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Declaration of Conformity
Invertek Drives Ltd herebyates that theOptidrive ODE product range conforms to the relevant safety provisiofshe following council
directives:

1

2004/108/EC (EMGnd200695/EC (LVD) (Valid until 20.04.2016) QO
2014/30/EU (EM)and 201435/EU (LVD)  (Valid from 20.04.2016) %
23
Designed and manufactureirsaccordance with the following harmonised European standards: Q
QD
EN 6180&-1: 2007 Adjustable speed electrical power drive systems. Safety requirements. Electrical, tlewcnahergy. é
©
EN 6180€B: 2004 Adjustable speed electrical power drive systems. EMC requirements and specific test methods
/A1 2012
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 operatiogi@PI&se 230 volt and Three Phase
volt supplies and intended for use within the European Union are fitted with an internal EMC filter. This EMC filtenesidesigduce the
conducted emissions back into theainssupply via the power cables foompliance with the above harmonised European standards.

It is the responsibility of the installer to ensure that the equipment or system into which the product is incorporatedesowifii the EMC
legislation of the country of usend the relevant categg. Within the European Union, equipment into which this product is incorporated
must comply with the EMC Directive 2004/108/BE6is User Guide provides guidance to ensure that the applicable standards may be ac

All rights reserved. No part of $lJser Guide may be reproduced or transmitted in any form or by any means, electrical or mechanical i
photocopying, recording or by any information storage or retrieval system without permission in writing from the publisher.

Copyight Invertek Dives Ltd © 2016

All Invertek Optidrive units carry a 2 year warranty against manufacturing defects from the date of manufacture. The m@n#eacepts no
liability for any damage caused during or resulting from transport, receipt of delivery, ingtaltatcommissioning. The manufacturer also
accepts no liability for damage or consequences resulting from inappropriate, negligent or incorrect installation, irchastatent of the
operating parameters of the drive, incorrect matching of the driveh®motor, incorrect installation, unacceptable dust, moisture, corrosive
substances, excessive vibration or ambient temperatures outside of the design specification.

The local distributor may offer different terms and conditions at their discretion,iaadl cases concerning warranty, the local distributor
should be contacted first.

¢CKAA dzaSNJ 3dzA RS A& (GKS a2 NOFAY A KA WENRIRA A2 y NS RNOdFaI i 2lyfat 2y

The contents of this User Guide areibeéd to be correct at the time of printing. In the interest of a commitment to a policy of continuous
improvement, the manufacturer reserves the right to change the specification of the product or its performance or the contiet User
Guide withoutnotice.

This User Guide is for use with versiBD3 Firmware.
User Guide Revision 1.10

Invertek Drives Ltd adopts a policy of continuous improvement and whilst every effort has been made to provide accurpt®atadal
information, the information catained in this User Guide should be used for guidance purposes only and does not form the part of any
contract.

This manual is intended as a guide for proper installation. Invertek Drives Ltd cannot assume responsibility for the corepl
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 vtdge 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 discharggf¢o
voltage levels. Failure to obseevthis 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 equipmteiRead 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.

> >
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1. Quick Start Up

1.1.Important Safety Information
Please read the IFORTANT SAFETY INFORMATION below, and all Warning and Caution information elsewhere.

TN

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

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

=)
5
n
X
2
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o

This variable speed drive product (Optidrive) is intended for professional incorporation into complete equipment or sgste
part of a fixed insthation. If installed incorrectly it may present a safety hazard. The Optidrive uses high voltages and curr
carries a high level of stored electrical energy, and is used to control mechanical plant that may cause injury. Claseiatten
required tosystem design and electrical installation to avoid hazards in either normal operation or in the event of equipmg
malfunction. Only qualified electricians are allowed to install and maintain this product.

System design, installation, commissioning amintenance must be carried out only by personnel who have the necessary|
training and experience. They must carefully read this safety information and the instructions in this Guide and follow all
information regarding transport, storage, installation amsk of the Optidrive, including the specified environmental limitatior]

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

Electric shok hazard! Disconnect and ISOLATE the Optidrive before attempting any work on it. High voltages are presen
terminals and within the drive for up to 10 minutes after disconnection of the electrical supply. Always ensure by uiaigea
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 elapsed after
off the supply.

Ensure correct earihg connections. The earth cable must be sufficient to carry the maximum supply fault current which
normally will be limited by the fuses or MCB. Suitably rated fuses or MCB should be fitted in the mains supply to the drivé
according to any local legisian or codes.

Ensure correct earthing connections and cable selection as per defined by local legislation or codes. The drive may hav
leakage current of greater than 3.5mA, furthermore the earth cable must be sufficient to carry the maximum aufipdyrrent
which normally will be limited by the fuses or MCB. Suitably rated fuses or MCB should be fitted in the mains supplsive, th
according to any local legislation or codes.

Do not carry out any work on the drive control cables whilst poiw@pplied to the drive or to the external control circuits.

Within the European Union, all machinery in which this product is used must comply with Directive 2006/42/EC, Safety o
Machinery. In particular, the machine manufacturer is responsibl@rfoviding a main switch and ensuring the electrical
equipment complies with EN602a4

The level of integrity offered by the Optidrive control input functiarfer example stop/start, forward/reverse and maximum
speed is not sufficient for use in safetritical applications without independent channels of protection. All applications whet
malfunction could cause injury or loss of life must be subject to a risk assessment and further protection provided wiede

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

The STOP function does not remove potentially lethal high voltages. ISOLATE the drive and wait 10 minutes before start
work on it. Never carry out any work on the Drive, Motor or Motor cable whilstrihat power is still applied.

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

Do not activate the automatic fault reset function on any systems whereby this may cause a potentially dangerous situati

IP20 drives must be iralted in a pollution degree 2 environment, mounted in a cabinet with IP54 or better.

Optidrives are intended for indoor use only.

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

The entry of conductive or flammable foreign bodies should be prevented. Flammable material should not be placed clog
drive

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

Ersure that the supply voltage, frequency and no. of phases (1 or 3 phase) correspond to the rating of the Optidrive ad.d

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

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

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

Do not attempt to carryput any repair of the Optidrive. In the case of suspected fault or malfunction, contact your local Inv|
Drives Sales Partner for further assistance.

www.invertekdrives.com



Optidrive ODE3 User Guide Revision 1.10

1.2. Quick Start Process

Step Action See Section Page
1 [ldentify the Enclosure Type, Model Type antings of 2.1 |ldentifying the Drive by Model Number
your drive from the model code on the label. In particul
- Check the voltage rating suits the incoming suppl
- Check the output current capacity meets or excee
the full load current for the intended motor
2 |Unpack and check the drive. Notify the supplier and
shipper immediately of any damage.
3 |Ensure correct ambient and environmentainditions for | 9.1 |Environmental
the drive are met by the proposed mounting location.
4 |Install the drive in a suitable cabinet (IP@fits), ensuring| 3.1 |General
suitable cooling air is available. Mount the drive to the | 3.3 |Mechanical Dimensions and MountigdP200pen Units
wall or machine (IP66). 3.4 |Guidelines for Enclosure MountimgP20 Units
3.5 |Mechanical DimensionsIP66 (Nema 4X) Enclosed Units
3.6 |Guidelines for mounting (IP66 Units)
5 |Select the correct power and motor cables according t{ 9.2 |Rating Tables
local wiring regulations or code, noting the maximum
permissible sizes
6 |If the supply type is IT or corner grounded, disconnect| 9.5 |[EMC Filter Disconnect
EMC filter before connecting the supply.
7 |Check the supply cable and motor cable for faults or sf
circuits.
8 |Route the cables
9 |Check that the intended motor is $able for use, noting | 4.10 |[EMC Compliant Installation
any precautions recommended by the supplier or
manufacturer.
10 [Check the motor@rminal box for correct Star or Delta | 4.5 |Motor Terminal Box Connections
configuration where applicable
11 |Ensure suitable wiring prottion is providing, installing| 4.3.2 |Fuse / Circuit Breaker Selection 12
a suitable circuit breaker or fuses in the incoming supp 9.2 |Rating Tables 26
line
12 |Connect the power cables, especially ensuring the 4.1 |Connecion Diagram 11
protective earth connection is made 4.2 |Protective Earth (PE) Connection 11
4.3 |Incoming Power Connection 12
4.4 |Motor Connection 12
13 |Connect the control cables as required for the applicati 4.6 |Control Terminal Wiring 13
4.10 [EMC Compliant Installation 14
7 |Analog and Digital Inpilacro Configurations 22
7.8 |ExampleConnection Diagrams 24
14 |Thoroughly check the instatlan and wiring
15 |Commission the drive parameters 5.1 |Managing the Keypad 15
6 |Parameters 16

www.invertekdrives.com
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1.3. Quick Start Overview

[ 1]

Quick Startc IP20 & IP66 Non Switched

D
= I Connect a Start / Stop switch between control terminals 1 & 2
o 123 4:5:6;{7 .
) 0 Close the Switch to Start
~ o o 0 Open to Stop
= Z| 2|2 |= L 38| 1 Connect a ptentiometer (5kq¢ 10kw) between terminals 5, 6 and 7 as shown
> N P =T e =Y
=Y =Y o —
(@ *121° |3 = o Adjust the potentiometetto vary the speed from-B2 (OHz default) to®1 (50 / 60 Hz

default)
A 4

e

Quick Startc IP66 Switched

Switch themains power on to thenit using thebuilt inisolatorswitch on thefront panel.

OFF
RE\\I‘/"+"\\;WD
(I:f
EV ~~, FWL
The OFF/REV/FWD will enable th I
output and control the direction of
rotation of the motor.
OFF
REV""‘\;WU

The potentiometer will control thenotor shaft rotationalspeed.

