DRIVES

(i) INVERTEK Advanced
www.invertek.co.uk USer GU|de

Optidrive Plus 3"

IP20 & Enclosed IP55/ Nema 12

AC Variable Speedrive
0.37¢ 160kW (0.5¢ 250HP)

Installation and operating instructions



RevisiorHistory:

Optidrive Plus ' Advanced User Guide

Revision | Date | Description

3.00 1/10/08 First draft release

3.01 30/10/08 PDF Conversion errors resolved

3.02 3/12/08 Revised output current vs switching frequency for FS5 & FS6

3.03 4/2/09 Revised EMC statement in line with new EU Directive
Revised Safety Information Page

3.04 1/5/09 Revised Size 5 Dimensions
Corrected Firmware Update parameter settings

3.05 1/10/09 Revised in line with Firmware Version 3.10 release

3.06 1/1/10 Expanded Modbus RTU Information

www.invertek.co.uk




Optidrive Plus ' Advanced User Guide
Declaration of Conformity:

Invertek Drives Ltd hereby states that toptidrive Plus %Vproduct rangeconforms to the relevant safety provisions of the Low Voltage
Directive 2006/95/EC and the EMC Directive 2004/108/EC and has been designed and manufactured in accordance with te followin
harmonised European standards:

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

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

EN 55011: 2007 Limits and Methods of measurement of radio disturbance characteristicgloétrial, 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 compliance in mind. All versions suitable for operation on Single Phase 230 volt and

Three Phase 400 volt supplies and intended for use within the European &heifitted with an internal EMC filter. ThREMC 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 responsibility of the installer to ensure that the equipment or system into which the priglincorporated complies with the EMC
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 ergrfilter, 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 No additional filtering required
Input Use shielded motor cable
ODPRX2xxx
3 Phase, 400 Volt Use External Filter OBx34x | No additional filtering required
Input Use screened motor cable
ODRXx4xxx
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)
Vector Speed and Tgue control modes may not operate correctly with long motor cables and output filters. It is recommend
operate in V/F mode only for cable lengths exceeding 50m

Copyrightinvertek Drives Ltd © 2007

All Invertek Optidrive Plus®$units carry a 2 year warranty against manufacturing defects from the date of manufacture. The manufacturer
accepts no liability for any damage caused during or resulting from transport, recelpliedry, installation or commissioning. The
manufacturer also accepts no liability for damage or consequences resulting from inappropriate, negligent or incorriatianstatorrect
adjustment of the operating parameters of the drive, incorrect matghof the drive to the 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 aitldiscretion, and in all cases concerning 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
improvemer, the manufacturer reserves the right to change the specification of the product or its performance or the contents séthe U
Guide without notice.

This User Guide is for use with VI3 Optidrive Plus 8" Firmware. The firmware version can be displayed in ParameterZ4)

Advanced User Guide Issue 8.0

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

1.1.Important safety information
Please read the IMPORTANT SAREF®RMATION below, and all Warning and Caution information elsewhere.

WARNING

Indicates a potentially hazardous situation which, if not Indicates a potentially hazardous situation which, if

avoided, could result in injury or death. not avoided, could result irdamage to property.
CAUTION

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. The Optidrivehighs/oltages and currents, carries
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 either normal opetin the event of equipment malfunction.

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

The level of integrity offered by the Optidrive control functianf®r example stop/start, forward/reverse and maximum speed, i
not sufficient for use in safetgritical applications without independent channels of protection. All applications where malfunc
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 Di@&BEC Safety of Machinery.
In particularthe machine manufacturer is responsible for providing a main switch and enshéaredectrical equipmentomplies
with EN602041.

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

WARNING | The STOP function does not remove potentially lethal high voltages. ISOLATE the drive and wait 10 minutes before startin
work on it
Electric shockazard! Disconnect and ISOLATE the Optidrive before attempting any work on it. High voltages are present a
terminals and within the drive for up to 10 minutes after disconnection of the electrical supply.
Where supply to the drive is through a plagd socket connector, do not disconnect until 10 minutes have elapsed after turnin
the supply
Ensure correct earthing connections. The earth cable must be sufficient to carry the maximum supply fault current whadi n
will be limited by the dises or MCBSuitably rated fuses or MCB should be fitted in the mains supply to the drive.
Flammable material should not be placed close to the drive
Parameter PD1 can be set to operate the motor at up to 120,000 rpm, hence use this parametecavith
If it is desired to operate the drive at any frequency/speed above the rated speddd(FP1-10) of the motor, consult the
manufacturers of the motor and the driven machine about suitability for esgeved operation.
Carefully inspect th®ptidrive before installation to ensure it is undamaged
The OptidrivePlus %Vhas an Ingress Protection rating o20Rr IP55 depending on the model. IP20 units must be installed in g
suitable enclosure.
Optidrives are intended fondoor useonly.
Do not perform aw flash test or voltage withstand test on the Optidrive. Any electrical measurements required should be car
out with the Optidrive disconnected.
The entry of conductive or flammable foreign bodies should be prevented

cauTion. |_Relativehumidity must be less than 95% (neondensing).

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 mm and arrange crossings a¢$(
Ensure that all terminals are tightened to thppropriate torque setting

www.invertek.co.uk 7



2. Specifications

Optidrive Plus ' Advanced User Guide

2.1.Input voltage ranges

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

Model Number | Supply Voltage Phases
ODR12xxx 1
ODPR22xxx 1
ODP322xxx 3
ODPR32xxx 200¢ 240 Volts + £ 10% 3*
ODP42xxx 3*
ODPR52xxx 3*
ODR62xxx 3*
ODPR24xxx 3*
ODR34xxx 3*
ODP44xxx 380¢ 480 Volts + £ 10% 3*
ODPR54xxx 3*
ODPR64xxx 3*
ODPR25xxx 3*
ODR35xxx 500¢ 600 Volts + £ 10% 3*
ODPA45xxx 3*
*
gggggix 480¢ 525 Volts + £ 10% 2*

Frequency

50¢ 60Hz + £ 5%

* For all power ratings above 2.2kW in 230V and all power ratings in 400V, operation on a single phasis pagplple wita 50% derating

of the output current capacitySee sectioi®.10for details.

All Optidrive Plus units have phase imbalance monitoring. A phase imbalance of > 3% will result in the drive trippipgt $tqplies which
have supply imbalance egiter than 3% tiypically the Indian sutcontinent & parts of Asia Pacific including Chimagrtek Drivesecommends

the installation ofinput line reactors. Alternatively, the drives can be operated as a single phase supply drive with 50% derating.

2.2.Output Power and Current ratings

The following tables provide the output current rating infation for the various Optiive Plus modeldnvertek Driveslwaysrecommend
that selection of the corredDptidrive is based upon the motor full loadirrentat the incoming supply voltage.

200240V +10% 1 Phase Input, 3 Phase Output

Model

NOTE

kw Model HP Frame | Nominal Fuse Supply | Nominal 150% Motor Max Min
(kW) (HP) Size Input Or Cable Output Output Cable Motor Brake
Current MCB Size Current Current Size Cable Res
(type B) 60 secs Length | Value
Amps Amps mm’ Amps Amps mm m K
ODR12037 | 0.37 | ODP12005USA | 0.5 1 6.7 10 1 2.3 3.45 1 25 -
ODR12075 | 0.75 | ODR12010USA 1 1 12.5 16 1.5 4.3 6.45 1 25 -
ODR12150 1.5 ODPR1202GUSA 2 1 19.3 20 4 7 10.5 1.5 25 -
ODR22150 1.5 ODR22020USA 2 2 19.3 20 4 7 10.5 1.5 100 33
ODP-22220 2.2 ODPR2203CUSA 3 2 28.8 32 6 10.5 15.75 1.5 100 22

For cUL compliance, fuse type Bussmann-RTNKTSR or equivalent must be used
kW values stated are typical values for a 230 Volt Supply
HP Values stated are typical values for a 230 volt supply
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200-240V +10% 3 Phase Input drive set fat Phase Operation 3 Phase Output

Model kw Model HP | Frame | Nominal | Fuse | Supply | Nominal 150% Motor | Max Min
(kW) (HP) Size Input Or Cable Output Output Cable | Motor | Brake
Current MCB Size Current Current Size | Cable | Res
(type B) 60 secs Length | Value
Amps | Amps | mm’ Amps Amps mm’ m K
ODP-32030 | 1.5 | ODR3204GUSA | 2 3 19.3 20 4 7 115 1.5 100 15
ODPR32040 | 2.2 | ODR32050USA | 3 3 28.8 32 6 9 13.5 1.5 100 15
ODR32055 3 ODR32075USA | 4 3 37.5 40 6 12.5(12)| 18.75(18) | 2.5 100 15
ODR42075 4 ODP4210GUSA | 5 4 46.6 50 10 19.5 29.25 2.5 100 6
ODPR42110 | 5.5 | ODP42156USA | 7.5 4 54.1 63 16 23 34.5 4 100 6
ODPR42150 | 7.5 | ODP4220GUSA | 10 4 69.6 80 25 30.5 45.25 10 100 6
ODR42185 9 ODPR422506USA | 12 4 76.9 80 25 36 54 10 100 6
ODR52220 | 11 | ODR52300USA | 15 5 92.3 100 35 45 67.5 16 100 3
ODR52300 | 15 | ODPR52406USA | 20 5 116.9 125 50 55 82.5 16 100 3
ODR52370 | 18.5| ODR52500USA | 25 5 150.2 160 70 75 112.5 25 100 3
ODR52450 | 22 | ODR5260GUSA | 30 5 176.5 200 90 90 135 25 100 3
ODR62055 | 30 | ODR62075USA | 40 6 217.2 250 120 101 151.5 35 100 3
ODR62075 | 37 | ODR6210GUSA | 50 6 255.7 315 120 120 180 55 100 3
ODR62090 | 45 | ODR6212GUSA | 60 6 302.4 315 170 150 225 70 100 3
Values shown in brackets are the maximum for UL applications
For cUL compliancéyse type Bussmann KIR// KTSR or equivalent must be used
kW values stated are typical values for a 230 Volt Supply
HP Values stated are typical values for a 230 volt supply
200240V +D%- 3 Phase Input; 3 Phase Output
Model kw Model HP | Frame | Nominal | Fuse | Supply | Nominal 150% Motor | Max Min
(kW) (HP) Size Input Or Cable | Output Output Cable | Motor | Brake
Current MCB Size Current Current Size | Cable | Res
(type B) 60 secs Length | Value
Amps Amps mm Amps Amps mm? m K
ODP322150| 1.5 | ODP322026USA| 2 2 9.2 16 2.5 7 10.5 1.5 100 33
ODP322220| 2.2 | ODR22030USA | 3 2 13.7 20 4 10.5(9) | 15.75(13.5)) 15 100 22
ODR32030 3 ODR32046USA | 4 3 16.1 20 4 14 21 2.5 100 15
ODR32040 4 ODR320506USA | 5 3 17.3 32 6 18 27 2.5 100 15
ODR32055 | 5.5 | ODR32075USA | 7.5 3 25 40 6 25 (24) 37.5 (36) 4 100 15
ODP42075 | 7.5 | ODP42100USA | 10 4 46.6 50 10 39 57 10 100 6
ODP42110 | 11 | ODP42150USA | 15 4 54.1 63 16 46 69 10 100 6
ODP42150 | 15 | ODP42200USA | 20 4 69.6 80 25 61 90.5 16 100 6
ODP42185 | 18.5 | ODP42250USA | 25 4 76.9 80 25 72 54 16 100 6
ODR52220 | 22 | ODR52306USA | 30 5 92.3 100 35 90 67.5 25 100 3
ODR52300 | 30 | ODPR52400USA | 40 5 116.9 125 50 110 82.5 35 100 3
ODR52370 | 37 | ODPR52500USA | 50 5 150.2 160 70 150 112.5 55 100 3
ODR52450 | 45 | ODR52600USA | 60 5 176.5 200 90 180 135 70 100 3
ODPR62055 | 55 | ODR62075USA | 75 6 217.2 250 120 202 151.5 90 100 3
ODPR62075 | 75 | ODPR62100USA | 100 6 255.7 315 120 240 180 120 100 3
ODR62090 | 90 | ODR6212GUSA | 120 6 302.4 315 170 300 225 170 100 3

NOTE

Values shown in brackets are the maximum for UL applications
For cUL compliance, fuse type Bussmann-RTNKTSR or equivalent must be used
kW values stated are typical values a 230 Volt Supply

HP Values stated are typical values for a 230 volt supply
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380480V +10% 3 Phase Input drive set fat Phase Operation 3 Phase Output

Model kW Model HP Frame | Nominal Fuse Supply Nominal 150% Motor Max Min
(kW) (HP) Size Input Or Cable Output Output Cable Motor Brake
Current MCB Size Current Current Size Cable Res
(type B) 60 secs Length | Value
Amps Amps mm?’ Amps Amps mm’ m K
ODPR24075 | 0.37 ODPR24010USA | 0.5 2 2.9 6 1 1.1 1.6 1 50 47
ODPR24150 | 0.75 ODP2402aJSA 1 2 5.4 6 1 2 3 1 100 47
ODR24220 1.1 ODR24030USA 2 2 7.6 10 1.5 2.9 4.4 1 100 47
ODPR24400 2.2 ODPR24050USA 3 2 12.4 16 25 4.7 7.1 1.5 100 33
ODPR34055 3 ODP34078JSA 4 3 16.1 20 2.5 7 10.5 1.5 100 22
ODR34075 4 ODPR34100USA 5 3 17.3 20 4 9 13.5 1.5 100 22
ODPR34110 5.5 ODPR34150USA | 7.5 3 25 25 4 12.5(12) | 18.8 (18) 2.5 100 22
ODPR34150¢ 7.5 ODP3420GUSA 10 3 32.9 32 6 15 225 2.5 100 22
ODP44185 9 ODP4425aJSA 12 4 46.6 50 10 19.5 29.2 4 100 12
ODPR44220 11 ODP4430aJSA 15 4 54.1 63 16 23 34.5 4 100 12
ODPR44300 15 ODP44400USA 20 4 69.6 80 25 30.5 45.8 6 100 12
ODP44370 | 18.5 ODP44500USA 25 4 76.9 80 25 36 54 10 100 12
ODPR44450 | 22 | ODP4460CGUSA | 30 4 92.3 100 35 45 495 10 100 12
ODPR54450 22 ODP54600USA 30 5 92.3 100 35 45 67.5 10 100 6
ODPR54550 30 ODP54750USA 40 5 116.9 125 50 55 82.5 16 100 6
ODPR54750 37 ODPR54100USA 50 5 150.2 160 70 75 112.5 16 100 6
ODPR54900 45 ODP54120USA 60 5 176.5 200 90 90 135 25 100 6
ODPR64110 55 ODPR64150USA 75 6 217.2 250 120 101 151.5 35 100 6
ODPR64132 75 ODPR64175USA | 100 6 255.7 315 120 120 180 55 100 6
ODPR64160 90 ODPR6421GUSA | 120 6 302.4 315 170 150 225 70 100 6
Values shown in brackets are the maximum for UL applications
kW values stated are typical values for a 400 Volt Supply
HP Values stated are typical values for a 460 volt supply
For cUL compliance, fuse type Bussmann-RTNTSRor equivalent must be used
1) ODP44450 & ODR4600USA have 110% overload capacity only
2) 15kW / 20HP rated units not UL listed
380480V +10% 3 Phase Input; 3 Phase Output
Model kW Model HP Frame | Nominal Fuse Supply Nominal 150% Motor Max Min
(kW) (HP) Size Input Or Cable Output Output Cable Motor Brake
Current MCB Size Current Current Size Cable Res
(type B) 60 secs Length | Value
Amps Amps mm? Amps Amps mm? m K
ODPR24075 | 0.75 ODPR24010USA 1 2 2.9 6 1 2.2 3.3 1 50 47
ODPR24150 1.5 ODP2402aJSA 2 2 54 6 1 4.1 6.2 1 100 47
ODPR24220 2.2 ODPR24030USA 3 2 7.6 10 1.5 5.8 8.5 1.5 100 47
ODPR24400 4 ODR24050USA 5 2 12.4 16 2.5 9.5 14.3 1.5 100 33
ODPR34055 55 ODP34078JSA 7.5 3 16.1 20 2.5 14 21 2.5 100 22
ODPR34075 7.5 ODPR34100USA 10 3 17.3 20 4 18 27 2.5 100 22
ODPR34110 11 ODPR34150USA 15 3 25 25 4 25 (24) 37.5 (36) 4 100 22
ODR34150 15 ODR3420GUSA 20 3 32.9 50 6 30 45 6 100 22
ODP44185 | 18.5 ODP4425aJSA 25 4 46.6 50 10 39 58.5 10 100 12
ODPR44220 22 ODP4430aJSA 30 4 54.1 63 16 46 69 10 100 12
ODPR44300 30 ODP44400USA 40 4 69.6 80 25 61 91.5 16 100 12
ODP44370 37 ODP44500USA 50 4 76.9 80 25 72 108 16 100 12
ODPR44450 45 ODP4460GUSA 60 4 92.3 100 35 90 99" 25 100 12
ODPR54450 45 ODP54600USA 60 5 92.3 100 35 90 135 25 100 6
ODP54550 55 ODP54750USA 75 5 116.9 125 50 110 165 35 100 6
ODPR54750 75 ODP5410GUSA | 100 5 150.2 160 70 150 225 55 100 6
ODP54900 90 ODP54120USA | 150 5 176.5 200 90 180 270 70 100 6
ODPR64110 110 ODPR64150USA | 160 6 217.2 250 120 202 303 90 100 6
ODPR64132 132 ODPR64175USA | 200 6 255.7 315 120 240 360 120 100 6
ODPR64160 160 ODPR64210USA | 250 6 302.4 315 170 300 450 170 100 6

Values shown in brackets are the maximum for UL applications

kW values stated are typical values for a 400 Volt Supply

HP Values stated are typical valdesa 460 volt supply

For cUL compliance, fuse type Bussmann-RTNTSR or equivalent must be used
1) ODP44450 & ODR5600 have reduced 110% overload capacity
2) 15kW / 20HP rated units not UL listed
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480525V +10% 3 Phase Input 3 Phase Output
Model kW Model HP | Frame | Nominal | Fuse | Supply | Nominal | 150% | Motor Max Min
(kw) (HP) Size Input Or Cable | Output | Output | Cable | Motor | Brake
Current MCB Size | Current | Current| Size | Cable | Res
(type B) 60 secs Length | Value
Amps | Amps | mm? Amps | Amps | mm? m K
ODR55550| 55 75 5 92.3 100 35 90 135 25 100 6
ODR55750| 75 100 5 116.9 125 50 110 165 35 100 6
ODR55900| 90 N/A 120 5 150.2 160 70 150 225 55 100 6
ODR65132 | 132 175 6 217.2 250 120 202 303 90 100 6
ODR65160 | 160 210 6 255.7 315 120 240 360 120 100 6
ODR65200 | 200 250 6 290 315 170 270 405 170 100 6
NOTE 480¢ 525 volt rated units are NOT UL listed
kW values stated are typical values for a 525 Balbply
HP Values stated are typical values for a 525 volt supply

500600V +10% 3 Phase Input, 3 Phase Output
Model kW Model HP | Frame | Nominal | Fuse | Supply | Nominal | 150% | Motor Max Min
(kW) (HP) Size Input Or Cable | Output | Output | Cable | Motor | Brake
Current MCB Size | Current | Current | Size | Cable | Res
(type B) 60 secs Length | Value
Amps | Amps | mm> | Amps | Amps | mm’ m K
ODR25075| 0.75 | ODR25010USA| 1 2 2.2 3 1 1.7 2.6 1 50 47
ODR25150| 1.5 | ODR25020USA| 2 2 4.1 6 1 3.1 4.7 1 100 47
ODR25220| 2.2 | ODR25030USA| 3 2 6.1 6 1 4.1 6.2 1 100 47
ODR25370| 3.7 | ODR25050USA| 5 2 7.6 10 15 6.1 9.2 15 100 47
ODP25550| 5.5 | ODR25075USA| 7.5 2 11.7 16 2.5 9 13.5 2.5 100 47
ODPR35075| 7.5 | ODR35100USA| 10 3 16.1 20 2.5 14 21 2.5 100 22
ODPR35110| 11 | ODR35150USA| 15 3 17.3 20 4 18 27 2.5 100 22
ODR35150| 15 | ODR35200USA| 20 3 24.1 25 4 24 36 4 100 22
ODP45220| 22 | ODP45300USA| 30 4 46.6 63 10 39 58.5 10 100 12
ODP45300| 30 | ODP45400USA| 40 4 54.1 63 16 46 69 10 100 12
ODP45450| 45 | ODP45600USA| 60 4 69.6 80 25 62 93 16 100 12
For cUL compliance, fuse type Bussmann-RTTSR or equivalent must besed
NOTE kW values stated are typical values for a 575 Volt Supply
HP Values stated are typical values for a 575 volt supply
An external input choke must be fitted for all Frame Size 2 units

2.3. Maximum sipply ratings for UL compliance

Drive rating Maximum supply voltage Maximum supply shoricircuit current
230V ratings

0.37kW (0.5HP) to 18.5kW (25HP) 240Virms (AC) SkA ms (AC)

230V ratings

22kW (30HP) to 90KW (120HP) DY e (XS L0 s ()
400/460V/600V ratings

0.75KW (L.OHP) to 37kW (50HP) 500V/600V rms (AC) 5kA rms (AC)
400/460V/600V ratings

45KW (60HP) to 132KW (175HP) 500V/600V rms (AC) 10kA rms (AC)
400/460V/600V ratings

160kW (210HP) 500V/600V rms (AC) 18KA rms (AC)

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

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

2.4. Short Circuit Capacity

The Maximum permissible prospective short circuit current at the Optidrive Input Power Terminals as defined in IHGSQ4BSA.

