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AC Supply Connection Supply Voltage
3 Phase Units : Connect L1 L2 L3, PE ¢ 200-240 Volts + £ 10%
1 Phase Units : Connect L1, L2, PE 380-380 Volts + £ 10%
. Fuses or MCH ¢ Fuses or MCB
- 0 Check the Drive Rating Information on p&je
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¢ { Display ]

{ Keypad Operation can be found on padé ]

Control Terminals
Based on the factory default parameter settings
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hemed
Safe Torque Off (STO) Run - Stop 10K Speed Pot

Link the terminals as shaw Closethe switch to
through the emergency stopun (enable), open
circuit contacts to stop

Motor Cable
o For correct cable size, s@echnical Datan page37
0 Observe the maximum permissible motor cable length
o For Motor cable lengths > 50 metres, an output filter is
recommended
0 Use a screened (shieldedble)

Motor Connection
Check for Star or Delta Connection
Enter the Motor Nameplate Data into the drive Parameters as follow
0 Motor Rated Voltage : PQ7
0 Motor Rated Current : RQ8
o0 Motor Rated Frequency : R0
0 Motor Rated Speed (Optional) : 20
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[ Display

Keypad Operation can be found
on pagel6

Control Terminals
Based on factory settings

JE—

i Safe Torque Off (STO)
Link the terminals as shown abpve
through the emergency stop
circuit contacts

2] [s]e]7]

AC Supply Connection
200-240 Volts + £ 10%
380-380 Volts + £10%
L3 L2 L1 E
I
—
-

Fuses or MCB Motor Cable

Check drive | 1 For correct cable size, see

e IRating info o 5 7 Technical Datan page37
Page37 ‘ Observe the maximum permissitigotor
cable length

For Motor cable lengths > 50 metres, an
output filter is recommended

Use a screened (shielded cabl&he shield
shouldbe bonded to earth at both ends

Run/Stop 10K Pot
Close the switch to rutenable)
Open the switch to stop

Motor Connection

Check for Star or Delta Connection
Enter the Motor Nameplate Data into the
drive Parameters as follows

Motor Rated Voltage : PQ7

Motor Rated Current : PQ8

Motor Rated Frequency : 19

Motor Rated Seed (Optional) : P10
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Declaration of Conformity:
Invertek Drives Lttiereby states that th@ptidrive ODF2 product range conforms to the relevant safety provisions of the Low Voltage
Directive2006/95/EC and the EMC Directive 2004/108/EC and has been designed and manufactured in accordance with the following
harmonised European standards:

EN 618065-1: 2003 Adjustable speed electrical power drive systems. Safety requirements. Electrical, tzewmnanergy.

EN 61806 2" Ed: 2004 Adjustable speed electrical power drive systems. EMC requirements and specific test methods

EN 55011: 2007 Limits and Methods of measurement of radio disturbance characteristics of industrial, scientific and
medical(ISM) radiefrequency equipment (EMC)

EN60529 : 1992 Specifications for degrees of protection provided by enclosures

Electromagnetic Compatibility

All Optidrives are designed with high standards of EMC in mind. All versions suitable for operatiorieoRt&iag 230 volt and Three Phase
400 volt supplies and intended for use within the European Union are fitted with an internal EMC filter. This EMCdgigneddo reduce
the conducted emissions back into the supply via the power cables for complétitharmonised European standards.

It is the responsibility of the installer to ensure that the equipment or system into which the product is incorporatedesowifit the EMC
legislation of the country of use. Within the European Union, equipmentitich this product is incorporated must comply with the EMC
Directive 2004/108/EC. When using an Optidrive with an internal or optional external filter, compliance with the follov@rgaEdgories, as
defined by EN61808:2004 can be achieved:

Drive Type / Rating EMC Category
Cat C1 | Cat C2 CatC3
1 Phase, 230 Volt No additional filtering required
Input Use shielded motor cable
ODPR2-x2XX%XXBXX
3 Phase, 400 Volt Use External Filter OBx34x No additional filteringequired
Input Use screened motor cable
ODR2-X4XX%XXXAXX
For motor cable lengths greater than 100m, an output dv / dt filter must be used, please refer to the Invertek Stock Drives
Catalogue for further details
Vector Speed and Torque control modes may not opecateectly with long motor cables and output filters. It is recommended
operate in V/F mode only for cable lengths exceeding 50m

All rights reserved. No part of this User Guide may be reproduced or transmitted in any form or by any means, eletteichanical
including photocopying, recording or by any information storage or retrieval system without permission in writing fronblisbgiu

Copyright Invertek Drives Ltd © 2011

All Invertek Optidrivé>2units carry a 2 year warranty against manuéaing defects from the date of manufacture. The manufacturer accepts
no liability for any damage caused during or resulting from transport, receipt of delivery, installation or commissiomimguniifacturer also
accepts no liability for damage or conseaces resulting from inappropriate, negligent or incorrect installation, incorrect adjustment of the
operating parameters of the drive, incorrect matching of the drive to the motor, incorrect installation, unacceptable disstire) corrosive
substancesexcessive vibration or ambient temperatures outside of the design specification.

The local distributor may offer different terms and conditions at their discretion, and in all cases concerning warraobaltbestributor
should be contacted first.

The contents of this User Guide are believed to be correct at the time of printing. In the interest of a commitment ty afadintinuous
improvement, the manufacturer reserves the right to change the specification of the product or its performatheecontents of the User
Guide without notice.

This User Guide is for use with version 0.30 Firmware.
User Guide 1.01

Invertek Drives Ltddopts a policy of continuous improvement and whilst every effort has been made to provide accurate and up to date
information, the information contained in this User Guide should be used for guidance purposes only and does not formaharnyar
contract.
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1. Introduction

1.1. Important safety information
Please read the IMPORTANT SAFETY INFORMATION below, and all Warning and Caution information elsewhere.

£\

avoided, could result in damage to the equipment and other than electrical, which if not avoided, could result

Danger : Indicates a risk of electric shock, which, if not /'\ Danger : Indicates a potentially hazardous situation
possible injury or death. L in damage to property.

£\

This variable speed drive product (Optidrive) is intended for professional incorporation into complete equipment or sgspams
of a fixed installation. If installed incorrectly it mpsesent a safety hazard. The Optidrive uses high voltages and currents, car
high level of stored electrical energy, and is used to control mechanical plant that may cause injury. Close attentiinedstoeq
system design and electrical installatito avoid hazards in either normal operation or in the event of equipment malfunction.
qualified electricians are allowed to install and maintain this product.

System design, installation, commissioning and maintenance must be carried out only by personnel who have the necessa
training and experience. They must carefully read this safety information and the instructions in this Guide and follow all
informationregarding transport, storage, installation and use of the Optidrive, including the specified environmental limitatio

Do not perform any flash test or voltage withstand test on the Optidrive. Any electrical measurements required shouldete c
out with the Optidrive disconnected.

Electric shock hazard! Disconnect and ISOLATE the Optidrive before attempting any work on it. High voltages are pesent
terminals and within the drive for up to 10 minutes after disconnection of the electricallgufajivays ensure by using a suitable
multimeter that no voltage is present on any drive power terminals prior to commencing any work.

Where supply to the drive is through a plug and socket connector, do not disconnect until 10 minutes have elapsechaigenff
the supply.

Ensure correct earthingonnections. The earth cable must be sufficient to carry the maximum supply fault current which nor|
will be limited by the fuses or MCB. Suitably rated fuses or MCB should be fitted in the mains supply to the drive, docamgling
local legislatia or codes.

Do not carry out any work on the drive control cables whilst power is applied to the drive or to the external contrd.circuit

>

Within the European Union, all machinery in which this product is used must comply with Directive 9883i&¢ of Machinery.
In particular, the machine manufacturer is responsible for providing a main switch and ensuring the electrical equipméiasco
with EN602041.

The level of integrity offered by the Optidrive control input functions (excludingti®ea f e Tor q w-érekamplee | n
stop/start, forward/reverse and maximum speed, is not sufficient for use in safétigal applications without independent

channels of protection. All applications where malfunction could cause injury or lofs wilist be subject to a risk assessment g
further protection provided where needed.

The driven motor can start at power up if the enable input signal is present.

The STOP function does not remove potentially lethal high voltages. ISOLATE thediradt 10 minutes before starting any
work on it. Never carry out any work on the Drive, Motor or Motor cable whilst the input power is still applied.

The Optidrive can be programmed to operate the driven motor at speeds above or below the speeédeltien connecting the
motor directly to the mains supply. Obtain confirmation from the manufacturers of the motor and the driven machine about
suitability for operation over the intended speed range prior to machine start up.

Do not activate the automat fault reset function on any systems whereby this may cause a potentially dangerous situation.

TheOptidrive ODR2 has an Ingress Protection rating of IP20 or IP55 depending on the model. IP20 units must be installed i
suitable enclosure.

Optidrives are intended for indoor use only.

When mounting the drive, ensure that sufficient cooling is provided. Do not carry out drilling operations with the diaeein p
dust and swarf from drilling may lead to damage.

Theentry of conductive or flammable foreign bodies should be prevented. Flammable material should not be placed close t
drive

Relative humidity must be less than 95% (fommdensing).

Ensure that the supply voltage, frequency and no. of phases3Ipbase) correspond to the rating of the Optidrive as delivered

Never connect the mains power supply to the Output terminals U, V, W.

Do not install any type of automatic switchgear between the drive and the motor

Wherever control cabling is close power cabling, maintain a minimum separation of 100 mm and arrange crossings at 90 ds
Ensure that all terminals are tightened to the appropriate torque setting

Do not attempt to carry out any repair of the Optidrive. In the case of suspdatétor malfunction, contact your local Invertek
Drives Sales Partner for further assistance.

www.invertek.co.uk
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2. General Information and Ratings

2.1. Drive model numbers — 1P20
200-240V +10% - 1 Phase Input

With Filter With Filter
ODR2-220751KF42 0.75 ODPR2-220101HF42 1 4.3 2
ODR2-221501KF42 1.5 ODPR2-220201HF42 2 7 2
ODR2-222201KF42 2.2 ODPR2-220301HF42 3 10.5 2
200-240V +10% 3 Phase Input
kW Model Number \ W HP Model Number up Output Frame
With Filter With Filter Current (A) Size
ODR2-220753KF42 0.75 ODR2-120103HF42 1 4.3 2
ODR2-221503KF42 1.5 ODR2-220203HF42 2 7 2
ODR2-222203KF42 2.2 ODR2-220303HF42 3 10.5 2
ODR2-320403KF42 4.0 ODR2-320503HF42 5 18 3

380-480V +10% 3 Phasdnput

kW Model Number KW HP Model Number HP Output
With Filter With Filter Current (A) Size

ODR2-240753KF42 0.75 ODPR2-240103HF42 1 2.2 2
ODP2-241503KF42 15 ODP2-240203HF42 2 4.1 2
ODP2-242203KF42 2.2 ODP2-240303HF42 3 5.8 2
ODP2-244003KF42 4 ODP2-240503HF42 5 9.5 2
ODR2-340553KF42 5.5 ODR2-340753HF42 7.5 14 3
ODR2-340753KF42 7.5 ODR2-341003HF42 10 18 3
ODPR2-341103KF42 11 ODR2-341503HF42 15 24 3

2.2. Drive model numbers — IP55
200240V +£10% 3 Phase Input

kW Model Number KW HP Model Number HP Output
With Filter With Filter Current (A)

ODR2-420553KHEN 5.5 ODR2-320753HH4N 7.5 25 4
ODP2-420753KHN 7.5 ODP2-42106G3HFHN 10 39 4
ODP2-421103KHN 11 ODP2-42156G3HFHN 15 46 4
ODP2-521503KHN 15 ODP2-52020-3HFN 20 61 5
ODP2-521853KHN 18.5 ODP2-52025-3HF4N 25 72 5
ODR2-620223KHKN 22 ODPR2-62030-3HF4N 30 90 6
ODR2-620303KHEN 30 ODPR2-62040-3HF4N 40 110 6
ODR2-62037-3KHEN 37 ODR2-62050-3HF4N 50 150 6
ODP2-62045-3KHEN 45 ODP2-62060-3HF4N 60 180 6
ODP2-720553KHN 55 ODP2-720753HFHN 75 202 7
ODPR2-720753KHEN 75 ODP2-7210G3HMHN 100 248 7
ODR2-720903KHMN 90 ODP2-72125-3HHN 125 312 7

380-480V +10% 3 Phase Input

kW Model Number KW HP Model Number Hp Output Frame
With Filter With Filter Current (A) Size

ODR2-441103KHEN 11 ODPR2-441503HF4N 15 25 4
ODR2-441503KHEN 15 ODPR2-442003HH4N 20 30 4
ODR2-441853KHEN 18.5 ODR2-44250G3HH4N 25 39 4
ODPR2-442203KHN 22 ODP2-4430G3HFHN 30 46 4
ODP2-543003KHN 30 ODP2-54040-3HF4N 40 61 5
ODP2-543703KHN 37 ODP2-54050-3HF4N 50 72 5
ODR2-64045-3KHEN 45 ODR2-64060-3HF4N 60 90 6
ODR2-64055-3KHEN 55 ODR2-64075-3HH4N 75 110 6
ODR2-64075-3KHEN 75 ODPR2-64120-3HHN 120 150 6
ODR2-64090-3KHEN 90 ODPR2-64150-3HH4N 150 180 6
ODP2-741103KHN 110 ODP2-741753HFHN 175 202 7
ODP2-741323KHN 132 ODP2-74200-3HF4N 200 240 I
ODP2-741603KHN 160 ODP2-74250-3HF4N 250 302 I

www.invertek.co.uk
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3. Mechanical Installation

3.1. General

il

= =4 =4 -8 -4

The Optidrive should be mountéd a vertical position onlyon a flat, flame resistanvibration free mounting using the integral
mountingholesor DIN Rail clip (Frame Size 2 only)

The Optidrive must be installed in a pollution degree 1 or 2 environment only.

