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IP20 Open, IP55 & IP66 Enclosed Units

Installation and Operating Instructions



Declaration of Conformity

Invertek Drives Lttiereby states that th@ptidrive ODE product rangeconforms to the relevant safety provisions of the Low Voltage
Directive 2006/95/EC and the EMC Directive 2004/108/EC and hasibsigmed and manufactured in accordance with the following
harmonised European standards:

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

EN 6180@ 2" Ed: 2004 Adjustable speed ettrical 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) radifrequency equipment (EMC)

EN60529 : 1992 Specifications for degrees of protection provided by enclosures

Electromagnetic Compatibility

All Optidrives aredesigned with high standards of EMC in mind. All versions suitable for operation on Single Phase 230 volt and Three Phase
400 volt suppliesrd intended for use within the European Uniarefitted with an internal EMC filter. This EMC filter is designed to reduce

the conducted emissions back into the supply via the power cables for compliance with harmonised European standards.

It is the respasibility of the installer to ensure that the equipment or system into which the product is incorporated complies with @e EM
legislation of the country of use. Within the European Union, equipment into which this product is incorporated must camptg EMC

Directive 2004108EC When using an Optidrive with an internal or optional external filter, compliance with the following EMC Categories, as
defined by EN61808:2004 can be achieved:

Drive Type / Rating EMC Category
CatC1 | Cat C2 Cat C3
1 Phase, 230 Volt Input | No additional filtering required
ODE2-X2XxX*¥XXBXX Use shielded motor cable
3 Phase, 400 Volt Input | Use External Filter OBx34x | No additional filtering required
ODE2-X4X000XXAXX Use screened motor cable
For motor cable lengths greater than 100m, an output dv / dt filter must be used (part numb&ldBx, please refer to the
Note : .
Invertek Stock Drives Catalogue for further details)

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

Copyright Invertek Drives Ltd © 2009

All Invertek Optidrive units carry a 2 year warranty against manufacturing defects from the date of manufBlctureanufacturer accepts no
liability for anydamage caused during or resulting from transport, receipt of delivery, installation or comniigsidhe manufacturer also
accepts no liability for damage oonsequences resulting from inappropriate, negligent or incorrect installatioosrectadjustment of the
operating parameters of the drive, incorregtatching of the drive to the motgiincorect 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, and in all casesromg warranty, the local distributor
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 afpadintinuous
improvement, the manufacturer reserves thehitgo change the specification of the product or its performance or the contents of the User
Guide without notice.

This User Guide is for use with version 4.8oftware.
User Guide Revisiof.00

Invertek Drives Ltd adopts a policy of continuous improvement and whilst every effort has been made to provide accurpt atadeu
information, the information contained in thidser Guideshould be used for guidance purposes only and does not forrpainieof any
contract
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1. Introduction

1.1.Important Safety Information
Please read the IMPORTANT SAFETY INFORMATION below, and all Warning and Caution ilfewiaticn

£\

avoided, could result irdamage to the equipment and other than electrical, whichf not avoided, couldresult

Danger :Indicates arisk of electric shockwhich, if not /'\ Danger :Indicates a potentially hazardous situation
possibleinjury or death. ] in damage to property.

£\

This variable speed drive product (Optidrive) is intended for professional incorporation into complete equipment or sgspaTts
of a fixed installationlf installed incorrectly it may present a safety hazard. Opédrive uses high voltages and currents, carrieg
high level of stored electrical energy, and is used to control mechanical plant that may cause injury. Close attentiinedstoeq
system design and electrical installation to avoid hazards in eitbenal operation or in the event of equipment malfunctid@nly
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 shouliete c
out with the Optidrive disconnected.

Electric shock hazard! Disconnect and ISOLATE the Optidrive before attempting any work on it. High voltages are peesent
terminals and within the drive for up to 10 minutes after disconnection of the electricallguplvays 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 elapsechiigeoff
the supply

Ensure correct earthing connections. The earth cable must be sufficient to carry the maximum supply fault current whadig n
will be limited by the fuses or MCBuitably rated fuses or MCB should be fitted in the mausply to the driveaccording to any
local legislation 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 Di@®/BV@EC Safety of Machinery.
In particularthe machine manufacturer is responsible for providing a main switch and enshéredectrical equipmentomplies
with EN60204L.

The level of integrity offered by the Optidrive contioput functionsé SE Of dzZRA Y 3 (G KS W{cfofeSamgle NJj d7
stop/start, forward/reverse and maximum speed, is not sufficient for use in safétigal applications witout independent
channels of protection. All applications where malfunction could cause injury or loss of life must be subject to a iSskeatsa®d
further protection provided where needed.