6 www.invertekdrives.com
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2. General Information and Ratings

This chapter cordins information about the OptidrivE3including how to identify the drive
2.1.Identifying the Drive by Model Number

Each drive can be identified by its model number, as shown in the table below. The model number is on the shipping tlabelraved
nameplae. The model number includes the drive and any options.

|[oDE |- 3 - |1
Product Family
Generation
Frame Size
Input Voltage | 1 =110¢ 115
2 =200 240
4 = 380480

2 | 0021 -

Fl1]2]

IP Rating 2=1P20

X = 1P66 Non Switched

Y = IP66 Switched
Dynamic Brake 1 = Not Fitted
Transistor 4 = Inernal Transistor

Filter Type 0 = No Filter
F = Internal EMC Filter

No. Of Input Phases

Output Current x 10

2.2.Drive Model Numbers

110¢ 115V + /- 10%- 1Phase Input 3 Phag 230V Output (Voltage Doubler)
Model Number KW HP Output Frame
With Filter Without Filter Current (A) Size
N/A ODE3-110023101# 0.5 2.3 1
N/A ODE3-110043-101# 1 4.3 1
N/A ODE3-210058104# 1.5 5.8 2
200¢ 240V + /- 10%- 1Phase Input; 3 Phase Output
Model Number KW HP Output Frame
With Filter Without Filter Current (A) Size
ODE3-1200231F1# ODE3-120023101# 0.37 0.5 2.3 1
ODE3-1200431F1# ODE3-120043101# 0.75 1 4.3 1
ODE3-1200701F1# ODE3-120070101# 1.5 2 7 1
ODE3-2200701F4# ODE3-220070104# 1.5 2 7 2
ODE3-2201051F4# ODE3-220105104+# 2.2 3 10.5 2
N/A ODE3-320153104# 4.0 5 15.3 3
200¢ 240V + /- 10%- 3Phase Input; 3 Phase Output
Model Number KW Hp Output Fra_lme
With Filter Without Filter Current (A) Size
N/A ODE3-120023301# 0.37 0.5 2.3 1
N/A ODE3-120043301# 0.75 1 4.3 1
N/A ODE3-120070301# 1.5 2 7 1
ODE3-2200703F4# ODE3-220070304+# 1.5 2 7 2
ODE3-2201053F4# ODE3-220105304+# 2.2 3 10.5 2
ODE3-3201803F4# ODE3-320180304# 4.0 5 18 3
ODE3-3202403F4# ODE3-320240304+# 55 7.5 24 3
ODE3-4203003F4# ODE3-420300304# 7.5 10 30 4
ODE3-4204603F4# ODE3-420460304# 11 15 46 4
380¢ 480V + /- 10%- 3Phase Input; 3 Phase Output
Model Number KW Hp Output Fra_lme
With Filter Without Filter Current (A) Size
ODE3-1400223F1# ODE3-140022301# 0.75 1 2.2 1
ODE3-1400413F1# ODE3-140041301# 1.5 2 4.1 1
ODE3-2400413F4# ODE3-240041304# 1.5 2 4.1 2
ODE3-2400583F4# ODE3-240058304# 2.2 3 5.8 2
ODE3-2400953F4# ODE3-240095304# 4 5 9.5 2
ODE3-340140-3F4# ODE3-340140-304# 5.5 7.5 14 3
ODE3-340180-3F4# ODE3-340180-304# 7.5 10 18 3
ODE3-3402403F42 ODE3-3402403042 11 15 24 3
ODE3-4403003F42 ODE3-4403003042 15 20 30 4
ODE3-4403903F42 ODE3-4403903042 18.5 25 39 4
ODE3-4404603F42 ODE3-4404603042 22 30 46 4
C2NJ Ltun dzyAG&Z NBLXFOS WIQ 6
NOTE C2NJ Ltcc b2y {6AGOKSR | yArdtasz
C2NJ Ltcc {6AGOKSR ! yAitas NBLX

www.invertekdrives.com
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3. Mechanical Installation

3.1.General

The Optidrive should be mounted @nvertical position only, on a flat, flame resistant, vibration free mounting using the integral mounting holes
or DIN Rail clip (Frame Sizes 1 and 2 only).

IP200ptidrives must be installed in a pollution degree 1 or 2 environment only.

Do not mount flamrable material close to the Optidrive

Ensure that the minimum cooling air gaps, as detailed in se8tdand3.7 are left clear

Ensure that the ambient temperature range does not exceed the permissible limits for the Optidrive given in&éction

Providesuitable ¢ean, moisture and contaminarfitee cooling air sufficient to fulfil the cooling requirements of the Optidrive

3.2. UL Compliant Installation
Refer to sectior®.4on page27 for Additional Iformation for UL Compliance
3.3.Mechanical Dimensions and MountingIP200pen Units

S
<
I
+—
(2]
1=
'©
.9
=
@
<
(O]
QO
=

A e
Drive A B C D E F Weight | Weight
Size mm in mm in mm in mm in mm in mm in Kg Kg
1 173 6.81 83 3.27 123 4.84 162 6.38 50 1.97 50 1.97 1.0 1.0
2 221 8.70 110 4.33 150 5.91 209 8.23 63 2.48 63 2.48 1.7 1.7
3 261 10.28 131 5.16 175 6.89 247 9.72 80 3.15 80 3.15 3.2 3.2
4 420 16.54 171 6.73 212 8.35 400 15.75 125 4.92 125 4.92 9.1 9.1
Mounting Bolts Frame Size 13 4 x Vb (#8) Frame Size 4 4 x M8
Tightening Torques Frame Sizes £ 3 Control Terminals 0.5Nm @.5Ib-in) Power Terminals | 1 Nm @ Ib-in)
Frame Size 4 Control Terminals 0.5Nm (4.5lb-in) Power Terminals | 2Nm (L81b-in)

3.4.Guidelines for Enclosure Mounting P20 Units

IP20 drives are suitable for use in ptithm degree 1 environments, according to {&62-1. For pollution degree 2 or higher environments,
drives should be mounted in a suitable control cabinet with sufficient ingress protection to maintain a pollution degréedreent around
the drive.

Encbsures should be made from a thermally conductive material.

Ensure the minimum air gap clearances around the drive as shown below are observed when mounting the drive.

Where ventilated enclosures are used, there should be venting above the drive andtheldwve to ensure good air circulation. 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 againsbingiressne dust,
corrosive gases or liquids, conductive contaminants (such as condensation, carbon dust, and metallic particles) and pfaslysmgmeater
from all directions.

High moisture, salt or chemical content environments should use a suitably sealeddnt@u)enclosure.

The enclosure design and layout should ensure that the adequate ventilation paths and clearances are left to alloveaatstbirough the
drive heatsink. Invertek Drives recommend the following minimum sizes for drives mounted-irentilated metallic enclosures:

! Drive X Y z Recommended
X SR Size Above & Elt_her Between | airflow
! Below Side
( : ) mm in mm in mm in CFM (f/min)
— — 1 50 | 197 | 50 | 197 | 33 | 1.30 11
2 75 | 295 | 50 | 1.97 | 46 | 1.81 22
3 100 | 3.94 50 1.97 52 2.05 60
4 100 | 3.94 50 1.97 52 2.05 120
-—Y-- oy
Note :
Dimension Z assumes that the drives are mounted-bigside with
no clearance.
(E&B1658 ) 5881008 | Typical drive heat losses are 3% of operating load conditions.
e — =
. Above are guidelines only and the operating ambient temperature|
l the drive MUST benaintained at all times.

8 www.invertekdrives.com
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3.5.Mechanical Dimensiong IP66 (Nema 4X) Enclosed Units

€

<
®
o
>
D
S,
o
L
=1
7
—t
Q.
2
o
=

Ny
I Y
- — -
Bl -
- -
Drive Size A B D E F G H | J Weight
mm in mm in mm in | mm| in mm In mm in mm in |mm| in {[mm| in | kg| Ib
1 232.0] 9.13 | 207.0| 8.15 | 189.0| 7.44| 25.0| 0.98| 179.0| 7.05| 161.0| 6.34| 1485 | 5.85| 40| 0.16| 8.0 | 0.31| 31| 638
2 257.0] 10.12| 220.0| 8.67 | 200.0| 7.87| 28.5| 1.12| 187.0| 7.36 | 188.0| 7.40| 176.0| 6.93| 4.2 | 0.17| 85| 0.33| 41| 9.0
3 310.0| 12.20| 276.5| 10.89| 251.5| 9.90| 33.4| 1.31| 252 | 9.92| 2110 | 8.30 | 197.5| 7.78| 4.2 | 0.17| 85| 0.33| 7.6 | 16.7
Mounting Bolts All Frame Sizes |4 x M4 (#8)
Tightening Torques . Control Terminals  |0.5Nm @.51b-in)
All Frame Sizes Power Terminals 1 Nm (9b-in)

3.6. Guidelines for mounting (IP66 Units)

Before mounting the drive, ensure that the chosen location meets the enviratetheondition requirements for the drive shown in sectiai
The drive must be mounted vertically, on a suitable flat surface

The minimum mounting clearances as shown in the table below must be observed

The mounting site and chosen mountings should Hécent to support the weight of the drives

Using the drive as a template, or the dimensions shown above, mark the locations required for drilling

Suitable cable glands to maintain the ingress protection of the drive are required. Gland holes for pdwmstan cables are prenoulded into
the drive enclosure, recommended gland sizes are shown above. Gland holes for control cables may be cut as required.

Drive Size X Above & Below Y Either Side
X mm in mm in
1 200 7.87 10 0.39
" , 2 200 7.87 10 0.39
\ 3 200 7.87 10 0.39
Note:
Typical drive heat losses are approximately 3% of operating load
conditions.

Above are guidelines only and the operating ambient temperature
the drive MUST be maintained at all times.

Cable Gland Sizes

Drive Size Power Cable Motor Cable Control Cables

1 M20 (PG13.5) | M20 (PG13.5) | M20 (PG13.5)

2 M25 (PG21) M25 (PG21) M20 (PG13.5)

X 3 M25 (PG21) | M25 (PG21) | M20 (PG13.5)

www.invertekdrives.com
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3.7.Gland Plate and Lock Off

The use of a suitable gland system isuiegd to maintain the appropriate IP / Nema ratinjhe gland plate has pre mouldedide entry
holesfor power and motor connections suitable for use with glands as shown in the following table. Where additional holesiegd,requ
these can be drilledat suitable sizePlease take care when drilling to avoid leaving any particles within the product.