Do not mount flammable @terial close to the Optidrive

Ensure that the minimum cooling air gaps, as detailed in seGtamd 3.8are left clear

Ensure that the ambient temperature range does not exceed the permissible limits for the Optidrive given inE&dtion
Provide suitable clean, moisture and contaminant free coolingudficient to fulfilthe cooling requirements of th®ptidrive

3.2. Before Installation

f
f
1

Carefully Unpack the Optidrive and check for any signs of darhexgiéy the shipper immediately if any exist.
Check the drive rating label to ensure it is of the correct type and power requirements for the application.
Store the Optidrive in its box until required. Storage should be clean and dry and within the teorpaiaige-40°C to +60°C

3.3. UL Compliant Installation
Note the following for Ulcompliant installation:

= =4 =4 =4

The drive can be operated within an ambient temperature range as stated in s@€tibn
For IP20 units, installation is required in a pollution degree 1 environment

For IP55 units, installation in a pollution degree 2 environmant is permissible

UL Listed ring terminals / lugs stube used for all bus bar and grounding connections

3.4. Mechanical dimensions — IP20 Units

/\ J
i N ro— = F 8
+ OC LUL L2IN 13 [ 2 VAR N 05 3 L
00 ; \
il
I £ I
(o]ofa] ‘
o7/ i i <
| |
(@ K D ) B
. P L & O)=
| . ‘
? reTeTe s ! MI M |
[ ‘
\ § |
+ + B u v w \
| 0881000 | i
! | IS ~ H
U ) \JLJ I S —— =) 1 !
|&— H—)‘ )
G E - H -
Drive A B C D E F G H [ J
Size | mm in mm in mm in mm in mm in mm in mm in mm in mm in mm in
2 221 | 870 | 207 | 815 | 137 | 539 | 209 | 823 | 53| 0.21| 185 | 591 | 112 | 429 | 63 | 248 | 55| 0.22| 10 | 0.39
3 261 | 10.28 | 246 | 9.69 - - 247 | 9.72 6 0.24| 205| 6.89| 131 | 5.16 | 80 | 3.15| 55| 0.22| 10 | 0.39

Cortrol Terminal Torque Settings :
Power Terminal Torque Settings :

All Sizes 0.8 Nm (7 Ib-in)
All Sizes 1 Nm (8.88b-in)

www.invertek.co.uk
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3.5. Guidelines for Enclosure mounting (IP20 Units)

1
1
f

il

il

Installation should be in a suitable enclosure, adamy to EN60529 or other relevant local codes or standards.

Enclosures should be made from a thermally conductive material.

Where vented enclosures are used, there should be venting above the drive and below the drive to ensure good air cirsglation
the diagram below. Air should be drawn in below the drive and expelled above the drive.

In any environments where the conditions require it, the enclosure must be designed to protect the Optidrive againsbingress
airborne dust, corrosive gases or ligsjigtonductive contaminants (such as condensation, carbon dust, and metallic particles) and
sprays or splashing water from all directions.

High moisture, salt or chemical content environments should use a suitably sealeddntau) enclosure.

Theenclosure design and layout should ensure that the adequate ventilation paths and clearances are left to allow air t® ttiroulgh the
drive heatsink. Invertek Drives recommend the following minimum sizes for drives mounted-uentiated metallieenclosures:

Drive X Y z Recommended
Size | Above & Either Between | airflow
Below Side
mm | in [mm] in [mm] in CFM (f/min)
2 75 | 295| 50 | 1.97| 46 | 1.81 11
3 100 | 3.94 | 50 | 1.97| 52 | 2.05 26

Dimension Z assumes that the drives are moursieid by-
side with no clearance.

Typical drive heat losses are 3% of operating load conditio

Above are guidelines only and the operating ambient
L Jﬁqﬁ \‘ temperature of the drive MUST be maintained at all times.
— AR /

) ———Y

by Jf" .P\\\ —E— Ji
( ;}. /
!

[——

—

_—

-

+ R _U V¥

\\ 1000

3.6. Mounting the Drive — IP20 Units

il

IP20 Units ar@ntended for installation within a control cabinet.

1  When mounting with screws

o Using the drive as a template, or the dimensions shown above, mark the locations for drilling
o Ensure that when matting locations are drilled, the dust from drilling does eoter the drive

0 Mount the drive to the cabinet backplate using suitable M5 mounting screws

o Position the drive, and tighten the mounting screws securely

1  When Din Rail Mounting (Frame Size 2 Only)

0 Locate the DIN rail mounting slot on the rear of the driméocthe top of the DIN rail first

0 Press the bottom of the drive onto the DIN rail until the lower clip attaches to the DIN rall

o If necessary, use a suitable flat blade screw driver to pull the DIN rail clip down to allow the drive to mount secumrely on t
rail

o Toremove the drive from the DIN rail, use a suiatble flat blade screwdrive to pull the release tab downwards, and lift the
bottom of the drive away from the rail first
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3.7. Mechanical dimensions — IP55 Units

© m

X rﬁ al v
L#, - E o

o g}
C D E F G H |

mm in mm in mm in mm in mm in mm in mm in
4 440 | 17.32 | 418 | 16.46 | 423 16.65 8 0.315 240 | 9.449| 171 | 6.732 | 110 | 4.331 | 4.25 | 0.167 7.5 | 0.295
5 540 | 21.26 | 515 | 20.28 | 520 | 20.47 8 0.315 270 | 10.63 | 235 | 9.252 | 175 6.89 4.25 | 0.167 7.5 | 0.295
6 865 | 34.06 | 830 | 32.68 | 840 | 33.07 10 0.394 330 | 1299 | 330 | 12.99 | 200 | 7.874 | 5.5 0.217 11 0.433
7 1280 | 50.39 | 1245 | 49.02 | 1255 | 49.41 | 10 0.394 360 | 14.17 | 330 | 12.99 | 200 | 7.874 | 5.5 0.217 11 0.433

Control Terminal Torque Settings  All Sizes : 0.8 Nm (7 Ib-in)
Power Terminal Torqu8ettings : Frame Size4: 1.2—-1.5Nm
Frame Size5: 2.5-4.5Nm
Frame Size 6: 8 Nm
Frame Size 7: 8 Nm

www.invertek.co.uk
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3.8. Guidelines for mounting (IP55 Units)
1 Before mounting the drive, ensure that the chosen location meets the environmental condition requirements for the drivarshown

section10.1
1  The drive must be maed vertically, on a suitable flat surface

1 The minimum mounting clearances as shown in the table below must be observed
1  The mounting site and chosen mountings should be sufficient to support the weight of the drives
I Drive X Y
7 Size Above & Either
S
y Below Side
mm in mm in
4 200 7.87 10 0.39
5 200 7.87 10 0.39
6 200 7.87 10 0.39
7 200 7.87 10 0.39
- -
Typical drive heat losses aapproximately3% of

operating load conditions.

Above are guidelines only and the operating ambig
temperature of the drive MUST be maintained at &
times.

o\ /el [o\ /e

1  Using the drive as a template, or the dimensions shown above, mark the locations required for drilling
1  The drive should be mounted using M8 (Frame Sizes 4 & 5) or M10 (Frame Sizes 6 & 7) iboltsiting

www.invertek.co.uk
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3.9. Removing the Terminal Cover

3.9.1.Frame Size 4 3.9.2.Frame Size 5

-] L=
Using a suitable flat blade Using a suitable flat blade
screwdriver, rotate the two === screwdriverrotate the four =
retaining screws indicated until t i n retaining screws indicated unf]
screw slot is vertical. = B the screw slot is vertical. ~
& &

Terminal Cover Release Screws

3.9.3.Frame Size 6

Remove the two screws indicated, lift the cover forwards andTadfrefit the cover, slide the top locating lugs upwardder the top cover,
then refasten the lower cover screws

www.invertek.co.uk
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4. Electrical Installation

4.1. Grounding the Drive

This manual is intended as a guide for proper installation. Invertek Drives Ltd cannot assume responsibility for the compliance or
the non-compliance to any code, national, local or otherwise, for the proper installation of this drive or associated equipment. A
hazard of personal injury and/or equipment damage exists if codes are ignored during installation.

This Optidrive contains high voltage capacitors that take time to discharge after removal of the main supply. Before working on
the drive, ensure isolation of the main supply from line inputs. Wait ten (10) minutes for the capacitors to discharge to safe
voltage levels. Failure to observe this precaution could result in severe bodily injury or loss of life.

Only qualified electrical personnel familiar with the construction and operation of this equipment and the hazards involved
should install, adjust, operate, or service this equipment. Read and understand this manual and other applicable manuals in
their entirety before proceeding. Failure to observe this precaution could result in severe bodily injury or loss of life.

> >

4.1.1.Grounding Guidelines
The ground terminal of each Optidrive should bdividually connected DIRECTLY to the site ground bus bar (through the filter if installed).
Optidrive ground connections should not loop from one drive to another, or to, or from any other equipment. Ground loopmrpecust
confirm to local industriasafety regulations. To meet UL regulations, UL approved ring crimp terminals should be used for all ground wiring
connections.
The drive Safety Ground must be connected to system ground. Ground impedance must conform to the requirements of natiocall and
industrial safety regulations and/or electrical codes. The integrity of all ground connections should be checked periodically

4.1.2.Protective Earth Conductor
The Cross sectional area of the PE Conductor must be at least equal to that of the incomingughytyor.

N
4.1.3.Safety Ground =/
This is the safety ground for the drive that is required by code. One of these points must be connected to adjacentshegldiggder, joist),
a floor ground rod, or bus bar. Grounding points must comply with national and local industrial safestioeguhnd/or electrical codes.

4.1.4.Motor Ground
The motor ground must be connected to one of the ground terminals on the drive.

4.1.5.Ground Fault Monitoring

As with all inverters, a leakage current to earth can exist. The Optidrive is designed to produdrithermpossible leakage current whilst
complying with worldwide standards. The level of current is affected by motor cable length and type, the effective sivitchiancy, the
earth connections used and the type of RFI filter installed. If an ELCB (Eakiage Circuit Breaker) is to be used, the following conditions
apply:-

1 A Type B Device must be used

1  The device must be suitable for protecting equipment with a DC component in the leakage current

1 Individual ELCBs should be used for each Optidrive

4.1.6.Sheld Termination (Cable Screen)
The safety ground terminal provides a grounding point for the motor cable shield. The motor cable shield connected nmitiéd ¢erive
end) should also be connected to the motor frame (motor end). Use a shield termimaitilg| clamp to connect the shield to the safety
ground terminal.

4.2, Wiring Precautions

Connect the Optidrive according to sectiér8, ensuring that motor terminabox connections are correct. There are two connections in
general: Star and Delta. It is essential to ensure that the motor is connected in accordance with the voltage at whiuh d@peiated. For
more information, refer to sectiod.6 Motor Terminal Box Connections

It is recommended that the power cabling should4seore PVé@nsulated screened cable, laid in accordance with local industrial regulations
and codes of practice.

4.3. Incoming Power Connection

1 For 1 phase supplpower should be connected to L1/L, L2/N.

1  For 3 phase suppliepower should be connected to L12,land L3. Phase sequence is not important.

1  For compliance with CE and C Tick EMC requirements, a symmetrical shielded cable is recommended.

1 Afixed installation is required according to IEC61B{d0with a suitable disconnecting devidestalledbetweenthe Optidrive and
the AC Power Source. The disconnecting device must conform todhlesafety code / regulations (e.g. within Europe, EN66204
Safety of machinery).

1  The cables should be dimensions according to any local codes or regulations. @woeénsions are given in secti®f.4

1 Suitable fuses to provide wiring protectioh the input power cablshould be installed in the incoming supply line, acaaydo the

data in sectiorl0.4 The fuses must comply with any local codes or regulations in place. In general, fiE€gB26Qr UL type T
fuses aresuitale; however in some cases type aR fuses may be requitegloperating time of the fuses must be below 0.5
seconds.

1  Where allowed by local regulations, suitably dimensiohgue B MCRircuit breakerf equivalent ratingnay be utilised in place of
fuses,providing that the clearing capacity is sufficient for the installation

1 When the power supply is removed from the drive, a minimum of 30 seconds should be allowed bedppyiag the power. A
minimum of 5 minutes should be allowed before removing timeninal covers or connection.

1 The maximum permissible short circuit current at the Optidrive Power terminals as defined in IECG84XMKA.

www.invertek.co.uk
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Anoptional Input Chokds recommended tde installed in the supply line fairiveswhere any of the following conditions occur:

o The incoming supply impedance is low or the fault level / short circuit current is high

0 The supply is prone to dips or brown outs

0 Animbalance exists on the supply (3 phase drives)

o0 The power supply to the drivis via a busbar and brush gear system (typically overhead Cranes).
In all other installations, an input choke is recommended to ensure protection of the drive against power supply fauiismBars
are shown in the table.

Supply Frame Size \ AC Input Inductor
230 Volt 2 ODIL22%IN
1 Phase 3 ODIL32%IN
400 Volt 2 ODIL-243IN
3 Phase 3 ODIL-343IN

4.4. Operation of 3 Phase drives from a Single Phase Supply

A special function of Optidrive P2 allows all drives designed for operation on 3 giygdées to be operated on a single phase supply of the
correct rated voltage at up to 50% of the nominal capacity.

For Example, Model Number OR44503KA4N can be operated on a single phase supply=-3®80 volts, with the maximum output
current limited to 45 Amps

The supply should be connected to the L1 and L2 terminals of the drive.

4.5. Drive and Motor Connection

il

= =9

il

il

The motor should be connected tbe OptidriveU, V, and Werminals using a suitable 3 or 4 core cable. Where a 3 core cable is
utilised, withthe shield operating as an earth conductor, the shield must have a cross sectional area at least equal to the phase
conductors when they are made from the same material. Where a 4 core cable is utilised, the earth conductor must betof at lea
equal crossectional area and manufactured from the same material as the phase conductors.