2.5.Earth Leakage Circuit Breakers

As with all inverters, a leakage current to earth can exist. The Optidrive is designed to produce the minimum possilelelea@gvhilst
complying with worldwide standards. The level of current is affected by motor cable length and type, the effedtiiveng frequency, the
earth connections used and the type of RFI filter installieadn ELCB (Earth Leakage 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 equignt with a DC component in the leakage current

e Individual ELCBs should be used for each Optidrive
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2.6. Self Protection features

The Optidrive Plus can detect and shut down in the event of the following fault concititaisg:

e  OutputPhaseto Phaseshort crcuit

Output Phase tcEarth short circuit

Output Fhase oveicurrent trip

Output current thermal overload 2@

Brake resistor short circuit

Brake resistor thermal overloacﬁol

Heatsink thermal over temperature (trip > 9C)
Heatsink thermal under tempature (trip <-10 °C)
DC Link Over voltage

e DC Link Under voltage

e Input phase loss protection (for 3 phase input unit)
e Input phase imbalance protection (for 3 phase input unit)

2.7.Conformance

All Optidrive Plus units conform to the following internatioetdndards:

EN 618065-1 Adjustable speed electrical power drive systems

EN 6180€B EMC product standard for Variable speed drive systems

EN 55011 Limits and Methods of measurement of radio interference characteristics of Industrial Equipment
UL 508C Power Conversion equipment

Enclosure protection rating according to NEMA 250, EN 60529
Flammability rating according to UL 94

2.8. Environmental

Ambient temperature rangeOperational :-In X°Cp n

Storage :-40°/  X°Cc n
Maxaltitude for rated operation : 1000m
Derating above 1000m (to 4000m max) : 1%/ 100m
Relative Humidity : <95% (non condensing)
Protection rating :1P20, NEMA 0
2.9.EMC
Immunity : EN 618068
Radiated Emissions : EN 618068
Conducted Emissions : EN 618068
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2.10. Output Current Capacitys. Switching Frequency

The following table gives the maximum permissible continuous output current from the drive at the available switchingdiesjuen

200-240V +10% 1 Phase, 3 Phase Output

EffectiveSwitching Frequency (P24)

Model kW Model HP 32kHz 24kHz 16kHz 8kHz 4kHz
Amps Amps Amps Amps Amps
ODR12037 0.37 | ODP12005USA | 0.5 2.3 2.3 2.3 2.3 2.3
ODR12075 0.75 | ODP12010GUSA 1 4.3 4.3 4.3 4.3 4.3
ODR12150 1.5 ODPR12020USA 2 7 7 7 7 7
ODPR22150 1.5 ODPR2202GUSA 2 7 7 7 7 7
ODPR22220 2.2 ODPR2203GUSA 3 10.5 10.5 10.5 10.5 10.5

200-240V +10% 3 Phase Input drive model set for 1 Phase Operation, 3 Phase Output

Effective Switching Frequency (P22)

Model kW Model HP 32kHz 24kHz 16kHz 8kHz 4kHz
Amps Amps Amps Amps Amps
ODR32030 1.5 ODR3204GUSA 2 N/A 7 7 7 7
ODR32040 2.2 ODR3205GUSA 3 N/A 9 9 9 9
ODR32055 3 ODR32075USA 4 N/A 12.5 (12) 12.5 (12) 12.5 (12) 12.5 (12)
ODPR42075 4 ODP42100USA 5 N/A 19.5 19.5 19.5 19.5
ODP42110 5.5 ODP42150USA | 7.5 N/A 23 23 23 23
ODPR42150 7.5 ODPR42200USA 10 N/A 30.5 30.5 30.5 30.5
ODPR42185 9 ODPR42250USA | 12 N/A 36 36 36 36
ODR52220 11 ODR5230GUSA 15 N/A N/A 45 45 45
ODR52300 15 ODR52406USA 20 N/A N/A 55 55 55
ODR52370 18.5 | ODR52500USA 25 N/A N/A 75 75 75
ODR52450 22 ODR5260GUSA | 30 N/A N/A 90 90 90
ODR62055 30 ODR62075USA | 40 N/A N/A 101 101 101
ODR62075 37 ODR6210GUSA | 50 N/A N/A 120 120 120
ODR62090 45 ODR6212GUSA 60 N/A N/A 150 150 150

200-240V +10% 3 Phase Input, 3 Phase Output

Effective Switching Frequency (P22)

Model kW Model HP 32kHz 24kHz 16kHz 8kHz 4kHz
Amps Amps Amps Amps Amps
ODP322150 1.5 | ODP322020USA 2 7 7 7 7 7
ODP322220 2.2 | ODP322030USA 3 10.5 10.5 10.5 10.5 10.5
ODR32030 3 ODPR32040USA 4 N/A 14 14 14 14
ODR32040 4 ODPR32050USA 5 N/A 18 18 18 18
ODR32055 55 | ODP32075USA | 7.5 N/A 25 (24) 25 (24) 25 (24) 25 (24)
ODPR42075 7.5 ODP42100USA 10 N/A 39 39 39 39
ODP42110 11 ODP42150USA 15 N/A 46 46 46 46
ODP42150 15 ODPR42200USA 20 N/A 61 61 61 61
ODP42185 18.5 | ODP42250USA 25 N/A 72 72 72 72
ODR52220 22 ODPR52300USA 30 N/A N/A 90 90 90
ODR52300 30 ODPR52400USA 40 N/A N/A 110 110 110
ODR52370 37 ODR52500USA | 50 N/A N/A N/A 150 150
ODPR52450 45 ODR5260GUSA | 60 N/A N/A N/A N/A 180
ODPR62055 55 ODR62075USA | 75 N/A N/A 202 202 202
ODR62075 75 ODPR6210CGUSA | 100 N/A N/A N/A 240 240
ODR62090 90 ODPR62120USA | 120 N/A N/A N/A N/A 300
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380480V +10% 3 Phase Input drive model séor 1 Phase Operation, 3 Phase Output

Effective Switching Frequency (P22)

Model kW Model HP 32kHz 24kHz 16kHz 8kHz 4kHz
Amps Amps Amps Amps Amps
ODR24075 0.37 | ODR24010USA | 0.5 1.1 1.1 1.1 1.1 1.1
ODR24150 0.75 | ODR24020USA 1 2.1 2.1 2.1 2.1 2.1
ODR24220 1.1 ODR24030USA 2 2.9 2.9 2.9 2.9 2.9
ODR24400 2.2 ODR24050USA 3 4.8 4.8 4.8 4.8 4.8
ODR34055 g ODR34075USA 4 N/A 7 7 7 7
ODR34075 4 ODR3410GUSA 5 N/A 9 9 9 9
ODR34110 5.5 ODR341506USA | 7.5 N/A N/A 12.5 (12) 12.5 (12) 12.5 (12)
ODR34150 7.5 ODR3420GUSA 10 N/A N/A 15 15 15
ODPR44185 9 ODPR44256USA 12 N/A N/A 19.5 19.5 19.5
ODPR44220 11 ODP44300USA 15 N/A N/A 23 23 23
ODP44300 15 ODPR44400USA 20 N/A N/A 30.5 30.5 30.5
ODP44370 18.5 | ODP44500USA 25 N/A N/A 36 36 36
ODPR44450 22 ODPR4460GUSA 30 N/A N/A 45 45 45
ODR54450 22 ODR5460GUSA 30 N/A N/A 45 45 45
ODR54550 30 ODR54756USA 40 N/A N/A 55 55 55
ODR54750 37 ODR5410GUSA 50 N/A N/A N/A 75 75
ODR54900 45 ODPR54120USA 60 N/A N/A N/A N/A 90
ODPR64110 55 ODPR64150USA 75 N/A N/A 101 101 101
ODPR64132 75 ODPR64175USA | 100 N/A N/A N/A 120 120
ODR64160 90 ODR6421GUSA | 120 N/A N/A N/A N/A 150
380480V +10% 3 Phase Input 3 Phase Output
Effective Switching Frequency (P22
Model kw Model HP 32kHz 24kHz 16kHz 8kHz 4kHz
Amps Amps Amps Amps Amps
ODR24075 0.75 | ODR24010USA 1 2.2 2.2 2.2 2.2 2.2
ODR24150 1.5 ODR2402GUSA 2 4.1 4.1 4.1 4.1 4.1
ODR24220 2.2 ODR2403GUSA 3 5.8 5.8 5.8 5.8 5.8
ODR24400 4 ODR24056USA 5 9.5 9.5 9.5 9.5 9.5
ODR34055 5.5 ODR34075USA | 7.5 N/A 14 14 14 14
ODR34075 7.5 ODPR34100USA 10 N/A 18 18 18 18
ODR34110 11 ODR34150USA 15 N/A N/A 25 (24) 25 (24) 25 (24)
ODR34150 15 ODPR34200USA 20 N/A N/A 30 30 30
ODP44185 18.5 | ODP44250USA 25 N/A N/A 39 39 39
ODP44220 22 ODP44300USA 30 N/A N/A 46 46 46
ODP44300 30 ODP44400USA 40 N/A N/A 61 61 61
ODPR44370 37 ODP44500USA 50 N/A N/A 72 72 72
ODPR44450 45 ODP44600USA 60 N/A N/A 90 90 90
ODR54450 45 ODPR54600USA 60 N/A N/A 90 90 90
ODR54550 55 ODPR54750USA 75 N/A N/A 110 110 110
ODR54750 75 ODPR54100USA | 100 N/A N/A N/A 150 150
ODR54900 90 ODR54120USA | 150 N/A N/A N/A N/A 180
ODPR64110 110 ODPR64150USA | 160 N/A N/A 202 202 202
ODPR64132 132 ODPR64175USA | 200 N/A N/A N/A 240 240
ODPR64160 160 ODPR64210USA | 250 N/A N/A N/A N/A 300
480525V +£10% 3 Phase Input, 3 Phase Output
Effective Switching Frequency (P22)
Model kW Model HP 32kHz 24kHz 16kHz 8kHz 4kHz
Amps Amps Amps Amps Amps
ODR55550 55 75 N/A N/A 90 90 90
ODR55750 75 100 N/A N/A 110 110 110
ODR55900 90 N/A 120 N/A N/A 150 150 150
ODR65132 132 175 N/A N/A 202 202 202
ODPR65160 160 210 N/A N/A 240 240 240
ODR65200 200 250 N/A N/A 270 270 270
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500-600V +10% 3 Phase Input, 3 PhaseOutput
Effective Switching Frequency (P22)

Model kW Model HP 32kHz 24kHz 16kHz 8kHz 4kHz

Amps Amps Amps Amps Amps
ODR25075 0.75 | ODPR25010USA 1 1.7 1.7 1.7 1.7 1.7
ODR25150 1.5 ODR2502GUSA 2 3.1 3.1 3.1 3.1 3.1
ODR25220 2.2 ODR25030USA 3 4.1 4.1 4.1 4.1 4.1
ODR25370 3.7 ODR25050USA 5 6.1 6.1 6.1 6.1 6.1
ODR25550 5.5 ODR25075USA | 7.5 9.0 9.0 9.0 9.0 9.0
ODR35075 7.5 ODR3510GUSA 10 N/A N/A 14 14 14
ODR35110 11 ODR35156USA 15 N/A N/A 18 18 18
ODR35150 15 ODR3520GUSA 20 N/A N/A 24 24 24
ODPR45220 22 ODPR4530GUSA 30 N/A N/A 39 39 39
ODP45300 30 ODP45400USA 40 N/A N/A 46 46 46
ODR45450 45 ODPR45606USA 60 N/A N/A 61 61 61

2.11. Under / Over Voltage Trip Levels

The following levelare not user adjustable, and define the operating voltage levels of the drive and brake chopper circuit.

Drive Rated Supply DC Bus Voltage Level (Volts DC)

Voltage Brake Chopper On  Brake Chopper Off  Under Voltage Trip  Minimum Operating Over Voltage Trip
200¢ 240 Volts AC 390 378 160 239 418

380¢ 480 Volts AC 780 756 320 478 835

480¢ 525 Volts AC 890 862 360 540 930

500¢ 600 Volts AC 975 945 400 598 1020
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3. Mechanical Installation

3.1. Mechanical dimensions and mounting

3.1.1. Frame Size 1

L _JLJ

DD

L 12/N L3

-

i

&
D
TL

Incoming Power Terminals

n
N

Help Card

Keypad & Displag See Sectiob on page26

RJ11 ConnectaySee Sectioh0.2o0n page59

Infra Red Interface See Sectiod0.1on page59

Control Terminalg See Sectiod.8on page23

Motor Connection Terminals

ﬁ'l |
D &~ =~ €
R (R (R =
t/ (‘)] AR E@f;,

.U/

Overall Dimensions

3+  Height 155mm
Width  80mm
Depth  130mm
A 105mm
B 72mm
C 25mm

Footprint View

Weight : 1.1Kg

Fixings : 2 x M4 Keyhole slots
Power Terminals Torque Setting : INm

—
AN
(=) | ) (=
AN

@ LLI/L 2/ laJ -

A0y (N

N

Y
/
|

(2

Incoming Power Terminals

Help Card

Keypad &Displayq See Sectiob on page26

RJ11 ConnectaySee Section0.2on page59

Infra Red Interface See Sectiod0.1on page59

Control Terminalg See Sectio#.8on page?23

Motor & Brake Resistor Connection Terminals

Uu v W + BR

n

= f LY /0 =
-1 :.‘ ) ( w:' \ ) ‘u ) (¢ Ju /TN
l €Y (€Y)
N e T e T e N e T V.

Overall Dimensions

}  Height 260mm
Width  100mm
Depth  175mm
A 210mm
B 92mm
C 25mm

Footprint View

Weight : 2.6Kg

Fixings : 2 x MKeyhole slots
Power Terminals Torque Setting : INm

C'-‘:\ (L LN [
N NN )
- NN PN -
L L
o L1/L 12/N 13 =
\ Zz

Incoming Power Terminals

Help Card

Keypad &Displayq See Sectiob on page26

RJ11 Connectay See Sectiod0.2on page59

Infra Red Interface See Sectio0.1on pages9

Control Terminalg See Sectiod.8on page23
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Motor & Brake Resistor Connection Terminals

U v W + BR

0 i'/ AN N DN 0N
/) v o v\

i

(=>)
A

Overall Dimensions

1o} Height 260mm

4| Width  171mm
Depth  175mm
A 210mm
B 163mm
C 25mm

Footprint View

Weight : 5.3Kg

Fixings : 4 x M4 Keyhole slots
Power Terminals Torque Setting : 1INm
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3.1.4. Frame Size 4

3.1.5. Frame Sizes5 & 6
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S S —

LL/L L2/N 13

Incoming Power Terminals

Help Card

Keypad & Displag See Sectiob on page26

RJ11 Connectay See Sectiod0.2on page59

v

Infra Red Interface See Sectioi0.1on page59

Control Terminalg See Sectiod.8on page23

Motor & Brake Resistor Connection Terminals

[U Vv W + BR]

=)

I
(i
\

O

Overall Dimensions

W ; Height 520mm
B . Width  340mm
Cl Depth 220mm
T A 420mm
B 320mm

C 50mm

Footprint View

Weight : 28Kg

8 48

Fixings : 4 x MBeyhole slots
Power Terminals Torque Setting : 4ANm

O

E;

Incoming Power Terminals

L1

Help Card

Keypad &Displayq See Sectiob on page26

RJ11 Connectay See Sectiod0.2on page59

Infra Red Interface See Sectiod0.1on page59

Control Terminalg See Sectiod.8on page23

Motor & Brake Resista€onnection Terminals

]

O ©

ol

POS

O

Overall Dimensions
W ; Height
B .| L Width  340mm
Depth  330mm
A 945mm
B 320mm
C 50mm

1100mm

S0

Footprint View

Weights :

Size 5: 67Kg
Size 6 : 55Kg
(+ 27Kg Choke)

4 4 2

S A

Fixings : 4 x M8 Keyhole slots
Power Terminals Torque Setting : 8Nm

r r . ! Overall Dimensions
{H Height H 230mm
Length L 240mm
- — Depth B 250mm
T ‘ | Mounting Holes
|= ‘ Centres N1 160mm
Centres N2 105mm
I ‘ Slots D1 8.5 x 22mm
1 Busbar Connections
— Length A1 40mm
@ @ Connection 9mm
= 'J Diameter D2
< N1 =|I
L >

2 D2

WHH

Note: The choke is always supplied with the drive, and MUST be used.

www.invertek.co.uk

17




Optidrive Plus ' Advanced User Guide

3.2.Before Installation

Carefully Unpack the Optidrive and check for any signs of damage. Notify the shipper immediately if any exist.
Check thedrive rating label to ensure it is of the correct type and power requirements for the application.
Store the Optidrive in its box until required. Storage should be clean and dry and within the temperaturg48igeo +60°C

3.3.General Installation

The Optilrive should be mounted in a vertical position only on a flat, flame resistant vibration free mounting using the integral
mounting feet.

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

Do not mount flammable material close tioe Optidrive

Ensure that the minimum cooling air gaps, as detailed in se@tibare left clear

Ensure that the ambient temperature range does not exceed thenssible limits for the Optidrive given in secti2r8

Provide suitable clean, moisture and contaminant free cooling air foOtedrive, see sectio.4

3.4. Guidelines forEnclosure mounting

Installation should bén a suitable enclosure, according to EN60628ther relevant local codes or standards.

Enclosures should bmade from a thermally conductive material

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

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

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

Enclosure Front View | Enclosure Side View

r'y —

ls

i

The enclosure design and layout shoeitsure 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:

18

Enclosure Minimum Diensions

Drive Power rating H W D G

Sizel 0.75kW 230V 300 250 200 50
Sizel 1.5kwWw 230V 400 300 250 75
Size2 1.5kW 230V /2.2kW 40(Q 400 300 300 60
Size2  2.2kW 230V /4kW 40(Q 600 450 300 100
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For drives mounted imentilated enclosures of force ventilated enclosures, Invertek Drives recommend the following minimum sizes and
airflow requirements:

Drive POWer ¢ oevented unit Forcevented unit

L G__AirFlow
E\':/el 15 1400 |300 |150 |75 275  |150|150|50 |>15nf/h
Size2 4kW| 600 | 400 | 250 [100| [320 [200[20075 |>45nf/n
Sze3 15 1goo | 600 300 |150| [400 |25 200 100> 80Nt/
Sze4 22 11000 | 600 | 300 [200| (800 |500|250 |130 > 300ni/h
E\I/\Z/M 37 1. ) ; 2 800  |500 |250 |130|>300ni/h
E\l/\zle5 °0 | . . - 1500 |600 |400 | 200 | > 900n% /h
Size 6 160 | - - - |- 1600 600 | 400 | 250 | >1000n7 /h
kw
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4. Electrical Installation

4.1.Grounding the Drive

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

This Optidrive contains high voltage capacitors thake 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 dischargedo saf
warnne  VOltage levels. Failure to observe this precaution dduesult in severe bodily injury or loss of life.

Only qualified electrical personnel familiar with the construction and operation of this equipment and the hazards involved
should install, adjust, operate, or service this equipment. Read and underdtdms manual and other applicable manuals in thei
warnne  entirety before proceeding. Failure to observe this precaution could result in severe bodily 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 drive to another, or to, or from any other equipment. Gooprichpedance must
confirm to local industrial safety regulations. To meet UL regulations, UL approved ring crimp terminals should be Usgddmdaviring
connections.

The drive Safety Ground must be connected to system ground. Ground impedasteantorm 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 Conductor
The Cross sectional area of the PE Conductor brist least equal to that of the incoming supply conductor.

N
Safety Ground &/
This is the safety ground for the drive that is required by code. One of these points must be connected to adjacentsbegldiggder, joist),
a floor ground rod, or bus baGrounding points must comply with national 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

If a system ground fault amitor is to be used; only Type B devices should be used to avoid nuisance tripping.
Shield Termination (Cable Screen)

The safety ground terminal provides a grounding point for the motor cable shield. The motor cable shield connected nmithés terive
end) should also be connected to the motor frame (motor end). Use a shield terminating or EMI clamp to connect the Steeddfity
ground terminal.

When shielded cable is used for control and signal wiring, the shield should be grounded atrteeesmlionly, not at the drive end.

4.2.Wiring Precautions

Connecthe Optdrive according to sectiofi.4 Connection Diagramrensuring that motor terminal box connections are correct. There are two
connections in general: Star and Delta. It is essential to ensure that the motor is connected in accordance with thatwshadeitwill be
operated. For more information, refer to sectidm6 Motor Terminal Box Connections

It is recommended that the power cabling should bedde or 4core PV@nsulated screened cable, laid in accordance with local industrial
regulations and codes of practice.

4.3.Incoming Power Connection

e For 1 phase supply power should tennected to L1/L, L2/N.

e For 3 phase supplies power should be connected to L1, L2, and L3. Phase sequence is not important.

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

e The Optidrive should be connectéala fixed supply using a suitable disconnecting device between the Optidrive and the AC Power
Source. The disconnecting device must conform to the local safety code / regulations.

e The cables should be dimensions according to any local codes or regsil&@ioideline dimensions are given in secaoh

e Suitable fuses to provide wiring protection should be installed in the incoming supply line, according to thresgatiion2.2. The
fuses must comply with any local codes or regulations in place. In general, IEC type gG or UL type T fuses are sojpebdinghe
time of the fuses must be below 0.5 seconds.

e Where allowed by local regulations, suitably dimensioned circuit breakers may be utilised in place of fuses. Thermal overload
protection is not required, as the Optidrive provides thermal protection for the motorraatbr cable. Guideline dimensions are
given in sectior2.2.

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

e The maximum permissible short circuit current at the Optidrive Power terminals as defined in IEQG64TDKA.
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e For Crane and hoist applicationghere the power supply to the drive is via a busbar and brush gear system, Invertek Drives
recommends the use of an input AC Input Inductor to ensure reliable operation for all drives that do not have a factointédittel
inductor.
e An Input Choke shuld also be installed in the supply line for frame size 1 to 3 Optidrives where any of the following conditions
occur:
0 The incoming supply impedance is low or the fault level / short circuit current is high
0 The supply is prone to dips or brown outs
0 Aninbalance exists on the supply (3 phase drives)
o Allinstallations of Frame Size 2 drives on 575 Volt Supply
e Inall other installations, an input choke is recommended to ensure protection of the drive against power supply fautismPars
are shown in theable.

Supply Frame Size\ AC Input Inductor
230 Volt 2 ODIL22ZIN
1 Phase 3 ODIL32%IN
400 Volt 2 ODIL-243IN
3 Phase 3 ODIL-343IN

4.4.Connection Diagram

...................................................

Connection Terminals for
external brake resistor

see sectiord.7
MCB or
Isolator ~ Fuse

1 phase * : FS6 |
AC input { ; ! External Optional

: . ptiona
50/60Hz ~_ Input Choke | | 2% i
3 phase ; | (Optional Input Filter
AC input i — onFS £ 5)
50/60Hz — o e— —_— —

@ —=@ Earth

1 +24V Output Analog Output 8
o-10V
2 Digital Input 1 ov9

3 Digital Input 2

Analog - Preset
4 Digital Input 3

6 Analog Input 1 1 Relay Contact

70V

Default Analog and Digital
Input Connections

Preset 1 - Preset 2
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4 5. Drive and motor connections

For 1 phase supply power should be connected to LLIZIN.

For 3 phase supplies power should be connected to L1, L2, and L3. Phase sequence is not important.

The motor should be connected to U, V, and W

For drives that have a dynamic brake transistor, an optional external braking resistor can be conmed@€&iand BR when required. The
brake resistor should be protected by a suitable thermal protectievice, using aircuitdesign that disconnects the AC supply to the drive in
the event of a trip See sectio® on page23for further information.

4.6. 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 opeational voltage is normally selected when installing the motor by selecting either STAR or DELTA connection. STARatways gi
higher of the two voltage ratings.

Incoming Supply Voltagé Motor Nameplate Voltages Connection
DELTA A
230 230/ 400 |
(o]
Delta
400 400/ 690 %
v
A
400 230/ 400 Star
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4.7.0ptional Dynamic Brakingesistor Connections (Size 2 and above units only)

Optidrive Plus size 2 units and above have provision to connect an optional dynamic bealstay The internal chopper is rated for 100%
continuous braking at drive rated power. The minimum resistance value for each drive model shown inZ&ctiost be obsrved.
Connecting a resistance below this value may well result in damage to the drive.

The Optidrive Plus has internal software monitoring for the brake resistor, to prevent overheating, based on the settingr23 P
(see sectior7.3for further details). Where this protection is disabled (by setting 22 = 3), Invertek Drives recommend that
cauron. | external thermal protection, sub as a thermal overload or thermistor be used to prevent overheating of the resistor.