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

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

The Optidrive can be programmed to operate the driven motor at speeds above or below the speed achieved when conned
motor directly to the mains suppl¥btain confirmation fromthe 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 automatic fault reset function on any systems whereby this may cause a potentially dangerous situation

TheOptidrive ODE2 has an Ingress Protection rating o20Rr IP55 depending on the model. IP20 units must be installed in a
suitable enclosure.

Optidrives are intended fondoor useonly.

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.

The entry of conductive or flammable foreign bodies should be preveRtathmable material should not be placed close to the
drive

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

Ensure that the supply voltage, frequency and no. of phases (1 or 3 phase) correspond to the rating of the Optidrivered. del

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 to power cabling, maintain a minimum separation of 100 manrramge crossings at 90 degreg
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 suspected fault or malfunction, contact youneitekin
Drives SaleRartner for further assistance.




2. General Information and Ratings

This chapter contains information about the Optidrive E2 including how to identify the drive
2.1.ldentifying the Drive by Model Number

Each drive can be identified by its model number, as shimhe table below The model number is on the shipping label and the drive
nameplate. The model number includes the drive and any options.

Product Family

|ODE |- 2 -

Generation

Frame Size

1

2

Input Voltage 1=110c115
2 =200g 240
4 =380-480

Power Rating

037 |- |1 |K

Bl1 2]

IP Rating

2=1P20

N = IP55 Non Switched
S = IP55 Switched
X =1P66 Non Switched
Y = IP66 Switched

Dynamic Brake Transistc 1 = Not Fitted
4 = Internal Transitor

Filter Type 0 = No Filter
A = Internal 400V EMC Filter
B = Internal 230V EMC Filter
Power Type K =kwW
H=HP

No.

Of Input Phases

2.2.Drive Model Numbers

110115V +10% 1 Phase Input 3 Phase 230V Output (Voltage Doubler)

kW Model Number

HP Model Number

With Filter Without Filter kw With Filter Without Filter HP Output Current () | Frame Size
ODE2-110051H0# 0.5 2.3 1
ODE2-110101HO0# 1 43 1
ODE2-210151H04# 1.5 5.8 2
200-240V +10% 1 Phase Input
kW Model Number HP Model Number X
With Filter Without Filter kw With Filter Without Filter HP Output Current () | Frame Size
ODE2-120371KB# ODE2-120371K0# 0.37 ODE2-120051HB# ODE2-120051H0# 0.5 2.3 1
ODE2-120751KB# ODE2-120751K0# 0.75 ODE2-120101HB¥# ODE2-120101H0# 1 4.3 1
ODE2-121501KB# ODE2-121501K0# 1.5 ODE2-120201HB¥# ODE2-120201H0# 2 7 1
ODE2-221501KB4¢ ODE2-221501K04# 1.5 ODE2-220201HB4# ODE2-220201H04# 2 7 2
ODE2-222201KB4¢ ODE2-222201K04# 2.2 ODE2-220301HB4# ODE2-220301H04# 3 10.5 2
200-240V +10% 3 Phase Input
kW ModelNumber HP Model Number .
With Filter Without Filter kw With Filter Without Filter HP Output Current (4) | Frame Size
ODE2-120373K0¥ 0.37 ODE2-120053H0# 0.5 2.3 1
ODE2-120753K0¥# 0.75 ODE2-120103H0# 1 4.3 1
ODE2-121503K0# 15 ODE2-120203H0# 2 7 1
ODE2-221503KB4# ODE2-221503K04# 1.5 ODE2-220203HB4# ODE2-220203H04# 2 7 2
ODE2-222203KB4 ODE2-222203K04# 2.2 ODE2-220303HB4# ODE2-220303H04# 3 10.5 2
ODE2-320403KB4¢ ODE2-320403K04# 4.0 ODE2-320503HB4# ODE2-320503H04# 5 18 3
380480V +10% 3 Phase Input
kW Model Number HP Model Number X
With Filter Without Filter kw With Filter Without Filter HP Output Current (&) | Frame Size
ODE2-140753KA¥ ODE2-140753K0¥# 0.75 ODE2-140103HAY ODE2-140103H0# 1 2.2 1
ODE2-141503KA¥ ODE2-141503K0¥# 1.5 ODE2-140203HAH ODE2-140203H0H# 2 4.1 1
ODE2-241503KA4# ODE2-241503K04¢ 1.5 ODE2-240203HA4¢ ODE2-240203H04+ 2 4.1 2
ODE2-242203KA4t ODE2-242203K04# 2.2 ODE2-240303HA4¢ ODE2-240303H04# 3 5.8 2
ODE2-244003KA4t ODE2-244003K04# 4 ODE2-240503HA4¢ ODE2-240503H04# 5 9.5 2
ODE2-340553KA4# ODE2-340553K04¢ 5.5 ODE2-340753HA4¢ ODE2-340753H04¢ 7.5 14 3
ODE2-340753KA4# ODE2-340753K04¢ 7.5 ODE2-341003HA4¢ ODE2-341003H04+# 10 18 3
ODE2-341103KA2 ODE2-34110-3K02 11 ODE2-34150-3HAL ODE2-34150-3H04& 15 24 3

Replace the # on the end of the part number with the relevant IP code designation shown in figure 1
11kW / 15HP drives are available in IR2@losures only




3. Mechanical Installation

3.1.General

e  Carefully Unpack the Optidrive and check for any signs of damage. Notify the shipper immediately if any exist.

e Check the drive rating label to ensure it is of the correct type and power requiremerttssfapplication.