The motor earth must be connected to one of the Optidrive earth terminals.

For compliance with the European EMC directive, a suitable screened (shielded) cable should Beaickedi or twisted type

screened cable where the screen covers at least 85% of the cable surface area, designed with low impedance to HF signals are
recommended as a minimum. Installation within a suitable steel or copper tube is generally also acceptable

The cable screen should be terminated at the motor end using an EMC type gland allowing connection to the motor body through
the largest possible surface area

Where drives are mounted in a steel control panel enclosure, the cable screen may be terndinattlgf to the control panel using

a suitable EMC clamp or gland, as close to the drive as possible.

For IP55 drives, connect the motor cable screen to the internal ground clamp

4.6. Motor Terminal Box Connections

Most general purpose motors are wound for spdon on dual voltage supplies. This is indicated on the nameplate of the motor

This operational voltage is normally selected when installing the motor by selecting either STAR or DELTA connectibmayS GMesathe
higher of the two voltage ratings

14

Incoming Supply Voltagé Motor Nameplate Voltages Connection
DELTA A
230 230/ 400
(o]
Delta .
400 400/ 690
Vv
PN
400 230/ 400 Star
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4.7. Control Terminal Wiring

1 All analog signal cables should be suitably shiel@edsted pair cables are recommended

1  Power andControl $nal cables should be routed separately where possidiie must not be route@arallelto each other
1 Signal levels of different voltages e.g. 24 Volt DC and 110 Volt AC, should not be routed in the same cable.

1  Maximum control terminal tightenintprque is 0.5Nm

4.8. Control Terminals Connection Diagram

Control Terminal Designations and Default Function Assignments
+24 Volt Control Circuit Supply Programmable Relay Output

or external 24 Volt Power Suppl

Run / Enable| Drive Healthy

Fwd / Reverseg

Analog / Preset Spee

Programmable Relay Output

Drive Running

Programmable Analog Input] Programmable Analog Output

Output Speed

Output Current

External Safety Circuit for Sa
Torque Off function

4.9. Control Terminal Connections
Main Terminal Strip

1 +24V | + 24V User Input / Output| 100mA User Output

2 DI 1 Input 1 Digital 8—30 Volt DC

3 DI 2 Input 2 Digital 8- 30 Volt DC

4 DI 3 Input 3 Digital 8—30 Volt DC

5 +10V | + 10 Volt User Output 10mA for user potentiometer

6 Al 1 Input 4 Digital 8 to 30V DC / Analog Inpyt10 to+10V, 0 / 4 to 20mAor +24VDC Digital
7 oV 0 Volt Common

8 AO1 Output 1 1" Analog / Digital Oytut, 0 to 10V, 4 to 20m#ér +24VDC Digital

9 oV 0 Volt Common

10 Al 2 Input 5 Digital 8 to 30V DCAnalog Input 20 to 10V, 0/ 4 to 20mAr

11 AO2 Output 2 Analog Input 2 / Digital Output, 0 to 10V, 4 to 20mA, Digital 24V

12 STG Drive hardware inhibit “Saf e” 2muM beilimkeduotext +24 Volt (3830 Volt) DC to enable power stage
13 STO Inhibit OV input OV return for the 24V “Safe” (STO)
14 RL1C Relay Output 1 Common | Relay contacts, 250V AC, 30V DC, 5A

15 RLINO | Relay Output 1 NO Relay contacts, 250V AC, 30V DC, 5A

16 RLINC | Relay Output 1 NC Relaycontacts, 250V AC, 30V DC, 5A

17 RL2A Relay Output 2 Common | Relay contacts, 250V AC, 30V DC, 5A

18 RL2B | Relay Output 2 NO Relay contacts, 250V AC, 30V DC, 5A

www.invertek.co.uk
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5. Managing the Keypad

The drive is configured and its operation monitored via the keypaddisplay.

5.1. Keypad Layout and Function — Standard LED Keypad

Used to display redlme information, to
NAVIGATE| access and exit parameter edit mode and to
store parameter changes

Used to increase speed in re@he mode or to
UP increase parametevalues in parameter edit
mode

N
o
Qo
2
| -
)
-
Q.
O

Used to decrease speed in reahe mode or
DOWN to decrease parameter values in parameter
edit mode

Used to reset a tripped drive.
When in Keypad mode is used to Stop a
running drive.

RESET /
STOP

When inkeypad mode, used to Start a stoppg
START | drive or to reverse the direction of rotation if
bi-directional keypad mode is enabled

5.2. Changing Parameters

Procedure

Display shows...

Power on Drive S t o p

L J -
Press and hold th for >2 seconds P 1 0 1

Press theu Key Pl B Z)

Then and n can be used to select the desired parameter Pl j metc"

Select the required parameter, e.g.-B2 PlL -2

Press thea button 0.0

Useu the nand keys to adjust the value, e.g. set to 10 1 (D

Press thea key Pl j m

Stop

The parameter value is now adjusted and automatically stored. Preg key for >2 seconds to return to
operating mode

www.invertek.co.uk
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5.3. Advanced Keypad Operation Short Cuts

Function When Display shows... Example
Display show®1 -
The next highest
) Px- xx Parameter group is
I:)Fast Selec(t_;on of + selected Press +
arameter Groups .
Note : Parameter Group Display showd 2 0 1
Access must be enabled " I Display show® 22 6
=RV e gourss | .., o+
Px- xx + Parameter group is Press +
selected
Display showsP1 - 0
Display show&1 -
Select lowest Group u n The first parameter of a u a
Parameter Px- xx + group is selected Press! +

Display show®1l - 0O
When editing PD1

Any numerical value . Display show50.0
Set Parameter to ) o Theparameter is set to
minimum value (Whilst editing & + the minimum value -|-
parameter value) Press!
Display showd).0
When editing P410
Display showsQO

Press. +°

Display shows 0

80 oo oD
ndividual parameter _

+ digits can bedjusted Display showsl O

Press. +°

Display shows 1 O

Any numerical value
(Whilst editing a
parameter value)

Adjusting individual digits
within a parameter value

Press

Display showsl 1 O
Etc...

5.4. Drive Operating Displays

Display Status

St o p Drive mains power applied, but no Enable or Rigmal applied
Aut o- Motor Autotune in progress.
H x.x Drive running, display shows output frequency (Hz) Whilst the drive is running, the following displays can be
A X.X Drive running, display shows motor current (Amps) |—°

: _ . . selected by briefly pressing t button on the drive.
P x.x Drive Running, display shows motor power (kW) Each press of the button will cycle the display through to t
C x.x Drive Running, display showsstomer selected units, see | next selection.

parameters P21 and P22

Et] - 2 Drive mains power not present, external 24 Volt control power supply present only
Il nh Output power hardware inhibitedSafe Torque Off function activated. External links are required to the STO inputs (tern

12 and 13) as shown in sectidrB Control Terminal€onnection Diagram
P - d e f| Parametersresetto factory default settings

U- d e f| Parameters resetto User default settings

For drive fault code displays, refer to section 11.1 on page 39

www.invertek.co.uk
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Optidrive ODR2 User GuiddRevision 1.01

For IP55 drives, an optional Multi Language OLED display keypad may be specified at the time of order, optibn code

OLED Display

Main Displayed Parameter
Shows which of the selectable

parameters is currentlpeing shown on
the main display, e.g. Motor Speed;

Motor Current etc.

Operating Information

Provides a real time display of key

operating information, e.g. output
current and power

Start Button

When inHandmode, used to Starthe

drive.

Stop / Reset Button
Used to reset a tripped drive.

When inHandmode, used to Stoghe

drive.

37k

STOP

400V

1

3ph

DRIVES

wew invariak.gs uk

(i INVERTEK

Control Keypad

Provides access to the drive parameter
and also allows control of the drive
when Hand operation is selected.

Navigate Button

Used to displayeaktime information, to
access and exit parameter edit mode
and to store parameter changes

Up Button

Used to increase speed in reahe
mode or to increase parameter values
parameter edit mode

Down Button

Used to decrease speed in raahe
mode orto decrease parameter values
in parameter edit mode

5.6. Drive Operating Displays

INHIBIT

STRW 400V 3ph

ITkW 400V

Output Frequency

H

237 Hz

01 |Under voltage

U-Volt

Press STOP key to reset

Displayed when the Safe Torqu
Off function is activate

Displayed when the drive powe
is applied, motor stopped

Drive operatingdisplay showing

output information

Drive trip display showing trip
condition

5.7. Accessing and Changing Parameter Values

3TEW 400V

Maximum speed limit

Maximum speed limit

50.0 Hz*

10.0

P1-01 1250.0

Maximum speed limit

P1-01 1250.0 100

S

)

A

Hold navigate button in for >1
sec

Use up and down keys to scroll t

requiredparameter.

Presss / release navigate button
when required parameter shown

Use up and down keys to edit
parameter value.

18
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5.8. Changing the Language on the OLED Display

Select Language
Italiano

»  Espafiol

Deutsch

Hold down the Start, Navigate, an{ Use the Up an@own arrows to
Up keys for >1s select a language. Press the
Navigate button to select.

5.9. Resetting Parameters to Factory Default Settings

LED Display

Press and hold the
Keys for at least 2
seconds
The display will show

P-Def

Press the. key

OLED Display

Load default parameters

Hold down the Up, Down, Start and Stop ke
for >2s

Press STOP key to reset

The display shows-Pef. Drive is returned to
User Standard settings. Press the Stop ke

www.invertek.co.uk
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5.10. Terminal Control

When delivered, the Optidrive is in the factory default stateaning that it is set to operate in terminal control mode and all parameters have
the default values as indicated in sectién

20

f
f
1

=A== -4

= =9

Connect the drive to the supplgnsuring the correct voltage and fusing / circuit breaker protecti@ee sectiorl0.4.
Connect the motor to the drive, ensuring the correct star/delta connection for the volaitiyeg - see sectiort.6.
Apply the mains power to the drive, themter the motor data from motor nameplate; PQ7 = motor rated voltage, P48 = motor
rated current, P109 = motor rated frequency.
Connect the Drive Hardware Inhil§8TOkircuit as follows (see secti@h? for further details)
o0 Link Terminal 1 to Terminal {STO +)
0 Link Terminal 9 to TerminaBI1STO)
Connect a control switch between the control terminals 1 and 2 ensuring that the contact is open (drive disabled).
Connect a potentiometer (1kQ min to 10 kQ max) between ter.

With the potentiometer set to zero, switch on the supply to the drive. The display will §dwo P

Close the control switch, terminals2l Thedriveis ow ‘ enabl ed’ and the output frequenc)
potentiometer. The display shows zero speed in ik ( .@) with the potentiometer turned to minimum.

Turn the potentiometer to maximum. The motor will accelerate to 50Hz, (60HzHRdrives), the default value of Fa1, under the

control of the acceleration ramp time 3.

If the potentiometer is turned to minimum, the motor will decelerate to OHz, the default minimum speed se{0R, Rihder the

control of the deceleration ramp PQ4. The output speed can be adjusted anywhere between minimum and maximum speed using
the potentiometer.

To display motor current (Amps), briefly press n (Navigate) key.
Presso again to display the motor power.
Press again to return to speed dispta

To stop the motor, disable the drive by opening the control switch (terminals 1
If the enable/disable switch is opened the drive will decelerate to stop at which time the display wilSHovo P
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5.12.
Optidrive
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Keypad Control

the Optidrive to be contrelll from the keypad in a forward direction only, setP21=1:
Connect the drive to the supply, ensuring the correct voltage and fusing / circuit breaker proteséensectiorl0.4
Connect the motor to the drive, ensuring the correct star/delta connection for the voliatiiey - see sectior#.6.
Apply the mains power tthe drive, then enter the motor data from motor nameplate;-87 = motor rated voltage, P48 = motor
rated current, P109 = motor rated frequency.
Connect the Drive Hardware Inhibit (STO) circuit as follows (see sdctifor further details)
0 Link Terminal 1 to Terminals 13 (STO +)
0 Link Terminal 9 to Terminal 12 (S9O
Connect a control switch between the control terminals 1 and 2 ensuring that the contamris(drive disabled).

Enable the drive by closing the switch between control terminals 1 & 2. The display wilSsfiowd P

Press th key.The display showkl (.
Pressu to increase speed.

The drive will run forward, increasing speed uu is released.

Pressn to decrease speed. The drive will decrease speed n is released. The rate of deceleration is limited by the
setting in P104

Press th key. The drive will decelerate to rest at the rate set irOR1
The display will finally stw S t  GatRhich point the drive is disabled

To preset a target speed prior to enable, press . key whilst the drive is stopped. The display will show the target speed, use
the D & n keys to adjust as required then press t. key to return the displajo St 0 P

Pressing th. key will start the drive accelerating to the target speed.

To allow the Optidrive to be controlled from the keypad in a forward and reverse direction, 4t P2:
Operation is the same as when-B2=1 for start, stop and chanmgj speed.

Press the. key. The display changeshb (.

Pressu to increase speed

The drive will run forward, increasing speed uu is released. Acceleration is limited by the setting iF0B1The maximum
speed is the speed set in ©1.

To reverse tk direction of rotation of the motor, press th- key again.