WARNING

The Braking resistor connects to the DC Bus terminal connections of the drive, which can carry voltages in excess ofsSDCV
Safe installation is of paramourimportance.

Dynamic Brake Resistor with Thermal Overload Protection e

KA1
\ \ \ Main Contactor

Use either a Thermal Overload

-OR- :
Brake Resistor with intemal : '

eI EEEEEEEEEE

Over Temperature switch I
: : : ; E-Stop {
— L] Safety Relay KA
R D q - H H H .
]
|- & A

------------------- " ssssssusssssssssssssmEns

WARNING

If the brake resistor has an internal thermal protection device with volt free contacts, this can be used.
Alternatively, the brake resistor manufacturer may recommend a suitable thermal overload device. The ther
overload protection should be connectet ensure the drive iSmmediately disabled in the event of a fault, and
for best safety practice, this should disable the main contactor supply to the drive and the apply the motor
brake.

4.8. Control Terminal Wiring

e All analog signal cables shouldiétably shieldedTwisted pair cables are recommended
e Analog and Digital signal cables should be routed separately where possible
e Signal levels of different voltages e.g. 24 Volt DC and 110 Volt AC, should not be routed in the same cable.
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4.9.Control Termial @nnections

24

Default Connections

Control Terminal Signal Description
1 +24V User +24V, 100mA user control output
Output,
Positive logic
2 Digital Input 1 a[ 23A0 mMé AyLdzi @2t dl 3
M G[23A0 né Aylldzi @2t il 3
Input : Positive logic
© @ 3 Digital Input2/ | a[ 23A0 wmé AyLlzi @2f€ G 3
Digital Output3 |6 [ 23A 0 né AyLldzi @2f¢ Gl 3
@ hdziilddzi Y wWwnzx wmnY! al E
. S5AIAGET Y valage Barg®: 8NoESOVADLC
° ®|| 4 2:19;2" '?np“:fz/ GL23A0 né AyLdzi ©O2f
B g1np Analog: 0 to 10V, 0 to 20mA or 4 to 20mA
5 +24V UserOutpul bHn+XZ mMaaY! I M1 K YAYAY
@ Bipolar analog SAIAGEE Y &[ 23A O8tm30V ARG,
@ 6 Input / G[ 23A0 né¢ AyLlzi @2f
Digital Input 4 Analog: 0 to 24V, 0 to 10M,0 to +10V;24 to + 24V
@ 7 oV User ground, connected to terminal 9
H i ) Analog: 0 to 10V QO to 0 V DC, 20mAaMimum
8 g?"’i‘gfoou ‘:t'ﬁ” 4 t0 20mA, 20 to 4 mA
9 P Digital: 0 to 24V DQOMA Maximum
@ 9 oV User ground, connected to terminal 7
10 j SEY Cemme Volt free contacts. Maximum load should not exce
11 Relay NO Contac 250Vac, 6A / 30Vdc, 5A
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5. EMC Corrednstallation

5.1.Overview

EMC stands for Electromagnetior@patibility, and is a general term covering a range of electromagnetic effects and potistiabances
such as harmonics, radio frequency interference and parasitic effgbish may affect theperation of electical and electronic equipment.
All variable speed drives are potential sources of interference, and steps should be taken to ensure these effects araNithuinehe
European Union, the EMC Directive 89/336/Eaiplies, however thered user should always pay attention to any local standards or codes
which must be adhered to.

Optidrives are designed to high standards of EMC and can optionally be fitted with an internal EMC filter. This EMiSiliereis to reduce
the conducted enissions back into the supply via the power cables for compliance with harmonised European standards.

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

5.2.General Guidelines

Avoiding potential EMC related problems involves carafigintion to the overall system design and fallation of the Optidrive, and the
following are a simple set of guidelines for most installations which if followed corredfigenerally result in the elimination of any potential
problems.

Electrical Cabinets

Electrical Cabinets should always be manufactured from conductive materials. Any openings required should be kept tona, muhilstu
access points such as doors require a good, low impedance earth connection, such as a flat braided cable link teliassisioonnected
through the largest surface area possible. Any cable gland plates also require a good, low impedance earth connectioaitcctignet
body.Cabinets side plates and top covers which are removable should have earth connectionmairttehassis at regular intervals. Any
screw connectors on painted cabinets should use special serrated washers, or the paint should be removed prior to imsfahatiecrew to
ensure a good earth bond between the sections.

Cable Entries

Any cable conections to the control paneleed to be correctly glanded to ensure a continuous earth between the screen of the cable and the
panel itself, particularly motor and power connection cables. Conductive glands should be used, and special care shanldcbensure the
screen of the cable is in contact with the gland body throughout its whole circumference, and that the gland is in comthet panel

surface through the greatest surface area possible, either with a serrated washer, or by removirfgopaithe panel surface to achieve this.

Panel Components

Individual components should be grouped and segregated according to their potential for both being the potential soynabfraor
likely to be affected by EMC generated from other sourcegetreral, sensors, PLCs, Microcontrollers etc are devices most likely to be
affected by EMC emitted from other sources within a control panel enclosure, and therefore it is recommended to mounethese avay
from inverters.The effects of EMC generallecrease with distance, so the largest practical distance should always be used.

All relay and contactor coils must be suppressed.

Internal Panel Wiring

Power and signal cables should always be segregated within a control panel enclosure as far les W4wsib cables need to cross, this

should be at right angle to minimise any potential effects. Sensitive signal cables should be screened, and the usé paimsggeal cables

is also recommended.

Optidrives, Optifilters and chokes are best mountda bare conductive mounting plate, which provides a good, low resistance path to earth.
Where this is not practically possible, an alternative low impedance earth should be used, such as a flat braided catitzidoreesrth

through a large surface aae

Motor cables used internally within panels should be overall screened to avoid the risk of possible interference, arebthstemld be

bonded to earth at both ends leaving the shortest possible unscreened connection tails. The outer screen shooliEdeo earth

throughoutits entire circumference.

Incoming Power Supply Cables

For best EMC performance, a shielded symmetrical cable is recommended, dimensions according to the drive input curesnergsand
any local codes. The shield shoulddmnded to earth at the drive and distribution board through the largest possible surface area.

Motor Cables

For best EMC performance, a suitably shielded cable should be used. Copper or aluminium shields generally provide ithpéolarstand
the greater the surface area of the shield in relation to the cable size, the better the performance offered. Alterndiéveghle can be
installed in a suitable metallic conduit, away from all signal cables. The conduit should be suitably dnatilisiteg a low impedance ground
connection, such as a flat braid.
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6. Managing the leypad

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

6.1.Keypad Layout and Function

NAVIGATE Used to dlsplgy realme information, toaccess and exit
parameter edit mode and to store parameter changes

UpP Used to increase speed in rdahe mode or to increase
parameter values in parameter edit mode

Used to decrease speed in réahe mode or to decrease

DOWN . .
parametervalues in parameter edit mode

STOP When in Keypad mode is used to Stop a running drive.

When in keypad mode, used to Start a stopped drive or tg
START | reverse the direction of rotation if kirectionalkeypad
mode is enabled

@ RESET / | Used to reset a tripped drive.

6.2. Changing Parameters

Procedure Display shows...
Power on Drive S t
op

Press and hold thcf0r>2 seconds P 1 B 0 1
Press the Key Pl [ Z)

Theo ando can be used to select the desired parameter P1 - etc.

Select the requiregharameter, e.g. RD2 Pl z)

Press thec button 00
Useo the o and keys to adjust the value, e.g. set to 10 1

Pl -2
Stop

Press the key

The parameter value is now adjusted and automatically stored. PresQ key for 2 seconds to return to
operating mode
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6.3. Advanced Keypad Operation Short Cuts

Function

When Display shows... |

Co

Example

The nextighest Display showf1 - 1

Parameter

Fast Selection of Px- xx Parameter group is PressO+ 0
Parameter Groups selected Display show® 2 0 1
Note : Parameter Group
Access must be enabled The next lowest Display show® 22 6
P114 =101 Px- xx O+O Parameter group is Pres +
selected
Display showsP1l - O
Display show®1 - 1
Select lowest Group The first parameteof a
P xx . Press G? +

group is selected
Display show®1l - 0

Set Parameter to
minimum value

Any numerical value
(Whilst editing a
parameter value)

0.0

When editing PD1
Display show50.0

PressO+O

Display showd).0

The parameter is set to
the minimum value

Adjusting individual digits|
within a parameter value

Any numerical value
(Whilst editing a
parameter value)

Q.0

When editing P10
Display showsO
Pres$ @ +O
Display shows 0

Press
Display showsl O

Pres§ @ +O

Display shows 1 0

Individual parameter
digits can be adjusted

Press

Display showsl. 1 O
Etc...

6.4. Drive Operating Display

St o p Drive mains power applied, but no Enable or Run signal applied

Aut o - Motor Autotune in progress.

H x.x Drive running, displaghows output frequency (Hz) Whilst the drive is running, the following displays can be

A X.X Drive running, displaghows motor current (Amps) selected by briefly pressing tto button on the drive.

P x.x Drive Running, display shows motor power (kW) Each press of the the button will cycle the display through
) the next selection.

For drive fault code displays, refer to sectid.1on page86
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6.5. ResettingParameters to Factory Default Settings

Factory Reset, Retaining Motdkutotune Data

To reset all drive parameters to factory default settinggceptthe motor autotune data (Parameter Group E}esso +O + @ for >2s.

The display showdP - d’Eprfess th(@ button to acknowledge and reset the drive.
Factory Reset All Panaeters

To reset all drive parameters to factory default settirigs|udingthe motor autotune data (Parameter Group 5), prD +O +© +

@ for >2s. The display sho#l® - d”Epfess th(@ button to acknowledge and reset the drive.
Factory Reset, 3 Phase drives for Single Phase Operation

In order to use 3 Phase drives on Single Phase supplies, the following procedure should be observed.
Connect the Supply Live to the drive L1 Terminal
Connect the Supply Neutral to the L2 Terminal

PressO + O + @ for >2s. The display sho#l® - d.Bréss the@ button to acknowledge and reset the drive.

The correct supply voltage for the drive used must be maintaiegdODPx2xxx drives require 2@@240 Volt supply, ODPx4xxx drives require

380¢ 480 volt supplyThe maximum setting in Fd8 for motor rated current will automatically be reduced by 50%.

6.6. Terminal Control

When delivered, the Optidrive is in the factory default state, meaning that it is set to operate in terminal control moak Eardmeters have

the default values as indicated in sectifn
e Connect the drive to the supply, ensuring the correct voltage and fusing / circuit breaker protesgensectior2.2.
e Connect the motor to the drive, ensuring the correct star/delta connection for the voltage rateg sectiort.6.
e Enter the motor data from motor nameplate; ¥ = motor rated voltage, P48 = motor rated current, RQ9 = motor rated

frequency.
e Connect a control switch between the control terminals 1 and 2 ensuriaigthle contact is open (drive disabled).
e [/ 2yySOl F+ LRIESYGA2YSUESNI 6mM]1K YAY G2 mn 1K YHLEO 6SiGeSSy

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

G S NJ

e Close thecontrol switch, terminals-h @ ¢ KS RNAGS Aa y2¢6 WSyl of SRQ FyYyR GKS 2dziLidz

potentiometer.

e On first enable from factory default parameters, the Optidrive will carry out an Autotune, and the displayAhtiw OLeate the
control switch closed an allow this to complef&ee sectio®.8for further details.

¢ Following completion of the Autotune, the display shows zero speed ildHz (@) with the potentiometer turned to minimum.
e  Turn the potentiometer to maximum. The motor will accelerate to 50Hz, (60Hz for USA drives), the default val0é afriRier the

control of the acceleration ramp time FIB. The display shows 50H# ( 50.0) at max speed.

e If the potentiometer is turned to minimum, the motor will decelerate to OHz, the default minimum speed sei0B, Rihder the
control of the deceleration ramp PQ4. The output speed can be adjusted anywhere between minimum and maximeed siging
the potentiometer.

e To display motor current (Amps), briefly press o (Navigate) key.
. Presso again to display the motor power.

. Presso again to return to speed display.
e To stop the motor, disable the drive by opening the control switch (teafsit2).

¢ If the enable/disable switch is opened the drive will decelerate to stop at which time the display wilStiovo P
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6.7.Keypad Control

To allow the Optidrive to be controlled from the keypad in a forward direction only, séPP1L:

Connect thesupply and motor as for terminal control above.
Enable the drive by closing the switch between control terminals 1 & 2. The display wilSslioo P

Press the@ key. If this is the first enable from factory default parameters, the drive will carry out toiule as described
above. On completion of the Autotune, the display shdws (.

Presso to increase speed.
The drive will run forward, increasing speed uro is released.

Press O to decrease speed. The drive will decrease speed ﬂ is released. The rate of deceleration is limited by the setting
in P04

=
Press the'\o key. The drive will decelerate to rest at the rate set irOR1
The display will finally sho® t  Gatkhich point the drive is disabled

=
To preset a target speed prioo £nable, press thé\Q key whilst the drive is stopped. The display will show the target speed, use
the & O keys to adjust as required then press t@ key to return the displayt®&t 0 P

Pressing the key will start the drive accelerating to the targgieed.

To allow the Optidrive to be controlled from the keypad in a forward and reverse direction, 4t £2:
Operation is the same as when-B2=1 for start, stop and changing speed.

Press the@ key. The display changeshb (.
Presso to increa® speed

The drive will run forward, increasing speed urO is released. Acceleration is limited by the setting iFOB1The maximum
speed is the speed set in ©1.

To reverse the direction of rotation of the motor, press t@ key again.
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6.8. Motor Autotuning

Optidrive Plus uses a sophisticated Voltage Vector Control Method as a factory default setting to ensure best possibleenadimn. This
control method requires the Optidrive to carry out an autotune to measure certain motor parameters papetation, to ensure this
function operates correctly, and reduce the risk of nuisance tripping.

Whilst the autotune procedure does not drive or spin the motor, the motor shaft may still turn. It is not normally necessary
uncouple the load from themotor; however the user should ensure that no risk arises from the possible movement of the
motor shaft.

WARNING

6.8.1. Autotune after Factory Reset or from Factory Set Parameters

Following a factory reset (See sect®®), the correct data from the motor nameplate should be entered in

P1-07 Motor Rated Voltage

P1-08 Motor Rated Current

P1-09 Motor Rated Frequency

(Optional) P110 Motor Rated Speed (Rpm)

Providing that P108 is adjusted from the factory default setting, the Optidrive will automatically carry out an autotune on the motor the firs

time it is enabled. During the autotune, the display will shaw t tOThe test procedure may take several minutesomplete depending
on the motor. Once the autotune is completed, the drive will operate as normal, and no further autotuning will be requasithe motor
or drive control mode is changed (#4).

6.8.2. User Selected Autotune
The user can program the drite carry out an autotune if required, as follows:

o Ensure the motor nameplate values are correctly entered as described above.
e SetP114 =101 to allow access to Parameter Groups 2, 3 and 4
e SetP402=1

6.9. Operating in Sensorless Vector Speed Control Mode

Optidrive Plus can be programmed by the user to operate in Sensorless Vector mode, which provides enhanced low speeptiongue,
motor speed regulation regardless of load and accurate control of the motor torque. In most applications, the defagh Veltéor control
mode will provide adequate performance, however if Sensorless Vector operation is reqgiction9.1 describes how to correctly
commission thalrive.

6.9.1. Sensorless Vector Torque Control Mode

For applications which require the drive to control motor torque as opposed to motor speed, the Optidrive Plus can bepemytam
operate in Torque Control mode. When operating this way, the drive interngb taimes (P103 and P104) are disabled except during starting
and stoppingSee sectio®.1for details on using the torque control function.

6.10. Operation of Three Phase drives on Single Phase Supplies

Applies to- Optidrive Plus, 230 Volt Supply versions, Size 3 and above
Optidrive Plus, 400 Volt Supply versions, Size 2 and above

It is possible to operate the above drive units from a single phase supply of the same rated voltage. When used inttr@swaxymum
output current capacity is reduced by 50%. In order to operate simgle phase supply, the supply MUST be connected to the L1 and L2

terminals of the drive. The user must then prD +O + @ for >2s. The display will shai?- d E, Bnd all parameters will be reset to

factory default settingsPress the@ button to acknavledge and reset the drive. The maximum motor rated current setting 68l
now be limited to 50% of its original value, and the Phase Loss and Phase Imbalance Protection features will be disabled.

30 www.invertek.co.uk



Optidrive Plus ' Advanced User Guide
7. Parametes

7.1.Parameter Set Overview

The OptidrivePlus 3GV Parameter set consists of 7 groups as follows

e  Group 0¢c Read Only Monitoring Parameters

e  Group 1¢ Basic Configuration Parameters

e Group 2¢ Extended Parameters

Group 3¢ PID Control Parameters

Group 4¢ High Performanc&lotor Control Parameters
Group 5¢Motor Parameters

e  Group 6¢ Application Specific Parameters

When the Optidrive is reset to factory defaults, ofitsfactory supplied state, only Group 1 Parameters can be accessed. In order to allow
access to parameters from the higher level groups1®ust be set to the same value as¥F2(Default setting = 101). With this setting,
parameter groups &, 4 can be acessed, along with the first 30 parameters in Group O.

For advanced parameter access;Plcan be set to 702, which allows access to all parameteipgrand ranges.

7.2.Parameter Group & Basic Parameters

Default = Explanation
Maximum P1-02 to 5*R09 (max500Hz) Hz 50.0 Maximum speed limit Hz or rpm.
Frequency / Speed| OR P24/ 16 Rpm (60.0) If P10 >0, the value enterebdisplayedis in Rpm
Minimum ) Hz Minimum speed limit, Hz or rpm.
Frequency / Speed 0.0to P1-01 (maxgiorz) Rpm 0.0 If P110 >0, the vlue entered/ displayedis in Rpm
Acceleratlon ramp | 4 510 30000 seconds 50 Accgleratlon ramp time from O to base speedl(P
time 09) in seconds
Deceleration ramp time from base speed {#49)
0.0to 30000 seconds 5.0 to standstill in seconds. When set to zero, faste

possible ramp time without trip is activated

Deceleration ramp
time

Following a start command, the drive will ramp immediately to minimum
frequency, or theselected frequency setpoint, whichever is the greater. TH
setpoint can never exceed the maximum frequency set ®WPIf an analog
P101 setpoint is used, the drive automatically scales the input, see parameter |
30 & P233 for further details.
P109 The time talen to ramp to motobase speeds set in PD03. If the setpoint
frequency is above base speed, the time to reach setpoint speed will be
longer than the time set in PQ3.
P103 On stopping, the drive will ramp to zero speed-@1sets the time taken to
ramp fran motorbase speetb zero, hence if the setpoint speed is above
0 > base speed, the drive will take longer than the value cOR10 reach zero
0 P03 -04 P1 speed.
If P£10 = 0 (Default setting), the values of@lLand P402 are entered in Hz
and the Optidrive uses thealue of P109 (Default 50 / 60Hz). All values are
displayed in Hz.
The acceleration ramgate (e.g. rate of change of output frequency) is then
defined as a = Value of P-D9 / Value of P103
The deceleration rampate is then defined as
d = Value of P09 / Value of PD4
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Units

Range

Default

Explanation

0 : Ramp stop
(brown-out ride-through)

0: When the enable signal is removed, the drive
will ramp to stop, with the rate controlled by F4
as described above.

If the mains supply is lost, the drive will try to
continue running by reducing the speed of the
load, andusing the load as a generator.

IR Stop mode select 1: Coast testop ) 0 1: When the enable signal is removeat if the
2 : Ramp to stop (fast stop) mains supply is losthe motor will coast
(freewheel) to stop
2: If the mains supply is lost, the drive will ramp
stop using the P25 decel ramp timelf P225=0,
the drive will coast to stop.
- 0: Disabled
P1-06 Energy Optimiser 1: Enabled - 0
P107
g
£ When enabled, the Optidrive will automatically reduce the applied
50% > motor voltage on light load conditions above 50% of motor base
E speed. The voltage is never reduced below 50% of the motor rateq
S voltage.
0 > <
0 50% -0P1
Motor rated 0, 20 to 250 230 Rated (_na_lmeplate) voltage of the motcv_olts).
voltage 020 to 500 Volts 400 VaIL!e limited to 250V for low voltage drlves..
’ (460) | Setting to zero disables voltage compensation
g Lor rated 25%-100% of drijf€ rated Amps Dr!ve Rated (nameplate) current of the motor
current current rating
x:&z;:&tjd 25Hz to500Hz Hz (288) Rated (nameplate) frequency of the motor
Entering the value from theotor nameplate
enables the slip compensation function, and the
Motor rated speed | 0 to 30 000 rpm Rpm 0 Op_tidrive display will now show motor speed in
estimated rpm. All speed related parameters, su
as Minimum and Maximum Speed, Preset Spee
etc will also be displayed in Rpm.
50.0 Sets the speed the drive runs at when Preset
PresetSpeed 1 -P1-01 to P101 Hz (60.0) Speed 1 is selected
Primary Control Mode of the drive.
. 0.Terminal control 0: Term_inal .control
Terminal / Keypad | 1: Unidirectional keypad control. Keypad STAR
1. Keypad contrat fwd only -
PID 2. Keypad contro fwd and rev ) 0 button does not reverse direction.
Drive Control Mode 3' PIDControl 2: Bidirectional keypad control. Keypad START
Selection 4' Modbus RTU Control button toggles between forward ahreverse.
' 3: User HD control with external feedback signal
4: Modbus RTU Control
Previous 4 trips stored in order of occurrence, w|
the most recent first.
Trip log Last four trips stored - Read only| Press UP or DOWN to step through all four.
The most recent trip is always displayed first.
UV trip is only stored once.
To gain access to Parameter Groups 2, 3, 4 and
Extended menu P114 must be set to the value 237 (Factory
Code 0 to 9 999 - 0 Default = 101).

access

To gain access to Parameter Groups 5 and 6,
Parameter P44 must be set to 702.

Following a factory reset, or when installing a drive for the first time, only Group 1 Parameter access is available.aboegptdarameters
Groups 0, 2, 3 and 4, ParametersPlland P27 must contain the same value. The factory set value fe3P2 101

32
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7.3.Parameter Group 2 Extended parameters

Par.

P201

P2-02
P203

P204

P205

P206

P207
P208

P2-09

P210

P101

200%

P212h

P212|

' Description Units Default =~ Explanation

Digital input function Defines_ the function of the digital inputs_

select Oto 22 - 0 depending on th_e control mo_de settln_g in
P1-12. See sectio@for more information.

