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Mechanical Mounting

Information can be found on page 9,
section 3.5. y

HVAC Display
(Status, Diagnostics, and Programming

Keypad Operatiortan be found on
pagel3, section 51

=L

Fuses or MCH
Check Drive

Rating info on

Pagebl,
section 11.4

7

\.

PE L1 L2 L3 A

AC Supply Connection

200¢ 240 Volts + £ 10%

380¢ 380 Volts + £ 10%
Check Drive Rating info étage
51, section 112

Control Terminal
Configuration based on factory settings

[2] [o] [12]23]

Safe Torque Off (STO)

Link the terminals as shown above
through the emergency stop circuit
contacts

[22] [s]e]7]

Run/Stop 10K Pot

Close the switch to run (enable)
Open the switch to stop

Motor Cable

For correct cable size, s@echnical
Dataon page51, section 11.4.

Observe the maximum permissible
motor cable length

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

Use a screened (shielded cablEhe
shield should be bonded to earth at
both ends.
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Motor Connection

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

Motor Rated Voltage: RQ7

Motor Rated Current: P08

Motor Rated Frequency: F19

Motor Rated Speed (Optional): AD




OPTIDRIVE HVAC (Frame Sizes 2 and 3).

4 - . . N
Applies to Switched version only
In-built Isolator:

(
/

Ma\ins Power On / Off
( / ——————

Optidrive ODMW2 User Guide Revision 1.02

N
Mechanical Mounting
Information can be found opage8,

\ section 24 y

N\

,
HVAC Display
(Status, Diagnostics, and Programming
J

~
Keypad Operatiorcan be found on
L pagel3, section5.1.

Control Terminal
Configuration based on

| | | actory settings
1 9 12|13

[000000000000

|1234607090H E

www.invertek.co.uk

LN 2N L3 U v w
99 99099
. J ;
\ﬁg s
©) ©
I
Fuses or MCB
Check Drive [ —
Rating info O rje— —
— page31, —
section11.4
S \’ _‘."';;
( PE L1 L2 L3 ) —l_
AC Supply Connection ——
200¢ 240 Volts + £ 10% 1/ 3 Phase -
380¢ 380 Volts + £ 10% 3 Phase
Check the drive rating information on
page3l, section11.2.
\_ y z N

Safe Torque OH{STO)

Link the terminals as shown above
through the emergency stop circuit
contacts

[1]2] [s]e]7]

Run/Stop 10K Pot

Close the switch to run (enable)
Open the switch to stop

Motor Cable Sizes

Check the rating information gpage
31, sectionll1.4.

Motor Connections

Checlfor Star or Delta connection
according to the motor voltage rating
pagell, sectiond.5.

Motor Nameplate Details
Motor Rated Voltage: RPQ7
Motor Rated Current: P08
Motor Rated Frequency: FA9

Motor Rated Speed (Optional): RD
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Declaration of Conformity:
Invertek Drives Lttiereby states that th@©ptidrive ODF2 product range conforms to the relevant safety provisions of the Low Voltage
Directive 2006/95/EC and the EMC Direc@®4/108/EC and has been designed and manufactured in accordance with the following
harmonised European standards:

EN 618065-1: 2003 Adjustable speed electrical power drive systems. Safety requirements. Electrical, 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 characteristics of industrial, scientific and
medical (ISM) radifrequency equipmat (EMC)

EN60529 : 1992 Specifications for degrees of protection provided by enclosures

Electromagnetic Compatibility

All Optidrives are designed with high standards of EMC in mind. All versions suitable for operation on Single Phasen23Dhvek Rase
400 volt supplies and intended for use within the European Union are fitted with an internal EMC filter. This EMCdgigneddo reduce
the conducted emissions back into the supply via the power cables for compliance with harmonised Eurapéardst

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

Drive Type / Rating EMC Category
CatC1 | Cat C2 Cat C3
1 Phase, 230 Volt Input | No additional filtering required
ODWV2-X2XX%¥XXBXX Use shielded motor cable
3 Phase, 400 Volt Input | Use External Filter OBx34x | No additional filtering required
ODV2-XAX00XXAXX Use screened motor cable
For motor cable lengths greater than 100m, an output dv / dt filter must be used, please refer to the Invertek Stock Drives
Note | catalogue for further details

All rights reserved. No part of this User Guide may be reproduced or transmitted in any fosnaoy means, electrical or mechanical
including photocopying, recording or by any information storage or retrieval system without permission in writing fronblisbgru
Copyrightinvertek Drives Ltd® 2011

All Invertek OptidrivéHVAQunits carry a ¥ear warranty against manufacturing defects from the date of manufacture. The manufacturer
accepts no liability for any damage caused during or resulting from transport, receipt of delivery, installation or camimgisioe

manufacturer also accepts hiability for damage or consequences resulting from inappropriate, negligent or incorrect installation, incorrect

adjustment of the operating parameters of the drive, incorrect matching of the drive to the motor, incorrect installatamtepable dust,
moisture, corrosive substances, excessive vibration or ambient temperatures outside of the design specification.

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

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

This User Guide is for use witlersion1.01 Firmware.
User GuideRevisionl.02

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

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

£\

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

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

£\

This variable speed drive product (Optidrive) is intended for professional incorporation into complete equipment or sgspams
of a fixed installation. If installed incorrectly it may present a safety hazard. The Optidrive uses high voltages atgj carries a
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 operation or in the eventprhieqt malfunction. Only,
qualified electricians are allowed to install and maintain this product.

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

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

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

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

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

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

Within the European Union, all machinery in which this product is used must comply with Directive 9883i&¢ of Machinery.
In particular, the machine manufacturer is responsible for providing a main switch and ensuring the electrical equipméiasco
with EN60204L.

The level of integrity offered by the Optidrive control input functions (excludingitfiel S ¢ 2 NJj dzfor e€aNples Ly
stop/start, forward/reverse and maximum speed, is not sufficient for use in safétigal applications without independent

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

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

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

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

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

TheOptidrive ODR2 has an Ingress Protection rating of IP&&d are intended for indoor use only

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

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

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

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

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

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

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

Do not attempt to carry out any repair of the Optidrive. In the case of suspected fault or malfunction, contact youneitekin
Drives SaleRartner for further assistance.

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

2.1.Drive model numbers

200-240V +10% 1 Phase Input

HP Model
With Filter

kW Model
With Filter

Output
Current (A)

ODV2-220751KF1N 0.75 ODV2-220161HF1N 1 4.3 2
ODV2-221561KF1N 1.5 ODV2-22026G1HF1N 2 7 2
ODV2-222201KF1N 2.2 ODV2-2203G1HF1N 3 10.5 2

200-240V +10% 3 Phase Input

kW Model Number Frame
With Filter With Filter Current (A)  Size
ODV2-220753KF1N ODV2-220103HF1N . 2
ODV2-221563KF1N 1.5 ODV2-220263HF 1N 2 7 2
ODV2-222263KF1N 2.2 ODV2-2203G3HF1N 3 10.5 2
ODV2-320463KF1N 4.0 ODV2-320563HF 1N 5 18 3
ODV2-420553KF1N 5.5 ODV2-420753HF1IN 7.5 25 3
ODV2-420753KF1N 7.5 ODV2-421003HF1IN 10 39 4
ODV2-421163KF1N 11 ODV2-421563HF1N 15 46 4
ODV2-521563KF1N 15 ODV2-52020-3HF1N 20 61 5
ODV2-521853KF1N 18.5 ODV2-52025-3HF1N 25 72 5
ODV2-620223KF1N 22 ODV2-62030-3HF1N 30 90 5
ODV2-620303KF1N 30 ODV2-62040-3HF1N 40 110 6
ODV2-620373KF1N 37 ODV2-62050-3HF1N 50 150 6
ODV2-620453KF1N 45 ODV2-62060-3HF1N 60 180 6
ODV2-720553KF1N 55 ODV2-720753HF1N 75 202 6
ODV2-720753KF1N 75 ODV2-721063HF1N 100 240 7
ODV2-720903KF1N 90 ODV2-721263HF1N 120 300 7

380-480V+10%- 3 Phase Input

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

ODV2-240753KF1N 0.75 ODV2-240103HF1IN 1 2.2 2
ODV2-2415063KF1N 1.5 ODV2-240263HF1N 2 4.1 2
ODV2-2422063KF1N 2.2 ODV2-2403G3HF1N 3 5.8 2
ODV2-244003KF1N 4 ODV2-240503HF1N 5 9.5 2
ODV2-340553KF1N 5.5 ODV2-340753HF1IN 7.5 14 3
ODV2-340753KF1N 7.5 ODV2-341003HF1IN 10 18 3
ODV2-441163KF1N 11 ODV2-441563HF1N 15 25 4
ODV2-4415063KF1N 15 ODV2-442063HF1N 20 30 4
ODV2-441853KF1N 18.5 ODV2-442503HF1N 25 39 4
ODV2-442203KF1N 22 ODV2-443003HF1N 30 46 4
ODV2-543063KF1N 30 ODV2-540403HF1IN 40 61 5
ODV2-54370G3KF1N 37 ODV2-540563HF1N 50 72 5
ODV2-544503KF1N 45 ODV2-540603HF1N 60 90 5
ODV2-640553KF1N 55 ODV2-640753HF1IN 75 110 6
ODV2-640753KF1N 75 ODV2-64120-3HF1IN 120 150 6
ODV2-640903KF1N 90 ODV2-641503HF1IN 150 180 6
ODV2-64110-3KF1N 110 ODV2-641753HF1N 175 202 6
ODV2-741323KF1N 132 ODV2-742003HF1N 200 240 7
ODV2-741603KF1N 160 ODV2-742503HF1N 250 300 7

2.2.Identifying the Drive by Model Number

Each drive can be identified by its model number, shown below. The model number is on the shipping label and the drietenarhepl
model number includes the drivend factory fitted options.

ODV-2-24075-1KF1N-TX-XX

T L Special Variant Code
Product Family Conformal Coating:
Generation Display Type N = none
T = OLED (Text) C = Conformal Coating

Frame Size

Enclosure

Input Voltage Rating: 2=200-240V
4=380-480V
5=500V and above

Power Rating

No. Of Input Phases

S = IP55 Switched
N = IP55 Non-Switched

Dynamic Brake Transistor

1= No Braking
Filter Type:
P T F = Filtered
ower Type: =No Filte
K = kW 0 =No Filter
H=HP

www.invertek.co.uk
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3. Mechanical Installation
3.1.General

= =4 =8 -8 -8 -9

The Optidrive should be mounted in a vertical position only on a flat, flame resistant vibration free mounting usinggtatiotes
The Optidrive must be installed in a pollutidagree 1 or 2 environment only.