Operating in Sensorless Vector Speed Control Mode
P2can be programmed by the user to operate in SensoN&Estor mode, which provides enhanced low speed torque, optimum

motor speed regulation regardless of load and accurate control of the motor torque. In most applications, the default Vettageontrol

mode wil
1
1

f
1
1

| provide adequate performance, howevesédnsorless Vector operation is requirede the following procedure.
Ensure advanced parameter access is enabled by settidg B1101
Enter the motor nameplate details into the relevant parameters as follows
o P107 Motor Rated Voltage
o P108 Motor Rated Grrent
o P109 Motor Rated Frequency
0 (Optional) P110 Motor Rated Speed (Rpm)
o P405 Motor Power Factor
Select Sensorless Vector control mode by settin@P4 0
Ensure that the motor is correctly connected to the drive
Carry out a motor data Autotune tsetting P402 = 1

A

The Autotune will begin immediately when P4-02 is set regardless of the status of the drive enable signal. Whilst the autotune
procedure does not drive or spin the motor, the motor shaft may still turn slightly. It is not normally necessary to uncouple the
load from the motor; however the user should ensure that no risk arises from the possible movement of the motor shaft.

It is essential that the correct motor data is entered into the relevant drive parameters. Incorrect parameter settings can result
in poor or even dangerous performance.

www.invertek.co.uk
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6. Parameters

6.1. Parameter Set Overview
The OptidriveP2Parameter set consists 6fgroups as follows

=A =4 =48 -8 a9

Group 0- Read Only Monitoring Parameters

Group 1-Basic Configuration Parameters

Group 2-ExtendedParameters

Group 3—-PID Control Parameters

Group 4-High Performanc&lotor Control Parameters
Group 5-Field Bus Parameters

When the Optidrive is reset to factory defaults,isin its factory supplied state, only Group 1 Parameters can be accessertdr to allow
access to parameters from the higher level groups1®ust be set to the same value as4Default setting = 101). With this setting,
parameter groups £ 5 can be acessed, along with the first 3&rameters in Group 0.

6.2. Parameter Group 1 — Basic Parameters

Par Parameter Name Minimum Maximum Default Units

P1-01 | Maximum Frequency / Speed Limit P1-02 500.0 50.0 (60.0) | Hz/Rpm
Maximum output frequency or motor speed limitHz or rpm.

If P210 >0, the value entered / displayedisRpm

P1-02 | Minimum Frequency / Speed Limit I 0.0 | Pro1 | 0.0 | Hz/Rpm
Minimum speed limit-Hz or rpm.

If P110 >0, the value entered / displayed is in Rpm

P1-03 | Acceleration Ramp Time | See Below | 5.0 | Seconds
Acceleration ramp time from 0 to base spegHl-09) in seconds.

P1-04 | Deceleration Ramp Time | See Below | 5.0 | Seconds
Deceleration ramp time from base speed {#9) to standstill in seconds. When set to zero, fastest possible ramp time without tf
activated

P1-05 | Stop Mode | 0 | 3 | 0 | -

0 : Ramp To Stop. When the enable signal is removed, the drive will ramp to stop, with the rate controlled-04 B4 described
above.In this mode, the drive brake transistor (where fitted) is disabled.

1: Coast to Stop. When the enable signal is removgtthe drive output is immediately disabled, and theotor will coast (freewheel)
to stop. If the load can continue to rotate due to inertia, and the drive may possibly-baabled whilst the motor is still rotating,
the spin start function (R26) should ke enabledin this mode, the drive brake transistor (where fitted) is disabled.

2 : Ramp To Stop. When the enable signal is removed, the drive will ramp to stop, with the rate controlled-0¢ B4 described
above.The Optidrive Brake chopper is also enabled in this mode.

3 : Coast to Stop. When the enable signal is removgthe drive output is immediately disabled, and theotor will coast (freewheel)
to stop. If the load can continue to rotate due to inertia, atig drive may possibly be +enabled whilst the motor is still rotating,
the spin start function (R26) should be enabled. The drive brake chopper is enabled in this mode, however it will only activate
required during a change in the drive frequersgtpoint, and will not activate when stopping.

P1-06 | Energy Optimiser | 0 | 1 | 0 | =
Only active whernhanced V/F motor control mode is selected{R4= 2).

0 : Disabled

1: Enabled. When enabled, the Energy Optimiser attempts to reduce the overall emarggumed by the drive and motor when
operating at constant speeds and light loads. The output voltage applied to the motor is reduced. The Energy Optineisded int
for applications where the drive may operate for some periods of time with constantispee light motor load, whether constant g
variable torque.

P1-07 | Motor Rated Voltage | Drive Rating Dependent |  volts
This parameter should be set to the rated (nameplate) voltage of the motor (Volts)

P1-08 | Motor Rated Current | Drive Rating Dependent |  Amps
This parameter should be set to the rated (nameplate) current of the motor

P1-09 | Motor Rated Frequency | 25 | 500 | 50(60) | Hz
This parameter should be set to the rated (nameplate) frequency of the motor

P1-10 | Motor Rated Speed | 0 | 30000 | 0 | Rpm
This parameter can optionally be set to the rated (nameplate) rpm of the motor. When set to the default value of zeezdll sp
related parameters are displayed in Hz, and the slip compensation for the motor is disabled. Entering the value fromrthe motc
nameplate enables the slip compensation function, and the Optidrive display will now show motor speed in estimated mpeedAl
related parameters, such as Minimum and Maximum Speed, Preset Sgeedd| also be displayed in Rpm.

Note : When the drive is operated with the optional Encoder Feedback Interface, this parameter must be set to the correct
nameplate Rpm of the connected motor.
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P1-11 | V/F Mode Voltage Boost | 0.0 | Drive Rating Dependent| %
Voltage boost is used to increase tigplied motor voltage at low output frequencies, in order to improve low speed and starting
torque. Excessive voltage boost levels may result in increased motor current and temperature, and force ventilation edtmeayg
be required.

An automatic settig (A u f) imalso possible, whereby the Optidrive will automatically adjust this parameter based on the motor
parameters measured during an autotune.

P1-12 | Primary Command Source Mode | 0 | 6 | 0 | =
0: Terminal Control. The drive responds directly to signafsplied to the control terminals.

1: Uni-directional Keypad Control. The drive can be controlled in the forward direction only using an external or remote Keypad
2: Bi-directional Keypad Control. The drive can be controlled in the forward and reversedlions using an external or remote
Keypad. Pressing the keypad START button toggles between forward and reverse.

3: PID Control. The output frequency is controlled by the internal PID controller.

4: Fieldbus Control. Control via Modbus RTU if no fieldbnoterface option is present, otherwise control is from the fieldbus option
module interface

5: Slave Mode. The drive acts as a Slave to a connected Optidrive operating in Master Mode

6 : CAN bus Control. Control via CAN bus connected to the RJ45 serial interface connector

P1-13 | Digital Inputs Function Select | 0 | 21 | 1 | =
Defines the function of the digital inputs depending on the control mode setting in
P1-12. See section.1for more information.

P1-14 | Extended Menu Access Code | 0 | 30000 | 0 | -

Parameter Access Control. The following settings are applicable :
P114 = P240 = 101 : Allows access to Parameter Grdup$
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7. Digital Input Functions

7.1. Digital Input Configuration Parameter P1-13

P1-13 Digital Input 1 Digital Input 2 Digital Input 3 Analog Input 1 Analog Input 2
(Terminal 2) (Terminal 3) (Terminal 4) (Terminal 6) (Terminal 10)
0 User defined Userdefined User defined User defined User defined
O: Stop O: Forward O: Selected Speed Ref Analod 1 Speed reference O: Preset speed 1
C: Run C: Reverse C: Preset speed 1, 2 9 P C: Preset speed 2
Digital input 3 Analog input 1 Analog input 2 Preset Speed
Off Off Off Preset Speed 1
On Off Off Preset Speed 2
. . Off On Off Preset Speed 3
2 8_' ;top 8_’ Eorward On On Off Preset Speed 4
- Run - heverse Off Off On Preset Speed 5
On Off On Preset Speed 6
Off On Oon Preset Speed 7
On On On Preset Speed 8
O: Stop O: Forward O: Selected Speed Ref
3 C: Run C: Reverse C: Preset speed 1 Analog 1 Speed reference | Analog torque reference
O: Stop O: Forward O: Selected Speed Ref O:Decel ramp 1P104)
. C: Run C: Reverse C: Preset speed 1 Analog 1 Speed reference C: Decel ramp gP225)
O: Stop O: Forward O: Selected Speed Ref
5 C: Run C: Reverse C: Analog input 2 Analog 1 Speed reference | Analog 2 Speed reference
O: Stop O: Forward O: Selected Speed Ref External trip *
g C: Run C: Reverse C: Preset speed 1 Analog 1 Speed reference O:trip  C:Run
Digital input 3 Analog input 1 Preset Speed
O: Stop O: Forward off off PresetSpeed 1 | gy ternal trip *
! C:Run C: Reverse on oft Preset Speed 2 O: tri C: Run
’ ’ Off On PresetSpeed 3 -trp :
On On Preset Speed 4
Digital input 3 Analog input 1 Preset Speed
O: Stop O: Forward off off PresetSpeed1 | . pecel ramp (P104)
g C: Run C: Reverse on oft Preset Speed 2 C: Decel ramp @P225)
’ ’ Off On Preset Speed 3 ’ p
On On Preset Speed 4
Digital input 3 Analog input 1 Preset Speed
O: Stop O: Forward orf off Preset Speed 1 O: Selected Speed Ref
9 C:Run C: Reverse on oft Preset Speed 2 C: Presetspeed 1 ..4
’ ’ Off On Preset Speed 3 ) p ”
On On Preset Speed 4
10 O: Stop O: Forward Normally Open (N.O.) Normally Open (N.O.) O: Selected Speed Ref
C: Run C: Reverse Close to increase speed | Close to reduce speed C: Preset speed 1
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11 O: Stop O: Stop O: Selected Speed Ref Analod 1 Speed reference O: Preset speed 1
C: Run Fwd C: Run Rev C: Preset speed 2, 9 P C: Preset speed 2
Digital input 3 Analog input 1 Analog input 2 Preset Speed
Off Off Off Preset Speed 1
On Off Off Preset Speed 2
. X Off On Off Preset Speed 3
12 8_’ StOpF d 8_’ gtopR On On Off Preset Speed 4
- Run Fw - Run Rev Off Off on Preset Speed 5
On Off On Preset Speed 6
Off On On Preset Speed 7
On On Oon Preset Speed 8
O: Stop O: Stop O: Selected Speed Ref
13 C: Run Fwd C: Run Rev C: Preset speed 1 Analog 1 Speed reference | Analog torque reference
O: Stop O: Stop O: Selected Speed Ref O: Decel ramp (P104)
14 C: Run Fwd C: Run Rev C: Preset speed 1 Analog 1 Speed reference C: Decel ramp @P225)
O: Stop O: Stop O: Selected Speed Ref
15 C: Run Fwd C: Run Rev C: Analognput 2 Analog 1 Speed reference | Analog 2 Speed reference
O: Stop O: Stop O: Selected Speed Ref External trip *
ge C: Run Fwd C: Run Rev C: Preset speed 1 Analog 1 Speed reference O:trip  C: Run
Digital input 3 Analog input 1 Preset Speed
O: Stop O: Stop off orf Preset Speed 1 External trip *
17 C: Run Fwd C: Run Rev on oft Preset Speed 2 O: tri C: Run
- Ru ’ Off On Preset Speed 3 - rip :
On On Preset Speed 4
Digital input 3 Analog input 1 Preset Speed
O: Stop O: Stop off off Preset Speed 1 O: Decel ramp (P104)
18 C: Run Fwd C: Run R On Off Preset Speed 2 C: Decel 295
- Run Fwi - Run Rev Off On Preset Speed 3 : Decel ramp @ )
On On Preset Speed 4
Digital input 3 Analog input 1 Preset Speed
O: Stop O: Stop orf off Preset Speed 1 O:Selected Speed Ref
19 C: Run Fwd C:Run R On Off Preset Speed 2 cp t d1.4
- Run Fw - Run Rev off on Preset Speed 3 : Preset speed 1 ..
On On Preset Speed 4
20 O: Stop O: Stop Normally Open (N.O.) Normally Oper{N.O.) O: Selected Speed Ref
C: Run Fwd C: Run Rev Close to increase speed | Close to reduce speed C: Preset speed 1
Normally Open (N.O.) | Normally Closed (N.C.) | Normally Open (N.O.) O: Selected Speed Ref
2t Close to run Fwd Open to Stop Close to run Rev Analog 1 Speed reference C: Preset speed 1
The" Sel ected Speed Reference” referred to -I2(ContrblModelbove tabl e
P1-12 (control Mode) Selected Speed Reference
0 : Terminal Mode Analog input 1
1 : Keypad Mode (usdirectional) Digital Potentiometer
2 Keypad Mode (kilirectional) Digital Potentiometer
3 : User PID mode PID controller output
4 : Fieldbus Control Speed reference via Fieldbus
5 : Slave Mode Speed reference via Optibus

*Note: If a motor thermistor is to be connected, this mustdmected in PB3.

www.invertek.co.uk

25

S



Optidrive ODR2 User GuiddRevision 1.01

8. Extended Parameters

8.1. Parameter Group 2 - Extended parameters

Par Parameter Name Minimum | Maximum Default Units
P2-01 | Preset /Jog Frequency / Speed 1 P1-02 P1-01 5.0 Hz / Rpm
P2-02 | Preset / Jog Frequency / Speed 2 P1-02 P1-01 10.0 Hz /Rpm
P2-03 | Preset /Jog Frequency / Speed 3 P1-02 P1-01 25.0 Hz / Rpm
P2-04 | Preset / Jog Frequency / Speed 4 P1-02 P1-01 50.0 (60.0) | Hz/Rpm
P2-05 | Preset /Jog Frequency / Speed 5 P1-02 P1-01 0.0 Hz / Rpm
P2-06 | Preset /Jog Frequency / Speed 6 P1-02 P1-01 0.0 Hz / Rpm
P2-07 | Preset /Jog Frequency / Speed 7 P1-02 P1-01 0.0 Hz / Rpm
P2-08 | Preset / Jog Frequency / Speed 8 P1-02 P1-01 0.0 Hz / Rpm

