 1.06 OR Pr 2.39) 5.000 RW | Uni us
2.13 |Acceleration rate 3 0 to MAX_RAMP_RATE s / (Pr 1.06 OR Pr 2.39) 5.000 RW | Uni us
2.14 |Acceleration rate 4 0 to MAX_RAMP_RATE s/ (Pr 1.06 OR Pr 2.39) 5.000 RW | Uni us
2.15 |Acceleration rate 5 0 to MAX_RAMP_RATE s/ (Pr 1.06 OR Pr 2.39) 5.000 RW | Uni us
2.16 |Acceleration rate 6 0 to MAX_RAMP_RATE s / (Pr 1.06 OR Pr 2.39) 5.000 RW | Uni us
2.17 |Acceleration rate 7 0 to MAX_RAMP_RATE s/ (Pr 1.06 OR Pr 2.39) 5.000 RW | Uni us
2.18 |Acceleration rate 8 0 to MAX_RAMP_RATE s/ (Pr 1.06 OR Pr 2.39) 5.000 RW | Uni us
2.19 |Jog acceleration rate 0 to MAX_RAMP_RATE s / (Pr 1.06 OR Pr 2.39) 5.000 RW | Uni us
2.20 |Deceleration rate selector Oto9 0 RW | Uni us
2.21 |Deceleration rate 1 {SE04, 0.25}] 0 to MAX_RAMP_RATE s / (Pr 1.06 OR Pr 2.39) 5.000 RW | Uni us
2.22 |Deceleration rate 2 0 to MAX_RAMP_RATE s / (Pr 1.06 OR Pr 2.39) 5.000 RW | Uni us
2.23 |Deceleration rate 3 0 to MAX_RAMP_RATE s/ (Pr 1.06 OR Pr 2.39) 5.000 RW | Uni us
2.24 |Deceleration rate 4 0 to MAX_RAMP_RATE s / (Pr 1.06 OR Pr 2.39) 5.000 RW | Uni us
2.25 |Deceleration rate 5 0 to MAX_RAMP_RATE s / (Pr 1.06 OR Pr 2.39) 5.000 RW | Uni us
2.26 |Deceleration rate 6 0 to MAX_RAMP_RATE s/ (Pr 1.06 OR Pr 2.39) 5.000 RW | Uni us
2.27 |Deceleration rate 7 0 to MAX_RAMP_RATE s/ (Pr 1.06 OR Pr 2.39) 5.000 RW | Uni us
2.28 |Deceleration rate 8 0 to MAX_RAMP_RATE s / (Pr 1.06 OR Pr 2.39) 5.000 RW | Uni us
2.29 |Jog deceleration rate 0 to MAX_RAMP_RATE s/ (Pr 1.06 OR Pr 2.39) 10.000 RW | Uni us
2.30 |Actual ramp rate selected 1t08 RO | Uni NC [PT
2.31 |Actual ramp rate selected 1t08 RO |Uni NC|PT
2.32 |Acceleration select bit 0 OFF (0) or On (1) RW | Bit NC
2.33 |Acceleration select bit 1 OFF (0) or On (1) RW | Bit NC
2.34 |Acceleration select bit 2 OFF (0) or On (1) RW | Bit NC
2.35 |Deceleration select bit 0 OFF (0) or On (1) RW | Bit NC
2.36 |Deceleration select bit 1 OFF (0) or On (1) RW | Bit NC
2.37 |Deceleration select bit 2 OFF (0) or On (1) RW | Bit NC
2.38 {gfgﬂz compensation +1,000.0 % RO | Bi NC|PT
2.39 |Ramp rate speed units 0 to 10000rpm 0 RW [ Uni us
2.40 |Time of S ramp 0 to 100.000s 1.250 RW | Uni us
2.41 |S ramp mode OFF (0) or On (1) On (1) RW | Bit us
RW | Read / Write | RO | Read only Uni | Unipolar Bi | Bi-polar Bit | Bit parameter | Txt | Text string
Fl | Filtered DE | Destination NC | Not copied RA | Rating dependent | PT | Protected US | User save PS | Power down save
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11.3  Menu 3: Speed feedback and speed control
Speed accuracy and resolution
Digital reference resolution

When a preset speed is used the reference resolution is 0.1rpm. Improved resolution can be obtained by using the precision reference (0.001rpm).

Analog reference resolution

The analog input has a maximum resolution of 14bits plus sign. The resolution of the reference from analog inputs 2 or 3 is 10bits plus sign.

Analog feedback resolution

The resolution for both Armature voltage and tachogenerator feedback is 10bit plus sign.

Accuracy

With encoder feedback the absolute speed accuracy depends on the accuracy of the crystal used with the drive microprocessor. The accuracy of the
crystal is 100ppm, and so the absolute speed accuracy is 100ppm (0.01%) of the reference, when a preset speed is used. If an analog input is used
the absolute accuracy is further limited by the absolute accuracy and non-linearity of the analog input. If analog feedback is used the accuracy is even

further limited.
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