Do not mount flammable material close to the Optidrive

Ensure that the minimum cooling air gaps, as detailezkiztionO are left clear

Ensure that the ambient temperature range does not exceed the permissible limits for the Optidrivéngdestion13.1

Provide suitable clean, moisture and contaminant free coolingudficient to fulfilthe cooling requirements of th®ptidrive
according to sectiod1.2

3.2.Before Installation

1
1
1

Carefully Unpack the Optise and check for any signs of damage. Notify the shipper immediately if any exist.
Check the drive rating label to ensure it is of the correct type and power requirements for the application.
Store the Optidrive in its box until required. Storage sho@dlean and dry and within the temperature rang#0°C to +60°C

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

1
1
1

The drive can be operated within an ambi¢amperature range as stated in secti@8.1
Installation in a pollution degree 2 environmant is permissible
UL Listed ring terminals / lugs must be used for all bus bar and groucalimgctions

3.4. Mechanical dimensions and mountingFrame Sizes 2 & 3

[© © i

[y, | D ' i3
E
©) © T Y

H o <—F —_—

G >
Drive A B D E F G H [ J
Size | mm in mm in mm in mm in mm in mm in mm in mm in mm in
2 257.0| 10.12| 220.0| 8.67 | 200.0| 7.87 | 28,5 | 1.12 | 238 | 9.37 | 188.0| 7.40 | 176.0| 6.93 | 4.2 0.17 8.5 0.33

3

310.0| 12.20| 276.5| 10.89| 251.5| 9.90 | 334 | 1.31 | 256 | 10.08 | 210.5| 8.29 | 197.5| 7.78 | 4.2 0.17 | 85 | 0.33

Cortrol Terminal Torque Settings:  All Sizes:0.8 Nm (7 Ib-in)
Power Terminal Torque Settings:  All Sizes:1 Nm (8.88b-in)
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3.5. Mechanical dimensions and mountingFrame Size 47

S

dﬂ L A gg 5? i 4 —

O i <
o
O O
f
= =2
YYd o a Y Y
A
G E
F gy [ g =
it L -
Drive A B C D E F G H |
Size mm in mm in mm in mm in mm in mm in mm in mm in mm in

4 440 | 17.32 | 418 | 16.46 | 423 | 16.65| 8 0.315 | 230 | 9.06 | 173 | 681 | 110 | 433 | 425| 0.167 | 7.5 | 0.295

5 540 | 21.26 | 515 | 20.28 | 520 | 2047 | 8 0.315 270 | 10.63| 235 | 9.25 | 175 | 6.89 | 425| 0.167 | 7.5 | 0.295

6 865 | 34.06 | 830 | 32.68 | 840 | 33.07 | 10 0.394 340 | 1339 | 290 | 11.42 | 200 | 7.87 55 | 0217 | 11 | 0.433

7 1280 | 50.39 | 1245 | 49.02 | 1255 | 49.41 | 10 | 0.394 | 370 | 1457 | 330 | 12.99| 200 | 7.87 | 55 | 0.217 | 11 | 0.433
Control Terminal Torque Settings  All Sizes: 0.8 Nm (7 Ib-in)

Power Terminal Torque Settings: Frame Size 4: 1.2¢1.5Nm
Frame Size 5: 2.5¢4.5Nm
Frame Size 6: 8 Nm
Frame Size 7: 8 Nm

3.6. Guidelines for mounting

1 Before mounting the drive, ensure that the chosen location meets the environmental condition requirements for the drivarshown
section13.1

1  The dive must be mounted vertically, on a suitable flat surface

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

1 The mounting site and chosen mountings should be sufficient to support the weight of the drives

i Drive X Y
X 2 Size Above & Either
Y Below Side
- - = mm in mm in
4 200 7.87 10 0.3A
5 200 7.87 10 0.3A
6 200 7.87 10 0.3A
- N .Y o 7 200 7.87 10 0.3A
) e| |e =) Typical drive heat losses are 3% of operating load

conditions.

@
@
@
@

Above are guidelines only and the operatamgbient
temperature of the drive MUST be maintained at all
times.

o
to

I
E
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3.7.Removing the Terminal Cover

3.7.1.Frame Size 4 3.7.2.Frame Size 5

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

Terminal Cover Release Screws

3.7.3.Frame Size 6

Remove the two screws indicated, lift the cover forwards andTaffrefit the cover, slide the top locating lugs upwards under the top cov,
then re-fasten the lower cover screws

1 O www.invertek.co.uk



Optidrive ODMW2 User Guide Revision 1.02
4. Electrical Installation

4.1.Grounding the Drive

the non-compliance to any code, national, local or otherwise, for the proper installation of this drive or associated equipmer

2 This manual is intended as a guide for proper installation. Invertek Drives Ltd caasstime responsibility for the compliance @
hazard of personal injury and/or equipment damage exists if codes are ignorednduinstallation.

the drive, ensure isolation of the main supply from line inputs. Wait ten (10) minutes for the capacitordischarge to safe

2 This Optidrive contains high voltage capacitors that take time to discharge after removal of the main supply. Before workin
voltage levels. Failure to observe this precaution could result in severe bodily injury or loss of life.

shoud install, adjust, operate, or service this equipment. Read and understand this manual and other applicable manuals i

2 Only qualified electrical personnel familiar with the construction and operation of this equipment and the hazards involved
their entirety before proceeding. Failure to observe this precaution could result in severe bodily injury or loss of life.

4.1.1.GroundingGuidelines
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 egnip@round loop impedance must
confirm to local industrial safety regulations. To meet UL regulations, UL approved ring crimp terminals should be Uisgrddodaviring
connections.
The drive Safety Ground must be connected to system ground. Grop®tiance must conform to the requirements of national and local
industrial safety regulations and/or electrical codes. The integrity of all ground connections should be checked periodically

4.1.2.Protective Earth Conductor
The Cross sectional area of the PEdCistor must be at least equal to that of the incoming supply conductor.

T
4.1.3.Safety Ground 2/
This is the safety ground for the drive that is required by code. One of these points must be connected to adjacentshegidiggder, joist),
a floor ground rod, or bus bar. Grounding points must comply with national and local industrial safeffioeguhnd/or electrical codes.

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

4.1.5.Ground Fault Monitoring

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

1 A Type B Device must be used

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

1 Individual ELCBSs should be used for each Optidrive

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

4.2.Wiring Precautions

Connect the Optidrive according to sectidri8and 4.4 ensuring that motor terminal box connections are correct. There are two connections
in general: Star and DeltH.is essential to ensure that the motor is connected in accordance with the voltage at which it will be operated. For
more information, refer to sectiod.5Motor Terminal Box Connections

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

4.3.Incoming Power Connection

1 Fora singlephase suply, power should be connected to L1/L, L2/N.

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

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

1 Afixed instalition is required according to IEC618®Q with a suitable disconnecting devigestalledbetween the Optidrive and
the AC Power Source. The disconnecting device must conform todhlesafety code / regulations (e.g. within Europe, EN66204
Safety ofmachinery).

1 The cables should be dimensions according to any local codes or regulations. Guideline dimensions are givenli.4ection

M  Suitable fuses to provide wiring protectiof the input power cableshould be installed in the incoming supply line, according to the

data in sectiorl3.4 The fuses must comply with any local codes or regulations in place. In general, fi{E€gB269r UL type T
fuses aresuitable; however in some cases type aR fuses may be reqlinedoperating time of the fuses must be below 0.5
seconds.

1  Where allowed by local regulations, suitably dimensiotygz B MCRircuit breakerf equivalent ratingnay be utilised in place of
fuses, providing that the clearing capacity is sufficient for the installation
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1 When the power supply is removed from thdeve, a minimum of 30 seconds should be allowed beforemglying the power. A
minimum of10 minutes should be allowed before removing the terminal covers or connection.
The maximum permissible short circuit current at the Optidrive Power terminalsfaged in IEC60439 is 100kA.
Anoptional Input Chokds recommended tde installed in the supply line fairiveswhere any of the following conditions occur:
o The incoming supply impedance is low or the fault level / short circuit current is high
o The spply is prone to dips or brown outs
0 Animbalance exists on the supply (3 phase drives)
o The power supply to the drive is via a busbar and brush gear system (typically overhead Cranes).
1 Inall other installations, an input choke is recommended to ensuresptiuin of the drive against power supply faults. Part numbers
are shown in the table.
1  Optidrive HYAC models in frame sizes 4 to 7 are factory fitted with an Input choke as standard.

= =

Supply Frame Size\ AC Input Inductor

230 Volt

1 Phase 2 ODIL22ZIN-155
230/400 Volt 2 ODIL-263-IN-I55

3 Phase 3 ODIL-363-IN-I55"
(1) :Not for use on 400V, 7.5kW, FS3 units

4.4 . Drive and Motor ©®nnection

1  The motor should be connected tbe OptidriveU, V, and Werminals using a suitable 3 or 4 core cable. Wherear8 cable is

utilised, with the shield operating as an earth conductor, the shield must have a cross sectional area at least equiasethe

conductors when they are made from the same material. Where a 4 core cable is utilised, the earth conduttue ofies least

equal cross sectional area and manufactured from the same material as the phase conductors.

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

For compliance with the European EMC directive, a suitable screenettigst)i cable should be used. Braided or twisted type

screened cable where the screen covers at least 85% of the cable surface area, designed with low impedance to HF signals are

recommended as a minimum. Installation within a suitable steel or copperitugenerally also acceptable.

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

1  Where drives are mounted in a steel control panel enclosure, théecgcreen may be terminated directly to the control panel using
a suitable EMC clamp or gland, as close to the drive as possible.