Preset Speeds / Frequencies selected by digital inputs depending on the settind. ®f P1
If P£10 = Othe values are entered as Hz. I-BQ > 0, the values are entered as Rpm.
Setting a negative value will reverse the direction of motor rotation.
P2-09 | Skip Frequency Centre Point P1-02 P1-01 0.0 Hz / Rpm
P2-10 | Skip Frequency Band Width 0.0 P1-01 0.0 Hz/ Rpm
The Skip Frequency function is used to avoid the Optidrive operating at a certain output frequency, for example at ayfreque
which causes mechanical resonance in a particular machine. Parame®®r didines the centre point of the skip frequertzand,
and is used conjunction with PID. The Optidrive output frequency will ramp through the defined band at the rates set08 P1
and P104 respectively, and will not hold any output frequency within the defined band. If the frequency referencalapptie
drive is within the band, the Optidrive output frequency will remain at the upper or lower limit of the band.
P2-11 | Analog Output 1 (Terminal 8) Function Select 0 11 8 -
Digital Output Mode. Logic 1 = +24V DC
0 : Drive Enabled (Running). Logicl when the Optidrive is enabled (Running)
1: Drive Healthy. Logic 1 When no Fault condition exists on the drive
2 : At Target Frequency (Speed). Logic 1 when the output frequency matches the setpoint frequency
3 : Output Frequency > 0.0. Logic 1 when thenotor runs above zero speed
4 : Output Frequency >= Limit. Logic 1 when the motor speed exceeds the adjustable limit
5 : Output Current >= Limit. Logic 1 when the motor current exceeds the adjustable limit
6 : Motor Torque >= Limit. Logic when the motor tgue exceeds the adjustable limit
7 : Analog Input 2 Signal Level >= Limit. Logic when the signal applied to the Analog Input 2 exceeds the adjustable limit
Note : When using settings-47, parameters P46 and P27 must be used together to control thebaviour. The output will
switch to Logic 1 when the selected signal exceeds the value programmed 6) B2d return to Logic 0 when the signal falls bel
the value programmed in P27.
8 : Output Frequency (Motor Speed). 0 to RPO1
9 : Output (Motor) Current. 0 to 200% of R08
10 : Motor Torque. 0 to 200% of motor rated torque
11 : Output (Motor) Power. 0 to 150% of drive rated power
P2-12 | Analog Output 1 (Terminal 8) Format See Below U 0-1 -
U 0 -=00o10V.
U 1 0=-1@to 0OV,
A 0 -=Df 20mA
A 2 0=2@o OmA
A 4 - 2400 20mA
A 2 0=-20@to 4mA
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P2-13

Analog Output 2 (Terminal 11) Function Select 0 11 9 -
Digital Output Mode. Logic 1 = +24V DC

: Drive Enabled (Running). Logic 1 when the Optidrive is enabl@lnning)

: Drive Healthy. Logic 1 When no Fault condition exists on the drive

: At Target Frequency (Speed). Logic 1 when the output frequency matches the setpoint frequency

: Output Frequency > 0.0. Logic 1 when the motor runs above zero speed

: Output Frequency >= Limit. Logic 1 when the motor speed exceeds the adjustable limit

: Output Current >= Limit. Logic 1 when the motor current exceeds the adjustable limit

: Output Toque >= Limit. Logic when the motor torque exceeds the adjustable limit

: Analog Input 2 Signal Level >= Limit. Logic when the signal applied to the Analog Input 2 exceeds the adjustable limit
Note : When using settings 47, parameters P46 and P2L7 must be used together to control the behaviour. The output will
switch to Logic 1 when the selected signal exceeds the value programmed 6) B2d return to Logic O when the signal falls bel
the value programmed in R27.

Analog Output Mode

8 : Output Frequency (Motor Speed). 0 to RO1

9 : Output (Motor) Current. 0 to 200% of R08

10 : Motor Torque. 0 to 200% of motor rated torque

11 : Output (Motor) Power. 0 to 150% of drive rated power

NouhbhWNRO

P2-14

Analog Output 2 (Terminal 11) Format See Below

U 0-1 -

0 - A00o010V.
1 0=-1@to 0OV,
0 -=D @ 20mA
2 0=2@o OmA
4 - 2400 20mA
2 0=-201to 4mA

>>»>»>»CC

P2-15

User Relay 1 Output (Terminals 14, 15 & 16) Function select | 0 | 7 | 1 | =

Selectghe function assigned to Relay Output 1. The relay has three output terminals, Logic 1 indicates the relay is active, a
therefore terminals 14 and 15 will be linked together.

: Drive Enabled (Running). Logic 1 when the motor is enabled

: Drive Healthy. Logic 1 when power is applied to the drive and no fault exists

: At Target Frequency (Speed). Logic 1 when the output frequency matches the setpoint frequency

: Output Frequency > 0.0 Hz. Logic 1 when the drive output frequency to the motor is excéedbiz

: Output Frequency >= Limit. Logic 1 when the motor speed exceeds the adjustable limit

: Output Current >= Limit. Logic 1 when the motor current exceeds the adjustable limit

: Output Torque >= Limit. Logic 1 when the motor torque exceeds tmjustable limit

: Analog Input 2 Signal Level >= Limit. 1 Logic when the signal applied to the Analog Input 2 exceeds the adjustable limit
Note : When using settings-47, parameters P46 and P2L7 must be used together to control the behaviour. Thpait will
switch to Logic 1 when the selected signal exceeds the value programmed &) B2d return to Logic O when the signal falls bel
the value programmed in P27.

NoOoOu s, WNRO

P2-16

Adjustable Threshold 1 Upper Limit (Analog Output 1 / Relay Output 1) P217 200.0 100.0 %

P2-17

Adjustable Threshold 1 Lower Limit (Analog Output 1 / Relay Output 1) 0.0 P216 0.0 %

Used in conjunction with some settings of Parameterd P& P215.

P2-18

User Relay 2 Output (Terminals 17 & 18) Function select I 0 | 8 | 0 | =

Selects the function assigned to Relay Output 2. The relay has two output terminals, Logic 1 indicates the relay isdactive, a
therefore terminals 17 and 18 will be linked together.

: Drive Enabled (Running). Logic 1 when the motor is enabled

: Drive Healthy. Logic 1 when power is applied to the drive and no fault exists

: At Target Frequency (Speed). Logic 1 when the output frequency matches the setpoint frequency

: Output Frequency > 0.0 Hz. Logic 1 when the drive output frequency to the motoriseeds 0.0Hz

: Output Frequency >= Limit. Logic 1 when the motor speed exceeds the adjustable limit

: Output Current >= Limit. Logic 1 when the motor current exceeds the adjustable limit

: Output Torque >= Limit. Logic 1 when the motor torque excedtie adjustable limit

: Analog Input 2 Signal Level >= Limit. 1 Logic when the signal applied to the Analog Input 2 exceeds the adjustable limit

: Hoist Brake Control. The relay can be used to control the motor holding brake on a hoist. Contadbgalitnvertek Sales
Partner for further information on using this feature.

Note : When using settings-47, parameters P29 and P20 must be used together to control the behaviour. The output will
switch to Logic 1 when the selected signal exceedvéthee programmed in P29, and return to Logic O when the signal falls bel
the value programmed in P20.

ONOOUVAWNERO

P2-19

Adjustable Threshold 1 Upper Limit (Analog Output 2 / Relay Output 2) P220 200.0 100.0 %

P2-20

P219 0.0 %

Adjustable Threshold 1 Lower Limit (Analog Output 2 / Relay Output 2) 0.0

Used in conjunction with some settings of Parametersd B P218.
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P2-21 | Display Scaling Factor -30.000 30.000 0.000 -

P2-22 | Display Scaling Source 0 2 0 -
P221 & P222 allow the user to program th@ptidrive to display an alternative output unit scaled from an existing parameter, ¢
to display conveyer speed in metres per second based on the output frequency. This function is disaklddisf $&2 to 0.

If P221 is set >0, the variable selectiedP222 is multiplied by the factor entered in 24, and displayed whilst the drive is
running with a ‘¢’ to indicate the customer scaled wunits.
P2-22 Options

0: Motor Speed

1: Motor Current

2: Analog Input 2

P2-23 | Zero Speed Holding Time | 00 | 600 ] 0.2 | Seconds
Determines the time for which the drive output frequency is held at zero when stopping, before the drive output is disabled

P2-24 | Effective Switching Frequency | Drive Rating Dependent | kHz
Effective power stage switching frequency. The ranggetifings available and factory default parameter setting depend on the
drive power and voltage rating. Hi gher frequencies redy
current waveform, at the expense of increased drive losses

P2-25 | 2nd Deceleration Ramp Time | 000 | 300 | 0.00 | Seconds
This parameter allows an alternative deceleration ramp down time to be programmed into the Optidrive, which can be sgleq
digital inputs (dependent on thsetting of P113) or selected atomatically in the case of a mains power loss H382= 2.

When set to 0.0, the driveill coast to stop
P2-26 | Spin Start Enable | 0 | 1 | 0 | -
0 : Disabled
1: Enabled. When enabled, on start up the drive will attempt to determine if the motor is alreathting, and will begin to control
the motor from its current speed. A short delay may be observed when starting motors which are not turning.

P2-27 | Standby Mode Timer | 00 | 2500 | 00 | Seconds
This parameter defines time period, whereby if the drive operates at minimum speed for at least the set time period, dhigeOp
output will be disabled, and the display will shewt n dThe function is disabled if 2 = 0.0.

P2-28 | Slave Speed Scaling Control | 0 | 3 | 0 | -
Active in Keypad mode (AR = 1 or 2) and Slave mode {PZ=5) only. The keypad reference can be multiplied by a preset scali
factor or adjusted using an analog trim or offset.

0 : Disabled. No scaling or offset is applied.

1: Actual Speed = Digital Speed x P2-29

2 : Actual Speed = (Digital Speed x P2-29) + Analog Input 1 Reference
3 : Actual Speed = (Digital Speed x P2-29) x Analog Input 1 Reference

P2-29 | Slave Speed Scaling Factor | 5000 | 500.0 | 1000 | %
Used in conjunctiomvith P228.

P2-30 | Analog Input 1 (Terminal 6) Format I See Below | U O0- 1| -

U 0 -=D 10 Volt Signal (Upblar)

U 1 00-=10 to0 Volt Signal (Urpolar)

- 1 0 -=110to +10 Volt Signal (Bolar)

A 0 -=D @ 20mA Signal

t 4 -=2400 20mA Signal, the Optidrive will trip and show the fault @bde2 Dtke signal level falls below 3mA
r 4 -=21@ 20mA Signal, the Optidrive will ramp to stop if the signal level falls below 3mA

t 2 0=-2@to 4mA Signal, the Optidrive will trip and show the fault ebde 2 iDtRe signal level falls below 3mA
r 2 0=-20tto 4mA Signal, the Optidrive will ramp to stop if the signal level falls below 3mA

P2-31 | Analog Input 1 Scaling | 0.0 | 5000 | 1000 | %
Scales the analog input by this factor, e.g. #3Pds set for 8- 10V, and the scaling factor is set to 200.0%, a 5 volt input will res
in the drive running at maximum speed (B1)

P2-32 | Analog Input 1 Offset | -500.0 | 5000 | 00 | %

Sets an offset, ag percentage of the full scale range of the input, which is applied to the analog input signal
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P2-33 | Analog Input 2 (Terminal 10) Format | See Below | U O0- 1| -
U 0 -=D 10 Volt Signal (Upblar)
U 1 00=10 to0 Volt Signal (Urpolar)
Pt c -=tMbtor PTC Thermistor Input
A 0 -=D @ 20mA Signal
t 4 -=2400 20mA Signal, the Optidrive will trip and show the fault ébde2 iDtFe signal level falls below 3mA
r 4 -=21 @ 20mA Signal, the Optidrive will ramp to stop if the signal levslfalow 3mA
t 2 0=-2@tto 4mA Signal, the Optidrive will trip and show the fault gbde 2 DtRe signal level falls below 3mA
r 2 0=-20lto 4mA Signal, the Optidrive will ramp to stop if the signal level falls below 3mA

P2-34 | Analog Input 2 Scaling | 0.0 | 5000 | 1000 | %
Scales the analog input by this factor, e.g. #3®3s set for 8- 10V, and the scaling factor is set to 200.0%, a 5 volt input will res
in the drive running at maximum speed (B1)

P2-35 | Analog Input 2 Offset | 5000 | 5000 | 00 [ %
Sets an offset, as a percentage of the full scale range of the input, which is applied to the analog input signal

P2-36 | Start Mode Select / Automatic Restart | See Below | Aut o- | -
Defines the behaviour of the drive relating to the enable digital irgd also configures the Automatic Restart function.
E d g e Fotlowing Power on or reset, the drive will not start if Digital Input 1 remains closed. The Input must be closed afte
power on or reset to start the drive.
Aut a Following a Power On or &, the drive will automatically start if Digital Input 1 is closed.
Aut aoAlut o Fdllowing a trip, the drive will make up to 5 attempts to restart at 20 second intervals. The drive must be
powered down to reset the countelThe numbers of restartteempts are counted, and if the drive fails to start on the final
attempt, the drive will fault with, and will require the user to manually reset the fault.