Cable Gland recommended Hole Sizes & types:

Power & Motor Cables Control & Signal Cables
Moulded Hole Imperial Gland | Metric Gland | Knockout Sizel Imperial Gland Metric Gland
Size
Size 1 22mm PG13.5 M20 22mm PG13.5 M20
Size2&3 27mm PG21 M25 22mm PG13.5 M20
Flexible Conduit Hole Sizes:
Drill Size Trade Size Metric
Size 1 28mm Yain 21
Size2 &3 35mm lin 27

1 UL rated ingress proteion ("Type" ) is only met when cables are installed using a UL recognized bushing or fitting for a-flexil
conduit system which meets the required level of protection ("Type")

1 For conduit installations the conduit entry holes require standard opening to thenedjsizes specified per the NEC

1 Notintended forinstallation usingigid conduit system

Power Isolator Lock Off

hy (GKS a6A00OKSR Y2RSf a

supplied).

GKS YFAY LRSSNI A&zt Gd2N agA 0Ok (ot y

IP66 / Nema 4X Gland Plate IP66 / Nema 4X Unit Lock Off

g
=

11
DN
X 2

3.8.Removing the Terminal Cover
To access the connection terminals, the drive front cover needs to be removed as shown.

IP66 / Nema 4X Units
Removing the 2 screws on the fiioof the product allows access to the connection terminals, as shown below.
&

L i 0

3.9. Routine Maintenance
The drive should be included within the scheduled maintenance program so that the installation maintains a suitable operatngient
this should include:
9 ' YoASyld GSYLISNI GdzNB Aa 0
1 Heat sink fans freely rotating and dust free.
1 The Enclosure in which the drive is installed should be free from dust and condensation; furthermoreiwarfalas and air filters
should be checked for correct air flow.

2NJ oSt2¢ UGKFG asSd 2dz2i Ay GKS

Checks should also be made on all electrical connections, ensuring screw terminals are correctly torqued; and that msisn@hb signs
of heat damage.

10
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4. Poweré& ControlWiring H
4.1.Connecion Diagram =
4.1.1. 1IP20 & IP66 (Nema 4X) Ne8witched Units Key Sec.| Page|Ns]
A |Protective Earth (PE) Connection| 4.2 | 11 CED
Li@ B |Incoming Power Connection 43| 12 |f5
[ -bC BR ! C |Fuse / Circuit Breaker Selection [4.3.2] 12 |H%J
B c D E D |Optional Inmit Choke 433 12 |l@)
— T m — L X 3 ﬁ'"‘ E [Optional External EMC Filter | 4.10| 14 | =)
{'b e —— || I . y ‘ F |Internal Disconnect / Isolator 43| 12 | =4
| G |Optional Brake Resistor 411 14 |fi=X
—-‘J‘“—EI— = L wel @ H |Motor Connection E
A@_' . oe e I |Analog Output 48.1 14 s
@ J |Relay Output 4.8.2| 14 |Is
K |Using the REV/O/FWD Selector | 4.7 | 13 @
1 8 :I::E‘ | Switch (Switched Version Only)
M z ° L |Analog Inputs 48.3) 14
3 M |Digital Inputs 4.8.4| 14
4

—

-~ @ o
Z |z
-

4.1.2. 1IP66 (Nema 4X) Switched Units

] | |
% {—E— = —+—<"“J|"‘-—'Lzm

= - . L 5
|

4.2. Protective Earth (PE) Connection

Grounding Guidelines

The ground terminal of each Optideishould be individually 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 loopmtgecist
confirm to locdindustrial safety regulations. To meet UL regulations, UL approved ring crimp terminals should be used for all graund wirin
connections.

The drive Safety Ground must be connected to system ground. Ground impedance must conform to the requiremeiusadfamal local
industrial safety regulations and/or electrical codes. The integrity of all ground connections should be checked periodically

Protective Earth Conductor

The Cross sectional area of the PE Conductor must be at least equal to that afaiménig supply conductor.

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 withamatl and local industrial safety regulations and/or electrical codes.
Motor Ground

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

Ground Fault Monitoring

As with all inverters, a leakage current to earth can exist. Thelg is designed to produce the minimum possible leakage current whilst
complying with worldwide standards. The level of current is affected by motor cable length and type, the effective sivitciiagcy, the

earth connections used and the type oflRRer installed. If an ELCB (Earth Leakage Circuit Breaker) is to be used, the following conditions
apply:-

A Type B Device must be used

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

Individual ELCB$culd be used for each Optidrive

www.invertekdrives.com 11
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Shield Termination (Cable Screen)
The safety ground terminal provides a grounding point for the motor cable shield. The motor cable shield connectedrmithés térive end)
should also be connected to the motor frammadtor end). Use a shield terminating or EMI clamp to connect the stadlte safety ground
terminal.
4.3.Incoming Power Connection
4.3.1. Cable Selection
For 1 phase supplihe mains power cableshould be connected to L1/L, L2/N.
For 3 phase suppliethe mainspower cablesshould be connected to L1, L2, and L3. Phase sequence is not important.
For compliance with CE and C Tick EMC requiremefi¢s,to sectionrd. LOEMC Compliant Installatiaom pagel4.
A fixed installation is required according to IEC61Bd0with a suitable disconnecting device installed between the Optidrive and the AC
Power Source. The disconnecting device must conform to the local safety code / regulatipngithin Europe, EN60204 Safety of
machinery).
9 The cables should be dimensioned according to any local codes or reguld@atisiumdimensions are given in section 9.2.

4.3.2. Fuse / Circuit Breaker Selection
1 Suitable fuses to provide wiring protectiom the input power cable should be installed in the incoming supply line, according to the data in
section9.2 Rating TablesThe fuses must comply with any local codes or regulations in place. dragdype gG (IEC 60269) or UL type
fuses are suitable; however in some cases type aR fuses may be required. The operating time of the fuses must be betmd<.5 se
1 Where allowed by local regulations, suitably dimensioned type B MCB circuit bredlegrsivalent rating may be utilised in place of fuses,
providing that the clearing capacity is sufficient for the installation.
1 The maximum permissible short circuit current at the Optidrive Power terminals as defined in IEQG84RDKA.

4.3.3. Optional Input Choke
1 An optional Input Choke is recommended to be installed in the supply line for drives where any of the following conditions oc
0 The incoming supply impedance is low or the fault level / short circuit current is high
0 The supply is prone to dims brown outs
0 Animbalance exists on the supply (3 phase drives)
0 The power supply to the drive is via a busbar and brush gear system (typically overhead Cranes).
1 In all other installations, an input choke is recommended to ensure protection of the damesagower supply faults. Part numbers are
shown in the table.

= =4 —a —a

£
=
=
c
S
@)
o3
)
=
S}
a

Supply Frame Size AC Input Inductor
1 OPT2-L101620
ie’gh\;‘;t 2 OPTF2-L102520
3 N/A
2 OPT2-L300620
400 Volt 2 OPT2-L301620
3 Phase 3 OPT2-L303620
4 OPT2-L305620

4.4. Motor Connection

9 The drive inherently produces fast switching of the output voltage (PWM) to the motor compared to the mains supply, ferwinitbr
have been wound for operation with a variable speed drive then there is no preventative measures relgpiveder if the quality of
insulation is unknown then the motor manufacturer should be consulted and preventative measures may be required.

1 The motor should be connected to the Optidrive U, V, and W terminals using a suitable 3 or 4 core cable. Whezecal8ecis utilised,
with the shield operating as an earth conductor, the shield must have a cross sectional area at least equal to the phasersortten
they are made from the same material. Where a 4 core cable is utilised, the earth conductdrerafsit least equal cross sectional area
and manufactured from the same material as the phase conductors.

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

4.5. Motor Terminal Box Connections

Most general purpose motors are wound fgueration 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 connection. STMesthaysgher
of the two voltage ratigs.

Incoming Supply Voltage Motor Nameplate Voltages Connection

/_ DELTA A
230 230/400
Delta
400 400/ 690
400 230/ 400 Star

12 www.invertekdrives.com
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4.6.Control Terminal Wiring

1 All analog signal cables should be suitably shielded. Twisted pair cables are recommended. H
1 Power andControl Signal cables should be routed separately where possible, and must not be routed parallel to 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. o
1 Maximum control terminal tightenig torque is 0.5Nm. CED
1 Control Cable entry conductor size: 0105.5mn12/ 30¢ 12 AWG. =
. . . . o
4.7.Using the REV/O/FWD Selector Switch (Switched Version Only) o
By adjusting the parameter settings the Optidrive can be configured for multiple applications and not jusifard-or Reverse. g
This could typically be for Hand/Off/Auto applications (also known and Local/Remote) for HYAC and pumping industries. =
o
OFF OFF §
REV FWD FWD | REV FWD g
(@]
. o Parameters to Set
Switch Position P12 P15 Notes
Factory Default Configation
Run Reverse STOP Run Forward 0 0 Run Forward or Reverse with speed controlled from th
Local POT
STOP STOP Run Forward 0 57 Run forward W|_th speed controlled form the local POT
Run Reverse disabled
Run Forward with speed controlled fromett.ocal POT
Preset Speed 1 STOP Run Forward 0 1 tNBASGH {LISSR M LINE GHORSA
Run Reverse STOP Run Forward 0 6.8 Run Forward or Reverse with speed controlled from th
Local POT
Run in Hand Speed controlled from the Local POT
Run in Auto STOP Run in Hand 0 4 Run in Aito O Speed controlled using Analog input 2 e.
from PLC with 20mA signal.
In Speed Control the speed is controlled from the Loc4
Run in Speed Contro| STOP Run in Pl Control 5 1 POT
In Pl Control, Local POT controls PI set point
. In Preset Speed Controk2® sets the Preset Speed
Run in Preset Speed STOP Run in PI Control 5 0,2,45, In PI Control, POT can control the PI set point
Control 8..12 _
(P-44=1)
. . Handg speed controlled from the Local POT
Run in Hand STOP Run in Auto 3 6 Autoc Speed Refence from Modbus
. . Handg Speed reference from Preset Speed 209
Run in Hand STOP Run in Auto 3 3 Auto ¢ Speed Reference from Modbus

INOJN=gll To be able to adjust parameter®5, extended menu access must be setibdRdefault value is 101)

4.8. Control Teminal Connections
Default Connections Control Signal Description

==
=

Terminal
+24\lc user output 100mA.
1 +24\c UserOutput Do not connect an external voltage source td
this terminal.
2 Digital Input 1 Positive logic
Gl 23A0 mé AVBINdzy +@XE bnZS
3 Digital Input 2 G[ 23A0 né¢ AyLdzi @2ftdl 3S
4 Digital Input 3/ Digital: 8 to 30V

Analog Input 2 Analog: 0 to 10V, 0 to 20mA or 4 to 20mA
5 +10V UserOutput | bmMn+t2 mnY! X M1 K YAYAYdzy
Analog Input 1/ | Analog: 0 to 10V, 0 to 20mA or 4 to 20mA

Qe|@EREEEEEE

6 Digital Input 4 Digital: 8 to 30V

7 ov 0 Volt Common, internallgonnectedto terminal 9
( : § Analog Output/ | Analog: 0 to 10V, .