Preset Speed 2 -P1:01 to Pi01 Hz 0.0 Sets jog / preset speed 2

Preset Speed 3 -P1:01 to Pi01 Hz 0.0 Sets jog / preset speed 3

Preset Speed 4 -P1-01 to Pi01 Hz 0.0 Sets jog / preset speed 4

Preset Speed 5 -P1-01 to P101 Hz 0.0 Sets jog preset speed 5

Preset Speed 6 -P1-01 to P101 Hz 0.0 Sets jog / preset speed 6

Preset speed 7 -P1-01 to P101 Hz 0.0 Sets jog preset speed 7

Preset speed 8 -P1:-01 to P101 Hz 0.0 Sets jog / preset speed 8

. Centre point of skip frequency band set up in

Skip frequency P102 to Pi01 Hz 0.0 conjunction with P10

Skip frequency band 0to P01 Hy 0.0 Width of skip fr_equency band centred on
frequency set in RP9

Setpoint Frequency—

v

Output Frequency

The skip frequency function can be used to prevent the drive operati
at a particular frequency poing.qg.if a particular motor speed causes
resonance or vibration that may be potentially damaging to a machin
The Skip Frequency band is defined as

Low Point = PP9¢ (P210/ 2)

High Point = RR9 + (P210 / 2)

The drive will ramphroughthe Skip Frequendyand at the ramp rates
set in P103 & P104. If the setpoint frequency falls within the band, the
drive will maintain the output frequency either just above or just belo
the skip frequency bandased on the following

Setpoint > P09, Output Frequency B209 + (P210 / 2)

Setpoint < P9, Output Frequency = RIB ¢ (P210 / 2)

Analog output /

Digital output mode
:Drive enabled

: Drive healthy

: Motor at target speed
: Motor Speed >0

: Motor speed >= limit

OO0k~ wWNRE O

Digital Output Mode. Logic 1 = +24V DC
0: Logic 1 when the drive is enabled (Runnin
1: Logic 1 When no Fault condition exists on
the drive

2: Logic 1 when the motor speed matches th
setpoint speed

3: Logic 1 when the motor runs above zero
speed

Options 4 to 6 : the Digital output is enabled

A

D'g'ta.l Output 1 Mé)tor torque >= "_m.lt . ! using the level set in PR2h and P212L
Function select : 2° Analog Input >= limit
Analog Output Mode Analog Output Mode
7 - Motor speed 7 : Motor Speed, 0 to 10V =0 te(®
) P 8: Motor torque, 0 to 10V = 0 to 200% of
8 : Motor torque
9 - Motor power motor rated torque
- P 9: Motor power, 0 to 10V = 0 to 150% of driv|
10 : Motor current
rated power
10: Motor Current, 0 to 10V = 0 to 200% ofH
08
Digital Output Control o With P211 = 4 to 6, Digital Output 1 is set to
High Limit 0.0 t0 2000 & 100.0 Logic 1 (+24V DC) when the value set i P2
- is exceeded, and returns to Logic 0 (@¥en
Dlg'tal. O_utput Cortiiq] 0.0to P212h % 100.0 the selected value reduces below the limit se
Low Limit -
in P212L
+ 24 Volt DC

Signal Level

Digital Output —

When P211 is set to 4, 5 or 6, P2 controls the level at which the
output switches. PA2 contains two valuesi KS  W{ 6 A (1 OK- |
MHKO | yR (KS W{alATG aKowg f@ soe HystedeSid
to be programmed, to prevent the output switching rapidly with small
signal variations.

The output switches high (+24V DC) when the selected signal source
exceeds the threshold percentage level set inlRB. The output will
then remain high until the signal falls below the value set i1 P12

when it will return to OV DC.
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Units

Default

Explanation

P213

P214h

P214L

200%

P214h

pP214|

34

" Description

Selects the function assigned to the relay
output.
0: Logic 1 when the drive is enabled (Runnin

0 Dr!ve enabled 1: Logic 1 When no Fault condition exists on
1 : Drive healthy .
2 : Motor at target speed the drive
UserRelay Output ) get sp 2: Logic 1 when the motor speed matches th
) 3 : Motor Speed >0 0 ;
Function Select ) o setpoint speed
4 : Motor speed >= limit i .
) R 3: Logic 1 when the motor runs above zero
5 : Motor torque >= limit .
6. 3¢ Analog Input >= limit speed The zero speed threshold level is
’ defined inP604
Options 4 to 6 the Digital output is enabled
using the level set in PP4h and P2L4L
Relay Output Control 3 With P213 = 4 to 6, the User Relay Output is
High Limit 0.0 to 2000 % 100.0 set to Logic 1 (+24V DC) when the value set
Relav Outout Control P214h is exceeded, and returns to Logic 0 ((
y Dulp 0.0to P214h % 100.0 when the selected value reduces below the
Low Limit R -
limit set in P212L
+ 24 Volt DC

A

Signal Level

Digital Output —

When P213 is set to 4, 5 or 6, P4 controls the level at whicthe

output switches. P H

Mn KO

Iy R

signal variations.

The output switchesigh (+24V DC) when the selected signal source
exceeds the threshold percentage level set irlBA. The output will
then remain high until the signal falls below the value set i1 B2
when it will return to OV DC.

0 KS W{4ATHI Rowg & sofhe HySegeSid
to be programmed, to prevent the output switching rapidly with small

O2yilAya (62 O dSa

Relay Output Mode

0:
1:

Normally Open
Normally Closed

Invertsthe operating status of the User Relay|
0: Logic 1 = Relay Contacts Closed

1: Logic 1 = Relay Contacts Open

The drive must be powered for tleontacts to
close

Zero Speed Holding
Time

0 to 60

0.2

Determines the time for which the drive
output is held at zero speed when stopping,
before the drive output is disabled. This can
useful when a motor with a brake is used, as
allows timefor the brake to operate before
the drive output is disabled.

Start Mode Select

E d gre
Aut @
Aut dto 5

Aut 6

Edger : Following Power on or reset, the drivi
will not start if Digital Input 1 remains closed.
The Input must be closed followirrgpower on
or reset to start the drive.

Auto-0 : Following a Power On or Reset, the
drive will automatically start if Digital Input 1 i
closed.

Auto 1 to 5 : Following a Fault, the drive will
make up to 5 attempts to restart at 20 secon
intervals. The dve must be powered down to
reset the counterThenumbers of restart
attempts arecounted, and if the drive fails to
start on the final attempt, the drive will fault
with, and will require the user to manually
reset the fault.

Spin Start Enable

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

www.invertek.co.uk



Par.

Description

Optidrive Plus ' Advanced User Guide

Units

Default

Explanation

P219

P2-20

pP221

p222

P223

P224

P225

P226

p227

P228

P229

WN PP O

: Minimum Speed, Edge
: Previous Speed, Edge

Activeonlywhen P112 = 1 or 2

0: Following a stop and restart, the drive will
run at minimum speed

1: Following a stop and restart, the drive will
run at the bst setpoint speed

2: As per setting 0, except that the Run

Keypad Restart Mode L - 0 command will be determined by the status off
: Minimum Speed, Auto L. . .
. . Digital Input 1, and the user is not required tq
: Previous Speed, Auto
press the keypad start button
3: As per stting 1, except that the Run
command will be determined by the status off
Digital Input 1, and the user is not required tq
press the keypad start button
When P220 >0, the drive enters standby
mode if theminimum speed is maintained for
the time period set in R20. The drive display
Standby Mode 0.0to 60.0 seconds 0.0 will showsS t a n aiidyhe output to the
motor is disabled until the setpoint frequency|
moves above the minimum frequency (B2)
Display Scaling Factor 8028 ;2%0?2 — - 0.000 Disabled if P21 is set to 0.
1 ) Motor S zedp If P221 is set >0, the variable selected in22
Display Scaling Source| P - 0 is multiplied by the factor entered in P21,
2 - Motor Torque and displayed whilst the drive is runnin
3 : Motor Current play 9
Enables the internal brake chopper on Size 2
0 : Disabled and above drives. Settings 1 and 2 provide
- 1: Enabled, Low Duty software monitoring of the braking power
Binke Circuit Enable 2: Enabled, High Duty 0 consumption. Setting 3 disables the
3 : Enabled, No Protection protection, and externally monitoring must be
used See sectio®.6for further information.
Effective power stage switching frequency.
. o 41t016/24/32 16 I AAKSNJ TNBIjdzSyOAaSa N
Effective Switching . . . .
Drive Power Rating kHz 8 noise from the motor, and improve the outpu
Frequency :
Dependent 4 current waveform, at the expense of increase
drive losses
Deceleration & ramp down time
Selected Automatically on mains power loss
P105=2
nd . - A
2_ Deceleration Ramp 0.0t0 3000 seconds 0.0 Can also be selected by digital inputs,
time dependenton P201 setting.
When set to 0, the drive decelerates as
quickly as possible, whilst preventing an
overvoltage trip
Modbus RTU serialata link communication
BaudRate ! WiQ adzZFFAE A
19.6,119.2,t38.4,t57.6, trip if communication with the network maste
Modbus . . . . |
Communication Baud 1115.2 kbaud t115.2 is lost, after a time period setin B6y @ !
r9.6, r19.2, r38.4, r57.6, ' suffix indicates that the Optidrive will Ramp t
Rate . L
r115.2 stop in the event of a loss of commigation
with the network master, after the time periog
set in PE08.
Sets the communication address for the drive
Drive Communication | 0: Disabled i 1 when connected on an Optibus Modbus
Address 1to 63 RTUNetwork The same drive address is use
on both networks.
When in Master Mode, the drive transmits
Master / Slave Mode 0 : Slave Mode operatlonal status via the serial data_hnk. All
) - 0 drives on the data link must have unique
Select 1: Master Mode .
addresses. Only one drive can be programm
as a Master
Scaling factor applied to any speed reference
Digital / Slave speed on the serial data linkg.g.in Master / Slave
g9 P 0.0t0 500.0 % 100.0 | operation, a Slave drive will apply this scaling

reference scaling factor]

factor to the transmitted Master speed
reference
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. " Description Units Default = Explanation
U 02 4 0-24V DC Configures the analog input signal to match
. . the reference connected to terminal 6. Only
P230 Ec:frzftr analog input U 0- £®10vDC - U 02-4| voltage signals can be directly connected, m
-10 - 40 +20VDC reference signals require an external resistor|
-2 4 2 4=-24t0+ 24V DC connection.
Scales the analog input by this factery.if P2
Bipolar analog input 30 is set for @ 10V, and the scaling factor is
P23l scFe)\Iing e 0.0t0 500.0 % 100.0 set to 200.0%, a 5 volt input will regsult in the
drive running at maximum speed (1)
Bipolar analog input Sets an offse_t, asa pgrce_ntage _of the full scg
p232 offset -500.0 to 500.0 % 0.0 range of the input, which is applied to the
analog input signal

TheOptidrive converts the analog input signal value to a percentage,
10 whichcan be viewed in RO1. If the input is used as a speed reference
the scaling within the drive is automatic so that 0% =0R ketting and
100% = PD1. If the input is used as a torque reference, the scaling a
is automatic so that 0% = 8 settingand 100% = R@7 setting.

If an alternative scaling is required, this can be achieved using a
combination of PB1 and PB2.See the Blue Line

P232 defines an offset applied to the analog input. With322set to
Volts 20%, any values below 20% of the fulllsarange of the analog input ar
treated as zero, e.qgvith P231 set for a @; 10 volt signalyalues below
2 volt. Since this is an offset only, the full scale value is reduced by tk
same percentage, e.g. with B2 set to 20%, when 10 volts is applied
the analog input (assuming R® is set for @ 10 volt format), it will be
treated as 80% of the full scale vali&=e the Red Line

2 P231 can then be used to apply a scaling factor. This is a multiplicat
0 factor applied to the signal, e.g. if arv8lt signal is required to give the
full range output with the input format set to €10 volts, then P31 =
0 Input % 80 100 | 10/8 x 100% = 125%ee the Purple Line
D 02- 4 Digital

| he f for the® analog i
U 0_ i@to 10V DC Selects the format for the analog |nput

2" analog input format > D 02-4| Selectingd 02 4sets the input up as a

AD 20 =0 to 20mA

Scales the™? analog input by the factor set in

nd . .

2" analog input scaling| 0.0to 500.0 % 100.0 this parameter
0 : Disabled (No Scaling) Active in Keypad mode (P2 = 1 or 2) and
1: Scaledby P229 Master / Slave mode only.

Digital speed reference 2 : Scaled by P29, then 1: Actual Speed = Digital Speed x2B2

. bipolar analog input added a: - 0 2: Actual Speed (Digital Speed x P29) +

scaling control ;
an offset bipolar analog reference
3 : Scaled by P29 and by 3 : Actual Speed = Digital Speed x2BX
bipolar analog input bipolar analog reference

U 0 - £0to 10V

A 4-20 =4 to 20mA

Analog output format - - Selects the analog outpsignal format
g outp U 10=1mtooV U 0- ] g outpsig

A 20 4 =20to 4mA

Defines the access code which must be
Extended menu access

0 to 9999 - 101 entered in P114 to access parameter groups
code
above Group 1
Parameter Lock 0 : Unlocked r 0 When locked, all parameter changes are
1: Locked prevented
Hours Run Counter 0 t0 99999 Hoo i Indicates the number of hours for which the

drive has run
Read only parameter, showing the drive type|
and power rating

Drive Type / Rating N/A - -
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7.4.Parameter Group & PID Control

Par.

P301

P302

P303

P309

P310

Description

Units | Default |

Explanation
PID Controller Proportional Gain. Higher values provide a
greater change in the drive output frequency in response t

Proportional gain | 0.1 to 30.0 i 20 small changes in the feedback signal. Too higalae can
cause instability
Integral time PID Controller Integral Time. Larger values provide a more
constant 0.0to 30.0 seconds| 1.0 | damped response for systems where the overall process
responds slowly
Differential time 0.00to 1.0 seconds| 0.00 | PID Differential Time Constant
constant
Direct operationg Motor speedincreasesith an increase in
PID operating 0 : Direct i 0 the feedback signal
mode 1: Inverse Inverse Operatiomr Motor speeddecreass with an increase
in the feedbaclsignal
PID Setpoint / 0 : Digital S(?Iects the source for the PID Reference / Setpoint
reference select | 1: Analog i 0 0 ) P.?’OG Is used . .
1 : Bipolar analog input is used
PID digital . .
0.0to 100.0 % 0.0 | Sets the preset digital Pieference / setpoint
reference
IFi:'n'?t f)?j?g&"er Mg 5308 to 100.0 % 100.0 | Limits the maximum value output from the PID controller
F.)”? qRllieller low 0.0to P307 % 0.0 | Limits the minimum output from the PID controller
limit output
0 : PID output range limited by 3 & P308
0 : Digital output limits 1 : PID maximum output limited by the sigapbplied to the
User PID output | 1 : Analog Upper Limit bipolar analog input
limit / function 2: Analog Lower Limit - 0 2: PID minimum output limited by the signal applied to the
control 3 : PID added to Bipolar bipolar analog input
analog input reference 3: PID output is added to the speed reference applied to th
. bipolar analog input
i ° feedback 0 : 2% Analog Input - 0 Selects the source of the PID feedback signal

source select

1: Bipolar analog input

For further details on using the PID Controller, refer to secti@® on page52

www.invertek.co.uk

37



Optidrive Plus ' Advanced User Guide
7.5. Parameter Group 4 High Performance Motor Control

Incorrect adjustment ofparameters in menu group 4 can cause unexpected behaviour of the motor and any
connected machinery. It is recommended that these parameters are only adjusted by experienced users.

P403

P404

P405

P406

P407

P408

P409

P410

38

WARNING
Description ' Units | Default| Explanation
0 EVector Speed Control Selects the motor control method. An autotune must be
Control Mode 1 Veector Torque Control i 2 erformed following a change, see section 6.4
2 : V/F Speed Control P 9 ge. )
e When set to 1, the drive immediately carries out a aon
Motor parameter | O : Disabled .
) - 0 rotating autotune to measure the motor parameters for
autotune 1: Enabled : -
optimum control ancefficiency
Sets the proportional gain value for the speed controller.
Higher values provide better output frequency regulation a
response. Too high a valeancause instabilitpr even over
current trips. For applications requiring best possible
performance, the alue should be adjusted to suit the
Speed controller connected load by gradually increasing the value and
) .| 0to 4096 - 300 o )
proportional gain monitoring the actual output speed of the load until the
required dynamic behaviour is achieved with little or no
overshoot where the output speed exceeds the setpoint
In general, higher friction loads can tolerate higher values
proportional gain, and high inertia, low friction loads may
require the gain to be reduced.
Sesthe integral time for the speed controller. Smaller valug
provide a faster response in reaction to motor load change
Speed controller . . L " .
; : 0.0%0 to 1.000 seconds| 0.050 | at the risk of introducing instabilityFor best dynamic
integral time ° i
performance, the value should be adjusted to suit the
connected load.
Motor power 0.0.50 to 1.00 i i Motor nameplate power factor, which must be entered for
factor s ) Vector operation (PO1 =0or 1)
0 : Preset ValugP407)
Torque reference ; ;Lp;lgl%nﬁ:‘;gtmpm i 0 When operating in vector mode (P = 0 or 1), selects the
source select 3 - Modbus RTU source of the torque reference
4 :Master / Slave
Maximum torque _ _
limit / torque 0 t0 200.0 % 200.0 If P401 - 1 and RO6 = 0 sets the pre'_seF torque reference
If P401 = 0, set¢he maximum torque limit
reference
Il}ﬂn;riltlmum torque 0 to 150.0 % 0.0 | Sets a minimum torque limit, see the warning below
V/E characteristic When oper_atlng in V/IF mode (I_im = 2), s_ets a fr_equency
) point at which the voltage applied in B0 is applied to the
adjustment 0.0to P1-09 Hz 0.0 . .
frequency motor. Care must be taken to avoiderheatingand
damaging the motor when using this feature
V/F characteristic In conjunction with P99, in V/F mode (P81 = 2), sets the
adjustment 0 to PX07 - 0 voltage applied to the motor ahe adjustment frequency set
voltage in P409
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7.6.Parameter Group g Motor Parameters

P501

P502

P503
P50

P505
P506

P507

P508

P509

P510

P511

P512

Incorrect adjustment of parameters in menu group 5 can cause unexpected behaviour of the motor and any
connected machinery. In general, these parameters shoNi@Tbe adjusted by the user, and it is recommende
that these parameters are only adjusted by experienced users.

WARNING
Description Units  Default | Explanation
Motor Stator Drive dependent X )
resistance (Rs)
ngsot;E(?(tao(rRr) Drive dependent K - During an autotun'e, .the drive measures / calculates these
- - parameters to optimise the motor control performance. The
Stator inductance | Drive dependent . .
(Ls) - - value; can be adjusted by the user, however this may hav
Magnetising 10% to 80% of motor rated negative dfect on the motor behaviour, or cause unexpecte
A - results, and this isot recommended.
current (Id rms) current
Leakage 0.025 to 0.250
coefficient (sigma) i )
Reserved - -
Quick Rs 0: Disable 1: Enable Since an autdune is usually carried out during the
measurement commissioning process, the motor is usually cold when thi
Enable happens. Temperature dependent parameteraspecially
stator resistance;, can vary significantly during operation.
Whenever the drive is enabled from a stopped condition, tf
drive will normally start from the Auttuned (cold)
parameters. To cater for the possible variance in stator
- 0 resistance, the drive catarry out a quick stator resistance
measurement on enable. This is carr@ad during the
magnetisation phase and can addelay of one
magnetisation time constant (typically 1@®200 ms) before
the drive will start to ramp up in speetihis parameter
enables (1) or disables (0) the motor stator resistance quic
measurement when the drive run signal is given. This func
is only active when the drive is in vector control mode.
Reserved - -
Over voltage 0 to 100% of motorated This parameter is only valid in vector speed control mode.
current limit current. This parameter will come into function once the drive DC b
voltage increase over certain limit. This voltage limit is set
internally just below the over voltage trip level. $hi
parameter will effectively limit the output torque current in

% 0 order to prevent large current going back to the drive, whic
may cause over voltage trip. A small value in this parametg
will limit the motor control torque once drive DC bus over t
control level. A higher value may cause big distortion on th
motor current, which may cause an aggressive behaviour
the motor.

Regeneration 0.0to 200% of motor rated This parameter defines the control current limihen motor
current limit current in regenerating mode. The value in this parameter represe
the percentage value of motor rated current that is defined
P1-08. The current limit that defined in this parameter will
o override the normal torque producing current limit when
% 100.0 . : :
motor goes into regeneration mode. Too high a value may
cause big motor current distortion and the motor may
behaviour aggressively once motor goes into regeneration
mode. The output torque of the motor may reduce during
regeneration if the value in this paraater is too small.
Pulse width 0...500 This parameter is used to limit the minimum output pulse
limitation (Time = value *16.67ns) width, which can be used for long cable applications.

Ms ) Increasing the value of this parameter will reduce the ok
over-current trips on long motor cables, but will also reduce
the maximum available output motor voltage for a given in
voltage.

V/F mode nXHnnnYa This parameter is used to set up a minimum delay time for
magnetising ms ) magnetising current control in V/F mode when drive run
period signal is given. Too small a value may cause the drive to t

on overcurrent if the acceleration ramp is very short.
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7.7. Application Specific Parameters

Units

Default

P601

P602

P603

P604

P605

P606

P607

P608

P609

P610

P611

40

Description

Explanation

Software upgrade 0 Disable - 0 Enables the Appl_ication Mezloading / firmware upgrade
enable 1:1/0 En process see sectiori3
2:DSP En
Thermal . - 0 When set to 1, the drive will automatically reduce the outpy
0 : Disable - o : .
management ) switching frequency with increasing heatsink temperature,
1: Enable - A
enable reducethe risk of an over temperature trip.
Auto-reset delay MEXcCn s 20 Sets thedelay time allowed between consecutive reset
time attempts when Auto Reset is enabled (seel72
% 0.3 This parameter definea band around zero speed as a
percentage of P-D9. When P211 or P-13 = 2 or 3, output
User relay speed frequenvci.gs belowhisévl- f d%SA I N;S i NB I ThiS
hysteresis band non X Hpo®n T dzy_Ou A2Y _A_a _dza SR u2 _ LJI‘ﬂﬂSe_@_S)/
operating speed coincaswith the level at which the digitd
relay output changes state. EigP213 = 3, PD1 = 50Hz and
P6:04 = 5%, the relay contacts close above 2.5Hz
Encoder Feedback AOX om - 0 (Disabled)| Enables the Encoder Feedback OptiBae sectiod.8for
Enable further information.
Encoder PPR 0 .. 10000 - 0 Sets the number of Pulses Per Revolution for the encoder
Encoder Speed | 0.0X @n % 5.0 This parameter definethe allowed speed error between the
Error Limit encoder feedback and the Optidrives own estimated rotor
speed. When set to zero, the protection is disabled.
Modbus 0: disabled S 2 This parametecontrolsthe behaviour of the drivén the
communication 1..60 event of a loss ofommunication between drivand Modbts
loss timer Network Master whilst the drive is operatingVhen set to
zero, the drive will continue runningéommunication with
the Modbusmaster is lost.
When set to avalue larger than zero, the drive will trip after
the number of secondspecified in this parameter.
This parameter is active regardless of the setting o121
hence even if the Modbus Network Master is being used tg
monitor the drive rather than contrdt, a loss of
communication will still cause the drive to trip.
Speed droop 0.0XH p ®E2-092 3 Hz 0 (Disabled)| This parameter only applies when the drive is in vector spe
control control mode. (PD1=0)When set to zero, thepeed droop
control function is disabled. If F@ > 0, this parameter
effectively defines a slip speed at motor rated output torqu
The droop speed is the percentage value of0®1Depending
on the motor load condition, the reference speed will be
reduced by a certain droop value before goes inpeed
controller. See equations below:
Droop speed = RG89 * P09
Droop value = Droop speed * ( Motor real torque / Motor
rated torque)
Speed controller input = Speed referergBroop value
BrakeChopper 0.0XH N dn % 2.0 This parameter defines th#uty cycle applied to the brake
Duty Cycle when chopper whilst the drive is in an under temperature trip sta
Under A Brake resistor can be mounted to the drive heat sink, an
Temperature used to warm the drive until the correct operating
temperature is reachedrhis parameter should beased with
extreme care as incorrect adjustment may result in
exceeding the rated power capacity of the resistor. Externa
thermal protection for the resistor should always be used t
avoid this risl¢ see sectior®
Preset Speed Run| 0.0..600.0 S 0.0 Defines a time period for which, following an enable signal

Time On Enable

being applied to the drive, the drive willn at the speed
programmed in Presetg@ed? (P207). This feature can be
used on pumps to provide a reverse spin on start up, to av|
potential blockages.
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Par. Description Default | Explanation
Preset Speed Run| 0.0..600.0 S 0.0 Defines a time period for which, following removal of the
Time on Disable enable (Run) signal and tldeive ramping to standstill, the

drive will then operate at the speed set in Preset Speed 8 (
08). This feature can be used in applications such as
underground PCP pumps to provide an unwind of the
driveshaft on stopping.

