
STANDARDS CONFORMITY 
The Optidrive E conforms with the following standards 
1) CE  marked for low voltage directive  
2) UL 508C Power conversion equipment 
3) EN 61800-5-1  Adjustable Speed electrical power drive systems 
4) EN 61800-3 Adjustable Speed electrical power drive systems – Part 3 (EMC) 
5) EN 61000-6 / -2, -3, -4  Generic Immunity / Emissions standards (EMC)  
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All rights reserved. No part of this User Guide may be reproduced or 
transmitted in any form or by any means, electrical or mechanical 
including photocopying, recording or by any information storage or 
retrieval system without permission in writing from the publisher. 

 

Copyright Invertek Drives Ltd © 2003 
 

The manufacturer accepts no liability for any consequences resulting 
from inappropriate, negligent or incorrect installation, or adjustment of 
the optional operating parameters of the drive or from mismatching of 
the drive to the motor. 
The contents of this User Guide are believed to be correct at the time 
of printing. In the interests 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 contents of the 
User Guide without notice. 
SAFETY 
This variable speed drive product (Optidrive) is intended for 
professional incorporation into complete equipment or systems. If 
installed incorrectly it may present a safety hazard. The Optidrive uses 
high voltages and currents, carries a high level of stored electrical 
energy, and is used to control mechanical plant that may cause injury. 
Close attention is required to system design and electrical installation 
to avoid hazards in either normal operation or in the event of 
equipment malfunction.  
System design, installation, commissioning and maintenance must be 
carried out only by personnel who have the necessary training and 
experience. They must read carefully this safety information and the 
instructions in this Guide and follow all information regarding 
transport, storage, installation and use of the Optidrive, including the 
specified environmental limitations. Please read the IMPORTANT 
SAFETY INFORMATION below, and all Warning and Caution boxes 
elsewhere. 
SAFETY NOTICES 
WARNING is given where there is a hazard that could lead to injury or 
death of personnel 
CAUTION is given where there is a hazard that could lead to damage to 
equipment 
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WARNING 
 The STOP function does not remove potentially lethal high voltages. ISOLATE the drive 
and wait 10 minutes before starting any work on it 

 Parameter P-01 can be set to operate the motor at up to 60,000 rpm, hence use this 
parameter with care 

 If it is desired to operate the drive at any frequency/speed above the rated speed (P-09/ P-
10) of the motor, consult the manufacturers of the motor and the driven machine about 
suitability for over-speed operation 

 The fan (if fitted) to the heatsink of the Optidrive starts automatically when the heatsink 
temperature reaches approximately 40ºC. When the heatsink is at room temperature the fan 
will be stopped. 

CAUTION 
 Carefully inspect the Optidrive before 
installation to ensure it is undamaged 

 Store the Optidrive in its box until 
required. Storage should be clean and 
dry Temp. Range –40oC to +60oC 

 Install the Optidrive on a flat, vertical, 
flame-resistant vibration-free mounting 
within a suitable enclosure, according 
to EN60529 if specific Ingress 
Protection ratings are required. 
Installation required in a pollution 
degree 2 environment. 

 Flammable material should not be 
placed close to the drive 

 The entry of conductive or flammable 
foreign bodies should be prevented 

 Max. ambient temperature 50oC, min. –
5oC. Refer to table on reverse side. 

 Relative humidity must be less than 
95% (non-condensing). 

 The Optidrive is suitable for use on a 
circuit capable of delivering not more 
than 5KA (50Hp) / 10KA (51-200HP) 
symmetrical amperes, 480V maximum. 

 

WARNING 
 Optidrives should be installed only by qualified electrical persons and in accordance with 
local and national regulations and codes of practice. The Optidrive has an Ingress 
Protection rating of IP20. For higher IP ratings, use a suitable enclosure. 

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

 Where supply to the drive is through a plug and socket connector, do not disconnect until 
10 minutes have elapsed after turning off the supply 

 Ensure correct earthing connections 
 The earth cable must be sufficient to carry the maximum supply fault current which 
normally will be limited by the fuses or MCB 

SAFETY NOTICES
It is the responsibility of the installer to 
ensure that the equipment or system into 
which the product is incorporated complies 
with the EMC legislation of the country of 
use. Within the European Union, equipment 
into which this product is incorporated must 
comply with 89/336/EEC,Electromagnetic 
Compatibility. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

WARRANTY 
All Invertek Drives Ltd (IDL) products carry a 
2-year warranty, valid from the date of 
manufacture. 
Complete Warranty Terms and Conditions 
are available upon request from your IDL 
Authorised Distributor. 