8 Digital Output | Digital: 0 to 24V 20mAmaximum

9 ov 0 Volt Common, internallgonnectedto terminal 7

10 Relay Common

11 Relay NO Contact | Contact 250Vac, 6A / 30Vdc, 5A

www.invertekdrives.com 13
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4.8.1. Analog Output
The analog output function may be configured using paramet2s,Rvhich is described in sectié?2 Extended Parameteien pagel?.

The output has two operating modes, dependent on the parameter selection.
1 Analog Mode
0 The output is a @ 10 volt DC signal, 20mA max loadrent
1 Digital Mode
0 The output is 24 volt DC, 20mA max load current

4.8.2. Relay Output
The relay output function may be configured using paramet&BPwhich is described in sectiér2 Extended Parameteisn pagel?.
4.8.3. Analog Inputs
Two analog inputs are availablehich may also be used as Digital Inputs if requiiéee signal formats are selected by parameters as follows
1 Analog Input 1 Format Selection Parametet@
1 Analog Iiput 2 Format Selection Parameted?

These parameters are described more fully in secdi@Extended Parameteisn pagel?.
The function of the analog input, e.g. fggeed reference or PID feedback for examipleefined by parameters-B5. The function of these
parameters and available options is described in sectiémalog and Digital Inpilacro Configurationon page22.

4.8.4. Digital Inputs
Up to four digital inputs are available. The function of the inputs is defined by parametg&sid P15, which are explained in secti@n
Analog and Digital Inpilacro Configurationn page22.
4.9. Motor Thermal overload Protection

4.9.1. Internal Thermal Overload Protection
Thedrive hasania dzA £ & Y232 NJ G KSNXYI f 2 @SNI 2| 8 NF dafted delvRigr-100% af e valde sét W@® G KS 7
for a sustained period of time (e.g. 150% for 60 seconds).

4.9.2. Motor Thermistor Connection
Where a motor thermistor is to be used, it should be connected as follows:

£
=
=
c
S
@)
o3
)
=
S}
a

Control Terminal Strip | Additional Informatbn

| 2 | 3 ] f  Compatible Thermistor : PTC Type, Rip level
1  Use a setting of B85 that has Input 3 function as External Trip, e-45P 3. Refer to section 7 for

further detalils.
 SetPnT pltcé&'th

4.10. EMC Compliant Installation

Categony Supply Cable Type Motor Cable Type Control @bles Maximum Permissible Motor Cable Leng
c?t Shielded Shielded” olded 1M / 5M’
c2 Shielded Shielded® Shielde 5M / 25M
C3 Unshielded Shielded 25M / 100M

1/ Ascreened (shielded) cabdmiitable for fixed installation with the relevant maingltage in useBraided or twisted type screened cable

where the screen covers at least 85% of the cable surface area, designed with low impedance to HF signals. |n§@iasiodard cable

within a suitable steel or copper tube is also acceptable.

2/ A cablesuitable for fixed installation with relevant mains voltage with a concentric protection Wwistallationof a standard cablwithin a

suitable steel or copper tube is also acceptable.

3/ Acablesuitable for fixed installation with relevant rims voltage. A shielded type cable is not necessary.

4/ A shielded cable with low impedance shield. Twisted pair cable is recommended for analog signals.

5/ The cable screen should be terminated at the motor end using an EMC type gland allowing cortogbtamotor body through the largest

possible surface are&@Vhere drives are mounted in a steel control panel enclosure, the cable screen may be terminated directly to the control

panel using a suitable EMC clamp or gland, as close to the drive asgd3wilhP66 drives, connect the motor cable screen to the internal

ground clamp

6/ Compliance with category C1 conducted emissions only is achieved. For compliance with category C1 radiated emiggaas, addi

measures may be required, contact your Safartner for further assistance.

7/ Permissible cable length with additional external EMC filter

4.11. Optional Brake Resistor

Optidrive E3 Frame Size 2 and above units have a built in Brake Transistor. This allows an external resistor to betodheetied to

provide improved braking torque in applications that require this.

¢KS ONI1S NBaAal2N aK2dZ R 6S O02yySOGSR (2 (GKS abé IyR &. wé SN
2 The voltage level at these terminals may exceed 800VDC

Stored charge may be present after disconniegf the mains power
Allow a minimum of 5 minutes discharge after power off before attempting any connection to these terminals

Suitableresistorsand guidance on selection can be obtained from your Invertek Sales Partner.

14 www.invertekdrives.com



5. Operation

Optidrive ODE3 User Guide Revision 1.10

5.1. Managing the Keypad

The drive is configured and its operation monitored via the keypad and display.

Used to display redlme information, to access and exit
<> | NAVIGATE ;
parameter edit mode and to store parameter changes
ﬁ up Used to increase speed in rdahe mode or to ncrease
parameter values in parameter edit mode
Used to decrease speed in rémhe mode or to decrease
DOWN . .
parameter values in parameter edit mode
@ RESET / | Used to reset a tripped drive.
STOP When in Keypad mode is used to Stop a running drive.
When in keypad mode, used to Start a stopped drive or t
<D START | reverse the direction of rotation if birectional keypad
mode is enabled

5.2.Operating Displays

5.3.Changing Parameter

5.4.Read Only Paramete

Access

5.5. Resetting Paramete

STh

Drive Stopped

S TR

Press and holg

Press and holg

/ Disabled the Navigate the Navigate
key> 2 key> 2
2 el A @ seconds @ seconds
@ |V /
Drive is Use the up an Use the up an

enabled /
running,
display shows
the output
frequency (Hz

down keys to
select the
required
parameter

down keys to
selectP-00

To reset
parameter
values to their
factory default
settings, pres
and hold Up,
Down and Sto
buttons for >2
seconds.

The display wi
aK2pmp- dée

Presghe
Navigate key
for <1 second
The display
will show the
motor current
(Amps)

Presghe
Navigate key
for <1 second

Presghe
Navigate key
for <1 second

Presghe
Navigte key
for <1 second
The display
will show the
motor power
(kw)

Adjust the
value using thq
Up and Down
keys

Use the up an
down keys to
select the
requiredRead
Only
parameter

Press the Stog
key.

The display wi
aKz2gt é@p

If 10 > 0,
pressing the
Navigate key
for <1 gcond
will display the
motor speed
(RPM)

Press for< 1
second to
return to the
parameter
menu

Presghe

5.6. Resettinga Fault

Navigate key
for < 1 second
to display the
value

O- 1
(o] o]a]

Press the Stog
key.

The display wi
aK2st dp

Press for > 2
seconds to
return to the
operating
display

Press and holg
the Navigate
key> 2
secondgo
return to the
operating
display
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6. Parameters