P2-37 | Keypad Mode Restart Speed I 0 | 3 | 1 | -
This parameter is only active when-P2 = 1 or 2Whensettings 0 to 3 are used, the drive must be started by pressing the Star
on the keypad. When settings47 are used, the drive starting is controlled by the enable digital input.
0 : Minimum Speed. Following a stop and restart, the drive will alwayisially run at the minimum speed FI2
1: Previous Operating Speed. Following a stop and restart, the drive will return to the last keypad setpoint speed used prior tq
stopping
2 : Current Running Speed. Where the Optidrive is configured for multigpeed references (typically Hand / Auto control or Loc
Remote control), when switched to keypad mode by a digital input, the drive will continue to operate at the last opera¢idg sp
3 : Preset Speed 8. Following a stop and restart, the Optidrive waillvays initially run at Preset Speed 8-(%)
4 : Minimum Speed (Terminal Enable). Following a stop and restart, the drive will always initially run at the minimum speé@ P1
5 : Previous Operating Speed (Terminal Enable). Following a stop and restathe drive will return to the last keypad setpoint spegq
used prior to stopping
6 : Current Running Speed (Terminal Enable). Where the Optidrive is configured for multiple speed references (typically Hand
Auto control or Local / Remote control), when sshieéd to keypad mode by a digital input, the drive will continue to operate at t|
last operating speed
7 : Preset Speed 8 (Terminal Enable). Following a stop and restart, the Optidrive will always initially run at Preset SpeeeD8)(P2

P2-38 | Mains Loss Ride Through / Stop Control | 0 | 2 | 0 | =
Controls the behaviour of the drive in response to a loss of mains power supply whilst the drive is enabled.
0: Mains Loss Ride Through. The Optidrive will attempt to continue operating by recovering energy fronidhé motor. Providing
that the mains loss period is short, and sufficient energy can be recovered before the drive control electronics poheidoiffet
will automatically restart on return of mains power
1: Coast To Stop. The Optidrive will immediatelyisable the output to the motor, allowing the load to coast or free wheel. When
using this setting with high inertia loads, the Spin Start functior2@)2nay need to be enabled
2: Fast Ramp To Stop. The drive will ramp to stop at the rate programmedha 2" deceleration time P25

P2-39 | Parameter Access Lock I 0 | 1 | 0 | =
0 : Unlocked. All parameters can be accessed and changed
1: Locked. Parameter values can be displayed, but cannot be changed

P2-40 | Extended Parameter Access Code Definition | 0 | 9999 | 101 | =

Defines the access code which must be entered ii#fio access parameter groups above Group 1
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8.2. Parameter Group 3 — PID Control

Par Parameter Name Minimum | Maximum Default Units

P3-01 | PID Proportional Gain 0.1 30.0 1.0 -
PID ControlleProportional Gain. Higher values provide a greater change in the drive output frequency in response to small ch
in the feedback signal. Too high a value can cause instability

P3-02 | PID Integral Time Constant | 0.0 | 300 | 1.0 | S
PID Controller Integrdlime. Larger values provide a more damped response for systems where the overall process responds

P3-03 | PID Differential Time Constant | 000 | 100 | 0.00 | S
PID Differential Time Constant

P3-04 | PID Operating Mode | o ] 1] 0 | -
0 : Direct Operation. Usethis mode if an increase in the motor speed should result in an increase in the feedback signal
1: Inverse Operation. Use this mode if an increase in the motor speed should resulti@ceeasan the feedback signal

P3-05 | PID Reference (Setpoint) Source Select | 0 | 2 | 0 | >
Selects the source for the PID Reference / Setpoint
0 : Digital Preset Setpoint. P306 is used
1: Analog Input 1 Setpoint
2 : Analog Input 2 Setpoint

P3-06 | PID Digital Reference (Setpoint) | 0.0 | 1000 | 0.0 | %
When P305 = 0, thiparameter sets the preset digital reference (setpoint) used for the PID Controller

P3-07 | PID Controller Output Upper Limit | P308 | 1000 | 1000 | %
Limits the maximum value output from the PID controller

P3-08 | PID Controller Output Lower Limit | 0.0 | P307 | 0.0 | %
Limits the minimum output from the PID controller

P3-09 | PID Output Limit Control I 0 | 3 | 0 | =
0 : Digital Output Limits. The output range of the PID controller is limited by the values €fP& P308
1: Analog Input 1 Provides a Variable Upper Limit. The output range of the PID controller is limited by the values é38& the
signal applied to Analog Input 1
2: Analog Input 1 Provides a Variable Lower Limit. The output range of the PID controller is limited by the signal applied to Anal
Input 1 &the value of P37
3: PID output Added to Analog Input 1 Value. The output value from the PID Controller is added to the speed reference applied
the Analog Input 1

P3-10 | PID Feedback Signal Source Select | 0 | 1 | 0 | =
0 : Analog Input 2
1: Analog Input 1

P3-11 | Maximum PID Error to Enable Ramps I 0.0 | 250 | 0.0 | %
Defines a threshold PID error level, whereby if the difference between the setpoint and feedback values is less thahriéshsél,
the internal ramp times of the drive are disabled. Whergreater PID error exists, the ramp times are enabled to limit the rate of
change of motor speed on large PID errors, and react quickly to small errors.
Setting to 0.0 means that the drive ramps are always enabled. This parameter is intended to alloer tteedisable the drive
internal ramps where a fast reaction to the PID control is required, however by only disabling the ramps when a smailt Exi3tsy
the risk of possible over current or over voltage trips being generated are reduced.

P3-12 | PID Feedback Value Display Scaling Factor | 0000 | 50.000 | 0.000 | =
Applies a scaling factor to the displayed PID feedback, allowing the user to display the actual signal level from arrargdicg0
Bar etc.

P3-13 | PID Feedback Wake Up Level | 00 | 1000 | 00 | %
Sets a programmable level whereby if the drive enters standby motor whilst operating under PID control, the selected fegdah|
must fall below this threshold before the drive will return to normal operation.

P3-14 | Reserved Parameter | = | = | = | s
No Function
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8.3. Parameter Group 4 — High Performance Motor Control

f Incorrect adjustment of parameters in menu group 4 can cause unexpected behaviour of the motor and any connected

machinery. It is recommended that these parameters are only adjusted by experienced users.

Par Parameter Name Minimum | Maximum Default Units

P4-01 | Motor Control Mode 0 2 2 -
Selects the motor control method. An autotune must be perforrifesbtting O or 1 is used.

0: Speed Control with Torque Limit (vector)
1: Torque Control with Speed Limit (vector)
2: Speed Control (Enhanced V/F)

P4-02 | Motor Parameter Auto-tune Enable | 0 | 1 | 0 | >
When set to 1, the drive immediately carries out a frotating autotune to measure the motor parameters for optimum control &
efficiency.Following completion of the autotune, the parameter automatically returns to 0.

P4-03 | Vector Speed Controller Proportional Gain | 0.1 | 400.0 | 25.0 | %

Sets the proportional gain value for the speed controller when operating in Vector Speed or Vector fiotqueontrol modes (P4

01 =0 or 1). Higher values provide better output frequency regulation and response. Too high a value can cause instability ¢
over current trips. For applications requiring best possible performance, the value should beeddjusuit the connected load by

gradually increasing the value and monitoring the actual output speed of the load until the required dynamic behaviderelac

with little or no overshoot where the output speed exceeds the setpoint.

In general, highefriction loads can tolerate higher values of proportional gain, and high inertia, low friction loads may require

gain to be reduced.

P4-04 | Vector Speed Controller Integral Time Constant | 0000 | 1000 | 0100 | S
Sets the integral time for the spe@dntroller. Smaller values provide a faster response in reaction to motor load changes, at th
of introducing instability. For best dynamic performance, the value should be adjusted to suit the connected load.

P4-05 | Motor Power Factor Cos @ | 050 | 099 | - | =
When operating in Vector Speed or Vector Torque motor control modes, this parameter must be set to the motor nameplate
factor

P4-06 | Torque Control Reference / Limit Source | 0 | 5 | 0 | .
When P401 = 0, this parameter defines the source for theximum output torque limit.

When P401 = 1, this parameter defines the source for the torque reference (setpoint).

0: Fixed Digital. The torque controller reference / limit is set in-B%

1: Analog Input 1. The output torque is controlled based on thgrsl applied to Analog Input 1, whereby 100% input signal level
result in the drive output torque being limited by the value set ir074

2: Analog Input 2. The output torque is controlled based on the signal applied to Analog Input 2, wherebydfl@%signal level will
result in the drive output torque being limited by the value set ir074

3: Fieldbus. The output torque is controlled based on the signal from the communications Fieldbus, whereby 100% input sign
will result in the drive otput torque being limited by the value set in ©7.

4: Master / Slave. The output torque is controlled based on the signal from the Invertek Master / Slave, whereby 100% input §
level will result in the drive output torque being limited by the vases in P407.

5: PID Controller Output. The output torque is controlled based on the output of the PID controller, whereby 100% input signa
will result in the drive output torque being limited by the value set irOP4

P4-07 | Maximum Motoring Torque Limit | P408 | 5000 | 2000 | %
When operating in Vector Speed or Vector Torque motor control mode®1R40or 1), this parameter defines the maximum
torque limit or reference used by the drive in conjunction with@%4

P4-08 | Minimum Motoring Torque Limit I 0.0 | P407 | 0.0 | %

Active only in Vector Speed or Vector Torque motor control mode®1P40 or 1). Sets a minimum torque limit, whereby the wh
the Optidrive is enabled, it will always attempt to maintain this torque on the motor at all timiést operating.

NOTE : This parameter should be used with extreme care, as the drive output frequency will increase to achieve the torque level,

and may exceed the selected speed reference

[

P4-09 | Generator Mode Max. Torque Limit (Maximum Regenerative Torque) 0.0 200.0 200.0 %
Active only in Vector Speed or Vector Torque motor control mode®1P40 or 1). Sets the maximum regenerating torque allows
by the Optidrive

P4-10 | V/F Characteristic Adjustment Frequency | 0.0 | P109 | 0.0 | Hz
When operating in V/F mode (R4 = 2), this parameter in conjunction with-B2 sets a frequency point at which the voltage set
P411 is applied to the motor. Care must be taken to avoid overheating and damaging the motor whethissiegture.

P4-11 | V/F Characteristic Adjustment Voltage I 0 | P1-07 I 0 | V
Used in conjunction with parameter P49

P4-12 | Reserved Parameter | = | = | = | =

No Function
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8.4. Parameter Group 5 — Communication Parameters

Par Parameter Name Minimum | Maximum Default Units

P5-01 | Drive Fieldbus Address 0 63 1 -
Sets the fieldbus address for the Optidrive

P5-02 | CAN Open Baud Rate | 125 | 1000 | 500 | kbps
Sets the baud rate when CAN Open communications are used

P5-03 | Modbus RTU Baud Rate | 96 | 1152 | 1152 | kbps
Sets thebaud rate when CAN Open communications are used

P5-04 | Modbus Data Format | = | = | n-1 | -
Sets the expected Modbus telegram data format as follows
n - :INo Parity, 1 stop hit
n - :2No parity, 2 stop bits
0 - :10dd parity, 1 stop bit
E - 1Even parity, 1 stop bit

P5-05 | Communications Loss Timeout | 0.0 | 5.0 | 1.0 | S
Sets the watchdog time period for the communications channel. If a valid telegram is not received by the Optidrive witlmethi
period, the drive will assume a lossasfmmunications has occurred and react as selected below

P5-06 | Communications Loss Action | 0 | 3 | 0 | =
Controls the behaviour of the drive following a loss of communications as determined by the above parameter setting.
0: Trip & Coast To Stop
1: Ramp to Stop Then Trip
2: Ramp to Stop Only (No Trip)
3: Run at Preset Speed 8

P5-07 | Fieldbus Ramp Control | 0 | 1 | 0 | >
Selects whether the acceleration and deceleration ramps are control directly via the Fieldbus, or by internal drive pa@t@&er
and P104.
0 : Disabled. Ramps are control from internal drive parameters
1: Enabled. Ramps are controlled directly by the Fieldbus

P5-08 | Fieldbus Process Data Word 4 Output Select | 0 | 4 | 0 | -
When using an optional fieldbus interface, this paramenfigures the parameter source for th& grocess data word transferred
from the drive to the network master during cyclic communications
0 : Output Torque — 0 to 2000 = 0 to 200.0%
1 : Output Power — Output power in kW to two decimal places, e.g. 400 = 4.00kW
2 : Digital Input Status — Bit O indicates digital input 1 status, bit 1 indicates digital input 2 stefitis
3 : Analog Input 2 Signal Level —0 to 1000 = 0 to 100.0%
4 : Drive Heatsink Temperature —0 to 100 = 0 to 100°C

P5-09 | Reserved Parameter I = | = = 3
No Function
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8.5. Parameter Group 0 — Monitoring Parameters (Read Only)

Par Description Units

P0-01 | Analog Input 1 Applied Signal Level %
Displays the signal levappliedto analog input 1 (Terminal 6) after scaling and offsets have been applied.

P0-02 | Analog Input 2 Applied Signal Level | %
Displays the signal levappliedto analog input 2 (Terminal 10) after scaling and offsets have been applied.

P0-03 | Digital Input Status | -
Displays thestatusof the drive inputs, starting with the left hand side digit = Digital Input 1 etc.

P0-04 | Pre Ramp Speed Controller Reference | Hz
Displays the set point reference input applied to the drive internal speed controller

P0-05 | Torque Controller Reference | %
Displays the set point reference input applied to the drive internal torque controller

P0-06 | Digital Speed Reference (Motorised Pot) | Hz
Displays the value of the drive internal Motorised Pot (used for keypad) spéa@nce

P0-07 | Fieldbus Communication Speed Reference | Hz
Displays the setpoint being received by the drive from the currently active Fieldbus interface.

P0-08 | PID Reference (Setpoint) | %
Displays the setpoint input to the PID controller.

P0-09 | PID Feedback Level | %
Displays the Feedback input signal to the PID controller

P0-10 | PID Controller Output | %
Displays the output level of the PID controller

P0-11 | Applied Motor Voltage | V
Displays the instantaneous output voltage from the drive torator

P0-12 | Output Torque | %
Displays the instantaneous output torque level produced by the motor

P0-13 | Trip History Log | -
Displays the last four fault codes for the drive. Refer to sedtihifor further information

P0-14 | Motor Magnetising Current (Id) | A
Displays the motor magnetising Current, providing an auto tune has been successfully completed.