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

= =

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

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

Incoming Supply Voltagé Motor Nameplate Voltages Connection
DELTA A
230 230/ 400
Delta
400 400/ 690
STAR A
400 230/ 400 Star

1 2 www.invertek.co.uk
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4.6. Control Terminal Wiring
1 All analog signal cables should be suitably shiel@fedsted pair cables are recommended
1 Power and Controli§nal cables should be routed separately where posséie must not be routeg@arallelto each other
1 Signal levels of different voltages e.g. 24 Volt DC and 110 Volt AC, should not be routeshine¢hzable.
1 Maximum control terminal tightening torque is 0.5Nm

4.7.Control Terminals Connection Diagram

Control Terminal Designations and Default Function Assignments

+24 Volt Control Circuit Supply o
external 24 Volt Power Supply

Programmable Relay Output
+24V

Stop / Rur(Enable —o/ DI1
Analog Ref / Preset Speel _./ DI2
Remote Control / Local Cont _./ DI3

Drive Healthy

Programmable Relay Output

RL2-C
RL2NO Drive Running
+10V : j
All Programmable Analog Output
° A2 AO1 Output Speed
Programmable Analog Inpd
° ov ov
AO2 Output Current
External Safety Circuit for S sTo-
Torque Off functio sTO+
4.8. Control Terminal @hnections
Main Terminal Strip
1 +24V | + 24V User Outpyinput) | 100mA User Outputr +24V back up supply.
2 DI 1 Input 1 Digital 8¢ 30 Volt DC
3 DI 2 Input 2 Digital 8¢ 30 Volt DC
4 DI 3 Input 3 Digital 8¢ 30 Volt DC
5 +10V | + 10 Volt User Output 10mA for user potentiometer
6 All Input 4 Digital 8- 30V DC / Analog Input 410 to+10V, 0 / 4 to 20mA
7 oV 0 VoltCommon
8 AO1 Output 1 1*' Analog / Digital Oytut, 0 to 10V, 4 to 20mér +24VDC Digital
9 0% 0 Volt Common
10 Al 2 Input 5 Digital 8- 30V DC / Analog Input @ to 10V, 0/ 4 to 20mAr Motor PTC
11 AO2 Output 2 2" Analog / Digital Output, 0 @0V, 4 to 20mAr +24VDC Digital
12 STO+ | Drive hardware inhibit {1 FSé wmustbelinkéddaext +24 Volt (1830 Volt) DC to enable power stage
13 STQ | Inhibit OV input nx NBOGdZNY F2NJ GKS uwn+ a{FFS¢& 6{¢ho
14 RL1C Relay Output 1 Common | Relay contacts, 250V AC, 30V DC, 5A
15 | RLINO | Relay Output 1 NO Relay contacts, 250V AC, 30V DC, 5A
16 RLINC | Relay Output 1 NC Relay contacts, 250V AC, 30V DC, 5A
17 RL2A | Relay Output 2 Common | Relay contacts, 250V AC, 30V DC, 5A
18 RL2B Relay Output 2 NO Relay contacts, 250V AC, 30V DC, 5A
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The drive is configured and its operation monitored viabhdt in keypad andOLEQisplay.

5.1.Keypad Layout and Function

OLED Display

Main Displayed Parameter
Showswhich of the selectable
parameters is currently being shown or
the main display, e.g. Motor Speed;
Motor Current etc.

Operating Information

Provides a real time display of key
operating information, e.g. output
current and power

Start Button
When inHandmode, used to Stathe
drive.

Stop / Reset Button

Used to reset a tripped drive.
When inHandmode, used to Stophe
drive.

Hand Button
Used to place drive in Hand (keypad)
mode.

HVAC

STOP

37kwW

400V 3ph

(1« INVER'I'EIg

www.iovarisk.co. vk

Control Keypad

Provides access the drive parameters,
and also allows control of the drive
when Hand operation is selected.

Navigate Button

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

Up Button

Used to increase speed iaattime
mode or to increase parameter values
parameter edit mode

Down Button

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

Auto Button
Used to place drive in Auto (Remote)
mode.

5.2. Drive OperatingDisplays

HVAC

INFHBFT

37k

400V 3ph

Output Frequency

H

23.7 Hz

01

Under voltage

WEAY/elli

Press STOP key to reset

Displayed when thede Torque
Off function is activate

Displayed when the drive powe
is applied, motor stopped

Drive operatingdisplay showing
output information

Drive trip display showing trip
condition

5.3. Accessing an€hangingParameterValues

Maximum speed limit

Maximum speed limit

50.0 Hz =

P1-01 12500 100

Maximum speed limit

P1-01 12500 100

0[_113

b@‘

Hold navigate button in for >1
sec

Use up and down keys to scroll t

required parameter.

Presss / release navigate button
when required parameter shown

Use up and down keys to edit
parameter value.

14
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5.4. ResettingParameters to Factory Default Settings

Load default parameters

Press STOP key to reset

Hold down the Up, DowrSStartand The display shows-Bef.Drive is
Stop keys for 2s returned to facbry settingsPress
the Stop key

Note: Parameters cannot be defaulted whilstB2=1 (parameter set locked).

5.5. Resetting Parameters tbJserDefault Settings

The current parameter settings of the drive can be stored internally within the drive agahdarddefault settingsThis does not affect the
procedure for returning the drive téactory default settings as described above.

P629 (%wve user parameters as default) can be enabled (set to 1) to invoke a parameter save of the current parameter valutanasittie s
defaults for the drive. Parameter menu group 6 can only be accestleddvanced security level access (DefaullR£201).

Load default parameters

Press STOP key to reset

oo]z]

Hold down the Up, Down, and Sto| The display shows-Pef. Drive is
keys for >2s returned to User Standard settings
Press the Stop key

Note: Parameters cannot be defaulted whik239=1 (parameter set locked).
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5.6.Changing the Language on the OLED Display

Select Language

Italiano

»  Espafiol

Deutsch

Hold down theStart Navigate and
Upkeys for 3s

Use the Up and Down arrows to
select a language. Press the
Navigate button to select.

5.7.Selecting betweerHand and Auto Control

37kWW 400V 3ph

Output Frequency 01

23.7 Hz

Ak

g &

A

The active control source is shown on th
OLED display.
Use the Hand and Auto buttons on the

keypad to switch between control source

Hand mode permits drive control directl
from the drive keypad.
Auto mode control source is configureg
with Parameter P12 (Control Mode)

16
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6. Commissioning

6.1.General
The following guidlines apply to all applications

6.1.1.Entering the motor nameplate information

Optidrive HVAC uses the information from timetor nameplate to

1  Operate the mobr with the best possible efficiency level

1  Protect the motor against possible damage due to operation in overload condition
In order to acheive this, the Optidrive requires that the following information from the motaremate is entered into the parameters :
P1-07 Motor Rated Voltag®® ¢ KAad Aa (GKS 2LISNIGAy3a @2t G138 FT2NJ GKS Y202NI Ay Ad
output voltage from the Optidrive can never exceed the incoming supply eltag
P1-08 Motor Rated CurrentThis is the full load current of the motor from the nameplate
P1-09 Motor Rated FrequencyThis is the standard operating frequency of the motor, generally 50 or 60Hz
P1-10 Motor Rated SpeedThis parameter can optionally lset to the RPM shown on the motor nameplate. When this parameter is entered,
all speed related parameters in the drive are displayediMRNhen the parameter is set to zero, all speed related parameters are displayed
in Hz.

6.1.2.Minimum and Maximum Frequenes / Speeds
Optidrive HVAC units are factory set to operate the motor from zero up to base speed (50 or 60Hz output). In generatating opnge is
suitable for a wide range of requirements, however in some cases it may be desired to adjust titsse jmvhere the maximum speed of a
fan or pump may provide excessive flow, or where operation below a certain speed is never required. In this case, thg fidlameters
can be adjusted to suit the application :
P1-01 Maximum Frequencyin generathis should match the motorated frequency. If operation above this frequency is desired,
confirmation from the motor manufacturer, and the manufacturer of any connected fan or pump should be sought that thisissable,
and will not cause damage tbe equipment.

P1-:02 Minimum FrequencyA suitable minimuntan be set to prevent the motor operating at low speed, which may cause the motor to
overheat. In some applications, such as a pump circulating water through a boiler, it may be necessary to set a speegttedler does
not run dry during operagin.
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7. HVAC Specific Feature Setup (Menu 8)

TheOptidrive HVAC has several features inbuilt into the drive standard operating software that are specific to HVAC applibatioagority
of parameters used in enabling and configuring these functions ar@aieed within menu 8. Section 13 is an explanation of the purpose and
operation of each of these functions and guidelines on how each one is configured.

7.1.Pump Staging, DOL Cascade

Summary:
The below illustration shows the use of a Optidrive HVAC unihesontroller in a DOL pump staging system. Master pump in this
configuration iscontrolled from the output of the OptidriveHVAC in variable speed mode with direct relay control of up to four Ve

pumpsas shown below.

With Additional Relay Module
3-Phase Mains Input Supply

Relay 2 Output

Sensor Relay 3 Output

Feedbatk
To Drive PID Relay 4 Output

B M

Master
Pump

S

:} Pump Output Channel

smesssssssskhesdeccccccccccnccnccnccna

Slave Pump 3 Sla\ie Pump 4

Relay lon the standard/O terminals of the Drive (T14 & T15) cannot be used as part of the DOL control but is freely programmable to other
functions through parameter R25. Relay?2 on the standard 1/0 terminals of the Drive (T17 & T18) can be used as the DOL control fict the f
slave pump. Relay 2 is set to DOL control by setting parametéBR28, or can be used for an alternative function by setting a value other
than 8.

For staging configurations with more than one slave pump an optional extended 1/O option modube wéijuired. Options modules are
available allowing pi to 3 further slaveDOLpumps(giving a maximum of 4 DOL slave pumps)eéaconnectedIntermittent switchingrelays

may be required ithe contactorvoltage or currentrequirementis outside of the specification of the drive relagsee section 4.8, Control
Terminal Connections)

The system output sensor is connected to the Optidrive HVAC analog input 1 or 2 (T6 or T10) and is selected as theofdieellniasie tPID
controller. Segparameter menu 3 for PID configuration parameters and feedback selection.

Operational Overview:

The pump staging with DOL cascade function is enabled by setting parametd=P8Pump staging function select). In addition, the value of
P8&Mp X WtidzAWY 3 S5h[ LidzYL) I G AfloAftAGR@Q Ydzad 06S aSdi 6A0GK (KS ydzryo S
The Optidrive HVAOrive runsthe master pumpin variable speedcontrol. The number of Slave DOL pumps available in the system is
configuredby parameter P&5. At a predefined level the slav@OLpumps are brought otfine in sequence to assist thédastervariable speed

pump. Switch on sequence is defined by the pump run time clgoksitored and maintained by the Optidrive HVA@h the leas run time
pumpswitched in first. A prelefined settle timg(Set in P8L9) is observetbefore any further pumps are switched in or aftthe systemThis

allows the system to reach a steady operating state before additional pump requirements are as$dssgdswitch off is done at a
predefined level in the sequence of least run time.