P612
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7.8. Parameter Group @; Monitoring Parameters (Read Only)

. \ Description Display range Explanation
PGO1 \ Bipolar analog input value 0to 100 % 100% = max input voltage
P002 \ 2nd Analog input value 0to 100 % 100% = max input voltage
P0G03 \ PreRamp Speedd®erence -500 to 500 % 100% = P09
P004 \ Digital speed reference -P1:-01 to P101 Hz / Rpm | Digital speed reference
PG05 \ Torque controller reference 0 to 200 % Torque reference setpoint
Sl PID Reference 0to 100 % PID reference / setpoint
'yl PID Feedback 0to 100 % PIDcontroller feedback value
W PID error 0to 100 % Actual PID error
PG09 \ PID P Term 0to 100 % Proportional component
PG10 \ PID | term 0 to 100 % Integral component
NSER PID D term 0to 100 % Differential component
PG12 \ PID Output 0to 100 % Output from PID controller
PG13 \ Output Torque 0 to 200 % 100% = motor rated torque
PG14 \ Magnetising current Drive dependent A Motor rms magnetising current
S Rotor Current Drive dependent A Rotor rms current
P016 \ Field Strength 0to 100 % Magnetic field strength
MOVl Stator resistance Drive dependent Ohms Phase to phase stator resistance
SOSER Stator Inductance Drive dependent H Stator inductance
SSEI Rotor resistance Drive dependent Ohm Calculated rotor resistance
Pl DC Bu¥/oltage 0 to 1000 Volts | Internal DC Bus voltage
M¢¥4R Drive Temperature 0to 120 °C Measured heatsink temperature
Me¥¥28 Supply voltage L4 L2 Drive dependent Volts Phase to phase supply voltage
eIl Supply voltage L&L3 Drive dependent Volts Phaseo phase supply voltage
229 Supply voltage L8L1 Drive dependent Volts Phase to phase supply voltage
P025 \ Estimated rotor speed Drive dependent Hz / Rpm | In vector mode, estimated speed of motor
%Ll kWh meter 0to 999.9 kWh Cumulative energgonsumption
evyal MWh meter 0 to 60,000 MWh Cumulative energy consumption
e¥iS 3 Software ID; 10 Processor Drive dependent - Version number & checksum
Ml Software ID; Motor Control Drive dependent - Version number & checksum
MO Drive seriahumber Drive dependent - Unique drive serial number
[MOXIW Drive serial number #2
MoxXyal DSP bootloader version E.g.4 M®dnneE
HOXXIN Measured Cos phi E.g. 0.78
SOXZ3l Comms error count (DSP) n X cppop
MO Configuration register value Internal value
P0-36 \ Digital input status Internal value
kYAl Analog out internal value Internal value
LM Current Phase U offset Internal value
SRl Current Phase U ref Internal value
eIl Current Phase V offset Internal value
YRl Current Phase V ref Internal value
YV Bl Brake resistor max on time Time in milliseconds
P043 \ Brake resistor duty cycle Internal value
WYYl Uq internal ref value Internal value
VIl Ud internal ref value Internal value
P046 \ Measuredspin start speed Internal value
¢ Yal Calculated slip speed value Internal value (V/F mode only)
VR Hoist boost speed Internal value
VN Rated Iq internal value Internal value
P0O50 \ Motor voltage V phph (rms)
P0O51 \ Switching frequencinternal Internal value
P052 \ Speed hysteresis value Internal value
Il PID DC bus feedback value 0..4096
PG54 \ Modbus comms error n X cppop
U Modbus speed reference Internal value
P056 \ Droop speed Internal value
P0O57 \ EncoderSpeed -P1-01 to P101 Hz / Rpm | Displays the encoder speed
P0O58 \ Speed jump zone Internal value
P0O59 \ Modbus write command data valu¢ Register dependent
PG60 \ Motor control loop ID n X cppop
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8. Digital Input Functions

8.1. Terminal mode (P42 =0)

P201 | Digital input 1 (T2) Digital input 2 (T3)

Digital input 3 (T4) Analog input (T6)

0 Open: Stop (disable) Open : Bipolar analog speed ref Open : Preset Speed 1 Binolar analod input
Closed: Run (enable) Closed : Preset speed ref Closed : Preset Speed 2 P g1np
1 Open: Stop (disable) Open: Preset Speed 1 Open: Preset speed 1/ 2 Open : Preset Speed 1/2/3
Closed: Run (enable) Closed: Preset speed 2 Closed: Preset speed 3 Closed : Preset Speed 4
Digital Input 2 Digital Input 3 Bipolar analog input Speed Setpoint
Open Open Open Preset Speed 1
2 Closed Open Open Preset Speed 2
Open: Stop (disable) Open Closed Open Preset Speed 3
Closed: Run (enable) Closed Closed Open Preset Speed 4
' Open Open Closed Preset Speed 5
Closed Open Closed Preset Spee@
Open Closed Closed Preset Speed 7
Closed Closed Closed Preset Speed 8
Open: Stop (disable) Open : Forward Open: Bipolar analog ref . .
s Closed: Run (enable) Closed : Reverse Closed: Preset Speed 1 Bipolar analog input
4 Open: Stop (disable) Open : Forward Analog input 2 Bipolar analog input
ClosedRun (enable) Closed : Reverse Speed Reference (e.g. Torque Reference)
5 Digital Input 3 Bipolar analog input = Speed Setpoint
— Open: Stop (disable) Open : Forward Dfjen Open Preset Speed 1
e Closed: Run (enable) Closed : Reverse Bilsed Open Preset Speed 2
: ' Open Closed Preset Speed 3
Closed Closed Preset Speed 4
) . . External trip input :
6 Ol Stop (disable) Open: FonNard Open: Trip, Bipolar analog input
Closed: Run (enable) Closed : Reverse . .
Closed: No Trip
Open: Stop (disable) Open: Stop (disable) Open: Bipolar analog speed ref . .
! Closed: Fwd Run (enable) Closed: Rev Run (enable) Closed: Preset Speed 1 Bipolar analog input
Open: Stop (disable) Open: Stofdisable) Open: Bipolar analog speed ref . L
8 Closed: Fwd Run (enable) Closed: Rev Run (enable) Closed: Preset Speed 1 Bipolar analog ifipLt
Digital Input 3 Bipolar analog input = Preset Speed
Open: Stop (disable) Open: Stop (disable) Open Open Preset Speed 1
° Closed: Forward Run (enable) | Closed: Reverse Run (enable) losed Open Presegi@peed 2
' ’ Open Closed Preset Speed 3
Closed Closed Preset Speed 4
10 Open: Stop (disable) Open: Stop (disable) gxt:rr]r'laTdritnpmput: Binolar analog input
Closed: Forward Run (enable) | Closed: Reverse Run (enable) pen . P P ginp
Closed: No Trip
Open: Stop (disable) Open : Bipolar analog speed ref Exterr'lal .t”p nput: . .
11 ; . Open: Trip, Bipolar analog input
Closed: Run (enable) Closed : Preset speed 1 . .
Closed: No Trip
. . . External trip input :
12 gﬁig-d'sg)gr? I(Seibellﬁ)le) 8%932& I'3I’Beisf;tlasrF;:?Salcllo1 speed ref Open: Trip, Bipolar aggieg input
. - BIp gsp Closed: No Trip
Normally Open (NO) Normally Closed (NC) Open: Bipolar analog speed ref . .
13 Momentarily Close to Run Momentarily Open to Stop Closed: Preset Speed 1 Bipoigisiog input
Normally Open (NO) Normally Closed (NC) Normally Open (NO) : .
14 Momentarily Close to Run Fwd | Momentarily Open to Stop Momentarily Close to Run Rev B analog input
Open:Stop (disable) Open : Forward Open: Decel Ramp 1 (1) . .
15 Closed: Run (enable) Closed : Reverse Closed: Decel Ramp 2 (P3) Bipolar analog input
16 Open: Stop (disable) Open : Forward Open: Decel Ramp 1 (o4) Open: Preset Speed 1
Closed: Run (enable) Closed : Reverse Closed: Decel Ramp 2 (P2) Closed : Preset speed 2
17 Normally Open (NO) Normally Closed (NC) Normally Open (NO) Open: Preset Speed 1
Momentarily Close to Run Fwd | Momentarily Open to Stop Momentarily Close to Run Rev Closed : Keypafpeed Ref
18 Digital Input 2 \ Digital Input 3 Preset Speed Ref
Open: Stop (disable) Open Open EPoTSPeed 1 Open : Preset Speed Ref
Closed: Run (enable) Closed Open Preset Speed 2 Closed : Keypad Speed Ref
' Open Closed Preset Speed 3 - Reyp P
Closed Closed Preset Speed 4
Open: Stop (disable) Open : Bipolar analog speed ref . . .
19 Closed: Run (enable) Closed : Analog input 2 speed ref Analog input 2 Bipolar analog input
Open: Stop (disable) Digital Output : Open : Bipolar analog speed ref . .
20 Closed: Run (enable) Drive Healthy = +24V Closed : Preset Speed 1 Bipolar analog input
Open: Stop (disable) Digital Output : Open : Forward . .
21 Closed: Run (enable) Drive Healthy = +24V Closed : Reverse Bipolar analog input
. - External trip input :
Open: Stop (disable) Digital Output : . . .
22 ) : - Open: Trip, Bipolar analog input
Closed: Rufenable) Drive Healthy = +24V Closed: No Trip
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Negative Preset Speeds will be inverted if Run Reverse selected.
NOTE L .
The external trip input can be used to connect a motor thermistor

8.2.Keypad mode (P12 =1 or 2)
Digital input 2 (T3) Digital input 3 (T4)

Bipolar analognput (T6)

Open: Stop (disable)

Closed : remote UP pudiutton

Closed : remote DOWN pustitton

No Function

0 ‘ Closed: Run (enable) | When stopped, closing inputs 2 & 3 simultaneously starts the drive
. . External trip input :
1 Open: .Stop (disable) Closed remote UP pustbutton Open: Trip, Closed : remote DOWN puslitton
Closed: Run (enable) . .
Closed: No Trip
Open: Stop (disable) . Open: Digital speed ref Open : Forward
2 ‘ Closed: Run (enable) Closed : remote UP pudiutton Closed: Preset speed 1 Closed Reverse
ERCRNEE Open: Stop (disable) Closed : remote UP pudiutton Closed : remote DOWN pusiutton Open : Forward
IRl Closed: Run (enable) | When stopped, closing inputs 2 & 3 simultaneously starts the drive Closed : Reverse
. . i External trip input :
TR O S | o PP er | O T
) -BIp gsp Closed: No Trip
. . - External trip input : .
11 Open: Stop (disable) Open : Digital speed ref Open: Trip., Open : Forward

Closed: Run (enable)

Closed : Preset spedd

Closed: No Trip

Closed : Reverse

12 Open: Stop (disable)
Closed: Run (enable)

Open : Preset speed 1
Closed : Digital speed ref

External trip input :
Open: Trip,
Closed: No Trip

Open : Forward
Closed Reverse

15 Open: Stop (disable)
Closed: Run (enable)

Open : Digital speed ref
Closed : Preset speed 1

Open: Decel Ramp 1 (01)
Closed: Decel Ramp 2 (P23)

Open : Forward
Closed : Reverse

Open: Stop (disable)

7 Closed: Run (enable)

-

Open : Digitaspeed ref
Closed : Bipolar analog speed ref

Open : Digital / Analog ref
Closed : Preset speed 1

Bipolar analog input

Digital Input 3 Bipolar analog input Preset reference
Open: Stop (disable) Open : Digital speed ref Open Open P8t Speed 1
18 Closed: Run (enable) Closed : Preset speed ref Clazee Open Pregt Speed 2
' ' P Open Closed Preset Speed 3
Closed Closed Preset Speed 4
Open: Stop (disable) Open : Digital speed ref . Open : Forward
19 Closed: Run (enable) | Closed : Analog input 2 ref el g O Closed : Reverse
20 21 Open: Stop (disable) Digital Output : Open : Digital speed ref Open : Forward
’ Closed: Run (enable) Drive Healthy = +24V Closed : Preset speed 1 Closed : Reverse
. . . . External trip input : .
22 Open: Stop (disable) Digital Output : Open: Trip., Open : Forward

Closed: Run (enable)

Drive Healthy = +24V

Closed: No Trip

Closed : Reverse

NOTE

The reverse input only functions under the following conditions

- P112 =1, P29 = 2 or 3. R35 must not be 2 or 3
- P112 = 2. P35 must not be 2 or 3
The external trip input can be used ¢tonnect a motor thermistor, see diagram below

8.3.User PI control mode (R12 = 3)

Digital input 1 (T2)

| Digital input 2 (T3)

Digital input 3 / Analog input 2 (T4)

By default, if the enable signal is present the drive will not Enable until the START button is pressed. To automédiieaitheen&e when the
enable signal is present set-22 = 2 or 3. This then disables the use of the START & STOP buttons

In keypad mode, the speed can be adjusted usingo & O keys on the built in keypad, or a remote mounted Optiport Plus keypad, in
addition to pushbuttons connected to the digital inputs

Bipolar analog input (T6)

0.10, Open: Stop (disable)
12..16, Closed: Run (enable) No Function Analog input 2 Bipolar analog input
. External trip input :
Open: Stop (disable) Open : PID control . . .
11 Closed: Run (enable) Closed : Preset speed 1 Open: T”p’ . Bipolar analog input
Closed: No Trip
. External trip input :
Open: Stop (disable) Open : Preset speed 1 " . .
12 Closed: Run (enable) Closed : PID control Open: Tr|p, . Bipolar analog input
Closed: No Trip
Open: Stop (disable) Open : PID Control . . .
17 Closed: Run (enable) Closed : Bipolar analog ref Analog input 2 Bipolar analog input
Open:Stop (disable) Open : PID Control . . .
19 Closed: Run (enable) Closed : Analog input 2 ref Analog input 2 Bipolar analog input
Open: Stop (disable) Digital Output : . . .
20,21 Closed: Run (enable) Drive Healthy = +24V Analog input 2 Bipolar analog input
. - External trip input :
Open:Stop (disable) Digital Output : i . .
22 Closed: Run (enable) Drive Healthy = +24V Open: Trlp, . Bipolar analog input
Closed: No Trip
NOTE When P205 = 1, Bipolar analog input controls PID setpoint. The feedback must then be connegteldg input 2 and RPB0 must be set to 0 (Defay

setting)
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- The external trip input only functions when the feedback source is the Bipolar analog inpl (P3)

8.4. Digital Input Configurationg Modbus Control Mode

0..2, 4,

6..9,
13..16,
18

10

11

12

17
19

20,21

22

Digital input 1 (T2)

Open: Stop (disable)
Closed: Run (enable)

\ Digital input 2 (T3) Digital input 3 / Analog input 2 (T4)

No Function

No Function

Bipolar analog input

Bipolar analog input (T6)

Open: Stop (disable)
Closed: Run (enable)

Open :Forward
Closed : Reverse

Open: Modbus Speed Reference
Closed: Preset Speed 1 Reference
Bipolar Analog Input

Digi Input 3

Bipolar analog input

Preset Speed

Open: Stop (disable) Open : Modbus Speed Ref Open Open Preset Speed 1
Closed: Run (enable) Closed : Preset Speed Closeq Open Preset Speed 2
' ' p Open Closed Preset Speed 3
Closed Closed Preset Speed 4
. External trip input :
Open: Stop (disable) Open : Master Speed Ref o . .
Closed: Run (enable) Closed : Digital Speed Ref ce g . Bipolar analog input
ClosedNo Trip
. . . External trip input :
Open: Stop (disable) Open : Master Speed Ref Open: Trip, Bipolar analog input

Closed: Run (enable)

Closed : Preset Speed 1

Closed: No Trip

Open: Stop (disable)
Closed: Run (enable)

Open : MasteSpeed Ref
Closed : Bipolar Analog Ref

External trip input :
Open: Trip,
Closed: No Trip

Bipolar analog input

Open: Stop (disable)
Closed: Run (enable)

Open : Master Speed Ref
Closed : Bipolar Analog Ref

Open: Modbus / Analog Ref
Closed: Preset Spedd

Bipolar analog input

Open: Stop (disable)
Closed: Run (enable)

Open : Master Speed Ref
Closed : Analog Input 2 Ref

Analog Input 2

Bipolar analog input

Open: Stop (disable)
Closed: Run (enable)

Digital Output :
Drive Healthy = +24V

Open :Master Speed Ref
Closed : Preset Speed 1

Bipolar analog input

Open: Stop (disable)
Closed: Run (enable)

Digital Output :
Drive Healthy = +24V

External trip input :
Open: Trip,
Closed: No Trip

Bipolar analog input
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9. AdvancedDrive Functions

9.1.Vector Speed Control

9.1.1. Overview

Vector Speed Control is designed to provide enhanced control over standard induction motors without the requirementl tarirestabder.
Vector Speed control provides
e Enhanced regulation of motor speed with respect to load changpmally motor speed is maintainegthin + /- 0.5% for up to
200% change in applied load
e Enhanced low speed and starting torque, up to 200% starting torque can be generated

Vector Speed Control is particularly suited to
e  Applications with high startingprque requirements
e Applications require accurate speed holding with changing loads

Vector Speed Control should not be used when
e  Multiple motors are connected to a single Optidrive
e  OQutput dv / dt filters are used
e High output frequencies are required, tgally greater than 100HZ
e Long motor cables are used, Invertek recommends a maximum of 50metres
e The Energy Optimisation function is in use, see paramet€f5Hfh sectiorv.2

9.1.2. Commissioning

Vector Speed Control requires accurate motor data to be entered into the drive parameters for correct operation. Anytipotriesor
errorsmade can cause unexpected results and poor motor performanie following parameterare required:

e P1-07¢ Motor Rated Voltage

e P1-08¢ Motor Rated Current

e P109¢ Motor Rated Frequency

e P405¢ Motor Rated Power Factor

These values should all be available on the motor nameplate. If they are not, the motor manufacturer should be ctmsblizd the
correct details. If all values are available except the motor power factor, theibR4&n be set to 0, and the Optidrive will attempt to
determine the value during autotune. It is always recommended to use the motory dz¥ I GréluzNtRis\:Enzbe obtained.

Once the parameters are enteredector mode can be selected, and an autotune carried ¢ig.importantwhen using Vector Modthat an
autotune issuccessfullgarried outby the Optidrive to measuréhe key motor parameters whicare required for best performance. The
values measured are:

e P501c¢ Stator Resistance

e P502¢ Rotor Resistance

e P503¢ Stator Inductance

e P504¢ Magnetising Current

e P505¢ Leakage Gefficient

Whilst these parameters are user adjustable, N@Trecommended that they be adjusted by the user, as this will most likely result in poor or
even dangerous motor performance.

Vector Speed Control Mode is selected by settindP4 0.The autotune is carried out by setting-B2 = 1.

Whilst the autotune procedure does not drive or spin the motor, the motor shaft may still turn. It is not normally necessary
uncouple the load from themotor; however the user should ensure that no risk arises from the possible movement of the
motor shat.

The Autotune procedure begins immediately when the parameter is set. No external enable signal is required. The user sh
ensure that the machine is completely safe and the motor is connected to the drive prior to commencing the autotune.

WARNING

Whilst the drive is carrying out the Autotune, the display will sifow t o It ig important to wait until thiseturnsto St dgfore proceeding.

Once the autotune has completed, the Optidrive can now be operated. A new autotune should always be caifiadyochanges are made
to the following:

e  The Motor

e The Motor Connection Cable

e  The Optidrive Motor Parameters (%, P108, P109, P110 and P45)

e The Optidrive Operating Mode (f4)

e The Effective Switching Frequency2@®
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9.1.3. Speed Loop Tuning

When ogerating in Vector mode, the Optidrive estimates the speed of the connected motor, and this can be displayed in Paraleter PO
Thisvalueis then used to continuously adjust the output frequency of the Optidrive to ensure the motor speed exactly mhtheguired
setpoint. To achieve this, a Pl loop is used, which allows the behaviour of the drive to be fine tuned for best perfarmaanpaivien
application. The tuning parameters are:

e P403¢ Speed Loop Proportional Gain

e P404¢ Speed Loop Integrdiime

The speed loop gains can be tuned in the same way as any other PID loop, but monitoring the actual motor behaviounitorelataesired
behaviour and modifying the Pl parameters to achieve the best results. The speed loop gains should alwedwith the motor and load
coupled, they cannot be correctly set if a load is not applied to the motor.

If a high value of Proportional Gain is used, the system can quickly become unstable, particularly if there is vecyidittlanfthe system rad
a relatively high inertia. Systems with low inertia and high friction can typically toleratdarhiglue of Proportional Gain. Too low a gain can
result in poor speed holding and a slower response to setpoint speed changes.

The setting of the | timéepends on the mechanical system, in practice the default value works well in most applications, and should only be
adjusted for applications requiring very fast response to setpoint changes with low inertia loads.

9.1.4. Troubleshooting

The most likely@uses & poor performance in Vector Mode are:
e Incorrect Motor Details entered, or details not set
e No Autotune carried out, or Autotune not completed

In all cases of poor performance, verify
e The Motor data is correct and entered correctly in all parameters
e TheMotor is correctly connected in Star or Delta, depending on the voltage etc.
e An Autotune has been correctly completed

If the motor turns, but is unstable, try reducing-B8 in steps of 100, and check that performance improves.
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9.2.VectorTorque control

The Optidrive Plus%'can operate in either full torque control mode #®4=1) in which the reference input will directly control the output
torque of the motor rather than the speed of the motor, or in speed control with torque limitingd@0) where thelrive predominantly
operates to control the motor speed, however torque can also be limited which may affect the speed control.

Torque control is not possible in V/F mode, therefore it is important that the Optidrive is correctly commissioned anct reletes
parameters correctly set as described in secéoBprior to using any Torque Control functions.

9.2.1. Key torque control parameters:

P406 Torque reference select
This parameter is used to set the motor output torque reference value. The available choices are:

0: Fixed Preset Torquereference is preset by P@7. If this option is used, the motor output torque reference value will be fixed
by the percentage value of motor rated torque set in parameteOP4The motor rated torque is determined
automatically by the autdune.