Store the Optidrive in its box until required. Storage should be clean and dry and within the temperaturg48igeo +60°C

The Optidrive should be mounted in a vertical position only on a flat, flame resistant vibration free mousitigghe integraholes

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

e Do not mount flammable material close to the Optidrive

e  Ensure that the minimum cooling air gaps, as detailed in sec8@®nd10.2are left clear

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

e  Provide suitable clean, mgiure and contaminant free cooling air sufficient to fulfil the cooling requirements of the Optidrive
according to section3.3

3.2.Mechanical Dimensins and Mountingg IP200pen Units

I I
= . i = = ’A, 2
= i un 3 I \ )
T [a3) ] \ %
|
(1 1] , ‘
i i i
- | |
L D L A |
AN 2 |
(FR999993937] | & |
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Drive Size A B C D E F G H | J
mm in mm in mm in mm in mm in mm in mm in mm in mm in mm in
1 173 | 6.81 | 160 | 6.30 | 109 | 4.29 | 162 | 6.38| 5 0.20 | 123 | 484 | 82 | 3.23| 50 | 1.97| 55| 0.22| 10 | 0.39
2 221 | 8.70 | 207 | 8.15| 137 | 539 209 | 8.23| 53| 0.21| 150 | 591 | 109 | 429 | 63 | 248 | 55| 0.22| 10 | 0.39
3 261 | 10.28 | 246 | 9.69 - - 247 | 9.72| 6 0.24 | 175| 6.89| 131 | 516 | 80 | 3.15| 55| 0.22| 10 | 0.39
Control Terminal Torque Settings of 0.5 Nm (4-B)b
NOTE . .
Power Terminal Torque Settings of 1 Nm (hlb

3.3.Guidelines for Enclosure Mounting

e |[nstallation should be in a suitable enclosure, according to EN60529 orretheant local codes or standards.

e Enclosures should be made from a thermally conductive material.

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

e |n any environments where the conditions require it, the enclosure must be designed to protect the Optidrive againsbingress
airborne dust, corrosive gases or liquids, conductive contamin@oish as condensation, carbon dust, and metallic particles) and
sprays or splashing water from all directions.

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

The enclosure design and layout slibehsure that the adequate ventilation paths and clearances are left to allow air to circulate through the
drive heatsink. Invertek Drives recommend the following minimum sizes for drives mounted-irentiated metallic enclosures:

[ Drive X Y A

| _ Recommended
X Size Above & Either Between | airflow
' I Below Side
' ——\ f—\ mm in mm in mm in CFM (f/min)
‘ A 2 75 | 295 | 50 | 1.97 | 46 | 1.81 11
| 3 100 | 3.94 50 1.97 52 2.05 26
o o Dimension Z assumes that the drives are mounted-bidside with

no clearance.

Typical drive heat losses are 3% of operating load conditions.

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




4. Power Wiring

4.1.Grounding the Drive

This manual is intended as a guide for propastallation. Invertek Drives Ltd cannot assume responsibility for the compliance
the non-compliance to any code, national, local or otherwise, for the proper installation of this drive or associated equipmer
hazard of personal injury and/or equipma 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 workin
the drive, ensure isolation of the main supply from line inputd/ait 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 operationthfs equipment and the hazards involved
should install, adjust, operate, or service this equipment. Read and understand this manual and other applicable manuals i
their entirety before proceeding. Failure to observe this precaution could result in sexmydily injury or loss of life.

> >

Grounding Guidelines
The ground terminal of each Optidrive should be individually connected DIRECTLY to the site ground bus bar (through thetdilked).
Optidrive ground connections should not loop from one drivatother, or to, or from any other equipment. Ground loop impedance must
confirm to local industrial safety regulations. To meet UL regulations, UL approved ring crimp terminals should be Uisgrddodaviring
connections.
The drive Safety Ground reube connected to system ground. Ground impedance must conform to the requirements of national and local
industrial safety regulations and/or electrical codes. The integrity of all ground connections should be checked periodically
Protective Earth Condtar
The Cross sectional area of the PE Conductor must be at least equal to tiraircfoming 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 adjacenshegldiggder, joist),
a floor ground rod, or bus bar. Grounding points must comply with national and local industrial safeffioeguhnd/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. The Optidrive is designed to produce thenrmpassible leakage current whilst
complying with worldwide standards. The level of current is affected by motor cable length and type, the effective sivitcfuiegcy, the
earth connections used and the type of RFI filter installed. If an ELCB (&l¢&igé& Circuit Breaker) is to be used, the following conditions
apply:-

e A Type B Device must be used

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

e Individual ELCBSs should be used for each Optidrive

Drives with an EMC filter have an inherently higher leakage current to Ground (Earth). For applications where tripping oEME filter
can be disconnectefbn IP20 units only)y removing the EMC screw on the side of the product.