P0-15 | Motor Rotor Current (Iq) | A
Displays the motor Rotor (torque producing) current, providing an auto tune has been successfully completed.

P0-16 | DC Bus Voltage Ripple Level | Vv
Displays the level of ripple present on the DC Bus Voltage. This parameter is used by the Gmtidairieus internal protection and
monitoring functions.

P0-17 | Motor Stator resistance (Rs) | Q
Displays the measured motor stator resistance, providing an auto tune has been successfully completed.

P0-18 | Motor Stator Inductance (Ls) | H
Displays theneasured motor stator inductance, providing an auto tune has been successfully completed.

P0-19 | Motor Rotor Resistance (Rr) | Ohms
Displays the measured motootor resistance providing an auto tune has been successfully completed.

P0-20 | DCBus Voltage | v
Displays the instantaneous DC Bus Voltage internally within the drive

P0-21 | Drive Temperature | °C
Displays the Instantaneous Heatsink Temperature measured by the drive

P0-22 | Time Remaining to next service | \
Displays theaumber of hours remainingn the service time counter before the next service is due.

P0-23 | Operating Time Accumulated With Heatsink Temperature Above 80°C | HH:MM:SS
Displays the amount of time in hours and minutes that the Optidrive has operated for during its lifetimehveitiisink temperature
in excess of 80°C. This parameter is used by the Optidrive for various internal protection and monitoring functions.

P0-24 | Operating Time Accumulated With Ambient Temperature Above 80°C | HH:MM:SS
Displays the amount of time in houasid minutes that the Optidrive has operated for during its lifetime with an ambient
temperature in excess of 80°C. This parameter is used by the Optidrive for various internal protection and monitoringsfunctio

P0-25 | Rotor Speed (Estimated or Measured) | -

In Vector control mode, this parameter displays either the estimated rotor speed of the motor, if no encoder feedbacgris pres|
the measured rotor speed if an optional Encoder Feedback Interface Option is fitted.
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P0-26 | Energy Consumption kWh Meter | kWh
Displays the amount of energy consumed by the drive in kWh. When the value reaches 1000, it is reset back to 0.0, aedothe
P027 (*MWh meter) is increased.

P0-27 | Energy Consumption MWh Meter | MWh
Displays the amount of energy consumed by the drive in MWh.

P0-28 | Software Version and Checksum | =
Displays the software version of the drive

P0-29 | Drive Type | -
Displays the type details of the drive

P0-30 | Drive Serial Number | -
Displays the uniquserial number of the drive.

P0-31 | Drive Lifetime Operating Time | HH:MM:SS
Displays the total operating time of the drive. The first value shown is the number of hours. Pressing the Up key withdispla
minutes and seconds.

P0-32 | Drive Run Time Since Last Trip (1) | HH:MM:SS
Displays the total operating time of the drive since the last fault occurred. The first value shown is the number ofrkesirsy fhe
Up key will display the minutes and seconds.

P0-33 | Drive Run time Since Last Trip (2) | HH:MM:SS
Displays the total operating time of the drive since the last fault occurred. The first value shown is the number ofrkssirsg Fhe
Up key will display the minutes and seconds.

P0-34 | Drive Run Time Since Last Disable | HH:MM:SS
Displayghe total operating time of the drive since the last Run command was received. The first value shown is the number
hours. Pressing the Up key will display the minutes and seconds.

P0-35 | Drive Internal Cooling Fan Total Operating Time | HH:MM:SS
Displays the total operating time of the Optidrive internal cooling fans. The first value shown is the number of houirsgy Breddp
key will display the minutes and seconds. This is used for scheduled maintenance information

P0-36 | DC Bus Voltage Log (256ms) V

P0-37 | DC Bus Voltage Ripple Log (20ms) V

P0-38 | Heatsink Temperature Log (30s) ©

P0-39 | Ambient Temperature Log (30s) ©

P0-40 | Motor Current Log (256ms) A
The above parameters are used to store the history of various measured levelstivitdrive at various regular time intervals prig
to a trip. The values are frozen when a fault occurs and can be used for diagnostic pwrpesesection for further information.

P0-41 | Critical Fault Counter — Over Current -

P0-42 | Critical fault counter — Over Voltage -

P0-43 | Critical fault counter — Under Voltage -

P0-44 | Critical fault counter — Over Temperature -

P0-45 | Critical fault counter — Brake Transistor Over Current -

P0-46 | Critical fault counter — Ambient Over Temperature -
Theseparametes contain a record of how many times certain critical faults have occurred during a drives operating lifetime. T|
provides useful diagnostic data

P0-47 | Reserved | >
Reserved Parameter

P0-48 | Reserved | =
Reserved Parameter

P0-49 | Modbus RTU Communication Error Counter | =
This parameter is incremented every time an error occurs on the Modbus RTU communication link. This information carobe
diagnostic purposes.

P0-50 | CAN Open Communication Error Counter | s

This parameter i;xcremented every time an error occurs on the CAN Open communication link. This information can be useq
diagnostic purposes.
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9. Serial communications

9.1. RS-485 communications
Optidrive Pzhas an RIb connector on the front of the control panel. This corta allowsthe user to set up a drive nefork via a wired

connection.T h e

connector

connections can be used simultaneously.

cont ai

ns

t wo

The electrichsignalarrangement of the RJ4%nnector is shown as follows:

independent

RS485

CAN

_T‘

CAN+

0 Volt

Optibus / Remote Keypad / PC Connection

Optibus / Remote Keypad / PC Connection

+24 Volt Remote Keypad Power Supply

RS 485Modbus RTU

co~NOOPWN -

RS 485+ Modbus RTU

connections,

TheOptibus data link uses the same communication protocol as is used for IrDA communithisis. used for the Master / Slave function
(refer to the Optidrive P2 Advanced User Guide for further informatiop to 62 slaves can be connected to one madtére.

TheModbus interface allows connection to a Modbus RTU network as described below.
9.2. Modbus RTU Communications

9.2.1.Modbus Telegram Structure
The OptidriveP2supports Master / Slave Modbus RTU communications, using the 03 Read Holding Registers and 06 Write Single Holding
Register commands. Many Master devices treat the first Register address as Redfiwezfore it may be necessary to convert the Register

Numbers detail in sectio by subtracting 1 to obtain the correct Register address. The telegram structuréitoas:-

Command 03 — Read Holding Registers

Master Telegram

Length

Slave Response

Length

Slave Address 1 | Byte Slave Address 1 | Byte
Function Code (03) | 1 | Byte Starting Address 1 | Byte
| 1" Register Address| 2 | Bytes | 1" Register Value 2 | Bytes
No. Of Registers 2 | Bytes 2" Register Value | 2 | Bytes
CRC Checksum 2 | Bytes Etc...
CRC Checksum 2 | Bytes
Command 06 — Write Single Holding Register
Master Telegram \ Length Slave Response Length
Slave Address 1 | Byte Slave Address 1 | Byte
Function Code (06) | 1 | Byte Function Code (06)| 1 | Byte
Register Address 2 | Bytes Register Address 2 | Bytes
Value 2 | Bytes Register Value 2 | Bytes
CRC Checksum 2 | Bytes CRC Checksum 2 | Bytes

www.invertek.co.uk

35



Optidrive ODR2 User GuiddRevision 1.01
9.2.2.ModbusControl & MonitoringRegistes
The following is a list of accessible Modbus Registers available in the Optidrive P2.

1 When Modbus RTU is configured as the Fieldbus optioi®{P50, factory default setting), all of the listed registers can be accessed.

1 Registers 1 and 2 can be used:tmtrol the drive providing that Modbus RTU is selected as the primary command sowt2 £~
1 Register 3 can be used to control the output torque level providing that
o The drive is operating in Vector Speed or Vector Torque motor control modéx (P4 or 2)

o The torque controller ref®=3ce / |imit is set for
1 Register 4 can be used to control the acceleration and deceleration rate of the drive providing that Fieldbus Ramp €oabields
(P508 =1)

1 Registers 6 to 24 can bead regardless of the setting of R2
Register Upper Byte Lower Byte Read Notes
Number Write
Command Control Word R/W | Command control wordised to controthe Optidrive when operating with Modbus
RTU. The Control Word bit functions are as follows :
Bit 0 : Run/Stop command. Set to 1 to enable the drive. Set to 0 to stop the drive
1 Bit 1 : Fast stop request. Set to 1 to enable drive to stop witideceleration ramp.
Bit 2 : Reset request. Set to 1 in order to reset any active faults or trips airitie
This bit must be reset to zero once the fault has been cleared.
Bit 3 : Coast stop request. Set to 1 to issue a coast stop command.

2 Command Speed Reference| R/W | Setpoint must be sent to the drive in Hz to one decimal place, e.g. 500 = 50.0Hz
3 Gommand Torque Reference| R/W | Setpoint must be sent to the drive in % to one decimal place, e.g. 2000 = 200.0%
Command Ramp times R/W | This register specifies the drive acceleration and deceleration ramp times used W
4 Fieldbus Ramp Control is selec{@&b08 = 1) irrespective of the setting of R2. The
input data range is from 0 to 60000 (0.00s to 600.00s)
Error code | Drive status R This register contains 2 bytes.
The Lower Byte contains an 8 bit drive status word as follews :
6 Bit 0 : O = Drive Disabled (Stopped), 1 = Drive Enabled (Running)
Bit 1 : O = Drive Healthy, 1 = Drive Tripped
The Upper Byte will contain the relevant fault number in the event of a drive trip.
Refer to sectioril.1for a list of fault codes and diagnostic information
7 Output Frequency R Output frequency of the drive to one decimal place, €.9.123 = 12.3 Hz
8 Output Current R Output current of the drive to ondecimal place, e.g.105 = 10.5 Amps
9 Output Torque R Motor output torque level to one decimal place, e.g. 474 = 43.4
10 Output Power R Output power of the drive to two decimal places, e.g.1100 = 11.00 kW
11 Digital hput Satus R Represents the status of the drive inputs where Bit 0 = Digital Inptdt.1
20 Analog 1 Level R Analog Input 1 Applied Signal level in % to one decimal place, e.g. 1000 = 100.0¢
21 Analog 2 Level R Analog Input 2 Applied Signal level in % to one deqitaak, e.g. 1000 = 100.0%
22 Pre Ramp Speed Reference R Internal drive frequency setpoint
23 DC bus voltages R Measured DC Bus Voltage in Volts
24 Drive temperature R Measured Heatsink Temperature in °C

9.2.3.Modbus Parameter Access

All User Adjustable parameters (Groups 1 to 5) are accessible by Modbus, except those that would directly affect the Modbus
communicationse.g.

1 P501 Communication Protocol Select

1 P502 Drive Fieldbus Address

1 P503 Modbus RTU Baud Rate

1 P504 Modbus RTU BeFormat
All parameter values can be read from the drive and written to, depending on the operating mode of the sliive parameters cannot be
changed whilst the drive is enabled for example.

When accessing a drive parameter via Modbus, the Registabar for the parameter is the same as the parameter number,

E.g Parameter P-D1 = Modbus Register 101.

Modbus RTU supports sixteen bit integer values, hence where a decimal point is used in the drive pathenetgister value will be
multiplied by a factor of ten,

E.g Read Value of Pl = 500, therefore this is 50.0Hz.

For further details on communicating with Optidrive using Modbus RTU, please refer to your local Invertek Sales Partner.
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10.1. Environmental

Ambient temperature rangeOperational

Storage
Max altitude for rated operation
Derating above 1000m (to 4000m max)
Relative Humidity
Note

-1 0
;40 C
: 1000m
:1% /100m

: < 95% (nhon corahsing)
Drive must be Frost and moisture free at all times

..C ®PQO0 Units), 4T (IP55 Units)
..C60

Installation above 2000m is not UL approved

10.2. Input voltage ranges

Depending upon model and power rating, the drives are designed for direct connection to the following supplies:

Model Number

Phases

Supply Voltage

Frequency

ODR2-X2XX%LXXXX

200-240 Volts + £ 10%

ODR2-X2XX%3XXXX

ODR2-X4XX%3XXXX

380—480 Volts + f 10% 3

3 50-60Hz + £ 5%

For all power ratings above 2.2kW in 230V and all power ratings in 400V, operation on a single phase supply is possiifiéovadérating of

the output current capacity. See sectid for details.

All OptidriveP2units have phase imbalance monitoring. A phase imbalance of > 3% will result in the drive tripping. For input supplies which
have supply imbalance greater than 3% (typically the Indiancsuitinent& parts of Asia Pacific including China) Invertek Drives recommends

the installation of input line reactors. Alternatively, the drives can be operated as a single phase supply drive withefi6go de

10.3. Maximum supply ratings for UL compliance

Drive rating

Maximum supply voltage

Maximum supply short-circuit current

230V ratings
0.37kW (0.5HP) to 18.5kW (25HP)

240V rms (AC)

5kA rms (AC)

230V ratings
22kW (30HP) to 90kW (120HP)

240V rms (AC)

10kA rms (AC)

400/460V/600V ratings
0.75kW (1.0HP) to 37k{BOHP)

500V/600V rms (AC)

5kA rms (AC)

400/460V/600V ratings
45kW (60HP) to 132kW (28@)

500V/600V rms (AC)

10kA rms (AC)

400/460V/600V ratings
160kW (2BHP)

500V/600V rms (AC)

18KkA rms (AC)

All the drives in the above table are suitable for use @ir@uit capable of delivering not more than the above specified maximum-shg
circuit Amperes symmetrical with the specified maximum supply voltage.

For more details about the drive power rating/size information, please refer to the latest Optidricaura

10.4. Output Power and Current ratings

The following tables provide the output current rating information for the various Optid®Bmodels. Invertek Drives always recommend
that selection of the correct Optidrive is based upon the motor full loatent at the incoming supply voltage.