1: Bipohr analog input If a variable torque reference is required, the analog input can be used as the torque reference. In this case, the
reference value could be changed in real time in proportion to the analog input signal. The correct analog input
signal format should be set in parameter . The input signal format must be unipol@ipolar references are
not supported for a torque limit.

2: 21 Analog input The second analog input will be used as the motor output torque reference. The correct analbgigmaili
format should be set in parameter F33.

3: Modbus torque referencéVhen this option is selected, the motor torque limit is given by the Modbus master. The value can range from 0%
to 200%. For more information about the Modbus control functiod #me Modbus register magsee section
10.3

P408 Minimum torque reference/limit

This parameter will limit the minimum torque reference input valaadis usuallyused to prevent the rotor from locking when operating with
low torque reference values. The default setting for this parameter is Zdnie.parameter should be adjusted with extreme care, as setting
too high a value can cause the motor to rapidly acegkeror exceed the speed reference. In general, this parameter should only be used in
specific applications, where a minimum torque level must always be applied, and it is safe to do so in the applicatiah fisrevdrive is

used.

If the analog inputd used to vary the torque reference, the torque will be scaled linearly in proportion to the analog input frogte4
maximum torque limit in PO7.

For all torque control applications, the maximum speed of the motor can never exceed the speed limP 6.

9.2.2. Torque control with variable speed limits:

Torque control mode is selected using®U4= 1 (vector torque control). The torque reference source is selected usiog. Paet PO6 = 2
and P201 = 4 to use the" analog input signal as torquentrol reference.

In this configuration, the bipolar analog input will be selected as the speed limit. Digital input 2 will control the piotdirection.
Alternatively, setting PB1=19 and opening digital input 2 results in tH& 2nalog inputbeing used as a variable torque reference and the
bipolar analog input as a variable speed limit.

If digital input 2 is closed in torque control mode {®¥=1), then the drive speed will be limited to-B1 (maximum speed limit)

When operating in torqueontrol mode (P491=1), the ser should avoidelectngthe same analog input signal for thospeed limit and
torque limit. In such conditiog maximum speed value in 1 will be used as speed limit.

Increasing P-D3 may also help to reduce the speedeshoot on start up for certain applications.
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9.2.3. Example 1 : Variable torque reference, fixed speed limit

P112 = 0 (terminal mode)

P201 = 0 (digital inputunction select)

P401 =1 (torque mode)

P406 = 1 (bipolar analog input used for torque reference)

The drive operates in terminal control mode with the torque reference provided by the bipolar analog input. If digitd ismten, the
speed is limited by P@1 (max speed limit). If digital input 2 is closed, the speed is limited to speed pr&ss dirive terminal strip
connection diagram below:

1 2 3 4 5 6. 7 8 9 10 11

Y X Y Y X X X XXX

==t

Speed limitiref  Torque Ref

C: Preset 1

O: P1-01
Different settings for PR1 will give different options, including the connection of an external trip input, selection of different max speed limits
via the preset speed parameters etc.

Drive Enable

In torque control mode, the maximum output speed is limitgdthe speed reference value. In keypad control mode the speed reference is set
by digital pot, in terminal mode it is set by the status of the digital inputs and function of the digital inputs se@in P2

9.2.4. Example 2 : Variable torque reference, varialdpeed limit

P1:12 =0 (terminal mode)

P201 = 19 (analog input 1 / analog input 2 select)
P401=1 (torque mode)

P406 =1 (bipolar analog input used for torque reference)

In this case, the max speed limit is set dynamically by the analog iRpaisecond digital input must be closed so that the second analog input
is selected as the speed limit. The bipolar analog input now acts as torque reference and the second analog inpueasi@ginalon speed
limit. See drive terminal strip connectialiagram below:

Drive enable control

o

1 2 3 4 5 6 7 8 9 10 11

QVVQVRPVDDD

L

Digital input 2 (terminal 3) Torque Ref
needs to be closed to enable

second analog input as speed o ]
limit Speed limit / ref using

second analog input

Note that if the speed reference and torque reference share the same input source (this would be the case if the se@bmapdigit open),
then the outputspeed will be limited by the maximum speed limit {1)).

It may also be required to limit the speed to one of the digital preset speeds. This is equally possible, dependintherdgtting of P21.

When running in torque control mode, the estineatrotor speed rather than the requested speed will be shown on the drive display.
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9.3. Master ¢ Slave Function
9.3.1. General

The Optidrive Plus has a built in Master Slave function, which uses the Optibus Plus communications prosasa. dedicated protocadrf

Optidrive Plus, allowing the Master Slave communication to take pl3éo 63 drives can be connected together on a communications

network, using the RJ11 connector. One drive must be configured as the Master, with the remaining drives confidaved.ash® Master

drive outputsits operating state (e.g. Stopped, Running) and output frequency every 30masslave drives will then follow the Running /
{G2LIISR adGlidza 2F (GKS aladGdSNJI RNAGBSS | yR (i Eghencyfonall the\slave NiveBtis@an 2 dzii |
then be further scaled as described below to allow speed ratios and offsets to be programmed.

9.3.2. Configuring the Network

All drives connected on a network must have a unigue communications address. This is satiet®aP227. If the addresses are not unique,
the network will not function. Sectiori0.2provides details of the RJ11 connector configuration. Invertek drives can supply connection cables
in various lengths and splitters to allow a network to be quickly and easily connected toggilezrse see sectiobl.4for details.Depending

on the overall length of the network cables and number of slaves connected, it may be necessary to install RS485 refeatatsviork.

9.3.3. Configuring the Master Drive

The Master drive on any network must be address 1 on that network2PPust be set to 1, and 2ZB must also be set to 1.

9.3.4. Configuring the Slave Drive(s)

Each connected slave drive must have a unique Slave communications address s2.iffR2range of slavaldresses available is 0, and 2
63, hence up to 62 Slaves can be connected to a single Master drive.

Note

The Communications address Parameter2P2lso affects the Modbus communication address and the communications address used with
Optiwand PDA (sesection11.2) and Optistore Plus (see sectibh.3 software packages.

Slave Drive Speed Scaling and Offset

Each Slave drive receives the output frequency reference from the Master drive, and this is then used as the Slavejdeney &etpoint.
The drives internal parameters then allow an offset and scaling factor &ppked to this reference. This is controlled using parameter85P2
and P229.

P235¢ Digital Speed Scaling Source &F2Digital Scaling Factor

Setting:0 b2 a0lFlftAy3 A& dz&ASRI YR GKS {f+F @3S RNAGS F2ift26a (GKS al
E.g Master drive runs at 25Hz, Slave drive will also run at 25Hz
Setting:1 Scaling preset by P29 (Default 100.0%)

Slave output Frequency = Master Output Frequency-2K2b)
E.g Master drive runs at 25Hz, Slave has2B2= 50.0, Slave drive outpiiequency= 12.5Hz
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9.4. Speed Droop Control (Load Sharing)

9.4.1. Overview

Where multiple motors each are used to drive a common load, Speed Droop Control provides a simple means to ensure d@lasthe lo
distributed evenly between all the motors. Each motor mustbntrolled from a separate Optidrive 3GV operating in Vector Speed Control
(P402 = 0). By automatically reducing the output frequency of each drive in relation to the output torque, the Optidrivesedffatiare the
load.

9.4.2. System Requirements

For corect performance, it is necessary to ensure that all the motors are of the same type and power rating, and drive the lggdttieo
same mechanical system. If different size motors or different gear ratios or pulley sizes are used, it is most likalgilslettp use Droop
Control.

All the Optidrives should be controlled from the same spesfdrence;this can be achieved very simply using the Master / Slave function as
described in sectiof.3. Combiiing the Master / Slave function with droop control provides a very cost effective solution for systems where
multiple motors are required to mode a common load wéenload sharing

9.4.3. Commissioning

All Optidrives should be commissioned in Vector Speed Control mode as described in&8ctivnop Control is then adjusted using-G%
P609 defines a droopeffequency, as a percentage of-B2 (Motor rated frequency) whereby at rated full load output, the Optidrive will
reduce the output frequency by this percentage.

E.g. If P9 = 50Hz, RB9 = 5% and a drive speed reference of 40Hz, when the motor runswibbad, the Optidrive output frequency will be
40Hz. As the load increases, the Optidrive will reduce the output frequency in a linear fashion relative to the appligdlle@gh (full) load,
the output frequency is reduced by (9 x P809) = (50Hx 5%) = 2.5Hz

When droop control is enabled, the Optidrive actual output frequency can be calculated using the fobowatipn:

Output Frequency = Setpoint FrequercfP609(%)x P109 x Actual Output Torque)
Motor Rated Torque

The value of 809 depends on the individual system and the slip characteristics of the motors in use. All Optidrives in the system gbould ha
the same value in P@9, and the torque load of each drive should be monitored, whilst the value-60R$ adjusted to allowstable load
sharing. Typically, the value will be in the 20%range;however this should be determined during commissioning.
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9.5.PID Closed Loo@ontroller
9.5.1. General

Optidrive Plus %Vsupports full 3 term PID control of motor speed. PID control allowsltive to automatically adjust the speed of a
connected motor to maintain a preset operating parameter, based on a feedback signal, e.g. controlling a pump speeditoar@insiant
pressure, or a fan speed to maintain a constant temperature. Setpaambe fixed digital or user adjustable analog. Feedback car;li®0
volt or 0/ 4¢ 20mA. All values are treated as % internally by the drive to assist in the simple set up.

9.5.2. Setpoint Selection

Optidrive Plus %Vsupports analog or digital setpoints, selected byd83

P305 = 0 (Digital, Default) allows a fixed setpoint to be entered #86?3ange 0.0 to 100.0%. This setpoint remains fixed in the drive, and can
only be adjusted by changing the value ir@B3This setting is ideal for systems that never require changes to the setpoint.

P305 =1 (Analog) allows an analog signal to be connected to the Bipolar analog input to control the setpoint. This seltirgesised for
systems which require the user operator to be able to easily adjust the setpoint.

9.5.3. Feedback Selection

A feedback signal can be connected to either the Bipolar Analog input, or Analog input 2. If the setpoint is connectBéptahénalog
Input, then the feedback signal must be contexl to Analog Input 2. PB0 selects the source of the feedback signal.

P310 =0 (Analog Input 2, Default) selects Analog Input 2 as the source of the feedback. Signalcaf WelOor 4¢ 20mA.

P310 =1 (Bipolar Analog Input) selects the Bipolzalég Input as the feedback source. This can only be useed BJ. Signal must be a
voltage signal, 24 Volt maximum, e.g; 00 Volt, 0¢ 5 Volt, 0g 24 Volt.

With the default mode of operation, an increase in the feedback signal causes a decreasternispeed. This can be inverted, so that an
increasing feedback signal causes an increase in output frequency, by setbdg=PR3

9.5.4. PID Output Range

The maximum and minimumutput range of the PID controller can be limited using0?3High Limit) an&3-08 (Low Limit). This can be
useful to control the speed range of a motor e.g. to prevent a pump running dyesrspeedingBoth parameters can be set in the range 0.0
to 100.0%

9.5.5. Tuning PID Gains

As with any PID controller, the response and behavidih® system is controlled by the Proportional Gain-(23, the Integral Time Constant
(P302) and the Differential Time Constant {83). Correct setting of these parameters is essential for stable and reliable system operation.
There are many methods driext books available explaining how these terms work and how they can be tuned, and sdoaf\isammary is
given below.

P301 Proportional Gain : Range 0.1 to 30.0, Default Settir@ 2

Proportional gairacts as a multiplier of the difference betwetire Feedback and Setpoint signdlibe PID controller firstly determines the
PID Error, assuming direct operation

PID Error = PID SetpomPID Feedback
The proportional gain is then used to multiply this error. If the Integral and Differential Tinstats are both set to zero,
PID Output = Proportional Gain x (PID SetpoiptD Feedback)

From this, it becomes clear that a large value will cause a greater change in output frequency for a small differencetbetfeedback and
Setpoint.If the vdue is too large, the system is likely to be unstable, and will often overshoot the setpoint. Higher values are acceptable on
dynamic applicationsequiringfast response. Lower values shoulel used for slower responding systems, such as fan and pumptont
applications. If the system tends to overshoot, reducing the P gain will help resolve the problem.

P302 Integral Time Constant : Range 0.0 to 30.0, Default Setting 1.0

The integral time constant is a time based function, which modifies the outpiiteoPtD controller based on the changdlibError forthe

preset time periodThe effect of the Integral Time Constant is always to try to reduce the PID Error towards zero, so that Feedback = Setpoint
For dynamic systems whicaspondquickly, the valuavill need to beshorter. Slow response systems, such as temperature control

applications will require a correspondingly longer time setting.

P3-03 Differential Time Constant : Range 0.00 to 1.00, Default 0.00

The differential time constant is also a tirhased function, this time modifying the PID output based on changes in the Setpoint. In many
applications, setting to zero will give good results.
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9.6.Dynamic Braking

9.6.1. General

Dynamic Braking allows the energy generated by a load during stoppingdisdigated using a suitable resistor. This allows reduced stopping
times with high inertia loads, or control over loads which operate against with gravity, such as hoists or lifting tyqztiapgli

9.6.2. Connecting a Braking Resistor

Optidrive Plus size 2 umiand above have provision to connect an optional dynamic braking resistor. The internal chopper is rated for 100%
continuous braking at drive rated power. The minimum resistance value for each drive model shown inZ&ctiost be observed.

Connecting a resistance below this value may well result in damage to the drive. An example wiring diagram can be fotioidrosgage

23.

The Optidrive Plus has internal software monitoring for the brake resistor, to pretveverheating, based on the setting of P23
(see sectiorv.3for further details). Where this protection is disabled (by setting23 = 3), vertek Drives recommend that
cauton. | external thermal protection, such as a thermal overload or thermistor be used to prevent overheating of the resistor.

The Braking resistor connects to the DC Bus terminal connections of the drive, which can carry vohagesss of 800 Volts DC
Safe installation is of paramount importance.

WARNING

9.6.3. Brake Chopper Operating Voltage
Drive Supply Voltage Ranc Brake Chopper Operating Voltage\

200¢ 240 + /- 10% 360 Volts
380¢ 480 + /- 10% 760 Volts
480¢ 525 + /- 10% 890 Volts
500¢ 600 + /- 10% 975 Volts

9.6.4. Selecting a Braking Resistor

There are threeseparateparameters to consider when selecting a Braking Resistor for an application.
Resistance

The resistance shoulteverbe less than the minimum value suitable for the drive in use as shown in the selection tables in2&clising a
lower value can cause damage to the Optidriiee resistance value effectively controls the maximum braking torque that the drive can
achieve. A higher resistance value reduces the maximum available braking torque.

Power Rating& Duty

Braking resistor power levels are usually given as the continpower rating the resistor cadissipate Most resistorscan typically dissipate
many times this power level for a reduced time period and duty cycle. The paiireg required for a resistor should bmlculatedbased on

the expected loading and duty cyaéthe intended application. Further details of the resistors available from Invertek Drives can be found in
section10.3.4 Multiple resistors can be connected in i8srand Parallel to achieve a higher power level and duty, providing that the minimum
resistance value of the drive is observed.

SimpleExampleg Flywheel type application

Where an application has high inertia, but varfrequentstops, the duty cycle dhe braking resistor is lowor examplegonsider a motor
driving a large grinding wheel via a belt drive system.

Grinding Wheel Diameter = 1 Metre
Grinding Wheel Mass 08 Kg

Flywheel Speed = 500 Rpm

Motor Speed = 1500 Rpm

Motor & Optidrive rated Power Z.5kW
Required Stopping Time = 30 Seconds
Stopping Frequency = 2 Times per hour

Firstly, calculate the inertia of the driven load. The dirig wheel is effectively a solid flywheel, so the inertia, J is
J=%xMXr

Where M= Mass, r = radius

So in this example, J =500 x 0.5 x 0.5 26 Kgnf

Secondlygconvert the speeds to radians per second

Flywheel Speedép nn E524radd - 0
60

Motor Speed ® mp n i E15A.1 rad$ - 0
60
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The braking energy is transferred to the motor from the driven load, soefiected inertiaat the motor shaftshould beconsidered Reflected
inertia is calculated by dividing by the square of the drive ratio. In this case

Drive Ratio Motor Speed= 3
Load Speed

Reflected Inertia $2.5=6.9 Kgnf
9

It is important when carrying out actual calculations to considertthal reflected inertia. This would include the inertia of the motor,
the pulleys and belts and any other comgmits. This becomes more important when considedggamicapplications with short stopping
times, where the small differences in inertia can hawramaticeffect on the system performancédditionally, frictional losses and
inefficiencies in the mechaeal system can alsassistin reducing the overalbrakingrequirements, and can be considered in calculations.

Now, calculate the braking torque

Braking Torque Fotal Inertia x Angular Velocity = 6.9 x 157.1 = 36.13 Nm
Required Stopping Time 30

Peak Braking Power will alwayscur at the highest speed, #ioe braking powercan be calculated as follows
Power = Torque x Angular Velocity = 36.13 x 157.1 = 5676 Watts
Assuming a linear deceleration rate, the average braking power duringistppp

Average Braking PowerPeak Braking Power 2838 Watts
2

Based on the repeat cycle time, this power rating is required twice per hour for 30 seconds, so our duty is 1.7%. & thiwaks resistor
capable of 5.7kW peak, 2.8kW for 8€conds at 1.7% duty is required.

Simple Example Hoist Type Application

Any applications that involve lifting or lowering against gravity generally requirechhigher duty cycle. For exampiéwe consider a
vertical hoist raising and lowering a load

Maximum Load = 1000Kg (Including lifting platform or hook)
Total Lifting Height = 10 Metres
Time required to Lif& Lower= 30 seconds
Repeat Cycle Time = 30 times per hour
Theenergyrequired during lifting
EnergyRequired = Force x Distance
Sincethe hoist is vertical, the Force involved is gravity, multiplied by the load mass
Energy Required = 9.8 x 1000 x 10 = 98,000 Joules
So the Power required
Power = Energy per Second = 98,000 / 30 = 3267 Watts
The same power will be required to be disgied in the brakeesistorduring lowering. Any losses in the system will reduce the power
requirement, however in the case of lifting ahdistingequipment, it is always advisable to allow some safety margin in the calculations.
Calculationsnust alsoallow for accelerating andeceleratinghe loadto and from rest.

In this case, assumirggtime of 5 seconds for both agleration and deceleration, theaximum linear speed of the loadn be calculated as

Maximum Linear Speed_= Total Distance =10=0.4 mg
(%2 x Accel Time + %2 x Decel Time + Linear Speed Time) 25

From thisthe acceleratiorate can be calculated
Acceleration €€hange in Vetity =0.4= 0.08 mé

Time Taken 5
So, when decelerating the load, the additioRarceplaced on the lifting equipment
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Force =Mass x Acceleration = 1000 x 00680 Newtons

The distae covered by the load can be calculated

Distance Moved = % x Acceleration x Tim8.5 x 0.08 x 5 x 5 = 1 Metre
So thetotal energy required whenlecelerating the load

Energy= Force x Distance = 80 x 1 = 80 Joules
And the power

Power =80=16 Watts
5

In this example, with relatively long acceleration and deceleration rates, the additional power is negligible, but witarsipsrtitwould
become much more significant.

Consideration needs to givéhe overall duty cycle. The system operates 30 timeshper; thereforethe cycle time is 2 minutes or 120
secondsDuring this time period, we need to consider when the braking resistor may be needed to operate. This will depend on the
mechanical design of the system, however if we consider a worst case example, we would

Accelerating the load downwards for 5 secold®equires 3.2kW
Lowering at linear speed for 20 secorpRequires 3.3kW
Decelerating the load to standstill for 5 secondBequires 3.3kW

So we require 3.3kW for 30 seconds every 120 seconds, or with a 25% duty cycle.
The mechanical design dfe hoist plays a significant part in the overall calculation, and this example illustrates only how the braking
resistor size should be selected when the mechanical system has been designed optimally for the rated load and liftifigespresd.

calculaton should allow for the motor and drive power and torque at actual operating speed, areffitiencyof the mechanical drive
system, e.g. gearboxes etc.

www.invertek.co.uk 55



Optidrive Plus ' Advanced User Guide

9.7.Automatic Low Temperature Heating Function

9.7.1. Overview

Optidrive Plus 3GV has a built in function tima the drive to automatically warm ugs heatsink and power electronics in the event that the
external ambient temperature is below thEermissiblerange for drive operationThis function requires a brake resistor to be mounted onto
the drive heatsinkand connected to the Brake resistor terminals on the Optidrive, and this is utilised to provide the heating function.

The Optidrive Plus has internal software monitoring for the brake resistor, to prevent overheating, based on the settingr23 P
(see sectior7.3for further details). For safety reasons, Invertek Drives recommend that external thermal protection, such as
cauton | thermal overload or thermistor be used to prevent overheating of the resistor.

>

The Braking resistor connects to the DC Bus termim@inections of the drive, which can carry voltages in excess of 800 Volts
Safe installation is of paramount importance.

>

WARNING

This function is designed to allow the Optidrive to heat itself only, and not to provide heatingafiotillarycomponents. The
Optidrive must be completely free from frost and condensation prior the mains power being applied. Any moisture ingress w
warnme | almost certainly result in damage to the Optidrive if the mains power is applied.

>

Incorrect programming of the heating function earesult in excessive power being applied to the dynamic brake resistor, with
potential risk of fire or failure. It is recommended that external thermptotection or a resistor with a failsafe internal fuse be
warnme | Used to prevent possible damage.

>

9.7.2. Brake Reistor Installation

The brake resistor must be mounted to the Optidrive heatsink, with good thermal contact. Invertek can supply suitabis desggoed for
this type of mounting. These resistors are generally suitable for light duty braking onlyamibe eised to provide the heating function and
low duty braking. If a high braking duty is required, typically > 5%, an alternative resistor should be used.

9.7.3. Commissioning

In order to enable this function, the brake resistor should be enabled by s&2@3$ > 0. The actual setting of 23 will depend on whether
external thermal protection is in use and the power capacity of the connected resistor. Typically, setting 1 will progigdeatieating in
most applications.

The heat generated by the resistwill be determined by
e The Incoming Supply Voltage
o The Brake Resistor Resistan€his must never be below the minimum rating for the drive shown in se2tn
e The Brake Resistor Heating Duty Cycle1Bp

HeatOutput= 0 { dzLJLJ & +°2%R61086 E KH O
Brake Resistor Resistance

The resistor used must be capable of operatingtinuouslyat this power rating, and so the value of-P8 should le selected to stay within
the continuous power rating of the resistor.