6.1.Standard Parameters

Par. | Descrption Minimum | Maximum Default Units
P-01 | Maximum Frequency / Speed Limit P-02 500.0 50.0 (60.0)| Hz /RPM
Maximum output frequency or motor speed lingitHz orRPM If P-10 >0, the value entered / displayed isSRFPM
P-02 | Minimum Frequency / Speed Limit | 00 | P01 | 00 [ Hz/RPM
Minimum speed limit; Hz orRPM If P-10 >0, the value entered / displayed isRRM
P-03 | Acceleration Ramp Time | o000 | 6000 | 50 | s
Acceleration ramp time fromero Hz RPMto basefrequency(P-09) in seconds.
P-04 | Deceleration Ramp Time | o000 | 6000 | 50 | s
Deceleration rampiie from basdrequency(P-09) to standstill in secondgVhen set to 0.00, the value of 2 is used.
P-05 | Stopping Mode/ Mains Loss Response | 0 | 3 | 0 | -
Selects the stopping mode of the drive, and the behaviour in response to a loss of mains powedstipglgperation.
Setting | On Disable On Mains Loss
0 Ramp to Stop {@4) Ride ThrougltRecover energy from load to maintain operation)
1 Coast Coast
2 Ramp to Stop (©4) FastRamp to Stop (24), Coast if 4 =0
3 Ramp to Stop @®4)with AC Ruix Braking FastRamp to Stop 4), Coast if R4 =0
P-06 | Energy Optimiser | 0 | 1 | 0 | -
0 : Disabled
1: Enabled When enabled, the Energy Optimiser attempts to reduce the overall energyroedshy the drive and motor by
reducing the output voltage durgconstant speegdlight loadoperation The Energy Optimiser is intended for applications where
the drive may operate for some periods of time with constant speed and light motor load, whether constant or variable torqu
P-07 | Motor Rated Voltage Back B/F at rated speed (PM / BLDC) | 0 | 250/500 | 230/400 | v
For Induction Motors,his parameter should be set to the rated (nameplate) voltage of the motor (Volts)
For Permanent Magnet or Brushless DC Motors, it should be set to the Back EMF at rated speed.
P-08 | Motor Rated Current | Drive Rating Dependent | A
This parameter should be set to the rated (nameplate) current of the motor
P-09 | Motor Rated Frequency | 25 | 500 | 50(60) | Hz
This parameter should be set to the rated (nameplate) frequency of the motor
P-10 | Motor Rated Speed | 0 | 30000 | 0 | RPM
This parameter can optionally be set to the rated (namepl&eMof the motor. When set to the default value of zero, all speed
related parameters are displayedktzand the slip compensatiofwhere motor speed is niatained at a constant value regardless
of applied load¥or the motor is disabled. Entering the value from the motor nameplate enables the slip compensation functio
the Optidrive display will now show motor speediPM All speed related parametersuch as Minimum and Maximum Speed,
Preset Speedstc. will also be displayed iRPM
If P09 value is changed; 0 value s reset to 0
P-11 | Low Frequency TorcgriBoostCurrent 0.0 Drive Drive %
Dependent Dependent
Low frequency torque can be impred by increasing this parameter. Excessive boost levels may however result in high moto
currentandincreased risk of tripping on Over Current or Motor Overload (refer to se&fob
This parameter operates in conjunctiarith P-51 (Motor Control Mode) as follows :
P-51 P-11
0 0 Boost is automatically calculated according to autotune data
>0 | Voltage boost = 1 x PO7.This voltage is applied at 0.0Hz, and linearly reduced ufll /2
1 All | Voltage boost =P-11 xP-07.This voltage is applied at 0.0Hz, and linearly reduced w8l /2
2,3,4| Al Boost current level 4*P-11*P-08
For IM motors, when1 = 0 or 1, auitable setting can usually be found by operating the motor uneeylow or no load
conditions at approximately 5Hz, and adjustifd 1 until the motor current is approximately the magnetising curr@tnown)or
in the range shown below
Frame Size 1 : 6080%of motor rated current
Frame Size 2 : 5060%o0f motor rated current
Frame Siz8 : 40¢ 50%o0f motor rated current
Frame Size 4 : 3545%o0f motor rated current
P-12 | Primary Command Source | 0 | 9 | 0 | -

0: Terminal ContralThe drive responds directly to signals applied to the control terminals.

1: Unidirectional Keypad Control Thedrive can be controlled in the forward direction only usihg internal keypad, or an
external remote Keypad.

2: Bidirectional Keypad ControlThe drive can be controlled in the forward and reverse directiomsingthe internal keypad, or
an externaremote KeypadPressing the keypad START button toggles between forward and reverse.

3: Modbus Network ControlControl via Modbus RTU (RS485) using the intékoaél/ Decelramps

4: Modbus Network ControlControl via Modbus RTU (RS485) interface witbel/ Decelramps updated via Modbus

5: Pl Control.User PI control with external feedback signal

6: Pl Analog Summation ContrdPl control with external feedback signal and summation with analog input 1

7: CAN open ControlControl via CAN (RS485)ng the internal Accel / Decel ramps

8: CAN open ControlControl via CAN (RS485) interface with Accel / Decel ramps updated via CAN

9: Slave Mode Control via a connected Invertek drive in Master Mode. Slave drive address must be > 1.

MWhen R12=1, 2, 3,4, 7, 8 or 9, an enable signal must still be provided at the control terminals, digital input 1

16
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P-13

Operating Mode Select | 0 | 2 | 0 | -

Provides a quick set up to configure key parameters according to the intended application of the drive. Paranegpeeset
according to the table.

0: Industrial Mode Intended forgeneral purpose applications.

1: Pump Modelntended for centrifugal pump applications.

2: Fan Mode Intended for Fan applications.

Setting | Application | Current Limit (P54) Torque Chracteristic (P28 & R29) Spin Start (F33)
0 General 150% Constant 0: Off
1 Pump 110% Variable 0 : Off
2 Fan 110% Variable 2:0n
P-14 | Extended Menu Access code | 0 | 65535 | 0 | -

Enables acceds Extendedand Advanced Parameter Groups. This parametest be set to the value programmed i8R (default:
101) to view and adjust Extended Parameters and value3f # 100 to view and adjust Advanced Parameters. The code may
changed by the user in®7 if desired.

6.2. Extended Parameters

Par. | Descrption Minimum | Maximum Default Units

P-15 | Digital Input Function Select 0 17 0 -
Defines the function of the digital inputs depending on the control mode settinglid. PSee sectioi Analog and Digital Input
Macro Configurationgor more information.

P-16 | Analog Input 1 Signal Format | See Below | U010 | -

U 0 -=Upolar 0 to 10 Volt SignaTlhe drive will remain ahinimum speed (®2)if the analog reference after scaling and
offset are applied is<0.0% 100% signal means the output frequency / speed will be the value sedin P

b 0 - =0nipolar0to 10 Volt Signabidirectional operation The drive will operate the motor in the reverse direction of rotatig
if the analog reference after scaling and offset are applied is <®Q§sfor bidirectional control from aqdL0 volt signal, set-B5 =
200.0%, B9 = 50.0%

A 0 -=2 @ 20mA Signal

t 4 -=2400 20mA Signal, the Optidrive will trip and show the fault ébde2 @tFe signal level falls below 3mA

r 4 -=21@ 20mA Signal, the Optidrive wilh at Preset Speed 1-@) 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=-2@to 4mA Signal, the Optidrive wilh at Preset Speed 1-@®) if the signal level falls below 3mA

U 1 0=-1@to 0 Volt Sigrl (Unipolar). The drive will operate at Maximum Frequency / Speed if the analog reference after sc
and offset are applied is =<0.0%

P-17 | Maximum Effective Switching Frequency | 4 | 32 | 8 | kHz
Sets maximum effective switching frequency of the drivé. N® R é A awheR theé galarhefeiSRviewedhe switching frequency has
been reduced to the level in P2 due to excessive drive heatsink temperature.

P-18 | Output Relay Function Select | 0 | 9 | 1 | -
Selects the function assigned to the relay outpute Télay has two output terminals, Logic 1 indicates the relay is active, and
therefore terminals 10 and 11 will mnnected
0: Drive Enabled (Running).ogic 1 when the motor is enabled
1: Drive Healthy Logic 1 when power is applied to the drive amdfault exists
2: At Target Frequency (Speed)ogic 1 when the output frequency matches the setpoint frequency
3: Drive Tripped Logic 1 when the drive is in a fault condition
4: Output Frequency >= Limit.ogic 1 when the output frequency exceeds dugustable limit set in 9
5: Output Current >= LimitLogic 1 when the motor current exceeds the adjustable limit setlii P
6: Output Frequency < LimitLogic 1 when the output frequency is below the adjustable limit setlifi P
7: Output Current <Limit. Logic 1 when the motor current is below the adjustable limit set1® P
8: Analog Input 2 > LimitLogic 1 when the signal applied to analog input 2 exceeds the adjustable limit sE®in P
9: Drive Ready to RurLogic 1 when therilve is readyto run, no trip present.

P-19 | Relay Threshold Level | 00 | 2000 | 1000 | %
Adjustablethreshold level used in conjunction with settings 48tof P-18

P-20 | Preset Frequency / Speed 1 -P-01 P-01 5.0 Hz /RPM

P-21 | Preset Frequency / Speed 2 -P-01 P-01 25.0 Hz /RPM

P-22 | Preset Frequency / Speed 3 -P-01 P-01 40.0 Hz /RPM

P-23 | Preset Frequency / Speed 4 -P-01 P-01 P-09 Hz /RPM
Preset Speeds / Frequencies selected by digital inputs depending on the settiid of P
If B10 = 0, the values are entered as H210 > 0, the values are entered RPM
Changing the value of® will reset all values to factory default settings

P-24 | 2nd Ramp Time (Fast Stop) | o000 | 6000 | 0.0 | s

This parameter allowa 2" ramp time to be programmed into the drive

Thisramp time isautomaticallyselectedin the case of a mains power lossi0® = 2or 3. When set to 0.00, the drive will coast to
stop.

When using a settingofip G KI G LINE @&fuRdian, this rang timé & aldo iis2d.J

In addition, if P24 > Q P02 > Q R26=0and R27 = P02, this ramp time is applied to both acceleration and deceleration when
operating below minimum speed, allowing selection of an alternative ramp when operating outside of the normal speed rang
which may be useful in pumgnd compressor applications.

www.invertekdrives.com 17




<
.