Remove the screws as inchted below
L1@—
L2 @—
L3 @—
EMC VAR
[

The Optidrive product range has input supply voltage surge suppression components fitted to protect the drive from lieetranitsients,
typically originating from lightening strikes or switching of high power equipment on the sappdys

When carrying out a HiPot (Flash) test on an installation in which the drive is built, the voltage surge suppression aesmppneause the

test to fail. To accommodate this type of system Hiest, the voltage surge suppression components can be disconnected by removing the
VAR screw. After completing the HiPot test, the screw should be replaced and the HiPot test repeated. The test sHailldrtieating

that the voltage surge supprs®n components are once again in circuit.

Shield Termination (Cable Screen)

The safety ground terminal provides a grounding point for the motor cable shield. The motor cable shield connected nmitiés ¢erive

end) should also be connected to the rooframe (motor end). Use a shield terminating or EMI clamp to connect the shield to the safety
ground terminal.

4.2.Wiring Precautions
Connecthe Optdrive according to secti@®.3and5.1, ensuring that motor terminal box connections are correct. There are two connections

in general: Star and Delta. It is essential to engbat the motor is connected in accordance with the voltage at which it will be operated. For
more information, refer to sectiod.5Motor Terminal Box Connections

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



4.3.Connection Diagrang Open & Non Switched Units

Power Connections
F(—) A Incoming Power Supply
F B Isolator / Disconnect
C MCB or Fuse
B ,& D E i " D Optional Input Choke
A {—' " o 1 E | Optional Input Filter
~ F Optional Brake Resistor
— u AR v M ) "G [ Shielded Motor Cable
—_—— - i3 w | RelayOutput
Control Connections
PE PE 1 + 24 Volt (100mA) User Outpu
G 2 Digital Input 1
Drive Run / Stop
1 SDH 3 | Digital Input 2
2 9 Forward / Reverse
3 4 Digital Input 3
Analog / Preset Speed
. 5 | + 10 Volt Output
6 Analog Input 1
an I | 0¢ 10 Volt
o 7 [ 0Volt
7 8 AnalogOutput
0¢ 10 Volts
9 0 Volt
10 | Relay Output

11 | WSENRA @S | St iKg

4.4.Drive & Motor Connections

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

For 3 phase supplies power should be connected to L1, L2, L3. Phase sequenitefententt.

The Motor should be connected to U, V, W

For drives that have a dynamic brake transistor an optional external braking resistor will need be connected to +DC a&mdr8diindd.

The brake resistor circuit should be protected by a suitablertfa protection circuit. Further information can be found in the Advanced User
Guide.

The¢DC, +DC and BR connections are blanked off by plastic tabs when sent from the factory. The plastic tabs can be rereaved if/wh
required.

Size 1 Connections

Size 2 & 3 Connections

4.5.Motor Terminal Box Connections
Most general purpose motors are wound for operation on dual voltage supplies. This is indicated on the nameplate of the motor

This operational voltage is normally selected when installingribeor by selecting either STAR or DELTA connection. STAR always gives the
higher of the two voltage ratings.
Typical ratings are:

A A
400V 230V
690V 400V
STAR DELTA




5. Control Wiring

5.1.Control Terminal Connections

Default Connections Control Signal Description
Terminal
1 +24\V/ User Output, | +24V, 100mA.
2 Digital Input 1 Positive logic
G 23A0 mé AylLdzi @2fdal 3s
3 Digital Input 2 G 23A0 né¢ AylLdzi @2fdal 3s