¢KS YFEAYdZY RAFFSNBYOS Ay Ndzy GAYS 08G6SSy 5h[ atl @S Ljgranaer Ol y
(P816). When a value is entered inR8-16 the Optidrive HVAC will automatically switch off the DOL slave pump with the longest run time and
switch in the pump with the shortest run time once the difference in run times setih6P8 exceededNhenP816 & set to O pump switch
overbasedon run time is disabled and switch ovsrdetermined only by the threshold limitdgmandbased)

Duty run time clocks are available to view in 80 Clocks are reset by setting parametestP8 Wt dzYLJ { G F 3Ay 3 al &ai SNI /
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Set Basic parameters #1 to P110. Energy Optimiser Fl6 must remain disabled.
Set Parameter R14= 101 to allow access to extended parameters

In Menu 3, Configure parameters for the PID Control

If drive relay 2 is used as part of the sla@LDcascade then set B8 =8
Set parameter P84=1 to enable the Pump stagindpOL cascade function
Set the number of DOL slave pumps available in the system (not including Master VFD purid in P8
Set Optidrive HVAC operating speed limits used to atetivdeactivate DOL slave pumps as follows:

o P817: Pump Staging DOL Switch In Spg€hreshold to bring in DOL Slave pump
o P818: Pump Staging DOL Switch Out Spe€dreshold to switch out DOL Slave pump
I Seta pump staging settle time (minimum 10 secQmad4$*819. The time entered in PBY must be sufficient for the PID feedback
signal from the system output sensor to settle to a steady level.
9 If the duty run times between DOL slave pumps are to be balanced then the maximum permissible differencs shbwolarbe

entered in P816.

7.2.Pump Staging, Multiple Drive Cascade

Summary:

The below illustration shows the use of a Optidrive HVAC units as the controllers in a variable speed pump staging lsgatapsirithis
configuration arecontrolledthe Optidrive HVAQunitsin variable speed mode witto-ordination and communication carried out over the built
in RS485 communications link shown below.

3-Phase Mains Input Supply

To Dfrive PID

W

3 Pump Output Channel

Communication Bus

Pump 2 |

Drives can be connected using the RJ45 data cables and the RS485 Data Cable Splitter as showrntaboreximum of 5 drives. Part

numbers are as follows:

Product Code | Description

OPTRJ45SP RJ45 Splitter Boxd2 Way

OPTJ4505 RJ45 to RJ45 RS485 Data Cable, 0.5
OPTJ4510 RJ45 to RJ45 RS485 Data Cable, 1m
OPTJ4530 RJ45 to RJ45 RS485 Data Cabte, 3

Each motor / pump in this configuration is controlled by a dedicated HVAC drive (one drive per pump). All drives rublénsyeéal mode
with the speed reference passed across the communications network.
One drive in the system is denoted theb S i & 2 NJ

inputsetLI2 Ay i O2y G NBE X

Operational Overview:

aladSNDPd ¢ K

FyR dzaSa Aida tL5
status and speed ference to the other drives on the network.

S
T

b
dzy

Oc»

N O
>

u

2 NJ
2y

al 8GSN KI

G2

a 0K
ISy SNI GS bléd K

The pump staging with multiple drive cascade function is enabled by setting parametd=R§Pump staging function seleot) the network
master drive only All drives other than the netark master drive must be set to communications slaves by setting parametartPl  p

mode).

www.invertek.co.uk
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In addition, the value of RBp 2y GKS ySGg2N] YIFadSNE WtdzYld adl3Ay3 5h[ LizyYLl | ¢
available in thesystem (slave drives), excluding the master (set to a value other than 0). The master drive must be set to drive address
(default), with the addresses of the slave drives set in sequence to subsequent addresses (2. 3. 4. 5...). Addresagthiar &s61.
When the system is enabled the master drive will check the run time clocks for all drives in the network which are stareindéaided
within menu 0 of the master drive. The first available drive with the lowest run time is automatically rud\fiespredefined leveadditional
drives /pumps are brought ofine in sequence to assist threnning pumps. Switch on sequence awaysdefined by the pump run time
clocksof the available drives (monitored and maintained by the master driwi#) the least run timepump switched in first. A prelefined
settle time(Set in P8L9) is observetbefore any further pumps are switched in or aftthe systemThis allows the system to reach a steady
operating state before additional pump requirements are assdsPump switch off is done at a predefined level in the sequence of least run
time.
Maximum and minimum speed and Ramp times for each drive in the network are determined by the individual setting on egEtt-0tive
P1-04).
The maximum difference NHzy GAYS 06S0s6SSy RNAGSaE «k Lilzyia OFry o6S ftAYAGSR oe
(P816). When a value is entered into 28 the network master drive will automatically switch off the drive / pump with the longest run time
and svitch in the drive / pump with the shortest run time once the difference in run times set ih6Pi8 exceededVhenP816 & set to 0
pump switchoverbased on run time is disabled and switch oisedetermined only by the threshold limitdgmandbased)
Duty run time clocks are available to view inFof the network master drive. Clocks are reset by setting parameter R8 Wt dzY LJ { {
aladSNI/t201 wSasSiQ (G2 m oNBasSiuv 2y (GKS ySis2N] YIFaidiSNI RNA@GS®
The Network Master will assume that any drive not i@sging to network messaging is currently unavailable (powered off / RS485
disconnected). The Network master will continue to poll drives that are offline but will not attempt to run the driveamtiiunication is re
established.
When any drive, includingpe network master, enters into a trip condition it will be temporarily suspended from operation and the system will
maintain operation with the remaining available drives. When a drive is reset from a trip condition it will automaticalfyebaeailableor
selection by the network master.
The enable input (T4 T2) to the network master is deemed to be the enable for the complete syatehtauses system operation to start or
stop. Individual enable inputs (Td T2) on the network slave drives provide imhibit input that prevent operation of that particular drive.

Quick Setup Overview
On all HVAC Drives
Set Basic parameters 1 to P110 on all drives in the system. Energy OptimiseD® ust remain disabled.
Set Parameter R14= 101 to allovaccess to extended parameters
On the Network Master
In Menu 3, Configure parameters for the PID Control
Ensure the network serial address in®bis left as default (1)
Set parameter P84=2 to enable the Pump stagindMultiple Drive Cascade function
Setthe number of network slave pumps available in the system (not including Network Master VFEL)Sn P8
Set Optidrive HVAC operating speed limits used to activate / deactivate network slave pumps as follows:
o P817: Pump Staging Assist Switch In Spg€breshold to bring in assist pump
o P818: Pump Staging Assist Switch Out Spg€lreshold to switch out assist pump
1 Seta pump staging settle time (minimum 10 seconds) #d® 8 he time entered in PBY must be sufficient for the PID feedback
signal from thesystem output sensor to settle to a steady level.
T If the duty run times between all available drives / pumps are to be balanced then the maximum permissible difference in hour
should be entered in R86.
On the NetworkSlaves
Set the drives to network slas by setting R12 =5
Set the network serial address in-B% to unique addresses is sequence, starting at address 2 (2, 3, 4, 5...)

1
1
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7.3.Maintenance Interval Setip and Reset

The Optidrive HVAC has a maintenance interval timer function with visible displiaation and configurable output points to allow the
programmer to seup routine maintenance schedules / intervals for the machine / system and to indicate maintenance due to the machine
2LISNI G2NP ¢KS YIAY(GISyl y0S AKRIdENED INHzyA &0 f @G| Gzt yURS R aF NKRSYY QUSK & yW SANAVR
system rather than a basic calendar based timer function.

Operational Overview:
The maintenance interval is enabled and configured by paramete?4P&ervice Interval Timewhen P624 is set to 0 the maintenance
interval timer is disabled. The maintenance interval-g@% is set in hours between 1 and 60000 (default 5000 hours). Access to parameter
menu 6 is permitted only when the advanced security level password is enige&114 (default password 201). The maintenance interval
timer is initiated when a valid value is entered into-B& The time remaining until maintenance becomes due is stored and displayed in
parameter P22 (Time Left to Next service).
When the naintenance interval expires (P2 reaches 0) the Optidrive HVAC can indicate maintenance due on the machine in the following
ways:
1 The maintenance symbol is automatically displayed on the OLED dis “
(alternating with drive communications address in taght corner.
1 One of the driverelay outputs can be configured for indication of |}
maintenance due, 37KV 400V 3ph
1 A warning bit in the drive communications status words is set (see associated communications guide).
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The following parameters are used to configure thiaydrive outputs to represent Service Due.

Parameter Number | Parameter Description Terminal Value set
P215 Relay output 1 function select 14 /15 10
P218 Relay output 2 function select | 16 /17 /18 10

When the maintenance interval has expired ahd scheduled service has been completed the service interval timer is reset by set®agP6
1, Reset Service Indicator. The timer for the next service interval starts from the point at which the previous indicatiesesiaAdvanced
security accessirequired (default P14 = 201) in order to access the Reset Service Indicator parameter.

Quick Setup Overview
Maintenance Interval Setip

1  Set Parameter R14 = 201 to allow access to advanced parameters in menu 6

1  Set the number of hours between servicen parameter P24, Service Timer Interval (Default 5000).

1 If adrive output is required to indicate that maintenance is due then configure the output based on the table abd®eo{F2218
= 10).
Maintenance Interval Reset
Set Parameter R14 = 201 tallow access to advanced parameters in menu 6
Set parameter P25 = 1, Reset Service Indicator to reset the Maintenance Timer Interval.

= =

7.4.Load Profile Monitoring Function

The Load Profile Monitoring Functigmovides underand over torque protectionto the driven load. Practical applications for the function
might includeBelt Snapletection Motor Stalldetection, PumpBlockage, or Pump Dry Rpnotection.

The Load Profile Monitoring Function uses a standard operating torque profile stored in memory ealdivh current is continuously
compared to the standard profile during operation. Should operating current / torque deviate outside of the standard fprddilspecified
period of time then a trip will be generated within the drive. The Optidrive HV#e3 6 measured points on the frequency versus current
operating curve in order to model normal operation.

A graphical representation of the Load Profile Monitoring Function is shown below:

A

Detection -
Level 5 5
Over-Torque
Region
Detection | o Hwidth P8-07
Level 4 1 oS Hwidth P8-07
N ahidih,
Detection g
Level 3 >
. (=)
Detection |~ /
Level 2 B Under-Torque
Detection _|_> Region
Levell
A ) ) 7} i
Frequency
0 Min Auto-Point 1 Auto-Point 2 Auto-Point 3 Max
Frequency 1/4 Speed Range 1/2 Speed Range 3/4 Speed Range Frequency

Operational Overview:

In order to use the Load Profile Monitog Function the standard (normal) operating profile of the drive current versus speed must be
established. Setip of the Load Profile Monitoring Function and the standard operating profile is normally performed as the final step in
commissioning the syste.

The standard operating profile is established within the drive using an automatic measurement sequence. The automaticnmaraisure
sequence is activated when the Load Profile Monitoring Function is enable@6(EBanged from 0). When the drive is firen, following
enable of the Load Profile Monitoring Function, the drive output will be ramped to the maximum frequency settid) (Rith 5 evenly
spaced current measurements recorded. The drive will then return to the normgdadet operating speedin order to repeat the automatic
measurement sequence the Load Profile Monitoring Function must be disabléib(P®) and reenabled (P86 <> 0).