S
Q
+—
(&}
S
@®©
L
@©
(o

Optidrive ODE User Guide Revision 1.10

Par. | Descrption Minimum | Maximum Default Units
P-25 | Analog Output Function Select 0 11 8 -
0: Drive Enabled (Runninglogic 1 when the Optidrive is enabled (Running)
1: Drive Healthy Logic 1 When no Fault condition existstioa drive
2: At Target Frequency (Speed)ogic 1 when the output frequency matches the setpoint frequency
3: Drive TrippedLogic 1 when the drive is in a fault condition
4. Output Frequency >= Limit.ogic 1 when the output frequency exceeds the adjple limit set in PL9
5: Output Current >= LimitLogic 1 when the motor current exceeds the adjustable limit setlii P
6: Output Frequency < LimitLogic 1 when the output frequency is below the adjustable limit setlifi P
7: Output Current < Linti Logic 1 when the motor current is below the adjustable limit set1® P
Analog Output Mode
8: Output Frequency (Motor Speedp to R0O1, resolution 0.1Hz
9: Output (Motor) Current 0 to 200% of 88, resolution 0.1A
10: Output Power. 0¢ 200% of dnie rated power
11: Load Current0¢ 200% ofP-08, resolution 0.1A
P-26 | Skip frequency hysteresis band 0.0 P-01 0.0 Hz /RPM
P-27 | Skip Frequencgentre Point 0.0 P-01 0.0 Hz /RPM
The Skip Frequency function is used to avoid the Optidrive operatagetain output frequency, for example at a frequency
which causes mechanical resonance in a particular machine. Param2fedéfines the centre point of the skip frequency band,
and is usedn conjunction with P26. The Optidrive output frequency wilmp through the defined band at the rates set @®and
P-04 respectively, and will not hold any output frequency within the defined band. If the frequency reference applied twvé¢hie d
within the band, the Optidrive output frequency will remaintaé upper or lower limit of the band.
P-28 | VIF Characteristic Adjustment Voltage 0 P-07 0 V
P-29 | V/IF Characteristic Adjustment Frequency 0.0 P-09 0.0 Hz
This parameter in conjunction with 8 sets a frequency point at which the voltage set-29Rsapplied to the motor. Care must b
taken to avoid overheating and damaging the motor when using this feature.
P-30 | Start Mode,Automatic Restart Fire Mode Operation
Index 1 : Start Mode &utomatic Restart | NA | NA | Edger | -
Selects whether the drivehould start automatically if the enable input is present and latched during power on. Also configure
Automatic Restart function.
E d greFollowing Power on or reset, the drive will not start if Digital Input 1 remains closed. The Input must leafiesa
power on or reset to start the drive.
A u t @Following a Power On or Reset, the drive will automatically start if Digital Input 1 is closed.
Aut olfeAu t SoFollowing a trip, the drive will make up to 5 attempts to restart at 20 secondviater The numbers of restart
attempts are counted, and if the drive fails to start on the final attempt, the drive will trip with a fault, and will ectpeiuser to
manually reset the fault. The drive must be powered down to reset the counter
Index 2: Fire Mode Input Logi | 0 | 1 | 0 | -
Defines the operating logic when a setting ef®is used which includes Fire Mode, e.g. settings 15, 16 & 17.
0: Normally Closed (NC) InpuFire Mode activé inputis open 1:Normally Open (NO) InputFire Modeactiveif input is closed
Index3 : Fire Mode Input Type | 0 | 1 | 0 | -
Defines the input type when a setting oflB is used which includes Fire Mode, e.g. settings 15, 16 & 17.
0: Maintained Input. The drive will remain in Fire Mode, only as long therficale input signal remains (Normally Open or Normg
Closed operation is supported depending on Index 2 setting).
1: Momentary Input. Fire Mode is activated by a momentary signal on the indotmally Open or Normally Closed operation is
supported depenihg on Index 2 settindg’he drive will remain in Fire Mode until disabled or powered off.
P-31 | KeypadStart Mode Select | 0 | 7 | 1 | -
This parameter is active only when operating in Keypad Control Medi2 €1 or 2pr Modbus Mode (P12 = 3 or 4)When gttings
0, 1, 4or5areused, the Keypad Start and Stop keys are active, and control terminals 1 and 2 must be linked together. S&ttir]
6 and7allow the drive to be started from the control terminals directly, and the keypad Start and Stop kegaaned.
0 : Minimum Speed, Keypad Start
1 : Previous Speed, Keypad Start
2 : Minimum Speed, Terminal Enable
3 : Previous Speed, Terminal Enable
4 : Current Speed, Keypad Start
5 : Preset Speed 4, Keypad Start
6 : Current Speed, Terminal Start
7 : Preset Beed 4, Terminal Start
P-32 | Index 1 : Duration 0.0 25.0 0.0 S
Index 2 : DC Injection Mode 0 2 0 -

Index 1:Defines the time for which a DC current is injected into the motor. DC Injection current level may be adjuss&d in P

Index 2 :Configurestie DC Injection Function as follows :

0: DC Injection on StopDC is injected into the motor at the current level seti8%following a stop command, after the output
frequency haseduced to P58 for the time set in Index 1.

If the drive is in indby Mode prior to disable, the DC injection is disabled

1: DC Injection on StartDC is injected into the motor at the current level seti89%¥or the time set in Index 1 immediately after
the drive is enabled, prior to the output frequency ramping he output stage remains active during this phase. This can be u
to ensure the motor is at standstill prior to starting.

2:DC Injection on Start & StopC injection applied as both settings 0 and 1 above.
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Par. | Descrption Minimum | Maximum Default Units
P-33 | Spin Start 0 2 0 -

0 : Disabled

1: Enabled When enabled, on start up the drive will attempt to determine if the motor is already rotating, and will begin to co

the motor from its current speed. A short delay may be observed when starting motors which are not turning.

2: Enabled onTrip, Brown Out or Coast Stofspin start is only activated following the events listed, otherwise it is disabled.
P-34 | Brake Chopper Enabig\ot Size 1) | 0 | 4 | 0 | -

0 : Disabled

1: Enabled With Software ProtectiarBrake choppeenabledwith software proection for a 200W continuous rated resistor

2: Enabled Without Software ProtectionEnables the internal brake chopper without software protection. An external thermal

protection device should be fitted.

3: Enabled With Software ProtectiamAs setting 1however the Brake Chopper is only enabled during a change of the frequeng

setpoint, and is disabled during constant speed operation.

4: Enabled Without Software ProtectianAs setting 2, however the Brake Chopper is only enabled during a change refcihenfcy

setpoint, and is disabled during constant speed operation.

P-35 | Analog Input 1 ScalingSlave Speed Scaling | 00 | 20000 [ 100.0 | %
Analog Input 1 Scalindglhe analog inpusignal level is multipliety this factor, e.g. if B6 is set for a @ 10V signal , and the scalin
factor is set to 200.0%, a 5 volt input will result in the drive running at maximum frequency / spé&j (P
Slave Speed Scaling/hen operating in Slave Mode-{2 = 9, the operating speed of the drive will be the Master speadltiplied
by this factor, limited by the minimum and maximum speeds.

P-36 | Serial Communications Configuration See Below
Index 1 : Address 0 63 1 -
Index 2 : Baud Rate 9.6 1000 115.2 kbps
Index 3 : Communication loss protection 0 3000 t 3000 ms
This parameter has three sub settings used to configure the Modbus RTU Serial Communications. The Sub Parameters are
1st Index :Drive Address Range 0¢ 63, default : 1
2" Index: Baud Rate & Networkype: Selects the baud rate and network type the internal RS485 communication port.

For ModbusRTUBaud rates 9.6, 19.2, 38.4, 57.6, 115.2 kbps are available.

For CANDpen:Baud rates 125, 250, 500 & 1000 kbps are available.

37 Index: WatchdogTimeout Defines the time for which the drive Iioperate without receiving a valid command telegram to
Register 1 (Drive Control Word) after the drive has been enabled. Setting 0 disables the Watchdog timer. Setting a0;a108 0f
1000, or 3000 defines the time limit in milliseconds for operatiot Q ®dzf FAE &St SO0 & ( NA L® 2&/dzF
means that the drive will coast stop (output immediately disabled) but will not trip.

P-37 | Access Code Definition | 0 | 9999 | 101 | -
Defines the access code which must be entered1d o accesparameters above 24

P-38 | Parameter Access Lock | 0 | 1 | 0 | -

0: Unlocked All parameters can be accessed and changed
1: Locked Parameter values can be displayed, but cannot be chaegeept P38.

P-39 | Analog Input 1 Offset [ 5000 | 5000 | 00 ] %
Sets aroffset, as a percentage of the full scale range of the input, which is applied to the analog inputHEimakarameter
operates in conjunction with-B5, and the resultant value can be displayed in-B00
The resultant value is defined as a percentaageording to the following :

POGO1 = (Applied Signal Level(98}39) x R35)

P-40 | Index 1 : Display Scaling Factor 0.000 16.000 0.000 -
Index 2 : Display Scaling Source 0 3 0 -
Allows the user to program the Optidrive to display an alternatiugpot unit scaled from either output frequency (Hz), Motor
Speed (RPM) or the signal level of Pl feedback when operating in Pl Mode.

Index1: Used to set the scaling multiplier. The chosen source value is multiplied by this factor.

Index 2: Defines he scaling source as follows :

0: Motor Speed Scaling is applied to the output frequency-f®= 0, or motor RPM ifF0 > 0.

1: Motor Current. Scaling is applied to the motor current value (Amps)

2: Analog Input 2 Signal Levebcaling is applied tanalog input 2 signal level, internally represented gs.00.0%
3: Pl FeedbackScaling is applied to the Pl feedback selected-#§,nternally represented as@100.0%

P-41 | PI Controller Proportional Gain | 00 | 300 [ 10 | -

PI Controller Proportioal 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

P-42 | PI Controller Integral Time | 00 | 300 [ 10 | s
PI Controller Integral Time. Largealues provide a more damped response for systems where the overall process responds s

P-43 | PI Controller Operating Mode | 0 | 1 | 0 | -

0: Direct Operation Use this mode if when the feedback signal drops, the motor speed should increase.
1: Inverse (peration. Use this mod& when the feedback signal drops, the motor speed should decrease.
2: Direct Operation, Wake at Full Speeds setting 0, but on restart from Standby, PI Output is set to 100%
3: Reverse Operation, Wake at Full Spedts settind), but on restart from Standby, Pl Output is set to 100%

P-44 | PI Reference (Setpoint) Source Select | 0 | 1 | 0 | -
Selects the source for the PID Reference / Setpoint
0: Digital Preset SetpointP45 is used
1: Analog Input 1 SetpointAnalog input 1 signével, readable in PGO1 is used for the setpoint.