Digital Input 3/
Analog Input 2

Digital: 8 to30V
Analog: 0 to 10V, 0 to 20mA or 4 to 20mA

+10V User Output

bvMntZ maY!zZ wml XK YAYAYdzY

==
=

Analog Input 1/
Digital Input 4

Analog: 0 to 10V, 0 to 20mA or 4 to 20mA
Digital: 8 to 30V

ov

User ground connected terminal 9

i

Analog Output /
DigitalOutput

Analog: 0 to 10/20mA maximum
Digital: 0 to 24V

ov

User ground connected terminal 7

10

Qe@EREEE®IEE

Relay Common

11

Relay NO Contact

Contact 25®%ac, 6A / 30Vdc, 5A

5.2.RJ45 Data Connection

For MODBUS RTU register map informatic 1 NoConnection
k 2 No Connection
please refer to youmvertek Drives Sales 3 0Volts
Partner. 4 -RS485 (PC)
5 +RS485 (PC)
6 +24 Volt
When using MODBUS control the Analog a 7o RSAES (Modbus RTU)
Digital Inputs | F 8 RS485 (Modbus RTU)
can be configured as shown in sect®3
6. Operation
6.1.Managing the Keypad
The drive is configured and its operation monitored via the keypad and display.
O NAVIGATE Used to dlsplgy redlme information, to access and exit
parameter edit mode and to store parameter changes
ii UP Used to increasepeed in reatime mode or to increase ] ) | |
parameter values in parameter edit mode ‘ ‘ ‘ l[
a N,
Used to decrease speed in reahe mode or to decrease L ,/
DOWN . . . -
parameter values in parameter edit mode —Jl
@ RESET / | Used to reset a tripped drive.
STOP When in Keypad mode is used to Stop a running drive.
1 RS
When in keypad mode, used to Start a stopped drive or t
<D START | reverse the direction of rotation if fdirectional keypad c
mode is enabled




Changing Parameters

To change a parameter value pressl hold the< > key for >1s whilst the drive displafs ®P. The display changes® - QirlHicating
parameter 01. Press and release K> key to display the value of this parameter. Change to the required value usir. el V/ keys.
Press and releas&i¢ <_> key once more to store the change. Press and hol_ekey for >1s to return to regime mode. The display

showsS ©Pif the drive is stopped or the rediime information (e.g. speed) if the drive is running.
Reset Factory Default Settings

To reset factory default parameters, pre/\; */ and ® for >2s. The display showsP - d Brdssthé® button to acknowledge and reset
the drive.

6.2. Terminal Control

When delivered, the Optidrive is in the factory default state, meaning that it is set tatgpm terminal control mode and all parameters (P
xx) have the default values as indicated in secti¢tarameters
1. Connect motor to drive, checking star/delta connection for the voltage rating

Enter motor data from motor nameplate;®7 = motor rated voltage,-B8 = motor rated current, 9 = motor rated frequency.
Connecta control switch between the control terminals 1 and 2 ensuring that the contact is open (drive disabled).

[ 2yySOG | LRGESYdA2YSGSNI 6mM1 K YAy (G2 wmn K YIEO 06S8G6SSy
With the potentiometer set to zero, switch dhe supply to the drive. The display will sh@wt 0 P

o g M wDd

potentiometer. The display shows zero speed inlHz ( .0)Qvith the potentiometerturned to minimum.
7. Turn the potentiometer to maximum. The motor will accelerate to 50Hz (the default valu®b¥ énder the control of the

accelerating renp time R03. The display shows 50H# ( .@& dd max speed.
8. To display motor current (A), brigfpress the > (Navigate) key.
9. Press{ > again to return to speed display.
10. To stop the motor, either turn the potentiometer back to zero or disable theedby opening the control switch (terminal2)L.

If the enable/disable switch is opened the drive will decelerate to stop at which time the display wilSHovoIffthe potentiometer is
turned to zero with the enable/disable closed the display will stdw .0 (0.0Hz), if left like this for 20 secontte drive will go into
standby mode, display shovid t N dwhaiting for a speed reference signal.
6.3.Keypad Control
To allow the Optidrive to be controlled from the keypad in a forward direction only,-4&t$1:

1. Connect Motor as for terminal control above.
Enable the drive by closing the switch between control terminals 1 & 2. The display wilSsiioww P

Press theX> key. The display showd .M
Press/\ to increase speed.
The drive will run forward, increasing speed ul\lis released.
The rate of acceleration is controlled by the setting €f3 check this before starting.

apr w DN

CAUTION

6. Press\/ to decrease speed. The drive willmlease speed unt'/ is released. The rate of deceleration is limited by the setting in P
04

7. Press the® key. The dwe will decelerate to rest at the rate set ir0R.
The display will finally sho® t @tkhich point the drive is disabled
Topreset a target speed prior to enable, press {¥zkey whilst the drive is stopped. The display will show the target speedhase

A & */ keysto adjust as required then press tH¥® key to return the displayt@ t 0 P
10. Pressing thel> 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;1£P:
11. Operation is the same as wherlR=1 for start, stop and changing speed.

12. Press thed> key. The display changeskb @

13. Press/\ to increase speed

14. Thedrive will run forward, increasing speed ur/\ is released. Acceleration is limited by the setting403>The maximum speed is
the speed set inB1.