For a drive operating on a 400 volt supply and using a resistor of 50R at 10% duty

Heat Output = n_n 5 > xELOY%K=+~640 Watts
50
Since the supply voltage largely determines thevppgenerated, Invertek drives recommends the following resistors sizeguider

\ Resistor
Optidrive | Supply Voltage w$S & A & (i | Power (Watts) P610 Setting (%)
200¢ 240 100 200 10.0
Frame Size 2 380¢ 480 100 200 4.5
480¢ 600 100 200 2.5
200¢ 240 33 500 14.0
Frame Size 3 380¢ 480 33 500 35
480¢ 600 33 500 2.3
200¢ 240 33 500 14.0
Frame Size 4 380¢ 480 33 500 3.5
480¢ 600 33 500 2.3
200¢ 240 33 500 14.0
Frame Size 5 380¢ 480 33 500 35
480¢ 525 33 500 3.0
200¢ 240 33 500 14.0
Frame Sizé 380¢ 480 33 500 35
480¢ 525 33 500 3.0
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9.8.Closed Loofencoder Feedback Option

9.8.1. Overview

Where a motor feedback encoder is to be used, an additional encoder interface module (part numbENTD®) must be used to interface
the signal to the drive. Seestion11.5for encoder module information. The encoder mustriggdly fixed to the motor shaft, to provide an
accurate shaft speed feddck for the drive.

9.8.2. Parameters
The following parameters affect the behaviour of the drive when an encoder is-used:

Par.

Description Units Default Explanation

230 Rated (nameplateyoltage of the motor (Volts).
Volts 400 Value limited to 250V for low voltage drives.
(460) Setting to zero disables voltage compensation

0, 20 to 250
0, 20 to 500

25%-100% of drive rated
current
Motor rated 50.0

frequency 25Hz to 500Hz Hz (60.0) Rated (nameplate) frequency of the motor

SNEOral Motor rated voltage

SNEOISE Motor rated current Amps Drive rating | Rated (nameplate) current of the motor

P1-09

When operating a motor with an encoder, this
valueMUSTbe set to the rated (hameplate) rpm
of the driven motor. The Optidrive display will
Motor rated speed 0 to 30 000 rpm Rpm 0 now show motor speed in estimated rpm. All
speed related parameters, such as Minimum an|
Maximum Speed, Preset Speeds etc will also be
displayed in Rpm.
ParameterAccess Enables access to the extended drive paramete
P1-14 Coder 0..30000 - 101 Set to 702 to enable access to the encoder
configuration parameters.
: Vector Speed Control Selects themotor control method. An autotune
: Vector Torque Control - 2 must be performed following a change, see
: V/F Speed Control section 6.4
When set to 1, the drive immediately carries out
- 0 non-rotating autotune to measure the motor
parametersfor optimum control and efficiency
Sets the proportional gain value for the speed
controller. Higher values provide better output
frequency regulation and response. Too high a
value can causmstability or even over current
trips. For applications requiring best possible
performance, the value should be adjusted to sy
the connected load by gradually increasing the
0 to 4096 - 300 value and monitoring the actual output speed of
the load until the required dyamic behaviour is
achieved with little or no overshoot where the
output speed exceeds the setpoint.
In general, higher friction loads can tolerate
higher values of proportional gain, and high
inertia, low friction loads may require the gain to
be reduced.
Sets the integral time for the speed controller.
Smaller values provide a faster response in
_Speed cc_)ntroller 0.0 to.1.000 seconds 0.150 _reaction_to motor I_qad changes, at the_risk of
integral time introducing instability. For best dynamic
performance, the value should be adjusted to sy
the connected load.
Encoder Feedback | O: Disabled Enables or Disables the encoder feedback optig
Enable 1: Enabled Set to 1 to enable the motor holding brake
Encoder PPR 0..10000 ) 0 If P308 >0, this valuenust be set to the PPR of
the connected encoder.
When an encoder is in use, sets the allowed %
speed differential between the drives calculated
0..50.0 % 5.0 motor speed and the signal feedback from the
encoder. When the threshold is exceeded, the
drive trips.

P110

2250yl Control Mode

: Disabled
: Enabled

Motor parameter

P402
autotune

O [P O

Speed controller

P403 . :
proportional gain

P404

P605

P606

Speed Error Trip

P607 Level
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9.8.3. Installation Overview

The drive, encoder module and encoder should be connected as shown in setarsing the supplied R1 connection cable. Treable
used to connect the encoder to the encoder module should be an overall shielded twisted pairTdabkereen should bended to earth at
both ends to minimise the risk of noise on the signal cable

9.8.4. Commissioning

For optimum performance, the Optidrive should firstly be commissioned in Sensorless vector mode as described ir9skfttiidBigeed

Control Operatin or section®.2for Torque Control Operation. R should be set to 0 to disable encoder feedback until all of the following
steps have been completed. Operation with an encoder is largely the same as operation in standard Vector Speed or Torgunel Vhede

same guidénes for operation apply, however the Optidrive now has an accurate feedback of the motor speed, which will provide improved
behaviour when operating close to or at zero speed. It is recommended to test the operation of the drive in Vector Modehdfang the
encoder, to ensure the motor operates correctly.

Once the Optidrive is operating correctly in vector mode without the encoder option enabled, the motor nameplate RPM emcbtter PPR
values should be entered into the relevant parametéisllowing thisa speed polarity check should be made to ensure that the sign of the
feedback signal matches that of the speed reference in the déeery out the checks follows-

e Ensurethe Encode feedback controis disabledP6:05is setto zero

e Run theOptidrive with alow positive speed, e.g. 10Hz

e  Monitor the encoder éedback speed in parameter {80.

e If the value in this parameter is positive, the encoder wiring is correct.

e If the value is negativehe speed feedback is inverteflo correct his, reverse the A and B signals from the encoder.

Varying the drive output speed shoulden result in the value of P87 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 alove check is passed, the feedback control fiorctan be enabled by setting ®6to 1.
To get the best speecbntrol performancen vector speed control mode (R =0), the speed control loop parameters {3} P404) will

need to be adjustedn geneal, reducinghe value of PD3 (e.g. PD3 = 200) and increasirtge value of P404 (e.g. PD4 = 0.150) will
improvelow speed control performance.
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10.Serial communications

10.1. IRDA communications

The Optidrive Plus has an integrated IrDA port, for use avitocket PC and Optiwand PDA software. This allows access to all parameters for
drive setup and monitoring during operation. To allow multiple drives to be configured, the drive commungatiniress is configured using
parameterP227. The protocolus®e A& LY @SNIS{1Qa 26y hLIiAGdzZA tfdza LINRPG202f @

10.2. RS$485 communications

In addition to the IrDA data link, Optidrive Plus has an RJ11 connector on the front of the control panel. This calloesthe user to set
up a drive nevork via a wired connectiot. KS 02y y.SOG2NJ O2y Gl Aya (G662 AYRSLISYRSyd w{nyp
and one for Modbus RTU. Both connections can be used simultaneously.

The electrical signal arrangement of the RJ11 connector is shown as follows:

RS485 + / Modbus
ov

+24V

RS485 / Optibus
RS485 + / Optibus
RS485 / Modbus

AU

For Optibus and
Modbus, data
format is fixed as:

RS485

The Optibus data link uses the same communication protocol as is used for IrDA communidasiagmused for the Master / Slave function
(see sectio®). Up to 62 slaves can be connected to one master drive.

TheModbus interface allows connection to a Modbus RTU network as described below.
10.3. Modbus RTU Communications
10.3.1.Modbus RTU Specification

Protocol ' Modbus RTU

Errorcheck CRC

Baud rate 9600bps, 19200bps, 38400bps, 57600bps, 115200bps (default)
Data format 1 start bit, 8 data bits, 1 stop bits, no parity.

Physical signal RS 485 (Rvire)

User interface RJ11 (see sectidrd.2for more information)

10.3.2.Modbus Telegram Structure

The Optidrive Plus%’supports Master / Slave Modbus RTU communications, using the 03 Read Holding Registers and 06 Write Single Holdir
Register commands. Many Master devices treat the first Register address as Regiserefore it may be necessary to convert the Register
Numbers detail in sectioh0.3.3by subtracting 1 to obtain the correct Register address. The telegram structuréitoas -

Command 03; Read Holding Registers Command 0&; Write Single Holding Register
Master Telegram \ Length Slave Response Length Master Telegram Length Slave Response Length
Slave Address 1 | Byte Slave Address 1 | Byte Slave Address 1 | Byte Slave Address 1| Byte
Function Code (03) 1 | Byte Starting Address 1 | Byte Function Code (06) 1 | Byte Function Code (06) | 1| Byte
1¥ Register Address | 2 | Bytes 1°' Register Value 2 | Bytes Register Address 2 | Bytes Register Address 2 | Bytes
No. Of Registers 2 | Bytes 2™ Register Value 2 | Bytes Value 2 | Bytes Register Value 2 | Bytes
CRC Checksum 2 | Bytes Etc... CRC Checksum 2 | Bytes CRC Checksum 2 | Bytes
CRC Checksum 2 | Bytes

www.invertek.co.uk 59



Optidrive Plus ' Advanced User Guide

10.3.3.Modbus Register Map

Registew Par. | SupportedJ Function \ Range -
Number| Number Command Low Byte High Byte
Drive Control Command 0.3 16 Bit Word.
Bit 0 : Low =Stop, High = Run Enable
1 - R/W 03,06 Bit 1 : Low = No Function, High = Fault Reset
Bit 2 : Low = Decel Ramp 1 {84), High = Decel Ran
2
2 i RIW 03,06 Modb_us Speed reference 0.5000 Setpoint frequency x10, e.g. 100 = 10.0Hz
setpoint
3 - R/W 03,06 |Torquereference 0..2000 Torque Setpoint %x1@,9.1000 = 100.0%
For Firmware release2\kx with 3GW application Maco loaded :
- [ RMW] 03,06 [Accramp time|Decramptime |0..255 | Ramp time in seconds x 10, e.g. 250 = 25 seconds
4 For Firmware release V3.xx
Acceleration & Deceleration Tin| 0..6000 Ramp times in seconds x 10. Simultaneously contr
- R/W 03,06 : . .
both acceleration and deceleration ramp times
5 - R 03 Reserved
Error code Drive status Low Byte = Drive Error Code, ssetion10.3.6
High Byte = Drive Status as follows :
6 - R 03 0 : Drive Stopped
1: Drive Running
2: Drive Tripped
7 - R 03 Output Motor Frequency 0.5000 Output frequency in Hz x10, e.g. 100 = 10.0Hz
8 - R 03 Output Motor Current 0..6000 Output Motor Current in Amps x1@,g. 10 = 1.0 Amg
9 P013 R 03 Output Motor Torque 0..2000 Output Motor Torque %x10, e.g. 1000 = 100.0%
10 - R 03 Output Motor Power 0..3200 Output Motor Power in kW x10, e.g. 100 = 10.0kW
Digital input status 0..15 Indicates the status dhe 4 digital inputs
11 R 03 .
Lowest Bit = 1 Input 1
12 R 03 Rating ID 0..1000 Analog input % of full scale x10, e.g. 1000 = 100%
13 R 03 Power rating 0..1000 Analog input % of full scale x10, e.g. 1000 = 100%
14 R 03 Voltage rating 0..1000 DC Bus Voltage Wolts
15 R 03 Software version 0..100 Drive heatsink temperature in °C
21 P0O1 R 03 Bipolar analog input value 0..1000 One decimal place 156=15.6%
22 P002 R 03 2" analog input value 0..1000 One decimal place 156=15.6%
23 P003 R 03 Post Ramspeed Bference 0..1000 156=156%
24 P004 R 03 Digital speed reference 0..1000 Internal value
25 P005 R 03 Motor torque reference 0..1000 2000=200.0%
26 P006 R 03 User PID reference 0..1000 One decimal place 156=15.6%
27 P007 R 03 User PID feedback 0..1000 One decimal place 156=15.6%
28 P008 R 03 User PID error input 0..100 One decimal place 156=15.6%
29 P009 R 03 User PID P term output 0..1000 One decimal place 156=15.6%
30 P010 R 03 User PID | term output 0..1000 One decimal placd 56=15.6%
31 PO11 R 03 User PID D term output 0..1000 One decimal place 156=15.6%
32 P012 R 03 User PID Output 0..1000 One decimal place 156=15.6%
33 P0-13 R 03 Motor output torque 0..1000 1000 = 100.0%
34 P014 R 03 Magnetizing current 0..1000 Onedecimal place 156=15.6A
35 P0O15 R 03 Rotor current 0..1000 One decimal place 156=15.6A
36 P0O16 R 03 Field strength 0..100 One decimal place 156=15.6%
. 0..10000 Size 1: Two decimal place 156=1.560hm
37 POL7 R % Stator resistance Other: Threedecimal place 156=0.1560hm
38 P018 R 03 Stator inductance 0..10000 Four decimal place 156=0.0156h
; 0..10000 Size 1: Two decimal place 156=1.560hm
39 P019 R 03 Rotor resistance Other: Three decimal place 156=0.1560hm
40 P0-20 R 03 DC bus voltage 0..1000 256 = 256V
41 P021 R 03 Drive temperature 0..120 23 =23C
42 P022 R 03 Supply voltage L1 0..660 230 = 230V
43 P023 R 03 Supply voltage L2 0..660 230 = 230V
44 P0O24 R 03 Supply voltage L3 0..660 230 = 230V
45 P025 R 03 Estimated rotorspeed(Hz / Rpm) In Vector Mode, shows actual motor speed
46 P026 R 03 KWh meter One decimal place 156=15.6Kwh
47 P0O27 R 03 MWh meter 156=156Mwh
129 P1-01 | RW 03, 06 |Max speed limit 0 to 7200 Internal value
130 P1-02 | RW 03, 06 | Min speed limit O0to 7200 Internal value
131 P103 | RW 03,06 |Accel ramp time 0 to 30000 |One decimal place 300=30.0s
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Function

Explanation

132 P104 | RW 03, 06 |Decel ramp time 0 to 30000 |One decimal place 300=30.0s
0: Ramp to stop
133 P105 | RW 03, 06 |Stop mode select Oto 2 1: Coast to stop
2: Ramp to stop
o 0: Disable
134 P106 | RW 03, 06 |EnergyOptimiser 0,1 1 Enable
20 to 250
(Low)
135 P1-07 RwW 03, 06 |Motor rated voltage 20 to 500
(High)
136 P1-08 RW 03, 06 |Motor rated current Bive One decimal place 300=30.0A
dependent
137 P109 | RW 03, 06 |Motor rated frequency 25 to500 Data unit in Hz
138 P1-10 RW 03, 06 |Motor rated speed 0 to 60000 |Data unitin RPM
139 PL11 | RW 03,06 |[Presetspeed 1 3311_01 to Pt Internal value
0: Terminal
1: Keypad forward only
140 PL12 | RW 03, 06 | Control mode Oto4 2: Keypad forward and reverse
3: PID control mode (N/A)
4: Modbus control mode
. Last four trips
141 | PH3 |RW | 03,06 Triplog (Seesedtion 10.3.4for details )
142 P114 | RW 03, 06 |Access code 0 to 30000
143 P201 | RW 03, 06 | Digitalinputs function 0to 21 See user guide for function details
144 P202 | RW | 03,06 |Presetspeed 2 3311_01 0P ternal value
145 P203 | RW 03,06 |Preset speed 3 E)Pll_Ol to Pt Internal value
146 P204 | RW | 03,06 |Presetspeed 4 3:,11-01 ©O P hternal value
147 P205 | RW | 03,06 |Presetspeed5 3311_01 0P ternal value
148 P206 | RW | 03,06 |Presetspeed6 311-01 ©O P hternal value
149 P207 | RW | 03,06 |Presetspeed7 3311-01 to Pt Internal value
150 P208 | RW | 03,06 |Presetspeed8 E)Fil-Ol O P hternal value
151 P209 | RW 03, 06 | Skip frequency 1 Oto P101 Internal value
152 P210 | RW 03, 06 | Skip freq band 1 Oto P101 Internal value
153 P211 | RW 03, 06 | Analog output function 0to 10 See user guide for functiatetails
154 P212h | RW 03, 06 | Digital output ctrl limit (h) i’g—olzuo Located in lower byte
P212L | RW 03, 06 | Digital output ctrl limit (L) 0toP212h |Located in higher byte
155 P213 | RW 03, 06 |Relay output function 0to 6 See user guide for functiatetails
156 P214h | RW 03,06 |Relay control limit (h) 55-014Lto Located in lower byte
P214L | RW 03, 06 |Relay control limit (L) 0toP214h |Located in higher byte
157 | P215 | RW | 03,06 |Relay output mode Otol 0. NI st
1: Normally closed
158 P216 | RW 03, 06 |Zero speed holding time 0 to 60s 600 = 60.0s
0: Edgr
159 P217 | RW 03, 06 | Start mode select Oto6 1: Auto O
HXcY ldzi2zym G2 ! dziz2yp
160 | P218 | RW | 03,06 |Spin Start Enable Oto 1 0: Disabled
1: Enabled
161 P219 | RW 03, 06 |Keypadestart mode 0to 3 See user guide for details
162 pP220 | RW 03, 06 |Enable standby 0 to 6 Data unit in second ()10
163 pP221 | RW 03, 06 |Display scaling factor 0 to 30000 | Three decimal place 300=0.3.00
. . 0: 2% analog input
164 pP222 | RW 03,06 |Display scaling source Oto 1 1: Drive speed
165 P223 | RW 03, 06 |Brake circuit enable 0to3 See user guide for function details
166 pP224 | RW 03, 06 | Effective switching freq. Oto4 0 =4KHz, 1 = 8KHz, 2 = 16KHz
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Register Par. | Type| Supported Function Explanation
(driverating |3 = 24KHz, 4 = 32KHz
dependen)
167 P225 | RW 03,06 |2" Decel ramp time (s) 0 to 30000 |One decimal place 300=30.0s
0 = 9600bps
1 =19200bps
168 P226 | RW 03,06 |Modbus baudrate Oto 4 2 = 38400bps
3 =57600bps
4 =115200bps
169 P227 | RW 03, 06 |Drive comms address 1to 63
170 pP228 | RW 03,06 |Master/Slave mode Otol This is for Optibus application only, not for Modbus
171 pP229 | RW 03, 06 |Speed scaling factor 0 to 5000 One decimal place 300=30.0%
0: 0..24V
. . 1:0..10V
172 P230 | RW 03,06 |Bipolar an input format 0to3 210,10V
3:-24V .24V
173 P231 | RW 03,06 |Bipolar an input scaling 0 to 5000 One decimal place 300=30.0%
174 pP232 | RW 03, 06 |Bipolar an input offset _550%000 0 One decimal place 300=30.0%
0: 0/24VDigital
nd . 1: 0..10V
175 P233 | RW 03,06 |2 an input format Oto 3 2 4. 20mA
3:0..20mA
176 P234 | RW 03,06 |2"an input scaling 0 to 5000 One decimal place 300=30.0%
177 P235 | RW 03, 06 CD;g;]}lttz:Ispeed [EE SISl Oto3 See user guide for function details
0: 0..10V
1: 4..20mA
178 P236 | RW 03, 06 |Analogoutput format Oor3 2100V
3:20..4mA
179 P237 | RW 03, 06 |Extended access code 0 to 9999
180 | P238 | RW | 03,06 |Parameter lock Oor1l 0: Unlock
1: Locked
181 P239 | RW 03, 06 | Drive run time Read only |Read value as hours
182 P240 | RW 03, 06 |Drive power rating Read only | Power with 2 decimal place
183 P301 | RW 03,06 |User PID f5ain 1 to 300 One decimal place 200=20.0
184 P302 | RW 03, 06 |User PID integral time constant| 1 to 300 One decimal place 200=20.0s
185 P303 | RW 03,06 | Differential time constant 0to 100 Two decimal place 20=0.20s
186 P304 | RW 03, 06 |User PID operating mode Oorl 0: Direct mode 1: Inverse mode
187 | P305 | RW | 03,06 |User PID reference select Oorl 0- digital .
1: Bipolar analog input
188 P306 | RW 03,06 |User PID digital ref 0 to 1000 One decimal place 300=30.0%
189 P307 | RW 03, 06 |User PID output high limit 0to 100 No decimal place 100=100%
190 P308 | RW 03, 06 |User PID output low limit 0 to 100 No decimal place 100=100%
191 P309 | RW 03, 06 | PID output limit control 0to 3 See user guide for function details
Oto 1 0: 2% analog input

192 P310 | RW 03,06 |User PID feedback select L. .
1: Bipolar analog input

0: Vector speed control
199 P401 | RW 03, 06 | Control mode 0,12 1: Vectortorque control
2: V/F speed control

200 P402 RW 03, 06 | Motor parameter autetune Oorl
201 P403 | RW 03, 06 | Speed controller ain 0 to 4096
202 P404 | RW 03, 06 Speed controller integral time = | 0.001 to 1=0.001s
constant 0.100s
203 P405 | RW 03,06 | Motor power factor 0.50t00.99 |78 =0.78
0: digital preset value
204 P406 | RW 03,06 |Torque reference select 0to3 1 Bldpolar anf_ilog input
2: 2% analog input
3: Modbus reference
205 P407 | RW 03,06 |Maximum torque limit/Ref 01to 200% |100=100%
206 P408 | RW 03, 06 | Minimum torque limit 0 to 150.0% | 100 = 10.0%

V/F characteristic adjustment
frequency

V/F characteristic adjustment
voltage

207 P409 | RW 03, 06 0 to P$09 500 = 50.0Hz

208 P410 | RW 03, 06 Oto P07 |100 =100V

62 www.invertek.co.uk



Optidrive Plus ' Advanced User Guide
10.3.4.Register DescriptionRead and write register

Register 1: Drive command

15]14] 131211 ]10] 9 [ 8] 7] 6] 5] 4] 3 2 1] o0
Reserved 2nd CMD
Bitl, 0: Drive command setup: 88top, Okstart, 1Greset
Bit2: 2" deceleration ramp select flag
Register 2: speed reference setup
This registeholds thespeed reference value with one decimal place (200 = 20.0H2) maximum speed reference value is limitgdPd-01.
Register 3: torque reference setup
This registeholds thetorque reference with one decimal place (450 = 45.0PhE data range is from 0 (0%) to 2000 (200.0%)
This torque reference is only active when®8t3 and drive is in vector control mode.
Register 4: Acc/Dec ramp setup

This register specifies the drive acceleration and deceleration ramp time.
High byte gives Aetramp time in second: 25 = 25s, maximum 255.

Low byte gives Dec ramp time in second: 66 = 66s, maximum 255.

Note that if Accelamp equals to zero, the register value will be ignored.

10.3.5.Register DescriptionRead only register

Register 6: Drive status and error code

Highbyte gives drive error code. §lid when drive trippedseesection 10.3.6for detailg
Low byte gives drive status (@ive stopped, 1: drive running, 2: drive tipped)

Register 7: Motor speed information

This registegives motor speethformation. The data is1 Hzandwith one decimal placei(e. 234 = 23.4Hz)
Register 8: Motor current

This registegives motor currentinformation. The data is in Ampith one decimal placé.e.87 = 8.7A)
Register 9: Motor torque

This register gives ator output torqueinformation. It is gpercentage valuas 100.0% equals to motor rated torque. The datlue includes
one decimal place.