P-45 | PI Digital Setpoint | 00 | 1000 [ 00 | %

When P44 = 0, this parameter sets the preset digital reference (setpoint) used for the Pl Corasodlédo of the feedback signal.
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Par. | Descrption Minimum | Maximum Default Units
P-46 | Pl Feedback Source I8et 0 5 0 -
Selects the source of the feedback signal to be used by the PI controller.
0: Analog Input 2(Terminal 4Signal level readable in POQ.
1: Analog Input XTerminal 6)Signal level readable in POQ
2: Motor Current Scaled as % of(8.
3 : DC Bus Voltagsecaled @ 1000 Volts = @ 100%
4: Analog 1¢ Analog 2 The value of Analog Input 2 is subtracted from Analog 1 to give a differential signal. The value is limitg
5: Largest (Analog 1, Analog.2)he largeof the two analognput values is always used for Pl feedback
P-47 | Analog Input 2 Signal Format | - | - | - | U010
U 0 -=Dé 10 Volt Signal
A 0 -=D @ 20mA Signal
t 4 -=2400 20mA Signal, the Optidrive will trip and show the fault ébde2 @tFe signal level falls below 3mA
r 4 -=21@ 20mA Signal, the Optidrive will run at Preset SpeeelD)Rf thesignal level falls below 3mA
t 2 0=-2@to 4mA Signal, the Optidrive will trip and show the fault gbde 2 @tke signal level falls below 3mA
r 2 0=2@lto 4mA Signal, the Optidrive will run at Preset SpeeelD)Pif the signal level falls belowna
Pt ¢ -=tUke for motor thermistor measurementalid with any setting of-B5 that has Input 3 asFip.¢ NA L) f S@S ¢
P-48 | Standby Mode Timer | 00 | 250 | 00 | s
When standby mode is enabléy setting P48 > 0.0 the drive will enter stadby following a period of operating at minimum spee
(P-02) for the time set in 8. When in Standby Mode, the drive display shewts n d dng the aitput to the motor is disabled.
P-49 | PI Control Wake Up Error Level | 0.0 | 100.0 | 5.0 | %
When the drive is ograting in PI Control Mode {F2 = 5 or 6), and Standby Mode is enabled P> 0.0), P19 can be used to defing
the PI Error Level (E.g. difference between the setpoint and feedbeglired before the drive restarts after enterifg@andby
Mode. This atiws the drive to ignore small feedback errors and remain in Standby mode until the feedback drops sulfficiently|
P-50 | User Output Relay Hysteresis | o0 | 1000 | 00 | %

Sets the hysteresis level forlR to prevent the output relay chattering when close to ttieeshold.

6.3. Advanced Parameters

Par. | Description Minimum | Maximum Default Units

P-51 | Motor Control Mode 0 5 0 =
0: Vector speed control mode
1: VIf mode
2: PM motor vector speed control
3: BLDC motor vector speed control
4: SynbronousRelictancemotor vector speed control
5: LSPMmotor vector speed control

P-52 | Motor Parameter Autotune | 0 | 1 | 0 | -

0 : Disabled

1: Enabled When enabled, the drive immediately measures required data from the motor for optimal operation. Ensure all m
related parametersare correctly set first before enabling this parameter.

This parameter can be used to optimise ferformance when 51 = 0.

Autotune is not required if 81 = 1.

For settings 2; 5 of P51, autotuneMUSTbe carried outAFTERII other required motor sethgs are entered.

P-53 | Vector Mode Gain | 00 | 2000 | 500 | %
Single Parameter for Vector speed loop tuning. Affects P & | terms simultanddashctive when 51 = 1.

P-54 | Maximum Current Limit [ oo [ 1750 | 150 | %
Defines the max current limit in vectoontrol modes

P-55 | Motor Stator Resistance | 00 | 65535 | - | m
Motor stator resistance in OhsnDetermined by Autotuneadjustment is not normally required.

P-56 | Motor Stator d-axis Inductance (Lsd) | 0 6553.5 | - |  mH
Determined by Autotuneadjustment is nbnormally required.

P-57 | Motor Stator graxis Inductance (Lsq) | 0 | 65535 | - | mH
Determined by Autotungadjustment is not normally required.

P58 | DC Injection Speed | oo | P01 | 00 [ Hz/RPM
Sets the speed at which DC injection current is applied duringrgdo Stop, allowing DC to be injected before the drive reache
zero speed if desired.

P-59 | DC Injection Current | 00 | 1000 | 200 | %
Sets the level of DC injection braking current applied according to the conditions s82ianie R58.

P-60 | Motor Overload Management - - - -

Index 1 : Thermal Overload Retention 0 1 0 1

0 : Disabled
1: Enabled When enabled, the drive calculated motor overload protection information is retained after the mains power is rer
from the drive.

Index 2 : Thermal Ovéoad Limit Reaction | 0 1 0 1

0: It.trp. When the overload accumulator reaches the limit, the drive will trigtdrp to prevent damage to the motor.
1: Current Limit ReductionWhen the overload accumulator reaches 90%lud,output current limit isinternally reduced to 100%
of P-08 in order to avoid alt.trp. The current limit will return to the setting in® when the overload accumulator reaches 10%
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6.4.P-00 Read Only Status Parameters

Par. Description Explanation

P0001 |1° Analog input value (V6 100% = max input voltage

P0002 |2™ Analog input value (%) 100% = max input voltage

P0003 |Speed reference input (HRPN) Displayed in Hz if-lP0 = 0, otherwis&kPM

P0004 |Digital input status Drive digital input status

P0O0O05 |User Pl output (%) Displays value of the User Pl output

P0G06 |DC bus ripple (V) Measured DC bus ripple

P0007 |Applied motor voltage (V) Value of RMS voltage applied to motor

P0G08 |DC bus voltage (V) Internal DC bus voltage

PO009 || S GaAy]l GSYLISNI GdzNTemperatureoK St Gagy |1 Ay '

P0G10 |Run time since date of manuf. (Hours) Not affected by resetting factory default parameters

P0G11 |Run time since last trip (1) (Hours) Runtime clock stopped by drive disable (or trip), reset on next enable only if a tr
occurred. Reset also on next enable after a drive power down.

P0G12 |Run time since last trip (2) (Hours) Runtime clock stopped by drive disable (or trip), reset on next enable only if a tr
occurred (undeivolts not considered a tripy, not reset by power dow / power up
cycling unless a trip occurred prior to power down

P0013 | Trip Log Displays most recent 4 trips with time stamp

P0G14 |Run time since last disable (Hours) Runtime clock stopped on drive disable, value reset on next enable

P0G15 |DC bus vehge log (V) 8 most recent values prior to trjf256ms sample time

PO016 (| S GdaAayl G SYXLISNI (i dzN8 most recent values prior to trjf80s sample time

P0G17 |Motor current log (A) 8 most recent values prior to trjl2Z56ms sample time

P0G18 |DC busipple log (V) 8 most recent values prior to trjf22ms sample time

PO019 [LY G SNY It RNAGS S YL8mostrecentvalues prior to trjfB0 s sample time

POG20 LY GSNYEf RNRSS S Y LActual internal ambient temperature ifC

P0G21 |CANopen process data input Incoming process data (RX PDO1) for CANopen: PI1, P12, PI3, Pl4

P0G22 |CANopen process data output outgoing process data (TX PDO1) for CANopen: PO1, PO2, PO3, PO4

P0023 |Accumulated time with heatsink > 85 Total accmulated hours and minutes of operation above heatsink temp €85

(Hours)
P0024 |Accumulated time with drive internal temp|Total accumulated hours and minutes of operation with drive internal ambient ak
80'C (Hours) 80C

P00G25 |Estimated rotor speed (Hz) In vector control modes, estimated rotor speed in Hz

P0026 |kWh meter / MWh meter Total number of kWh / MWh consumed by the drive.

P0027 | Total run time of drive fans (Hours) Time displayed in hh:mm:ss. First value displays time in hrs, press gpleydi
mm:ss.

P0028 |Software version and checksum +SNEAZ2Y YydzYoSNI FyR OKSOl adzyo Gmé 2y
power stage

P0G29 |Drive type identifier Drive rating, drive type and software version codes

P0G30 |Drive serial number Unique drive serial number

P0G31 |Motor current Id / Iq Displays the magnetising current (Id) and torque current (Ig). Press UP to show

P00G32 |Actual PWM switching frequency (kHz)  |Actual switching frequency used by drive

P0G 33 |Critical fault counteg Ol These parameters log the number of times specific faults or errors occur, and a

P0G34 |Critical fault countet O-Volts useful for diagnostic purposes.

P0G35 |Critical fault counter, U-Volts

P0036 |Critical fault counter; O-temp (h/sink)

P0Q37 |Critical fault counteg b Ol (chopper)

P0038 |Critical fault counter; O-hEAt (control)

P00G39 |Modbus comms error counter

P00G40 |CANbus comms error counter

P0G41 |I/O processor comms errors

P0042 |Power stage uC comnesrors

P0043 | Drive power up time (life time) (Hours) Total lifetime of drive with power applied

P0044 |Phase U current offset & ref Internal value

P0045 |Phase V current offset & ref Internal value

P0046 |Phase W current offset & ref Internal value

P0047 |Index 1 Fire mode total active time Total activation time of Fire Mode

Index 2 : Fire Mode Activation Count Displays the number of times Fire Mode has been activated

P0048 |Scope channel 1 & 2 Displays signals for first scope channels 1 & 2

P0049 |Scope channel 3 & 4 Displays signals for first scope channels 3 & 4

P00G50 |Bootloader and motor control Internal value
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.7 Analog and Digital InpuMacro Configurations

7.1.Overview

Optidrive E3 uses a Macro approach to simplify the configuration of téogrand Digital Inputs. There are two key parameters which
determine the input functions and drive behaviour:

P-12 ¢ Selects the main drive control source and determines how the output frequency of the drive is primarily controlled.

P-15 ¢ Assigns the Mero function to the analog and digital inputs.

Additional parameters can then be used to further adapt the settings, e.g.

P-16 ¢ Used to select the format of the analog signal to be connected to analog input 1,@&l@. Wolt, 4c 20mA

P-30 ¢ Determineswhether the drive should automatically start following a power on if the Enable Input is present

P-31¢ When Keypad Mode is selected, determines at what output frequency / speed the drive should start following the enable coamnchand
also whether the keyad start key must be pressed or if the Enable input alone should start the drive.