é Caution The automatic measurement sequence oveédes the normal drive sepoint speed andhe drivewill run the motor up to
maximum frequency (PD1). Ensure that the system is in a suitable condition to operate througl grogrammedspeed range.
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Maximum Frequency / Speed parameter {#) andMinimum Frequency / Speed parameter {#4) can be adjusted followingxecution of
the automatic measurement sequeneégthout affecting the result®btained during the automatic measurement sequen@éhen operating
outside of the maximum and minimuspeed rangehe function is disabled.
When settirg parameter P&®6 to activate the Load Profile Monitoring Function a value is set that instructions the Optidrive HVAC unit to trip
on detection of undetcurrent (P806=1), overcurrent (P806=2), or combination of both undeurrent or overcurrent (P806=3).
A detection tolerance for the Load Profile Monitoring Function is set within parameté7P®arameter P87 (Load Profile Monitoring
Function Bandwidth) is set as a current (amps) value and is then applied to the standard operating profile stonetthevirive to allow for
acceptable variations in the motor current measurement. The value entered is applied symmetrically to the hominal cuneesbwatally
bandwidth is 2 x P87. The Current values measured during the autwe are recorded tgparameter PE&8 for reference.
In addition to a bandwidth of tolerance being applied to the standard operating profikOTP@ trip delay or time limit can also be specified
for operation on the drive within the over torque or under torque regions. Tinie is set within parameter P88 (Load Profile Monitoring
Function Trip Delay). This parameter can be set to avoid nuisance tripping whilst the load is in a temporary or trastaitonal

The Optidrive HVA®Ill trip immediately on detecting an undéover torque conditiorfor a time period greater than that set in 28 and
will disable output to the motor with coa$o stop.The trip will be displayed on the OLED display and can be reset by pressing the Keypad
STOP key.

The Optidrive HVAC can bet $0 run an automatic pump cleaning function once the Load Profile Monitoring Function has detected -an over
torque condition. See section 13.5, Pump Clean Function for more information.

Trip Codes: O _ t o:rOgerTorque Level Detected resulting in drivipt(Fault code 24)
U _t o:UnderTorque Level Detected resulting in drive t{ifault code 25)

Quick Setup Overview:
Read Caution note associated with this function (above)
Set the maximum and minimum speed limits for the driveQRX& P102).
SetBasic parameters Pa3 to P110. Energy Optimiser Fl6 must remain disabled.
Set Parameter R14 = 101 to allow access to advanced parameters in menu 8
Enable the Load Profile Monitoring Function by settingddB8
o 0: Disabled
0 1: Low Load Detection Enabl@8elt Failure / Dry Pump / Broken Ime)l
0 2: High Load Detection Enabled (Pump Blockage)
o 3:Low and High Current Detection
9 Set an acceptable tolerance bandwidth in®8 Set a high bandwidth initially and monitor current during normal operation to
determine tighter levels if required.
Enable the drive and allow the automatic measurement sequence to run.
Should some nuisance tripping occur Increase the Load Profile Monitoring Function Trip Del@g.irif B@ping still occurs then
repeat theautomatic measurement sequence

=a =4 -8 -8 -4
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7.5.Pump Clean Function

The Pump cleaning functias used to remove blockages from a pump. The pump clean function can be manually triggered by a digital input or
can be triggered automatically on start up, or when the drive detantsvertorque condition (due to blockage forming).

When the Pump cleaning cycle is activated the Optidrive HVAC will peafpnedefined motion profilécleaning cycle) in order to attempt to
remove the blockage.

Operational Overview:
The pump cleanindunction is enabledor disabled and itsautomatic triggering definedoy parameterP803 Pump Cleaning Function
ConfigurationOptions included for parameter R&3 include:

0. Disabled

1. Pump cleaning functiomctivated on drive start up

2. Rump cleaning functionactivated on drive start up or ovetorque detection
3. Pump cleaning functiomctivated on overtorque detection

If either option 1 or option 2 is selected for 8 then the drive will run the pump cleaning cycle immediately on deivable (enable
command given of digital input 1, drive terminal 2). Once the pump cleaning cycle is complete the drive will return tcsabpmialt control.

If either option 2 or option 3 is selected for 88 then the Load Profile Monitoring functionust be setup in order to detect an ovetorque
condition. Set up the Load Profile Monitoring function as per the instructions in this qRiigiese see section 13@Load Profile Monitoring
Function. Whenthe Pump cleaning function is triggered fraam over-torque conditionthen the drive does not go into an ovarque trip
following an over torque conditiobut insteadautomaticallyruns the pump clean function. On exiting the pump clean function the drive will
return to its normal operatingetpoint. If any further overtorque evens occur within 60 seconds of a pump clean function finishing then this
will then cause an ovetorque trip.

Further attempts to clean the pump (up to a maximum aft&mpts) can be programmed through th&utomatic Trip Reset function(see P2
36 ¢ Start Mode Select)When auterestarting from an ovetorque trip the drive will automatically run the pump clean function provided the
pump clean function is enabled.
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If a digital input is assigned to this function then it witigate the pump clean sequence regardless of the settiilgarameter P&3 (Pump
Cleaning Function Configuratioyhen thePump QeanFunction is initiated via an input to the drive, the drive will ramp immediately from its
current operation speed tthe first speed defined by the pump clean cycle using applicable ramp rates.

The digital input assignment for the pump cleaning function is defined througRRlean trigger input edge. Menu 9 can only be accessed
using the advanced level security assédefault P14 ¢ 201).Set P942 with the value associated with the digital input to be used.

The Pump Cleaning cycle is defined by setting two segment spaedmp time (used for acceleration and deceleratiamyg a segment time
in the following paameters:

Parameter Number | Description
P205 Clean Speed 1
P206 Clean Speed 2
P804 Pump Cleaning Function Time Interval
P805 Pump Cleaning Function Ramp Time

If either of the two Pump Cleanirf§peeds are set to zero then that segment of the cleaning cycle is disabled. Pump cleaning speeds can be se
with positive or negative values to allow forward or reverse motion to be performed and two stage or bidirectional peofikesreated. The
Acceleation ramp for the pump clean functiois determined by setting P85. The deceleration ramp rate is determined by the standard
deceleration ramp parameter P14,

é Caution Always ensure that the pump is suitable for reverse operation before applyingegative speed reference to either Cled
Speed 1 or Clean Speed 2 {#2 & P206).

An example of the Pump cleaning profile is shown below.

Pump Clean Function

Drive Output A Setup (P8-03)
Frequency
Clean .
Clean Function Function Ends Normal Operation
Activated Resumed
Segment Time Segment Time
Pump Clean P8-04 P8-04
-+~ -
Speed 2
P2-06
Operating Speed
\ Time
Pump Clean
Speed 1
P2-05
- - -
Ramp Rate Ramp Rate Standard Deceleration
P1-04 / P8-05 P8-05/P1-04 Ramp Rate (P1-04)

When the Pump Cleaning function is completed the drive returns immediately to the currepbosgtspeed.Return to normal operating
speed is done using the standard ramp setif§1-03 / P1-04). Segment execution time (set in-P8) encompasses the time taken to
accelerate the motor to the cleaning speed but does not include the ramped return to normaltimgespeed.

Quick Setup Overview:
1 If the PumpQeaning function is to be triggered by an oterque condition thermsection 13.4, Load Profile Monitoring Function
must be commissioned prior to saip of the Pump Clean function.
Set Basic parameters 1 to P110. Energy Optimiser Fl6 must remain disabled.
Set Parameter R14 = 101 to allow access to advanced parameters in menu 8
Set the segment speed for each cleaning segment in parameteds BAd P06
Enable thePump @an function by setting P83. Setting of P&3 is not necessary if the Pump Clean function is activated only by a
digital input.
o 0: Disabled
o 1: Activated on enable (Pump start up)
0 2:Activated on enable (Pump start up), or operation in @gegue region
o 3: Activated by operation in@r-torque region
Set the segment time for the cleaning cycle in paramete®&8rhis is the time to run each cleaning segment, including acceleration.
Set a ramp time for the Pum@ean functionis P805. This is the ramp rate to use in accelengtio Pump Clean Speed 1 and Pump
Clean Speed 2.

= 4 =4 =
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7.6.Pump Stir Function

ThePumpSir functionis used to trigger the pump to run following a period of inactivity. When the motor has remained inoperable for a pre
defined timea user defined motion profilés @arried outon the pump The function is active whethe drive isin PIDmode and the timer
FOGAGIGSR o6& (KS RNXESuncoy is Sshdity reventypilingp bletkaiw pORpD de@atiatiorcaused by sustained
periods of pump inactivityThefunction might also be used for fan applications to prevent degradation of bearing lubricants.

Operational Overview:

The timeperiod to trigger the pum&ir function is entered into parameter P&L (Stir Function Integral Timer). When the drive entate i
standby mode (see PID control, sectibh) an internal timer is started. When the timer exceeds the user defined time $atiin P81 a
preset motion profile is activated. When function execution is compldtes drive returns immediately to standbgnode. The internal
function timer is reset by the drive exiting standby mode or on completion optimap Sir function.

The notion profile is set withitwo parametersParameter P&2 (Stir Activity Timer) sets the time that the pump is to be operated P207
(Preset Speed T Pump Stir Speed) sets the speed that the pump will be accelerated to and operate at during the stir cycle. The stir activit
time includes the time take to accelerate to speed but not the time to decelerate back to stop.

The mdion profile for the Pump Stir function is shown below:

Drive Output A Internal Function
Frequency Timer Reset
Pump Enters Sleep / | Stir Function Stir Function
Standby Mode Triggered End
I [ | Drive Re-Enters
Stir Trigger Time Stir Activity Time
Pump Stir Speed | P%?m | P8—0¥_ Standby Mode
P2-07 f f

Y

|
|
|
|
|
|

14—» le— & )
Acceleration Deceleration Time
Rate. P1-03 Rate. P1-04

Setting either the Stir Function Interval Time {9 or the Stir Activity Timer (R®)to 0 disables thePump Stirfunction. This function is
disabled at default.

Quick Setup Overview:

SetBasic parameters Pl to P110.

Set Parameter R14 = 101 to allow access to advanced parameters in menu 8

Set the PID control menugarameters (see section 14)

Set the Pump Stir Speed required in parameteOP2

Set the Time to elapse in standby befdine Pump Stir Function is triggered in parameterCR8
Set the time to run the Pump Stir Function in parameteOR8

E R

7.7.Bypass Control Function

The BpassControl functiomallows the motor to be operatedither from the Optidrive HVAC (variable speed controljicecton lineon the
incoming supply (fixed speed). Bypass control requires external components and connection in creating the bypass systenmothat
provided as part of the Optidrive HVAC aréd the responsibility of the system designer.