WARNING The level of integrity offered by 
the Optidrive control functions – for 
example stop/start, forward/reverse and 
maximum speed, is not sufficient for use 
in safety-critical applications without 
independent channels of protection. All 
applications where malfunction could 
cause injury or loss of life must be subject 
to a risk assessment and further 
protection provided where needed. Within 
the European Union, all machinery in 
which this product is used must comply 
with Directive 89/392/EEC, Safety of 
Machinery. In particular, the electrical 
equipment should comply with EN60204-1. 

 

CAUTION
 Ensure that the supply voltage, frequency and no. of phases (1 or 3 phase) correspond to 
the rating of the Optidrive as delivered. 

 An isolator should be installed between the power supply and the drive. 
 Never connect the mains power supply to the Output terminals U,V,W. 
 Protect the drive by using slow-blowing HRC fuses or MCB located in the mains supply of 
the drive 

 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 
mm and arrange crossings at 90o 

 Ensure that screening or armouring of power cables is effected in accordance with the 
connections diagram below 

 Ensure that all terminals are tightened to the appropriate torque (see table) 

IMPORTANT SAFETY INFORMATION
Safety of machinery, and safety-critical applications 

Optidrive hardware and software are designed and tested to a high standard and failures 
are unlikely.  

Electromagnetic Compatibility (EMC) 
Optidrive is designed to high standards of EMC. EMC data is provided in a separate EMC 
Data Sheet, available on request. Under extreme conditions, the product might cause or 
suffer disturbance due to electromagnetic interaction with other equipment. It is the 
responsibility of the installer to ensure that the equipment or system into which the 
product is incorporated complies with the EMC legislation of the country of use. Within the 
European Union, equipment into which this product is incorporated must comply with 
89/336/EEC, Electromagnetic Compatibility. 
When installed as recommended in this User Guide, the radiated emissions levels of all 
Optidrive E models are less than those defined in the Generic radiated emissions standard 
EN61000-6-3 (class B).  When fitted with an optional internal filter, the conducted 
emissions levels are less than those defined in the Generic emissions standard EN61000-
6-4 (class A) for 230V Optidrive E models to 5m and all 400V models to 1m motor cable 
length. Additionally, all 230V 1-phase Optidrive E models comply with EN61000-6-3 (class 
B) to 1m motor cable length. If compliance with longer motor cable lengths in needed, 
external filters should be used.



 

ENCODER MODULE DIP SWITCH SETTINGS  
 
The DIP Switch sets the Modbus Slave Address and must correspond to 
the setting in P2-27. 
In the table below, ( 0 = Switch position “Down”,  1 = Position “Up”) 
 
-----------------------------SWITCH--------------------------- 
1  2 3 4 5  Address 
0 0 0 0 0         0 
0 0 0 0 1         1 
0 0 0 1 0         2 
0 0 0 1 1         3 
0 0 1 0 0         4 
0 0 1 0 1         5 
0 0 1 1 0         6 
0 0 1 1 1         7 
0 1 0 0 0         8 
0 1 0 0 1         9 
0 1 0 1 0        10 
0 1 0 1 1        11 
0 1 1 0 0        12 
0 1 1 0 1        13 
0 1 1 1 0        14 
0 1 1 1 1        15 
1 0 0 0 0        16 
1 0 0 0 1        17 
1 0 0 1 0        18 
1 0 0 1 1        19 
1 0 1 0 0        20 
1 0 1 0 1        21 
1 0 1 1 0        22 
1 0 1 1 1        23 
1 1 0 0 0        24 
1 1 0 0 1        25 
1 1 0 1 0        26 
1 1 0 1 1        27 
1 1 1 0 0        28 
1 1 1 0 1        29 
1 1 1 1 0        30 
1 1 1 1 1        31 

 
DIP Switch Block 
The 5 micro-switches on the encoder module are 
located behind the front plastic cover.  Switch 1 is 
located on the left, furthest away from the LEDs.  
The switch settings in this picture show address 1 

 
ELECTRICAL INSTALLATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The encoder module is supplied with a RJ11 data cable which connects the 
drive to the encoder module.  The encoder module is supplied with 24V via 
the RJ11 cable, so no additional external supply is needed. 
 
The encoder cable must be screened – ideally in twisted pairs.  The screen 
should be connected to 0V on the encoder module 6-way terminal strip.  
 