P-47 ¢ Used to select the format of the analog signal to be connected to analog input 2,@1@. Wolt, 4c 20mA

The diagrams below provide an overview of the functioneawfh terminal macro function, and a simplified connection diagram for each.
7.2.Macro Functions Guide Key
STOP / RUN Latched inputCloseto Run, Open to Stop

‘@) Forward Rotation /Reverse RotationSelects the direction of motor operation
1ol All REF Analog Inpti1 is the selected speed reference
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P-xx REF Speed setpoint from the selected preset speed
'« PRREF Preset speeds-P0 ¢ P-23 are used for the speed reference, selected according to other digital input

status

NY-FAST STOP-ZB)}-Y When both inputs are active simultaneously, the drive stops using Fast Stop RampJ4me P

ETRIP External Trip input, which must be NormaljosedWhen the input opens, the drive trips showing
E- t roippt ¢ -déphnding on P17 seting

(NO) Normally Open Contact, Momentarily Close to Start

(NC) Normally Closed Contact, momentary Open to Stop

Fire Mode Activates Fire Mode, see secti@n7 Fire Mode

ENABLE HardwareEnalbe Input. In Keypad Modeé?-31 determines whether the drive immediately starts, or the

keypad start key must be pressdd other modes, this input must be present before the start signal via
the fieldbus interface

INC SPD Normally OpenClosethe input to Increase the motor speed

DEC SPD Normally OpenClo® input to Decrease motor speed

KPD REF Keypad Speed Referenselected

FB REF Selected speed reference from Fieldbus (Modbus RTU / CAN OpesierMapending on R2 setting)

7.3.Macro Functionsg; Terminal Mode (P12 = 0)

pPL5[ bl | D2 |  DB/A2 |  DH4/AIl | Diagram]
-___-_-__-___
Bl stor RUN FWDP |  REWQ AILREF | P-20 REF Analog Input Al1
il sToP RUN All REF PRREF P-20 | P21 Analog Input All 1
vl STOP RUN D D PR P20-P23] P01 2
0 0 P-20
1 0 P21
0 1 p-22
1 1 P-23
STOP RUN All P-20 REF ETRIP | OK Analog Input Al 3
STOP RUN All Al2 Analog Input Al2 Analog Input Al1 4
STOP | RUN DP STOP RUN BVQ All P-20 REF Analog Input All 1
Y-—-----—-FAST STOP-2R)-—-----—-- )
Il stor RUN FWDP REWQ ETRIP OK Analog Input All 3
/Al STOP | RUN WDP STOP RUN EVQ ETRIP OK Analog Input Al1 3
J— FAST STOP-2B)-----—--m- 3
EQll sToP RUN FWDP REV D DI4 PR 2
0 0 P-20
1 0 P21
0 1 p-22
1 1 P23
STOP [START FWP STOP START REY D DI4 PR 2
| E— FAST STOP-2B)-----rmnmenev ] 0 0 P-20
1 0 P21
0 1 p-22
1 1 P-23
10 ) STARE STOP (NC) All REF P-20 REF Analog Input All 5
(NO) |START FWP STOP (NC) (NO) START REY Analog Input All 6
3 FAST STOP-2R) y
STOP RUN FAST STOP-2R) OK All REF P-20 REF Analog Input All 7
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DI3 / Al2 DI4 / All Diagram
Kl  (NO) [START FWR STOP (NC) (NO) START REY| KPD REF| P20 REF| 13
3 FAST STOP(®) 3
14 IR RUN DI2 ETRIP OK DI2 D4 PR 11
0] o P-20
1] 0 p-21
0] 1 p-22
1] 1 P-23
STOP RUN P-23 REF All Fire Mode Input A1 1
STOP RUN P-23 REF P-21 REF Fre Mode REV 2
17 IR RUN DI2 Fire Mode PR 2
P-20
p-21
p-22
P-23

7.4.Macro Functions Keypad Mode (PL2 = 1 or 2)

suoneinbiyuo) oloe Induj reubig pue bojeuy

P-15 DI2
“-_—-_-_
n STOP| ENABLE - INC SPh | - | DECSPD | FwDP REWQ
e — R e — y
STOP| ENABLE Pl Speed Reference
STOP| ENABLE - INCSPR | - | DECSPD | KPDREF| P20REF| 8
—— T — y
STOP| ENABLE - INCSPD | ETRIP | OK - DECSPD| 9
3 START 3
STOP| ENABLE - INC SPh KPD REF All REF All 10
STOP| ENABLE FWDP REWQ KPD REF All REF All 1
Bl soP| ENABLE FWDP REWQ ETRIP OK KPD REF| P20REF| 11
/Al sTOP| RUNFWD STOP RUN REQ ETRIP OK KPD REF| P20 REF| 11
| — FAST STOP-2B) —---—---- y
STOP RUN - - ETRIP OK - -

i stop RUN PR REF KPD REF Fire Mode P-23 P-21 2
STOP RUN P23 REF KPD REF Fire Mode FWDP REWQ 2
p STOP RUN KPD REF P-23 REF Fire Mode FWDP REWQ 2

8,9,10,11,12,13=0

7.5. Macro Functions Fieldbus Control Mode 2 =34, 7, 8or 9)

P-15 DI1
“—_-_-__-___
B stoP| ENABLE FB REFFieldbus Speed Reference, Modbus RTU / CAN / M&kiee defined by-B2)
STOP| ENABLE Pl Speed Reference 15
STOP| ENABLE FB REF P-20 REF ETRIP OK Analog Input A1 3
Sl STOP| ENABLE FB REF PR REF P-20 P-21 Analog Input All 1
}--—-START (B2 = 3 or 4 Only}—-
“ STOP| ENABLE | FBREF | AI1REF ETRIP OK Analog Input All 3
}--—-START (B2 = 3 or 4 Only}—-
STOP| ENABLE | FBREF | KPDREF ETRIP OK Analog Input Al1 3
}--—-START (B2 = 3 or Dnly)-—-—---
STOP| ENABLE - - ETRIP OK Analog Input Al1 16
il STOP[ ENABLE PR REF FB REF Fire Mode P23 | P21 2
STOP| ENABLE P-23 REF FB REF Fire Mode Analog Input Al1 1
F STOP|  ENABLE FB REF P-23 REF Fire Mode Analog Input Al1 1
2,4,89,10,1,12,13=0

7.6. Macro Functions User Pl Control Mode (B2 =5 or 6)
DI1 DI2

)
=
a1

lI

-——-_-___

B s70F  ENABLE Pl REF P-20 REF Al2 All 4
STOR  ENABLE Pl REF All REF AI2 (PI FB) All 4
STOR  ENABLE Pl REF P-20 ETRIP | OK All (PI FB) 3
I o START (NC) STOP Al2 (PI FB) All 12
(NO) START (NC) STOP Pl REF P-20 REF All (Pl FB) 5
[ 6 ) START (NC) STOP ETRIP OK All (PI FB)
BEN sor RUN FWDP REWQ Al2 (PI FB) All 4
STOP RUN - - ETRIP | OK All (PI FB) 16

il sToP RUN P-23REF Pl REF Fire Mode All (PI FB) 1
STOP RUN P23 REF P21 REF Fire Mode All (PI FB) 1
F STOP RUN P-21 REF P-23 REF Fire Mode All (Pl FB) 1

2,9,10,11,12,13=0
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2 The Fire Mode function is designed to ensure continuous operation of theidref@ergency conditionsntil the drive is no longer capable of

quality within that building.

sustaining operation. le Fire Mode inpuinay be a normally open (Close to Activate Fire Mode) or Noyr@ddised (Open to Activate Fire
Mode) according to the setting of80 Index 2. In addition, the input may be momentary or maintained type, selecteeBbBylilex 3
This input may be linked tofae control systento allow maintained operation in emergeyp conditions, e.go clear smoke or maintain rai

The fire modednction is enabled when-P5 =15, 160r 17, with Digital Input 3assigned to activate fire mode.

Fire Mode disables the following protection features in thive:-
O+t (Heatsink OveiTemperature), &t (Drive Under Temperature), FLt (Faulty Thermistor on Hesink), Etrip (External Trip), €0 F(4

20mA fault), PHb (Phase Imbalance);LB®ss (Input Phase Loss TripxttgGCommunications Loss Trip),-trp (Accumulated overload Trip)

The following faults will result in a drive trip, au@setandrestart:-
O-Volt (Over Voltage on DC BusjYult (Under Voltage on DC Bus), th Bast Ovecurrent Trip), G (Instantaneous over current on drive

output), Ou-F (Drive output fault, Output stage trip)
7.8. ExampleConnection Diagrams

o
©
f—
>
2
Y—
c
(@]
(@)
(@]
S
O
©
p=
+—
>
o
=
T
6=
2
@]
e
=
@©
(@)
ie)
©
=
<

Diagram 1 Diagram 2 Diagram 3 Diagram 4
12 3:4:5:6;7||i1:2 34567 1:2.3:4:5:6:7
= = o - =3 > = | o = = - - o o = 3
< =) < o < [a]
glz(l2(sHe ||z sl2l2(sHe (|2 L | 2| 2| HS (|2
dlala 2 b = e ¥ 3|3 o i 2 e Yla|a 2 T 3 e
P-16 = 0¢ 10V, (NC) A6 =0¢10Vv P-47 =0¢ 10V, P-16 =0¢
4- 20mA, etc. 4-20mA etc. |10V,
4-20mA etc.  4- 20mA etc.
Diagram 5 Diagram 6 Diagram 7 Diagram 8
(NO) (NC) (NO) (NC) (NO) (NC) (NO) (NO)
Close Open Close Open Close Open Fast Stop Speed
Start Stop FWD Stop REV P-24 # $
Diagram 9 Diagram 10 Diagram 11 Diagram 12
(NO) (NC) (NO) (NO) (NC) (NC) (NO) (NC) -#7= H6=
Speed Open Speed Open CloseOpen €10V  doOv
# ETrip $ Trip Start Stop 20mA  420mA
Diagram 13 Diagram 14 Diagram 15 Diagram 16
(NO) (NC) (NO) (NC) -F6=
Close Open Close P-47=  R6= Open -Q0V
FWD Stop REV 0-10v  aov Trip 20mA
4-20mA 420mA
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