Caution Circuit examples provided in this manual are for guidance only. System design, installation, commissioning
A maintenance must be carried out only by personnel who have the necessary trainingexiparience. The system must be installg
only by qualified electrical persons and in accordance with local and national regulations and codes of practice.

The bypass control function with the Optidrive HVAC allows the drive to switch in the bypassaciteoiatically should the drive trip on a
fault condition, should Fire Mode be activatézke section 13.8Fire Mode functioh or manually via an input to the drive.

Invertek Drives Ltd recommended the use of a three contactor bypass arrangementiémiemping a bypass circuit. Mechanical as well as
electrical interlocking is recommended to guard against contactor failure and to prevent damage to the system in such events.

Operational Overview:

The basic configuration forthree contactorbypass ciruit is shown below.

Mechanical Interlocking is shown between the Bypass contactor and the Drive Output contactor. Electrical Interlockingdsralsended
between the Bypass and Drive Output contacts using auxiliary contacts on each device.
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Caution The supply voltage for the coil of the contactors must not exceed the rating for the drive control relays cont2as@/(AC /
A 30V DC @ 5A)

Input Power Discoonect

| | |

Contactor Supply Max 240VAC / 30VDC @ 6A
f  —
i i -
2etely, Devicss | Eooiop Main Selector Switch
° (Bypass / Off / Drive)

00 1 T T 13[;,] o

+24 ¢

Motor
Fuses

Digital Input § Run / Stop
Digital Input ¢ Bypass Input
14 Digital Input ¢ Local / Remote
Motor Thermal Overload
HVAC 17
16 4
DOL VFD 18
5 Control  Control
Bypass
Contactor p I I I
Mechanical

........... Ceaiakion

[] - A 15 - Interlock L L L [|] Drive Output

Contactor Neutral

L]

The main selector switch selects between the following modes.

1 System Off : Drive is powered off; Bypaseentactor is off
1 Bypass Control : Drive is powered off; Bypass contactor is on, motor running from bypass supply
1  Drive Control : Drive is powered on; Bypass or Drive Output contactor selection is controlled by the drive

When the Main Selector Switch istge Drive Control, the drive input contactor is switched in such that the drive will poweBelpction of
the two motor output contactors is controlled by the drive dependenttbe settings provided to the drive by the user. Wheptidrive HVAC
controlis selected the drive can ewrdinate bypassor drive control based on the settings and running conditions of the drive.

The two drive control relays (relay 1 and relay 2) are automatically configured when Bypass Mode is enabled. Relagurésl ¢orifiypass
control and is connected directly to the Bypass contactor. Relay 2 is configured for drive control and is connectetbdinecilyive Output
Contactor. Under normal operation the drive will close relay 2, bringing in the Drive Output contaudooperation of the motor will be as
per the logic and speed reference configuration of the drive.

The drive will switch off the Drive Output contactor (relay 2) and switch in the Bypass contactor (relay 1) if one ohdisecbyfrol functions
is enalbed and the logic to trigger that function becomes true. Bypass control functions include:

1 Bypass on Fault Drive will switch to bypass if a trip condition prevents the drive from operating th
motor

1 Bypass on Fire Mode | Drive will switch to bypass if tHeéire Mode function is assigned to a digital input a
that input becomes true (can be open active or close active)

1 Bypass on Input Drive will switch to bypass if a digital input is assigned to bypass control (throug
menu 9) and that input becomes true.
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Note: A combination of bypass conditions is permitted.

Bypas®on Fault.

BypassMode on Faulis enabled by setting parameter R8=1 (enabled). Once enabled the drivi#l switch tobypass modén the event of a
trip or fault occurring on the drive. Winea trip occurs the drive M immediately open thedrive output contactor(drive output already
disabled due to trip), wait a timédefined by P8L3)and then close théypasscontactor. The motor will remain undeBypassontrol until the
enablefun inpu is removed from the drivegdrive control terminal 2)at which point theBypasscontactor will be opened. W\én the
run/enableinput is closed again the drive will attempt to run undive control (drive output contactor closed)

It is required that Spirtart (P2-26) be enabled for this function.

Bypass on Fire Mode.

Bypasson Fire Modeis enabled by setting parameter R2=1 (enabled). Once enabled, the drivél switch tobypass modén the event of
the fire mode input becoming active (true). Fixéode should be cofigured (see section 13.8. Fire Mo&einction) and an input assigned
either through parameter P13 or through menu 9 (P92) prior to enabling Bypass on Fire Mode.

When the Fire Mode input becomes truthe drive will immediately disable its output andpen the drive output contactor,wait a time
(defined by P8L3) and then close thdypasscontactor. The motor will remain undebypasscontrol until thefire mode input is deactivated.
When the Fire Mode input is deactivatéde bypasscontactor will be openedthere will be a short delay (defined by-28) and the Drive
Output contactor will closeProvided the enable input is still present then the drive will take over operation of the motor.

It is required that SpirSart (P226) be enabled for this function.

Bypass on Input

Bypassmode on Input is enabled by assigning a bypass trigger input in menu 9. Set paramé®@rBgass Trigger Input) to one of the
available digital inputs. Once an input is assigned the avilleswitchto bypass modén the event ofthat input becoming active (true).
Whenthe bypass trigger input becomes trilee drive wil immediatelydisable its output anapen thedrive output contactorwait a time
(defined by P&.3) and then close thebypasscontactor. The motor will remain undebypasscontrol until the bypass trigger input is
deactivated. When the bypass trigger input is deactivatezlbypasscontactor will be openegdthere will be a short delay (defined by-B8),
the Drive Output contactor witlose and the drive will take over operation of the motor.

If the enable input is removed from the drive then the drive will switch off whichever of the two output contactors istgumenWhen the
drive is reenabled the drive will look at the statas the bypass input to determine which of the output contactors to operate.

It is required that Spirart (P2-26) be enabled for this function.

In all modes of operation the time period between one of the output contactors switching off and the otliehieg on is defined by
parameter P8L3 (Bypass Contactor Changeover Time). This parameter should be set with a value that ensures the first contactor has time
clear prior to an attempt being made to switch in the second contactor. Additional mechamicgectrical intedocking should also be
provided.

TheDrive OLED display whowthe following indicatiorwhenever bypass mode is activated the Optidrive HVAC control.

Bypass mode

Quick Setup Overview:
1 Set Basic parameters 1 to P110.
1 Set ParameteP1-14 = 201 to allow access to advanced parameters in menu 8 & 9
1 Settime delay between switch over of output contactors to safe limit in parametdi3R8efault 2S).
If Bypass required on Fault
1 Set bypass mode of fa811to 1 (Enabled)
If Bypass reqired on Fre:
Go through Fire mode set up procedure (section 13.6) prior to enabling Fire Mode Bypass Function.
Set bypass mode of fau8-12to 1 (Enabled)
If Bypass required omnput:
1  Set bypassrigger input parameter P43 to an available digitathput
Note: To set menu 9 parameters-B32 must be set to 0 and input functions programmed manually.

= =

7.8.Fire ModeFunction

The Fire Mode function is designed to ensure continuous operation of the Optidrive HVAC until either the Fire Modeenpuiés o the
drive is no longer capable of sustaining operation. It is used in applications where an input is provided to the driviérérgonérol system in
the event of a fire in the building and drive operation is required to be maintained for the lopgssible period in order to clear smoke or
maintain air quality within that building.

Operational Overview:
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The Fire Mode function is a dedicated digital input function within the Optidrive HVAC control software. An input cagriEtassactivate
the drive Fire Mode function in one of the following ways:
1 P213 : Fire Mode can automatically be configured on digital input 2 by selecting values 4, 8, or 13 in paramEerdek
section 8.1¢ Digital input configuration parameter.
T P932 : Fire Mode inpusource can be set via P2 to an available digital input. Advanced level security (default4% 201) is
required to access menu 9 parameters

The fire mode function is enabled once an input is assigned to activate fire mode.

The logic selection fohe fire mode input is configured through parameter®8¢ Fire Mode Logic Select. It can be set to open active (0) or
close active (1). The default setting is open active such that the loss of the input signal to the digital input wihedinsertodefunction to
activate.

The speed of operation of the Optidrive HVAC whilst in fire mode is defined by parametérre Mode Speed. This can be set to any
value up to maximum speed (f1) in either the forward or reverse direction.

When an input igonfigured to trigger Fire Mode and that input is activated all other inputs to the drive are ignored. Other inputs tovéhe dr
only become active again once the Fire Mode input is removed.

ﬁ Caution Digital input functions (including the Run / Stop arfébrward / Reverse input functions) are disabled whilst fire mode
active. The drive can only be stopped by removal of the fire mode input or by disconnection of the mains power to the drive.

The following display is used to show when the drive is ajgay in Fire Mode:

WCANB a2R Fire mode
[Alternating with

Output Frequency] 45 O HZ

Trips ignoreavhilst drive is irFire Mode:

Display Trip

O+t Heatsink Ovelfemperature
U-t Drive Under Temperature
ThFLt Faulty Thermistor on Heatink
Etrip External Trip

4-20 F 4-20mA fault

Phib Phase Imbalance

P-Loss Input Phase Loss Trip

SCirp Comms Loss Trip

|_t-trp Accumulated overload Trip

Tripsnot ignoredwhilst drive is irFire Mode:

Display Trip

O-Volt Over Voltage on DC Bus

U-Volt Under Voltage on DBus

h Ol Fast Ovecurrent Trip

Ol Instantaneous over current on drive output
Out-F Drive output faulf Output stage trip

In order to automatically reset the drive from one of the trips that is not ignored by Fire Mod@6 PRtart mode selectdutomatic restart)
must be set to Autel, Auto2, Auta3, Auto4, or Aute5 depending on the number of automatic resets the user wishes to perform. Note
that there is a time delay of 20 seconds between each reset attempt.

Fire Mode operation is recorded menu 0 for reference. Fire Mode start time is recorded to parametesP€ Fire Mode Start Time. This
gl fdzS Aa NBFSNBYOSR (2 (GKS RNAGS tAFS (GAYS K2dz2NnDa Ot 201 a2z Al
The period of time that the drevhas operated in Fire Mode is recorded in parametebP@ Fire Mode Active Minutes.

C Caution Operation in Fire Mode may affect the warranty period offered on the Optidrive HVAC, or in some cases void the wa
provided. Please contact your authad Invertek distributor for more information.

One of the drive relay outputs can be set to indicate when the drive is running on fire mode. To set relay 1 to indicet@dioperation set
parameter P215 = 9.To set relay 2 to indicate fire modperation set parameter R28 = 9.