15. To reverse the direction of rotation of the motor, press t&» key again.

Close the control switch, terminalssl® ¢ KS RNAGS Aa y2¢6 WSyl of SRaroledbRthel KS 2 dzil Lidz



/. Parameters

7.1.Standard Paameters

P-01 Maximum Frequency / Speed Limit
Minimum | P202 [ Maximum | 5000 | Units | Hz/Rpm | Default | 50.0 (60.0)
Maximum output frequency or motor speed lingitHz or rpmlIf P110 >0, the value entered / displayed is in Rpm

P-02 Minimum Frequency / Speedimit
Minimum [ 0.0 [ Maximum | P01 [ Units [ Hz/Rpm] Default | 0.0
Minimum speed limitg Hz or rpmIf PX10 >0, the value entered / displayed is in Rpm

P-03 Acceleration Ramp Time
Minimum | 0.00 | Maximum | 600.0 | Units | Seconds | Default | 5.0
Acceleration rampime from Q0to basefrequency(P-09) in seconds.

P-04 Deceleration Ramp Time
Minimum |  0.00 | Maximum | 600.0 | Units | Seconds | Default | 5.0
Deceleration ramp time from bageequency(P-09) to standstill in secondsVhen set to 0.00, the value of 2 isused.

P-05 Stopping Mode
Minimum | 0 | Maximum | 2 | Units | - | Default | 0
0 : Ramp To StapNVhen the enable signal is removed, the drive will ramp to stop, with the rate controlleeDByliRhe mains
supply is lost, the drive will try to continue running deglucing the speed of the load, and using the load as a generator.
1: Coast to StopwWhen the enable signal is removed, or if the mains supply is lost, the motor will coast (freewheel) to stop
2 : Ramp To StajwWhen the enable signal is removed, the dnivil ramp to stop, with the rate controlled by-@4. If the mains
supply is losThe drivewill ramp to stop using the-P4 decel rampwith dynamic brake contravhen mains supply lost

P-06 Energy @timiser
Minimum | 0 | Maximum | 1 | Units | - | Default | 0
0 :Disabled
1: EnabledWhen enabled, the Energy Optimiser attempts to reduce the overall energy consumed by the drive and motor wh
operating at constant speeds and light loads. The output voltage applied to the motor is reduced. The Energy Optiteisdeds in
for applications where the drive may operate for some periods of time with constant speed and light motor load, whethantcong
variable torque.

P-07 Motor Rated \bltage
Minimum_| 0 | Maximum |  250/500 [ Units | Volts | Default | 230 / 400 (460)
Thisparameter should be set to the rated (nameplate) voltage of the motor (Volts)

P-08 Motor Rated @rrent
Minimum | - | Maximum | - | Units | Amps | Default | -
This parameter should be set to the rated (nameplate) current of the motor

P-09 Motor Rated Fequency
Minimum [ 25 [ Maximum | 500 | Units | Hz | Default | 50 (60)
This parameter should be set to the rated (nameplate) frequency of the motor

P-10 Motor Rated Peed
Minimum | 0 | Maximum | 30000 | Units | Rpm | Default | 0
This parameter can optionally be set to the rai@ameplate) rpm of the motor. When set to the default value of zero, all speed
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 functiand the Optidrive display will now show motor speed in estimated rpm. All sp
related parameters, such as Minimum and Maximum Speed, Preset Speeds etc will also be displayed in Rpm.

P-11 Voltage Boost
Minimum | 0.0 | Maximum | 20.0 | units | % | Default | 3.0
Voltage boost is used to increase the applied motor voltage at low output frequencies, in order to improve low speedtizugd star
torque. Excessive voltage boost levels may result in increased motor current and temperature, and force ventilation oétheand
be required.

P-12 Primary Command Source
Minimum | 0 | Maximum | 6 | Units | - | Default | 0
0: Terminal Contral The drive responds directly to signals applied to the control terminals.
1: Unidirectional Keypad Control The drive can be controlled in the forward direction only using an external or remote Keypad
2: Bidirectional Keypad ControlThe drive can be controlled in the forward and reverse directions using an external or remote
Keypad. Pressing the keypad &TAutton toggles between forward and reverse.
3: Modbus Network ControlControl via Modbus RTU (RS485) using the internal accel / decel ramps
4 : Modbus Network ControlControl via Modbus RTU (RS485) interface with accel / decel ramps updated via Modbus
5 : PI ControlUser PI control with external feedback signal
6 : Pl Analog Summation Contrd?l control with external feedback signal and summation with analog input 1

P-13 Trip Log History
Previous 4 trips stored in order of occurrence, with thest recent firstPress UP or DOWN to step through all faure most recent
trip is always displayed firstlV trip is only stored onc&urther fault event logging functions are available through parameter gro
zero.