200 - 240 Volt (+ / -10%) 1 Phase Input, 3 Phase Output

kw HP Frame | Nominal Fuse Supply Nominal 150% Motor Max Optional Brake Resistor
Size Input Or Cable Output Output Cable Motor Vinimom | Recommended
Current MCB Size Current Current Size Cable
(type B) 60 secs Length
Amps Amps mm’® AWG Amps Amps mm’ AWG m Q

0.75 1 2 10.5 16 2.5 14 4.3 6.45 1.5 14 100 25 100
1.5 2 2 16.2 20 2.5 12 7 10.5 1.5 14 100 25 50
2.2 3 2 23.8 25 4 10 10.5 15.75 1.5 14 100 25 50

1 The maximum motor cable length stated applies to usisbialdedmotor cable. When using an umigldedcable, the maximum cable length
limit may beincreased by 50%. When using the Invertek Drives recommended output choke, the maximum cablmbsnigthincreased by

100%

1 The PWM output switching from any inverter when used with a long motor cable length can cause an increase in the vokagetat t
terminals, depending on the motor cable length and inductance. The rise time and peak voltage can affect the servtbe lif@tufr.
Invertek Drives recommend using an output choke for motor cable lengths of 50m or mensuce good motor servidde

1 For UL compliant installation, use Copper wire with a minimum insulation temperature rating of 70°C, @CClasdasslises
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200 - 240 Volt (+ / - 10%) 3 Phase Input, 3 Phase Output

kw HP Frame | Nominal Fuse Supply Nominal 150% Motor Max Optional Brake Resistor
Size Input Or Cable Output Output Cable Motor —
Current MCB Size Current Current Size Cable MinimumyiSkecammended
(type B) 60 secs Length
Amps Amps mm?® AWG Amps Amps mm? AWG m Q
0.75 1 2 5.7 10 1.5 14 4.3 6.45 1.5 14 100 25 100
1.5 2 2 8.4 10 1.5 14 7 10.5 15 14 100 25 100
2.2 3 2 13.1 16 2.5 12 10.5 15.75 1.5 14 100 25 50
4 5 3 17.3 25 4 10 18 27 4 12 100 20 22
55 7.5 4 25 32 6 8 24 36 4 10 100 12 22
7.5 10 4 46.6 50 10 6 39 57 6 8 100 12 12
11 15 4 54.1 63 16 4 46 69 10 6 100 12 12
15 20 5 69.6 80 25 2 61 90.5 16 4 100 6 6
18.5 25 5 76.9 80 25 2 72 54 16 4 100 6 6
22 30 5 92.3 100 35 1 90 67.5 25 2 100 6 6
30 40 6 116.9 125 50 2/0 110 82.5 25 1/0 100 3 3
37 50 6 150.2 160 70 3/0 150 112.5 35 2/0 100 3 3
45 60 6 176.5 200 90 - 180 135 50 3/0 100 3 3
55 75 7 211 250 150 - 202 151.5 150 4/0 100 3 3
75 100 7 259 315 2x120 = 248 180 2x120 = 100 3 3
90 120 7 314 400 2x120 - 312 225 2x120 - 100 3 3
380 — 480 Volt (+ / - 10%) 3 Phase Input, 3 Phase Output
kw HP Frame | Nominal Fuse Supply Nominal 150% Motor Max Optional Brake Resistor
Size Input Or Cable Output Output Cable Motor —
Current MCB Size Current Current Size Cable Ll O
(type B) 60 secs Length
Amps Amps mm’ AWG Amps Amps mm’ AWG m Q
0.75 1 2 3.1 6 15 14 2.2 3.3 15 14 100 80 400
1.5 2 2 4.8 10 15 14 4.1 6.2 1.5 14 100 80 200
2.2 3 2 7.2 16 2.5 14 5.8 8.5 2.5 14 100 80 200
4 5 2 10.8 16 2.5 12 9.5 14.3 2.5 12 100 80 100
5.5 7.5 3 13.3 16 2.5 12 14 21 2.5 12 100 47 100
7.5 10 3 18.5 25 4 10 18 27 4 10 100 47 50
11 | 15 3 26.5 35 6 8 | 25(24) | 375(36)| 4 8 100 40 50
15 20 4 32.9 50 6 6 30 45 6 6 100 22 22
18.5 25 4 46.6 50 10 6 39 58.5 10 6 100 22 22
22 30 4 54.1 63 16 4 46 69 16 4 100 22 22
30 40 5 69.6 80 25 2 61 91.5 25 2 100 12 12
37 50 5 76.9 80 25 2 72 108 25 2 100 12 12
45 60 5 92.3 100 35 1 90 135 35 1 100 12 12
55 75 6 116.9 125 50 2/0 110 165 50 2/0 100 6 6
75 120 6 150.2 160 70 3/0 150 225 70 3/0 100 6 6
90 150 6 176.5 200 90 - 180 270 90 - 100 6 6
110 175 7 217.2 250 150 = 202 303 150 = 100 4.7 6
132 200 7 255.7 315 2x120 - 240 360 2x120 - 100 4.7 6
160 | 250 7 302.4 400 2 x120 - 300 450 2x120 - 100 4.7 6

1 The maximum motor cable length stated applies to usisbialdedmotor cable. When using an umigldedcable, the maximum cable length
limit may beincreased by 50%. When using the Invertek Drives recommended output choke, the maximum cablmbsrigghincreased by
100%

1 The PWM output switching from any inverter when used with a long motor cable length can cause an increase in the vokagetat t
terminals, depending on the motor cable length and inductance. The rise time and peak voltageecathaftervice life of the motor.
Invertek Drives recommend using an output choke for motor cable lengths of 50m or mensuce good motor service life

1 For UL compliant installation, use Copper wire with a minimum insulation temperature rating olJ108Ias€C or ClassRlises

9 Data values shown italicsare provisional
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11.Troubleshooting

11.1.

Fault Code

no-F
Ol - b

OL-b

No.
00

Fault messages

Description
No Fault

Corrective Action
Displayed in PQ3 if no faults are recorded in the log

01

Brake channebver current

Ensure the connected brake resistor is above the minimum permissible level for the-driv,
refer to the ratings shown in sectidr0.4.
Check the brake resistandwiring for possible short circuits.

02

Brake resistor overload

The drive software has determined that the brake resistor is overloaded, and trips to prg
the resistor. Always ensure the brake resistor is beiperated within its designed paramete
before making any parameter or system changes.

To reduce the load on the resistoncrease deceleration théme, reduce the load inertia or
add further brake resistors in parallel, observing the minimum resistaake for the drive
in use.

03

Instantaneous over current on drive
output.
Excess load on the motor.

Fault Occurs on Drive Enable

Check the motor and motor connection cable for phaghase and phaseearth short
circuits.

Check the loadnechanically for a japblockageor stalled condition

Ensure the motor nameplate parameters are correctly entered)P1P108, P109.

If operating in Vector mode (FeiL—0 or 1), also check the motor power factor in-@=land
ensure an autotune has beeuccessfully completed for the connected motor.
Reduced the Boost voltage setting in-PIL

Increase the ramp up time in F43

If the connected motor has a holding brake, ensure the brake is correctly connected ang
controlled, and is releasing correctly

Fault Occurs When Running

If operating in Vector mode (PaiL—0 or 1), reduce the speed loop gain in@3t

04

Drive has tripped on overload after
delivering >100% of value in @8 for
a period of time.

Check to see when the decimal points are flashing (drive in overload) and either increas
acceleration rate or reduce the load.

Check motor cable length is withiine limit specified for the relevant drive in secti@f.4
Ensure the motor nameplate parameters ax@rectly entered in P07, P108, and P19

If operating in Vector mode (FtL—0 or 1), also check énmotor power factor in P95 and
ensure amautotune has been successfully completed for the connected motor.

Check the load mechanically to ensure it is free, #wad no jams, blockages or other
mechanical faults exist

05

Instantaneous over current on drive
output.

Refer to fault 3 above

Over voltage on DC bus

The value of the DC Bus Voltage can be displayed-20P0

A historical log is stored at 256ms intervals prior to a trip in paramete36P0

This fault is generally caused by excessive regenerative energy being tranff@metie
load back to the drivehen a high inertia or over hauling type load is connected.

If the fault occurs on stoppingr during decelerationincreasethe decekrationramp time
P1-04or connect a suitable brake resistor to the drive.

If operatingin Vector Mode, reduce the speed loop gain®34

If operating in PID control, ensure that ramps are active by reducifidlP3

07

Under voltage on DC bus

This occurs routinely when power is switched off.
If it occurs during running, chettke incoming supplwoltage and all connections into the
drive, fuses, contactors etc.

08

Heatsink over temperature

The heatsink temperature can be displayed iR2R0

A historical log is stored at 30 second intervals prior to a trip in paramet88P0
Checkthe drive ambient temprature

Ensure the drive internal cooling fan is operating

Ensure that the required space around the drive as shown in sediand 3.8 has been
observed, and that the cooling airflow path to and from the drive is not restricted
Reduce the effective switching frequency setting in paramete242

Reducehe load on the motor / drive

Under temperature

Trip occurs when ambient temperature is less th#d°C. The emperature must be raised
over-10°C in order to start the drive.

Factory Default parameters have
been loaded

Press STOP kefae drive is now ready to be configured for the required application

External trip

E-trip requested on control input terminalSome settings of P13 require a normally closed
contactor to provide an external means of tripping the drive in¢lient that an external
device develops a faullf a motor thermistor is connected check if the motor is too hot.

12

Communications Fault

Communications lost with PC or remote keypad. Check the cables and connections to
external devices

13

Excessive DC Ripple

The DC Bus Ripple Voltage level can be displayed in parame2@r PO

A historical log is stored at 20ms intervals prior to a trip in paramete890

Check all three supply phases are present and within the 3% supply voltage levehtebal
tolerance.

Reduce the motor load

If the fault persists, contact your local Invertek Drives Sales Partner

14

Input phase loss trip

Drive intended for use with a 3 phase supplye input phaséas been disconnected or lost

15

Instantaneous over current on drive
output.

Refer to fault 3 above
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Fault Code No.
t h- F IR

Description
Faulty thermistor on heatsink.

Optidrive ODP2 User GuiddRevision 1.01

Corrective Action
Refer to youlnvertek Sales Partner

dat a

Internal memory fault.

Parameters not saved, defaults reloaded.
Try again. If problem recurefer to your IDL Authorised Distributor.

4- 208

4-20mA Signal Lost

The reference signal on Analog Input 1 or 2 (Terminals 6 or 10) has dropped below the
minimum threshold of 3mA. Check the signal source and wiring to the Optidrive terminal

dat a

Internal memory fault.

Parameters not saved, defaults reloaded.
Try again. If problem recurs, refer to your IDL Authorised Distributor.

U- De BEY

User Parameter Defaults

User Parameter defaults have been loaded. Press the Stop key.

F- Pt 1B

Motor PTQOver Temperature

The connected motor PTC device has caused the drive to trip

FaN- B2

Cooling Fan Fault

Check and if necessary, replace the drive internal cooling fan

O- h e K&

Ambient Temperature too High

The measured temperature around the driveasve the operating limit of the drive.
Ensure the drive internal cooling fan is operating

Ensure that the required space around the drive as shown in sediand3.8has been
observed, and that the cooling airflow path to and from the drive is not restricted
Increase the cooling airflow to the drive

Reduce the effective switching frequency setting in paramete242

Reduce the load on the motor / drive

Maximum Torque Limit Exceeded

The output torque limit has exceeded the drive capacity or trip threshold
Reduce the motor load, or increase the acceleration time

Output Torque Too Low

Active only when hoist brake control is enablR#18 = 8.The torquedeveloped prior to
releasing the motor holding brake is below the preset threshold. Contact your local Inve
Sales Partner for further information on using the Optidrive P2 in hoist applications.

Drive output fault

Drive outputfault

32
33
34
35
36
37
38
39

Encoder Feedback Faults
(Only visible when an encoder
module is fitted and enabled)

Encoder communication /data loss

Encoder Speed Error. The error between the measured encoder feedback speed and th
Optidrive estimated rotospeed is greater than the piget limit allowed.

Incorrect Encoder PPR count set in parameters

Encoder Channel A Fault

Encoder Channel B Fault

Encoder Channels A & B Fault

RS 485 channel err¢servo)

10 comms loss (servo)

Wrong type encoder (servo)

KTY trip (servo)

C
C
C
Cc
C
C
C
c
P

40

41

43

Autotune Failed

Measured motor stator resistance varies between phases. Ensure the motor is correctly
connected and free from fault€Check the windings for correct resistance and balance.

Measured motor stator resistance is too large. Ensure the motor is correctly connected
free from faults. Check that the power rating corresponds to the power rating of the
connecteddrive.

Measured motor inductance is too low. Ensure the motor is correctly connected and freq
from faults.

Measured motor inductance is too large. Ensure the motor is correctly connected and fr
from faults. Check that the poweating corresponds to the power rating of the connected
drive.

Measured motor parameters are not convergent. Ensure the motor is correctly connecte
and free from faults. Check that the power rating corresponds to the power rating of the
connected drive.

50

Modbus comms fault

A valid Modbus telegram has not been received within the watchdog time limit set@® P5
Check the network master / PLC is still operating

Check the connection cables

Increase the value of P86 to a suitabldevel

51

CAN Open comms trip

A valid CAN open telegram has not been received within the watchdog time limit seDi R
Check the network master / PLC is still operating
Check the connection cables

Increase the value of P& to a suitable level

52

Communications Option Module
Fault

Internal communication to the inserted Communication Option Module has been lost.
Check the module is correctly inserted

53

10 card comms trip

Internal communication to the inserted Option Module Hzeen lost.
Check the module is correctly inserted

40

82-P2MAN-IN
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