The inputs on the encoder module are suitable for both 5V and 24V 
encoders. 

Screened Motor 
cable 

RJ11 data cable 

Encoder Module 

Optidrive 3GV with 
encoder firmware 
upgrade 

When using the Optidrive 3GV  with the encoder module, the drive must be 
upgraded with the 3GV-E (3GV-Encoder) firmware.  This firmware is 
available from Invertek on request. 
 
For guidelines on carrying out a firmware upgrade to the drive, refer to 
Application Note AN-ODP-28 

PARAMETER SETTINGS 
After upgrading the drive firmware, the following parameters must be setup: 

1. P1-09: Motor rated frequency. This information can be found on the 
motor nameplate. 

2. P1-10: Motor rated speed. This parameter must be setup before 
using the encoder module in order to get best performance. This 
information can also be found on the motor nameplate.  

3. P2-27: Drive communication address.  By default this parameter is 
set to 1 and must correspond to the address setting in the encoder 
module.  The address in the encoder module is set using the DIP 
switch settings, which is set also by default to address 1.  The 5 
micro-switches on the encoder module are located behind the front 
plastic cover and are binary coded to represent addresses 1 to 31 (ie 
00001 = 1, 00010 = 2, 00011 = 3 etc). See adjacent table for  

4. P3-08: Encoder feedback control enable. This parameter determines 
whether the encoder feedback speed should be used for close loop 
motor speed control or not.  If this parameter is not enabled, the drive 
operates in Open Loop control with the encoder speed information 
still being available for monitoring purposes. 

5. P3-09: Encoder PPR value. This parameter determines the number 
of pulses per revolution of the encoder and must be set for encoder 
module to work correctly. This value varies between encoder types 
and can usually be found on the label of the encoder. 

6. P3-10: Speed error limit. This parameter sets up a limit for the speed 
error between drive reference speed and encoder feedback speed. 
Once the error exceeds this limit, the drive will trip immediately 
displaying “Enc-01”. A value of 100% represents a limit band of P1-
09. Setting P3-10 = 0 disables the protection function. 

 
ERROR CODES 
The following error codes are related to the encoder operation : 
Enc-01:  Speed error between reference and feedback over limit 
Enc-02: Reserved 
Enc-03:  PPR parameter (P3-09) range error (less than 60) 

Enc-04:  Rated speed information (P1-10) range error (less than 1) 

Enc-05:  Internal calculation overflow 

Enc-06:  Encoder channel A fault 

Enc-07:  Encoder channel B fault 

Enc-08:  Encoder channels A & B fault 
Enc-09:  Base frequency (P1-09) range error (less than 25) 

 
COMMISSIONING GUIDELINES 
The drive, encoder module and encoder should be connected as shown in the 
wiring diagram.  The drive is connected to the encoder module using an RJ11 
cable (6-way). 
The encoder cable should be screened, ideally with each signal pair individually 
screened. The screen should be connected to the 0V of the encoder module. 
 
After setting the corresponding parameters for operation with the encoder module, 
a speed polarity check should be made to ensure that the sign of the feedback 
signal matches that of the speed reference in the drive. 
 
To carry out this check, refer to the following steps : 
 

Disable the Encoder feedback control by setting P3-08 to zero.  Run the 
drive with a low positive speed, say 10Hz. Monitor the encoder feedback 
speed in parameter P0-06. If the value in this parameter is positive, the 
encoder wiring is correct. If the value is negative, the speed feedback is 
inverted.  To correct this, reverse the A and A signals from the encoder.  
 
Varying the drive output speed should then result in the value of P0-06 
changing to reflect the change of the actual motor speed.  If this is not the 
case, check the wiring of the whole system. 

 
If the above check is passed, the feedback control function can be enabled by 
setting P3-08 to 1.  
 
To get the best speed control performance, especially in vector speed control 
mode (P4-01 =0), the speed control loop parameters (P4-03, P4-04) will need to 
be adjusted. Reduce the value of P4-03 (e.g. P4-03 = 300) and increase the value 
of P4-04 (e.g. P4-04 = 0.100) will in general give an improved low speed control 
performance. 
 
 
 
LED STATUS INDICATION 
The encoder module has 2 LEDs – Green and Yellow. 
- The Green LED indicates power 
- The Yellow LED indicates a fault condition.  This may be a communication fault 
or encoder wiring fault.  The fault code is indicated on the drive display as noted 
above.  For transient faults, the LED will remain illuminated for 50ms to ensure that 
fast transient faults can be observed. 
 
 