Quick Setup Overview:
1  Set Basic parameters 1 to P110.
1  Set Parameter P14 = 201 to allow access to advanced parameters in menu 8 & 9
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1 Set the logic required for the Fire Mode Trigger input ifF0B80 = Open Activd, = Close Active.
1 Setthe required speed for the drive to operate at whilst in Fire Mode in parametéfP8
Either
1  Setparameter P113 to a value that activates Fire Mode selection on digital input 2 (4, 8, or 13).
Or
1 St parameter P92 to an available dital input value. Note, P13 must be set to 0. Any other digital inputs required must also be
configured through menu 9.
1 If required, set either P25 or P218 = 9 to configure output relay 1 or output relay 2 to indicate fire mode active.

7.9. Motor Pre-Heat Functionand DC Injection

The Optidrive HVAC can be set to inject DC voltage into the motor on a start or stop condition, or can be set to mainttisingagoltage
across the motor whilst the speed reference to the drive is set to zero. Applying voltage to the motor creiatetatirgg current in the motor
windings which in turn heats the motor apdevent moisture forming on the surface of the motdiormation of moisture on the motor might
be due to the motor operating in humid conditions or in low ambient temperature, ortondemperature changgspecifically cool down)
causingcondensatiorto form.

Operational OverviewSetting up DC Injection braking on Start or Stop

The function uses the DC Injection parameters on either starting or stopping the motor in order tox@atrent and maintain an

appropriate temperature within the motor prior to starting or post stoppif@rameters for configuring the Dgection are contained in

menu 6. Access to level 6 requires advanced level security access (Defadit2?1).The kvel of DGnjectionVoltage applied to the motor is
set in parameter P48 (DAnjection BrakingVoltage).The current can be monitored by changing the OLED display to show Amps (cycle the
display to show Amps by pressing the Navigate button).

Caution Always confirm the maximum acceptable current level that can be applied to the stationary motor prior to configuring
A DC Injection function. It may be necessary to contact the motor manufacturer to confirm acceptable levels for operationk ¢
operation of the drive to ensure current levels are within the specified limited.

The time to apply DC Injection Voltage on motor starting is set by parametet PSpeed Hold Time on Enable). The time to apply DC
Injection Voltage on motor stopping is set igrameter PEL2 (Speed Hold Time on Disable). The value set in eithi @6 P612 represents

the time in seconds that DC Injection Braking will be applied (maximum of 250 secs). The function is then activateddiyetti®Bable

input (generally cofigured as digital input & control terminal 2) going to an enable (start) or disable (stop) condition.

The speed for the Speed Hold Time on Enable is set in Preset Speed7] &d the speed for the Speed Hold Time on Disable is set in Preset
Speed §P208). These parameters must be set to 0 for the DC Injection function.

Note: Preset Speed 7 (PQ7) andPresetSpeed 8 (P28)are also used aoost Joeeds within the PIDfunction (see section 14) and hence

DC Injectiorcannot be used when the PIEbntroller is enable (P1.2=3).

Ramp to Stop should be enabled {#3=0) and appropriate ramp rates set in@®3 and P104. The timing diagram for the DC Injection

function is shown below.

Drive Output A

Frequency
Drive Enabled DC Injection Disable Signal ||DC Injection Drive Disabled
DC Injection Started Stopped Applied Applied (DC Injection Stopped)
| [ | | |
| Speed Hold Time || Accel Ramp | | Decel Ramp || Speed Hold Time on |
| on Enable P6-11 P1-03 1 | P1-04 Disable P6-12 |
- - - >
| | | |
| | | | | |
| | | | | |
| | | l | |
| | | l | |
Preset 7 & 8 | | | | Time
=0Hz >

A Danger The output from the drive to the motor will remain active whilst DC Injection braking is applied. Always discon
power to the drive and wait 10 minutes before work is carried out to the drive or motor.

Quick Setup OverviewSetting up D@njection Braking on Start or Stop

Set Basic parameters #1 to P110.

Ensure PD5 is set to 0, Ramp to Stop. Ensure appropriate ramp rates are seid &1d P104.

Set Parameter R14 = 201 to allow access to advanced parameters in menu 6

Set Preset Speed 7 aBdP207 & P208) to 0 Hz

Set the DC Injection Braking Time required on Start in paramet&d P6

Set the DC Injection Braking Time required on Stop in paramet&2 P6

Set the DC Injection Braking Voltage to apply #1186

Monitor current levels on therive display and motor temperature to ensure they remain within the motor manufacturers specified
limits.
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Operational OverviewSetting upDC Injection Braking on zero speed reference

The function uses the Boost Voltage on the drive reaching zero $perder to create a current and maintain an appropriate temperature
within the motor. The drive Standby Mode must be disabled so that the drive output is not automatically put into Starmipdodl period
of operation with zero speed reference.

The level of DAnjectionVoltage applied to the motor is set in parametet-P1 (V/F Boost VoltageThe current can be monitored by changing
the OLED display to show Amps (cycle the display to show Amps by pressing the Navigate button).

Caution Alwaysconfirm the maximum acceptable current level that can be applied to the stationary motor prior to configuring
A voltage Boost function. It may be necessary to contact the motor manufacturer to confirm acceptable levels for operatiorckd
operation of the drive to ensure current levels are within the specified limited.

The time set in the Standby Mode parameter 2 must be 0. This will disable Standby Mode and ensure Boost Voltage is applied whilst the
drive is enabled with zero speed reference.

Ranp to Stop should be enabled #@®%5=0) and appropriate ramp rates set in®3and P104.

If an input is required to activate motor stop with voltage boost then a digital input can be set to Preset Speed 1 {[se&d49cnd the

Preset Speed 1 value ®2) set to OHz.

Quick Setup Overviewsetting upDC Injection braking on zero speed reference

Set Basic parameters #1 to P110.

Ensure PD5 is set to 0, Ramp to Stop. Ensure appropriate ramp rates are seid &1id P104.

Set Parameter R14 =101 to allow access to advanced parameters in menu 2

Set parameter P27 = 0 to disable drive Standby Mode (default)

If a digital input is required to activate motor stop with V/F Boost Voltage then ensut@ ilset to 1 (default). Digital input 2
(control terminal 3) is now configured for this function. EnsureOR2= 0.

Set the Boost Voltage to apply in-B1.

Monitor current levels on the drive display and motor temperature to ensure they remain within the motor manufacturergespecif
limits.
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ID ©ntrol Applications

8.1.Overview

The PI

BControlleris a mathematical functiodesigned tcautomate adjustments within a system andetiminate the need fothe machine

operator tocontinuousy pay attention to machine operation and to make manual adjustmerfitsr a drive this generally means adjusting the
motor speed automatically to try and maintain a specific measured value from a measurement sensor in the system, withdim: keing
provided directly to the drive. For example, when the Optidrive Hi¢AGntrolling a pump it might be required to maintain a pressure which

is prop
measu
pressu

ortional to the speed the drive runs the motor. The required pressure (known as tpeisétis provided to the drive. The
rement sensor is connected to the drive anatpyit and provides a measurement (known as the feedback) of the current system
re. The PID function in the drive compares thepséit and feedback and changes motor speed in order to increase or decrease the

feedback to match the sqtoint. Shoud the setpoint change then the drive will react by again changing motor speed is order to match the
feedback signal to the new spbint value.

The difference between the sgioint and feedback signals in real time is known as the PID error. PID regsriéseroportional, F Integral, D

¢ Derivativeanddescribeghe three basic mathematical functions applied to the error signaing the calculated sum as the reference for

control

ling the motor speedBy adjusting values associated with the P, |, Rrfdnctions the programmer can configure how dynamically the

drive responds to the PID error and how stable the system output (motor speed) is able to be maintained. Achieving béstyoasiic

respon

se and maintaining system stability by adjustify th& f dz8& dzaSR o6& (KS t X LX FYyR 5 ¥Fdzy Ol A

A

Caution Adjusting values for the PID controller can result in dynamic response from the motor or introduce instability into
motor speed control. Tuning of the PID controller should only be attempted by experienced engineers.

TheOptidrive HVAC has a fult&m PID controller function for control of motor speed. The B#bpoint can beadigital oranalog reference
provided to the driveFeedbacks via one of the two analog inputs contained with the drive standard control termiabilgalues are treated
as % internally by the drive to assist in simple setRIp. control is enabled when B2 = 3. A block diagram of the Drive internal PID control

function is shown below.
Digtal Inpues
Digital Inpus 2 .- — — Function Selact
P112
US:,.’:E.S.EHH » Usar PID controller PID arrar 1o enable
ps.ae J User PID outpi high limit rampe P3-11
. Operating mode P3-07
P304 |
User PID Dgital |
Reference 2 T | I
P3-15 0 |
1)
Analog Input 1 @_‘—‘ H

Aaakpreaz i

Speed Control

0 |
bous? P Gan F3.01 |
| Gain P02
‘ 1 D Gain P3403
| Accalraion Ramp
| P1-03

User FiU = Deceleration Ramg
Reference Salect User PID controller P1.04
P3-05 output fow limi
P08

Analog Input 2

Ansiog Input 1 - Z °
|

User PID Feedback
Selact P3-10

8.2.PID Function Setp

8.2.1.

PIDSetpoint (Referencg Selection

The setpoint for the PIDcontroller can be a fixed digital or a variable analog signatp&et selection is set by parameter 3 (PID

Refere
format
analog

nce Source Select). Either analog input 1 (control terminal 6) or input 2 (terminal 10) can be configured to greseggoint. The
for the analog reference can be configured within the drive with all standard formats includ@&f &éhfigures the signal format for
input 1 and P23 configures the signal format for analog input 2.

A digital reference can also be proviti;n parameter P®6 (PID digital reference) and B8 set to reference this value (R%=0). A second

digital

reference is provided by A% (PID digital reference 2) and a digital input configured to switch between the two digital references (see

P113 and section & digital input functions). When no digital selection is configured then the PID digital reference is always provided by P3
06. The reference value for the PID controller can be viewed in the read only parameéi8RBer PID reference.

Thedigital references for the PID function @8 and P3l5) can provided fixed sqtoints to the PID function or could be manipulated through
serial communication or via the drive PLC functions.