P-14 Extended Menu Access code

Minimum | 0 | Maximum | 9999 | Units | - | Default | 0
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7.2.Extended Parameters

P-15 Digital Input Function 8lect
Minimum | 0 | Maximum | 12 | Units | - | Default | 0
Defines the function of the digital inputs depending on the control mode settinglid. PSeesection16 Analog and Digital Input
Configurationgor more information.
P-16 Analog Input 1 $jnal Format
Minimum | - | Maximum | - [ Units | - | Default | Uuo-10
U 0 -=D 10 Volt Signal (Upblar). The drive will remain at 0.0Hz if the analog reference after scaling and offset are applie
<0.0%
b 1 0 -=D @ 10 Volt Signal (Bolar). The drive wilbperate the motor in the reverse direction of rotation if the analog reference
after scaling and offset are applied is <0.0%
A 0 -=2 @ 20mA Signal
t 4 -=2400 20mA Signal, the Optidrive will trip and show the fault ébde2 iDtRe signal level fés below 3mA
r 4 -=20® 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 BtRe signal level falls below 3mA
r 2 0=20o 4mA Signal, the Optidrive will ramp to stop if the signal level falls below 3mA
P-17 Maximum Effective Switching Frequency
Minimum | 4 | Maximum | 32 | Units |  kHz | Default | 8/16
{Sd&a YIEAYdZY STTFSO0GADBS &g Al Odisplaged, the blddhidgSrgglehcy Bab beéric&iucBiNG\tHS vl i F
14 due to excesgedrive heatsink temperature.
P-18 Output Relay Function Select
Minimum | 0 | Maximum | 7 | Units | - | Default | 1
Selects the function assignedttte relayoutput. The relay hatvo output terminals, Logic 1 indicates the relay is active, and
therefore terminalslOand 11 will be linked together.
0: Drive Enabled (Runningl.ogic 1 when the motor is enabled
1: Drive Healthy Logic 1 when power is applied toetdrive and no fault exists
2: At Target Frequency (Speed)ogic 1 when the output frequency matches the setpoint frequency
3: Drive Tripped Logic 1 when thdrive is in a fault condition
4 Output Frequency >= Limitogic 1 when theutput frequencyexceeds the adjustable linset in P19
5: Output Current >= LimitLogic 1 when the motor current exceeds the adjustable Betitn P19
6 : Output Frequency Limit. Logic 1 when theutput frequency is belowthe adjustable limiset in P19
7 : Output Current <Limit. Logic 1 when the motor curreig belowthe adjustable limiset in P19
P-19 Relay Threshold Level
Minimum | P02 | Maximum | 2000 | Unis | % | Default | 1000
Adjustablethreshold level used in conjunction with settings 4 to 7 €f8°?
P-20 Preset Frequency / Speed 1
Minimum | P02 | Maximum | PO11 | Units | Hz/Rpm | Default | 0.0
P-21 Preset Frequency / Speed 2
Minimum [ P02 [ Maximum | P011 | Units [ Hz/Rpm | Default | 0.0
p-22 Preset Frequency / Speed 3
Minimum | P02 | Maximum | P011 | Units | Hz/Rpm | Default | 0.0
P-23 Preset Frequency / Speed 4
Minimum | P02 | Maximum | P011 | Units | Hz/Rpm | Default | 0.0
Preset Speeds / Frequencies selected by digital inpyiem#ing on the setting of-B5
If 10 = 0, thevalues are entered as Hz. HIB > 0, the values are entered Rpm.
P-24 2nd decelRamp Tme (Fast Stop)
Minimum [ 000 [ Maximum | 25.0 | Units | s | Default | 0.00
This parameter allows an alternative deceleration ramp down time to be programmed into the Optidrive, which can be sglectg
digital inputs (dependent on theetting of P15) or selected Automatically in the case of a mains power los8%=P2.
When set to 0.0, the drivewill coast to stop
P-25 Analog Output Enction Select
Minimum 0 Maximum 9 Units - Default 8
0 : Drive Enabled (Runnind)ogic 1 when the Optidrive is enabled (Running)
1: Drive Healthy Logic 1 When no Fault condition exists on the drive
2 : At Target Frequency (Speedogic 1 when the output frequency matches the setpoint frequency
3: Drive Tipped. Logic 1 when thdrive is in a fault condition
4: Output Frequency >= Limitogic 1 when theutput frequencyexceeds the adjustable limset in P19
5: Output Current >= LimitLogic 1 when the motor current exceeds the adjustable ketitnP-19
6 : Output Frequency <{imit. Logic 1 when theutput frequency is belowthe adjustable limiset in P19
7 : Output Current <Limit. Logic 1 when the motor curreig belowthe adjustable limiset in P19
Analog Output Mode
8 : Output Frequency (Motor Speed) to RO1
9 : Output (Motor) Current 0 to 200% of 98
P-26 Skip frequency hysteresis band