Register 10: Motor power

This registegives motor powemformation, the data includes twalecimal placeThe data ait depends on drive typei.€.124 = 1.2&KW/HB
Register 11Digital input status

The \alue in thisregisterrepresentsthe drive terminal digital input status (Digital input 1 to 4). Lowest bit indicdigital input 1 status.
Register 12: Rating ID

This register gives the following information:
Drive size, drive type, Power usi&nd Power value decimal places

Regiser value 16 bitsHEX format):

X[ X[ x ] x]h

kw
HP
36V

VTC

GVM
S

Power Units

Drive Type

No Decimal Places
One Decimal Place
Two Decimal Places
Frame Size 1
Frame Size 2
Frame Size 3
Frame Size 4
Frame Size 5
Frame Size 6

Power Decimal Places

Drive Frame Size

OO WINIPIN|IFP|O|IN|FP|O|FL|O

: Power decimaplacess used for registerd (Power rating)For example, if waave value x1x0h in register 12 and value 15 in register

13, this gives the drive powers1.5KW. If wéhave value xOxOh in register 4&d same value 1 register 13this gives drive poweas15KW.

Or if we have x1x1h in register 12 and 5 in regi$®&rthen the drive power rating is 0.5HP. If we have xOx1h in register 12 and 5 in register 13,
this gives drive power rating as 5HP.
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Register 13: Power rating

Combina with the value in register 12his gives the drive power rating information
Registerl4: Voltage level
This register gives the rated input voltage for the drive.

i.e.230: 230V 400: 400V
Register 15: Software version

This register contains the drive software version info. Value includes two deuliacals
i.e.300 means vesion 3.@

460: 460V

10.3.6.Drive error code information

0x00 No trip

0x01 Brake circuit over current (short circuit)
0x02 Over current

0x03 External trip

0x04 DC bus over voltage trip
0x05 DC bus under voltage trip
0x06 Over temperature trip

0x07 Under temperature trip
0x08 Spin start fault

0x09 Parameter defaut

Ox0A  I*ttrip (Over load trip)

0x0B  Phase imbalance trip

0x0C  Brake resister over load
0xOD  Power stage trip

OxOE  Communication link loss trip
OxOF  Phase loss trip

0x10  Thermistor fault

0x11  Auto-tune fault

10.3.7. Dataflow example
Example: Request the value of register number 6

Request | [01] [03] [00][05] [00][01] [94]]0B]
(Drive Addr) | (Command) | (Reg start addr) (No. of Registers) | (Checksum)

Reply [01] [03] [02] [00] [00] [BY [44]
(Drive Addr) | (Command) | (No of data bytes) | (Data) (Checksum)

Note that the actual start address of register 6 is 5.

64
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11.0Options andAccessories

11.1. Optiport Plus Remote Keypad

General

The Optiport Plus is a remote keypad unit for use with Optidrive P83 ¢ KS 1 S8 LI R O02YYdzy A Ol i1Sa G2 GKS
profile, via the RJ11 connector on the front of the dri&e.Optitus network can consist of up to 63 nodes, with a maximum of two Optiport
PlusKeypads, the other nodes being Optidrive Plus. Power is normally supplied to the Optiport Plus from the RJ11 conneotoreates ¢

drive.

Specification

Signal Interface : Standard évay RJ11 connector

Supply Input : mMmnzx X ocx 5/ X onyY!
RS485 signal : industry standard 2vire +5V differential
Environmental : Operational n X°Cpn
Storage -40°/ X°Cc n
Relative Humidity : < 95% (non condensing)

Protection rating ; 1P54

Max cable length : 20m (total length)

Mechanical Installation
The Optiport Plus is designed to be through panel mounted.

Front Face View Side View Bottom (Connector) View

i A==

: D
0
[

Electrical Installation

The Optiport Plus is uses a standard R3IWa§ connector as its electrical interface, which provides a simple solution for the user to setup
their system using a standard RJXWay data cable. The signal layout of the connector fel&svs:

KO
o

L
WESES i M — o e s e

HIE4ES &+ ) Oplites
K

E-way ribbon cabie wik I=ader

R4 Inberface Signal Lagout
Standard 6vay data cables with plugs are available from Invertek | Incorred cable connection may damage the drive. Extra care shou
Drives Ltd on request in lengths of 0.3, 1 and 3 metres. be taken when using third party cable.
If the data cable is made up on site, ensure that the connection pi
out is correct : Pin 1 to Pin 1, Pin 6 to Pin 6 etc.

Example Configurations
Dependingon the requirement of the application, Optiport Plus can be used in the following four different ways:

Single Optidrivé’lus 3GV, Single Optiport Plus Keypad Up to 63 Optidrive Plus 3GV, Single Optiport Plus Keypad
o

s

Single Optidrive Plus 3GV, 2 Optiport Plus Keypads Up to 63 Optidrive Plus 3GV, 2 Optiport Plus Keypads
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3 % v

| | R
-

[ [

START UP
Selecting the Optidrive Networldddress

By default, the Optiport Plus will try to communicate with @etidrive that has address 1 in the network after powering up for the first time.
¢ KS h LI A RetwbriZefdresstisdzntigured in parameter-P2on each Optidrive Plug€ach noden the networkmusthave a unique
address assigned for the network to function.

¢KS hLIWGALRNIG SICAdE | FABNI RRFISNS &z, 6 KAOK AYRAOFGSa GKFG GKS hLIA
address in the network. Once tieNR @S Kl a 0SSy Feaa) RivA (ifK S Sy SapipadRHusipRy wingow,ivkidh

indicates that the OptiporPlusis reading the configuration information from the drive. Usually it will take 1~2 seconds for the Oftipsid
readthis information. After the data has been loadeke Optiport Plus will display the drive real time status.

LF¥ GKS h LI A LR Ndrivetwithdzddresszh $ha gefork, fedtlyefe is only one drive in the network and its address is not equal to
1, the Optiport Plusvill request the user to input aalternative address with which to establish communication. The detantmunication

address willbe displ&R 2y (KS Y2 yAdnd®bdKR2daa $M) Gy (KSy I Redz ['JQ(KOI- RRNXE:
buttons on the Optiport Plus.

Once the address has been changed to a value to match that abifeecteddrive, the@ button must be pressed to eble the Optiport
Plus to search for the drive again.

On networks with multiple Optidrivethe user can select which Optidrive network address to communicate with.

Pressing '[he[O andOo dzii2ya (23S0 KSNI NBA-dZE T 46 R §NIB rcsBhe MesanaRitmes g tDor
O button to select the desire@ptidrive address. After selecting the new address, presgO and O button together again will result
in the Optiport Plus establishing communications with the driliat has the seleed address.

Changinghe Optiport Plusnetwork address
A maximum of twdptiportscan be connected on the same netwotsi,communicate with the same drive or different drives.

When using two Optiports with the same drive, the user needs to change the Optigiovork addres®n the second Optiport to ensure
correct operation. All Optiport Plus units are set to device 1 by default.

To change the device number, press Q @ andOO dzii2ya (23S0 RINIE xGKD?2) WilSbe digplaySd. Theser

canthenuse theo or O buttons to change the device number to 1 or 2 as required. FQ @ andObutton together again to
return to normal operation.

Note:
e  For networksusing only one Optiport Plus, this must be address 1, and all Optidrives must be set for address 2 or higher.
e C2NJbSig2Nla 6AGK (62 hLIALRNI tfdza dzyAia O2yySOGSRzIddIKS hil
Optidrives musbe configured for network address 3 or greater
e When a network has 2 Optiport Plus units connected, it is no longer possible to use Optistore PC software to communitete with

Optidrives.
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11.2. Optiwand PDA Pocket PC Software

Optiwand software is a Window®2Cr' LI Ol 9 RAGA2Y | LI AOFGA2YS F@FAtELFO6ES Fa hLIGAGLHY
users to commission drives and retain parameter records without the requirement for an expensive lap top PC or complépcaaitdes,

saving bothime and costs. Parameter sets are stored as files for simple editing and later transfer to a PC. Communication can take place
through transparent materials, such as glass and perspex.

Screen parameter
editing screen:

Screen showing
internal parameter
monitoring:

oy Rhent @-

e Real Time Parameter Access and Monitoring
Infra Red based comms, no cable required
Multi Language

Online Parameter Help and Descriptions

e  Fast Copy Facility

e Remote Control and Monitoring

Optiwand SP and Optiwand PDA are compatible with most Pocket PCs and Smartphones running the Mbbile\Bs0 operating system.
If you are considering purchasing a Pocket PC, we are UNABLE to support any Pocket PC's that usentier@kbsBssarthese are
generally the mobile phone versions.

Drive Compatibility

e Optiwand SR Optidrive E2
e  Optiwand PA- Optidrive E2, Plus, VTC

11.3. Optistore Plus PC Software

hLXiAad2NBE Aa | 2AyR2g6a | LI AOLIGAZ2Y LINPANIY FT2N LIOQAS ramétdr2 g Ay 3 |
management and network monitoring.

e Plug and go, simpland easy PC parameter access

Individual drive or drive network use

PC based data storage and file management

Runs on windows 2000 & XP

Parameter set transfer to or from an Optiwand CE Plus

File management: naming, storing, printing, emailing etc.

Cmnects to Optidrive Plus¥& VTC using USBS485 communications adaptor (@B5AD)

For drive network management including configuration, monitoring and control

Parameter Export facility allows the user to insert parameter settings in other prograpdicrosoft WORD (*.rtf format)

11.4. Communication Cables and Splitters

OD-48503 -IN RS-485 data cable, 0.30m Cable with RJ11 terminations at each end
OD-48510 -IN RS-485 data cable, 1.0m Cable with RJ11 terminations at each end
OD-48530 -IN RS485 data cable, 3.0m Cable with RJ11 terminations at each end
OD-485SP -IN RS485 data cable splitter RS 485 splitter, 1 to 2 connection
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11.5. Encoder Feedbackterface

An optional encoder feedback module is available, to allow connection of a motor feedback encoder. The encoder feedbackomoeicts
to the Optidrive via the RJ11 connector on the front cover, and is supplied with power directly from thev@ptithly one Encoder module
may be connected to each drive, and multiple drives and encoder modulesnoiuise networked to each other. The module can work with
either single ended or differential encoders with operating voltages fran38 volts DC.

Note : For supply voltages greater than 5 volts (e.g. HTL encogérsencoder must be powered from a separate power suppyVolt (e.g.
TTL) encoders can be powered directly from the Encoder Interface.

22.5mm 119mm

- - - -

[.89"] [4.69"]

mPower ON
m ALARM

. ; 2\ INVERTEK
ODP-ENCOD-ER (1 DRIVES

Optidrive Plus

www. invertek.co.uk

Power down fo Read User
100.8mm EnCOd er MOdUIe 5 mins before guide before
[3.97 . removing installation

Serial No.: 11111111111 cover Aorsewicing

LR RE Rl

www.invertek.co.uk
Packed in the UK ENCODER

808040 Firmware: v3.0

Wi Con tn. #NA100
e

RJ11 Connector Encoder Connectiofierminals
to Optidrive

LED Status Indication

The encoder module has 2 LEGreen and Yellow.
e The Green LED indicates power
e The Yellow LED indicates a fault condition. This may be a communication fault or encoder wiring fault. The fauftdica@dson
the drive display as noted above. For transient faults, the LED will remain illuminated for 50ms to ensure that fast feantsie
can be observed.

11.6. Dynamic Braking Resistors

Available Range

All Optidrive Plus 3GV sizes 2 and above haeeriat brake choppers fitted to allow connection to external resistors. Invertek Drives can
supply the following resistors.

Part Number Resistance | Powgr Rating Dimensions (mm)

K ' Continuous | Peak (0.125s) L W
ODBR106IN 100 200W 12000V 1P20 188 40 9
ODBRES4N 33 500W 21000V IP20 188 40 9
OPTBRO5AIN-155 50 200W 12000V IP55 250 21 40

The resistors are designed to be mounted to the Optidrive heatsink, for ease of installation and better heat dissgpataity
Overload Capacity
20times rated power for 1 second every mini®R 4 times rated power for 5 seconds every minute.
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12 Application Examples

12.1. Pump PID Pressure Control

Overview

Optidrive Plus 3GV drives can be used in a variety of pump control applications. A common application is where a puirgulitorequ
automatically maintain a constant pressure, in for example a water feed system. This uses the internal PID contrel@ptdtive.
PID Overview

PID control is widely used in many applications. A PID system requires

e A Setpoint; In this case a pressure level which the pump is required to maintain, e.g. 1.5 Bar

e A Feedback Signathis is the signal from the pressure trahger
The drive will continuously monitor the feedback signal and compare it to the setpoint, and then adjust the speed of ppmmattiaally to try
to maintain the correct pressure level.

Feedback Transducers

There are generally two types of transducexsd an example of how to connect each of these to the drive is shown below.

2 Wire or Loop Powered Transducer 3 or 4 Wire Transducer
1 2 3 4 5 6 7 8 9 10 1 1 2 3 4 5 6 7 8 9 10 1
DD DN D DD || DD DD DD DD DL
+24 Volt Signal Common +24 Volt Signal 0 Volt Common

For a simple application with only PID Control required, the only other connection required is a Starswitbdink between terminal 1 and
terminal 2.

PID Parameter SettingsSimple Fixed PID Setpoint

Par Function \ Example Setting  Explanation

P102 Minimum Frequency 10- 30Hz Prevents the pump speed from becoming too low
P103 Acceleration Ramp Time 10¢ 30 seconds | Allows for smooth starting and stopping of the system
P1-04 Deceleration Ramp Time 10¢ 30 seconds

P1-07 Motor Rated Voltage - Enter the values from the motor nameplate, to avoid
P108 Motor Rated Current - damaging the motor.

P109 Motor Rated Frequency -

P112 Control Selection 3 Enables PID Control

P114 Access Code 101 Allows Access to PID Parameters

P233 2" Analog Input Format 4-20mA Set to match the transducer signal type

P301 PID Gain 0.5¢2 See Below

P302 PID Integralime 1 ¢ 5seconds See Below

P306 PID Setpoint - See Below
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PID Setpoint PR6

For a simple system with a fixed setpoint, the value foOB2&an be calculated from the transducer range.
E.g. if a system is required to hold a constant pressure dddrsand uses a transducer for feedback with measurement range 0 to 10 Bar, the
value of P36 can be calculated as
1.5Bar x 100% 15%
10Bar

PID Gain P81

In simple terms, the PID gain parameter controls how great a variation in punegl syikk be seen relative to a change in pressure. IF the value
used is too high, the pump will continuously change speed, and the pressure will be unstable. Typically on a pump syatgorytket value

of 2 will provide good performance. If the pumjpegd is unstable, reduce the value.

PID Integral Time RB82
The Optidrive monitors the change of feedback over time to determine the average pressure and how rapidly it is chaagdingg filkér

helps to provide smooth operation. In most cases, thédacset value of 1 second provides good operation, however the value may need to
be increased on systems where the pressure changes relatively slowly in the system.

Sleep / Wake Function
The Optidrive Plus has a built in Sleep / Wake function, which siloevpump to automatically switch off completely when the pump is not

required to maintain pressure. This function should only be used on systems where the pressure can be maintained eves pumep ith
stopped.

In order to use this function, the Miniam Frequency Parameter IR must be set to a value greater than 0, typically this will be 20 Hz
for a pump system. P20 then allows the user to set a timer, whereby if the pump is running at minimum speed and pressure is maintained
for the preset tine, the Optidrive will switch off the pump, and the display will stf®tv a n.dA\lvafue around 1§ 30 seconds is usually best.

12.2. Air Compressor

Overview

Optidrive Plus 3GV drives can be used to control the speed of compressors used in compressed ainsgsiding,automatic regulation of
the compressor speed to maintain a constant pressure, and automatic switch off and restart if required. This application @pédrives on
board PID control function.

PID Overview

PID control is widely used in maagplications. A PID system requires

e A Setpoint; In this case a pressure level which the pump is required to maintain, e.g. 1.5 Bar

e A Feedback Signathis is the signal from the pressure transducer
The drive will continuously monitor the feedback sigaadl compare it to the setpoint, and then adjust the speed of pump automatically to try
to maintain the correct pressure level.

Feedback Transducers
There are generally two types of transducers, and an example of how to connect each of these to tiesiroren below.

2 Wire or Loop Powered Transducer 3 or 4 Wire Transducer
1 2 3 4 5 6 7 8 9 10 M 1 2 3 4 5 6 7 8 9 10 N
DD DD LD DNL) | DD DD DD DL
+24 Volt Signal Common +24 Volt Signal 0 Volt Common

For a simple application with only PID Control required, the only other connection required is a Start / Stop switchwiek betminal 1 and
terminal 2.
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PID ParameteBettingsg Simple Fixed PID Setpoint

Par " Function ' Example Setting  Explanation

P102 Minimum Frequency 20- 30Hz Prevents the compressor speed from becoming too low
P103 Acceleration Ramp Time 10¢ 30 seconds Allows for smooth starting and stopping thie system
P104 Deceleration Ramp Time 10¢ 30 seconds

P107 Motor Rated Voltage - Enter the values from the motor nameplate, to avoid damaging the
P1-08 Motor Rated Current - motor.

P1-09 Motor Rated Frequency -

P112 Control Selection 3 Enables”ID Control

P114 Access Code 101 Allows Access to PID Parameters

P233 2" Analog Input Format 4-20mA Set to match the transducer signal type

P301 PID Gain 0.5¢2 See Below

P302 PID Integral Time 1 ¢ 5seconds See Below

P306 PID Setpoint - SeeBelow

PID Setpoint PR6

For a simple system with a fixed setpoint, the value foOB&an be calculated from the transducer range.
E.g. if a system is required to hold a constant pressure of 6 Bar, and uses a transducer for feedback with measurgen@néd 10 Bar, the
value of P36 can be calculated as

6Bar x 100% 60%
10Bar

PID Gain P®1

In simple terms, the PID gain parameter controls how great a variation in compressor speed will be seen relative toia phesgee. Ithe
value used is too high, the pump will continuously change speed, and the pressure will be unstable. Typically on a caanpsgsted, the
factory set value of 2 will provide good performance. If the pump speed is unstable, reduce the value.

PID Inegral Time P32

The Optidrive monitors the change of feedback over time to determine the average pressure and how rapidly it is chaading filker
helps to provide smooth operation. In most cases, the factory set value of 1 second provides goaitbophowever the value may need to
be increased on systems where the pressure changes relatively slowly in the system.

Sleep / Wake Function

The Optidrive Plus has a built in Sleep / Wake function, which allows the compressor to automatically $wdatpédtely when it is not
required to maintain pressure. This function should only be used on systems where the pressure can be maintained evem when th
compressor is stopped. Some compressors motor runs continuously to provide lubrication for the ssonpaed the compressor is simply
cycled on and off load using a clutch type arrangement. In this type of system, the sleep / wake functioiN&itiidused. This can usually
be determined either by consulting the compressor manufacturer, or by mongdhe compressor during normal use prior to fitting the
Optidrive. If the motor runs continuously, Sleep / Wake most likely should not be used.

If the standby system can be safely used, the Minimum Frequency Paramed@rrRast be set to a value greatiran 0, typically this will be
30¢ 40 Hz for a compressed air system-Z2then allows the user to set a timer, whereby if the pump is running at minimum speed and
pressure is maintained for the preset time, the Optidrive will switch off the pump, laadiisplay will shov® t a n.dAlvalue around 16 30
seconds is usually best.

Continuous Motor Operation Systems

On systems where the motor operates continuously for lubrication purposes, and is cycled on and off load by a clutch emtaagditional
energy savings can be achieved by using a control system that allows the motor to run at an idle speed when the compifdssaf. ihe
on load / off load switching of the clutch is controlled automatically by the compressor control system, and thev®ptitly needs to detect
whether the compressor is on or off load during running. To minimise the control wiring required, this can be done auliymatida the
drive.

This method of operation requires the drive to detect when the compressor is off twrad, which can be determined by the motor current.
The simplest method to achieve this is to commission the drive as described above and run the compressor, then monitor i ot

on the drive display. This will typically be 80 to 100% ofttl¢or rated current when the compressor is on load and significantly less when
the compressor is off load. The two values should be noted, and then calculated as a percentage of the motor ratedanesemfle

Motor rated at 45kW, full load currerdf 84 Amps.

Current measured by drive when compressor on load = 78 Amps. 78 / 84 = 92.8%

Current measured by drive when compressor off load = 41 Amps. 41/ 84 = 48.8%

From these two values, we can define a window whereby the drive will switch to idld §ptde motor load drops below a certain level,

gKAOK gAft 0SS 6KSYy (GKS O2YLINBaaz2N) agAiG0OKSa 2FF 2 Rate! FdzNI K S NJ
automatically. These values are entered inR12h and P2L2l. As a guide,

P212h = 5¢ 10% less than the on load value calculated above, e.g. 83%
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P212l = 5¢ 10% more than the off load value calculated above e.g. 59%

Once the values have been entered, the operation of the compressor can be tested, and the values adjaststiry, to ensure that the
PID control operates correctly as soon as the compressor comes on load.

The compressor manufacturer can advise on a suitable idle speed, typically this will be around 20Hz minimum.

Operation Timing Diagram

N

System Pressure

\Target Setpoint
Motor Speed

|

ldle Speed

Compressor On Load Compressor Off Load Compressor On Load

~
.

Under normal opration, the Optidrive operates to maintain pressure in the system, so when the pressure is low, the drive will ramp to full
speed. As the pressure setpoint reaches the required level, the Optidrive will begin to reduce the motor speed, suctstesdisesufficient

to maintain the pressure correctly in the system. The existing compressor control system also monitors the system pnesadren &ither
based on the pressure level, or time beyond a certain level, it will switch the compressor off hea@ptidrive detects the drop in motor
current, and automatically ramps the motor down to the idle speed, which is sufficient to maintain compressor lubricatjmoyvines
enhanced energy savings in the compressor system. As the system pressurewva@nofime, the compressor control system will switch the
compressor back on load, at which point the Optidrive detects the increased motor load, and switches back to automatitd?|Eheceby
ramping up the motor speed and controlling again to mainfaiessure.
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Parameter Settings
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Par Function Example Setting Explanation
P102 Minimum Frequency 20- 30Hz Prevents the compressor speed from becoming too low
P1-03 Acceleration Ramp Time 10¢ 30 seconds | Allows for smooth startingnd stopping of the system
P104 Deceleration Ramp Time 10¢ 30 seconds
P106 Energy Optimiser 1 Allows improved energy saving
P107 Motor Rated Voltage - Enter the values from the motor nameplate, to avoid damaging the
P1-08 Motor RatedCurrent - motor.
P109 Motor Rated Frequency -
P111 Preset Speed 1 20¢ 30Hz Idle Speed for compressor, see above
P112 Control Selection 3 Enables PID Control
P114 Access Code 101 Allows Access to PID Parameters
P201 Digital Input Functions 12 Selectscorrect input configuration
pP211 Analog Output Function 5 Analog Output switches high or low at preset torque
P212h Output High Level Switch 60¢ 80% On load / off load thresholds, as described above
P212| Output Low Level Switch 50¢ 70%
P230 Analog Input Format 0-10 Transducer Signal nowqdl0 Volt
p231 Analog Input Scaling 0¢ 10 Volt Transducer Output = Set to 100%
4 or 4¢ 20mA Transducer Output = Set to 125%
pP232 Analog Input Offset 0¢ 10 Volt or 0g 20mA Transducer Output = Set@&6
4 ¢ 20mA Transducer Output = set to 20%
P301 PID Gain 0.5¢2 See Above
P302 PID Integral Time 1¢5 Seconds See Above
P306 PID Setpoint - See Above
P310 PID Feedback Source 1 Analog Input 1 is Source
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