8.2.2.
The fe

PID Feedback Selection
edback for the PID controllerrche configured to either variable analog input signal. Clearly, if an analog reference is used to provide

thePIDSetl2 Ay i GKSy Al OFyQld 68 dzaSR F2NJ TS SR NDPID Feedbdtk Siybali Sodrgé SaletNI
Either analog input 1 (control terminal 6) or input 2 (terminal 10) can be configured to provided the Feedback. The formatéioalty
feedback can be configured within the drive to match the feedback sensor with all standard formats inclué8dc&#igues the signal

format

for analog input 1 and P23 configures the signal format for analog input 2.
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8.2.3. PIDOperating ModeSelection
For default operation the drive response to an increase in feedback signal is to decrease motor speed and vice verséhi fadjdisack
signal backtothesdt2 Ay i@ ¢ KA & A& NBFTSNNBR (2 a W5ANBOG az2RSQ tL5 O2yiNE
feedback signal increases then the drive response is to slow the pump to reduce the pressuredenhaf operation is the default drive
behaviour and can be selected by setting@230 (User PID operating mode = Direct Mode).
The alternative operating mode is when an increase in feedback signal requires an increase in motor speed. This i@ tefarredtl y @S NB& S
Y2RSQ tL5 O2yi(iNRfd C2NJ SEFYLIES 2y I O2yRSyasSNI Tl y O2ihdeddesand KS NJ
the fan is reduced to operate at a higher spe€tis mode of operation can be selected by settind)®31L (User PID operating mode = Inverse
mode).
PID operating mode selection is summarised in the following table.

Parameter P34 Setting | Mode Selected | Feedback Behaviour| Motor Behaviour
0 Direct Mode Signal Increases Speed decreases

Signal decreases Speed increases

1 Inverse Mode Signal Increases Speed increases
Signal decreases Speed decreases

8.2.4. PIDController Output Limits

The output from the PID controller can be limited by settings within the dmaessociatedvith the maximum and minimurapeed limits set

in drive parameters RQ1 and P402. This means that different maximum and minimum values can be applied when the drive switches from
PID control to a preset speed (via digital input) or variable limits can be applied. Paramé@&¢ P® Output Limit Control sets the method
used for determining the PID output limits. The following options are available.

Parameter P®9 Description
0 Digital preset limit value (P87 and P38) will be used to limit PID controller output
1 Analog inputl (terminal 6)will be used as the maximum output limit
2 Analog inputl (terminal 6)will be used as the minimum output limit
3 Analog inputl (terminal 6)will be used as an offset value and added to the PID controller out

The basic PID block diagram shown in section 14.1 shows the limits applied wB@nsPt to 0. When other values are set for@@3he
limits for the PID output are defined by the methods listed in the table above.

When P309=0 (default) the limitsra set digitally by parameters ¥ and P38 and limits for the PID controller are calculated as follows.
Upper Limit = PB7 * P101: (A value of 100% limits the maximum speed of the PID controller to the maximum speed limit defin€d )n P1
Lower Linit = P308 * P101

8.2.5. PIDController Ramp Rates

The drive standard ramp rates, as defined by0Bland P104 are normally active whilst the drive operates in PID model P@aximum PID
error to enable ramps) can be set tefihe a threshold PID error levevherebyramps are enabled or disabled based on the magnitude of the
PID error.fithe difference between theet-point and feedback values is less than the threshedtlin P311 thenthe internal ramp times of

the drive are disabled. Where a greater RHor exists, the ramp times are enabléethis allowshe rate of change of motor speed on large
PID errordo be limited whilst smaller errors areeactedto quickly.SettingP311to 0 means that the drive ramps are always enabled.

C Caution Care musbe taken in adjusting PA1. Disabling the ramps may cause the motor to react dramatically to larger error
the PID control and tuning of the PID controller might be adversely effected.

8.2.6. PIDController Gains values and Tuning

As with any PlRontroller, the response and behaviour of the system is controlled by the Proportional Gedd X RBe Integral Time Constant
(P302) and the Differential Time Constant {3). Correct setting of these parameters is essential for stable and relialdersgperation.
There are many methods and text books available explaining how these terms work and how they can be tuned, and so Psiyrartaig is
given below.

P301 Proportional Gain: Range 0.1 to 30.0, Default Setting 1.0

Proportional gain acts asmultiplier of the difference between the Feedback andg&nht signals. The PID controller firstly determines the
PID Error, assuming direct operation

PID Error = PID Spoint ¢ PID Feedback

The proportional gain is then used to multiply this eribthe Integral and Differential Time constants are both set to zero,
PID Output = Proportional Gain x (PID-jg@nht ¢ PID Feedback)

A large value of Hgain will cause a greater change in output frequency for a small difference between the Feedbaek pmidtSIf the value
is too large, the system is likely to be unstable, and motor output speed will often overshoot theisetHigher values are acceptable on
dynamic applications requiring fast response. Lower values should be used for slowerdiagmystems, such as fan and pump control
applications. If the system tends to overshoot, reducing the P gain will have an effect of reducing the overshoot.

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

The integral time constari$ a time based function, which modifies the output of the PID controller based on the change in PID Error over a
defined time period. The effect of the Integral Time Constant is always to try to reduce the PID Error towards zerd-(seditheatk = Set
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point). For dynamic systems which respond quickly, the value will need to be shorter. Slow response systems, such as eopdratur
applications will require a correspondingly longer time setting.

P303 Differential Time Constant: Range 0.00 to 1.@Jadt 0.00
The differential time constant is also a time based function, this time modifying the PID output based on changes ipaird. $etmost
applications, leaving the setting of 3 at zero will give good results.

The user has to adjust thelD control parameters {gain, tgain and Bgain) in P31, P302 and P33 respectively to get the bes
A control performance. The values will vary dependent on system inertia and the time constant (rate of change) of the siwie
controlled

8.2.7. PIDSleep and Wake Functions

The Optidrive HVAC can be programmed to disable its output when running in PID mode when the speed output to the nimtoviadls
programmed value. This is referred to a Sleep or standby mode. Generally fan and pump applieafans little useful work at the lower

end of the speed range and the sleep function allows the drive to save energy during periods of low system efficientyngy#hbe

output to the motor. The level for sleep mode is programmed in parametet4?2\ time period is also applied to the sleep function such that
the sleep function must remain below the value set inl@3or the period programmed in PZ7 (standby mode timer) before the sleep
function is activated. Sleep mode is disabled 272= 0

Once the Optidrive HVAC enters into sleep mode a separate wake up mode can be applied for the drive. The wake modetkicetigger
the drive returning out of sleep mode to normal operation. Setting different thresholds for the sleep and wealsedibows boundaries to be
set that stop the drive continuous entering in and out of sleep mode and the settings to be optimised to maximise efii¢amyp level is
set in parameter P33 ¢ PID feedback wake up level and is set as a percentage éédlalback signal such that when the feedback signal
reaches a specified level the drive is triggered out of sleep mode and the PID contrelfertied.

8.2.8. PIDBoost Cycle osleep and Wake

The Optidrive HVAC can be programmed to execute alpfi@ed boos cycle on entering or exiting sleep mode. Thiatfire could beused to

boost pump pressure prior to driventering sleep mode so the drive is able to maintain sleep mode status for a greater period (prevent
frequent switching in and out of switch modeh& boost on wake could be used to execute a cycle that quickly returns the system to normal
operating status prior to entering back into PID control.

The pumpwake up boost is enablesthenthe speed hold time on enable Pf is set to a value other than B611 contains the time that the
drive will run the boost function on wake. The speed for the boost function on wake is set in preset spee@l7y. (R timing diagram below
gives an example of the sap and motion profile for the Boost on wake furwsti

Drive Output A

Frequency
Wake Level PID Mode
Triggered Activated
[ [
Sleep Mode Active | Boost Segment Time P6-11 | PID Control
Boost Speed 1 |— = = =

Time

\

(P2-07)_ | o i 23
[
|
|
|
|
|
|

Set by Accel Ramp
P1-03

The pumpsleep boost is enabledthenthe speed hold time on disable A is set to a value other than 0.-R& contains the time that the
drive will run the boost function before entering sleep mode. The speed for the boost function on sle¢nipeeset speed 8 (P28). The
timing diagram below gives an example of the-gptand motion profile for the Boost on sleep function.

Drive Output A
Frequency

Sleep Level Sleep Mode
Triggered Activated

T T :
PID Control ] Boost Segment Time P6-12 Drive Sleep
[ T >

Boost Speed 2 |
(P2-08)__ _|_

\

Set by Accel Ramp Set by Decel
P1-03 Ramp P1-04
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The execution time for both the sleep and wake boost functionsl(Pé&nd P6&L2) include the time taken to accebge to the boost speed (P2
07 and P208) but not the time to accelerate or decelerate once the boost function ends. This is shown in the timing diagrams.

When boost on sleep in activated the Optidrive HVAC will automatically run the boost onfsietion whenever the drive is stopped /
disabled. When boost on wake is activated the boost on wake function is automatically run whenever the drive is staréetl ena

8.3. Application Example

Using a Optidrive HVAC to control pressure in a simple pumpesys
The diagram for the pump system is shown below.

Control System

Pressure
Sensor

£ foo

Feedback Signal 4-20mA Set-polnt Signal -1V

l Drive Qutput

Input

h [

i

The Optidrive HVAC is to maintain pressure at the output of the pump to thpaoset value and to maintain that setoint as different output
values are opened and closed.

Firstly the Pressure sens@s connected to the drive second analog input (terminal 10). The following parameter changes are made to
configure the HVAC unit to accept the feedback signal from the sensor.

1 P310 = 0 (default): Sets the PID feedback source as analog input 2

1 P233 =14-20: Sets analog input 2 to accept-2@mA reference and to trip on loss of signal.

Next the sefpoint signal from the control system is connected to drive analog input 1 (termin@hé&)following parameter changes are made
to configure the HVAC urtib accept the sepoint signal from the control system.

T P305 = 1: Sets the PID sabint source as analog input 1

1 P230=U @10 (default): Sets analog input 1 to accept-aQY¥ reference

Lastly active PID control on the drive, configure and tune thes&ttings.
1 Set P112 = 3: Sets the drive control to PID mode (enables the PID controller)
1 Set P304 = 0 (default): Select Direct control mode. As the feedback signal falls (pressure drops), the speed of the pumpeis increas
and vice versa.
1  Starting fromthe default values suitable value for thegain, tgain and Bgain are adjusted to give best performance in(A3 P302
and P303 respectively.

Adding Sleep and Wake thresholds to the pump system
With the pump system shown above the design of the pusnguch that it is performing very little useful work when run below 20Hz. The
drive is required to shut off the pump if pump speed falls below 20Hz for longer than 1 minute. The pump must start wihegahe
feedback error increases above 10%. Thie¥ahg settings are made to the drive.
1 P314 = 20Hz: Standby level. Standby function is activated when the drive goes below 20HZ for longer than the time25et in P2
1 P227 = 60s: Standby timeBtandby function is activated when the drive goes belovwl #®r longer than 60 seconds.
1 P313 = 10%: Drive will wake when PID error increases beyond 10%.
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