Minimum [ 00 [ Maximum | P-01 | Units | Hz/Rpm | Default | 0.0




P-27 Skip Fequency
Minimum | P02 | Maximum | P01 | Units | Hz/Rpm ] Default | 0.0
The Skip Frequency function is used to avoid the Optidrive operating at a certain output frequency, for example at ayfretjiotng
causes mechanical resonance ipaaticular machine. Parameter® defines the centre point of the skip frequency band, and is u
conjunction with P26. The Optidrive output frequency will ramp through the defined band at the rates se0thdnd FO4
respectively, and will not hold any output frequency within theidefl band. If the frequency reference applied to the drive is with
the band, the Optidrive output frequency will remain at the upper or lower limit of the band.

P-28 V/F Characteristic Adjustment Voltage
Minimum | 0 | Maximum | 250/500 [ Units [ V| Default | 0

P-29 V/F aracteristicAdjustment Fequency
Minimum | 0.0 | Maximum | P-09 | Units | Hz | Default | 0.0
This parameter in conjunction with-P8 sets a frequency point at which the voltage set iB¥Hs applied to the motor. Care must be
taken to avoid overheating and damaging the motor when using this feaB@e sectiorr.3for further information.

P-30 TerminalMode Restart function
Minimum | - | Maximum | - | Units | - | Default | Auto-0
Defines the behaviour of the drive relating to the enable digital input and 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 after 3
on or reset to start the drive.
A ut a Fdllowing a Power On or Reset, the drive will automatically start if Digital Inputidsied.
Aut acAlut o Following 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 counteThe numbers of restart attempts are counted, and if the drive fails to start ofinakattempt,
the drive will fault with, and will require the user to manually reset the fault.

P-31 Keypad Mode Restart Function
Minimum | 0 | Maximum | 3 | Units | - | Default | 1
This parameter is active only when operating in Keypad Control Modig2 é°1 or2). When setting 0 or 1 is used, the Keypad Start
and Stop keys are active, and control terminals 1 and 2 must be linked together. Settings 2 and 3 allow the drive ®ddfecstart
the control terminals directly, and the keypad Start and Stop keys aozdd.
Settings 0 and 2 : The drive will always start at the Minimum Frequency / Spé&jl (P
Settings 1 and 3 : The drive will always start at the last operating Frequency / Speed
0 : Minimum Speed, Keypad Start
1: Previous Speed, Keypad Start
2 : Minimum Speed, Terminal Enable
3 : Previous Speed, Terminal Enable

P-32 DC Injection Time On Stop
Minimum [ 0.0 [ Maximum | 25.0 | Units | Seconds | Default | 0.0
Defines the time for which a DC current is injected into the motor once the output frequency reachesThéhaltage level is the
same as the boost level set iFlP.

P-33 Spin Start (S2 & S3 Only) / DC Injection Time On Start (S1 Only)
Minimum - Maximum - Units - Default 0
Frame Size 2 and 3 Drives oml\5pin Start
0 : Disabled
1: EnabledWhenenabled, on start up the drive will attempt to determine if the motor is already rotating, and will begin to cont
the motor from its current speed. A short delay may be observed when starting motors which are not turning.
Frame Size 1 Drives OrfyDC hjection Time On Starting
Sets a time for which DC current is injected into the motor to ensure it is stopped when the drive is enabled.

P-34 Brake Chopper Enable
Minimum | 0 | Maximum | 2 | Units | - | Default | 0
0 : Disabled
1: Enabled With Software ProtectioEnables the internal brake chopper with software protection for a 200W continuous rated
resistor
2 : Enabled Without Software ProtectiorEnables the internal brake chopper without software protection. An external thermal
protection device should be fitte

P-35 Analog Input 1 Scaling
Minimum | 00 | Maximum | 5000 | Unis | % | Default | 100.0
Scales the analog input by this factor, e.g-1i6R#s set fora 0 ¢ 10Vsignal, and the scaling factor is set to 200.0%, a 5 volt input wi
result in the dive runningat maximum frequency / speed{R)

P-36 Serial Communications Configuration
This parameter has three sub settings used to configure the Modbus RTU Serial Communications. The Sub Parameters are
Drive Address Adr 0 to Adr 63
Baud Rate 9.6kbps to 115.2kbps
Watchdog Timeout O (Disbaled, 300, 3000 milliseconds

P-37 Access Code Definition
Minimum | 0 | Maximum | 9999 | Units | - | Default | 101
Defines the access code which must be entered1d o access parameteaboveP-14

P-38 ParameterAccess Lock

Minimum | 0 | Maximum | 1 | Units | - | Default | 0

0 : Unlocked All parameters can be accessed and changed
1: LockedParameter values can be displayed, but cannot be changed





































