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FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE PRODUCTS DESCRIBED HEREIN OR RELATED ITEMS CAN CAUSE
DEATH, PERSONAL INJURY AND PROPERTY DAMAGE.

This document and other information from Parker-Hannifin Corporation, its subsidiaries and authorized
distributors provide product or system options for further investigation by users having technical expertise.

The user, through its own analysis and testing, is solely responsible for making the final selection of the system and
components and assuring that all performance, endurance, maintenance, safety and warning requirements of the
application are met. The user must analyze all aspects of the application, follow applicable industry standards, and
follow the information concerning the product in the current product catalogue and in any other materials
provided from Parker Hannifin Corporation or its subsidiaries or authorized distributors.

To the extent that Parker Hannifin Corporation or its subsidiaries or authorized distributors provide component or

system options based upon data or specifications provided by the user, the user is responsible for determining that

such data and specifications are suitable and sufficient for all applications and reasonably foreseeable uses of the
components or systems.

The above disclaimer is being specifically brought to the user’s attention and is in addition to and not in
substitution to the Exclusions and Limitations on Liability which are set out in the terms and conditions of sale.



Safety Information ‘

Requirements

Please read this information BEFORE installing the equipment.

Intended Users

This manual is to be made available to all persons who are required to install, configure or service equipment described
herein, or any other associated operation.

The information given is intended to highlight safety issues, and to enable the user to obtain maximum benefit from the
equipment.

Complete the following table for future reference detailing how the unit is to be installed and used.

INSTALLATION DETAILS

Model Number Where installed
(see product label) (for your own information)

Unit used as a:
(refer to Certification)

Application Area

The equipment described is intended for industrial motor speed control utilising AC induction or AC synchronous machines.

[0 Component [ Relevant Apparatus | Unit fitted: 0 Free-standing drive

Personnel

Installation, operation and maintenance of the equipment should be carried out by competent personnel. A competent person
is someone who is technically qualified and familiar with all safety information and established safety practices; with the
installation process, operation and maintenance of this equipment; and with all the hazards involved.



DANGER WARNING Caution Earth/Ground
Risk of electric shock Hot surfaces Refer to documentation Protective Conductor
Terminal
Hazards

DANGER! - Ignoring the following may result in injury

1. This equipment can endanger life by exposure to rotating 5. For measurements use only a meter to IEC 61010 (CAT IlI or higher).
machinery and high voltages. Always begin using the highest range.
CAT Il and CAT Il meters must not be used on this product.

2. The equipment must be permanently earthed due to the high
earth leakage current, and the drive motor must be connected 6. Allow at least 10 minutes for the drive's capacitors to discharge to safe
to an appropriate safety earth. voltage levels (<50V). Use the specified meter capable of measuring up
to 1000V dc & ac rms to confirm that less than 50V is present between

; ; ; ; ; all power terminals and between power terminals and earth.
3. Ensure all incoming supplies are isolated before working on

the equipment. Be aware that there may be more than one
supply connection to the drive. 7. Unless otherwise stated, this product must NOT be dismantled. In the
event of a fault the drive must be returned. Refer to "Routine

. Maintenance and Repair".
4. There may still be dangerous voltages present at power

terminals (motor output, supply input phases, DC bus and the
brake, where fitted) when the motor is at standstill or is
stopped.



WARNING! - Ignoring the following may result in injury or damage to equipment

SAFETY
Where there is conflict between EMC and Safety requirements, personnel safety shall always take precedence.

¢ Never perform high voltage resistance checks on the wiring without All control and signal terminals are SELV, i.e. protected by double
first disconnecting the drive from the circuit being tested. insulation. Ensure all external wiring is rated for the highest system
voltage.
e Whilst ensuring ventilation is sufficient, provide guarding and /or
additional safety systems to prevent injury or damage to equipment. Thermal sensors contained within the motor must have at least

basic insulation.

e When replacing a drive in an application and before returning to use,
it is essential that all user defined parameters for the product’s e All exposed metalwork in the Inverter is protected by basic
operation are correctly installed. insulation and bonded to a safety earth.

e RCDs are not recommended for use with this product but, where
their use is mandatory, only Type B RCDs should be used.

EMC
¢ In a domestic environment this product may cause radio interference e This is a product of the restricted sales distribution class according
in which case supplementary mitigation measures may be required. to IEC 61800-3. It is designated as “professional equipment” as
defined in EN61000-3-2. Permission of the supply authority shall
e This equipment contains electrostatic discharge (ESD) sensitive be obtained before connection to the low voltage supply.

parts. Observe static control precautions when handling, installing
and servicing this product.



APPLICATION RISK

e The specifications, processes and circuitry described herein are for guidance only and may need to be adapted to the user’s specific
application. We can not guarantee the suitability of the equipment described in this Manual for individual applications.

RISK ASSESSMENT

Under fault conditions, power loss or unintended operating conditions, the drive may not operate as intended. In particular:

e Stored energy might not discharge to safe levels as quickly as e The motor's direction of rotation might not be controlled
suggested, and can still be present even though the drive appears
to be switched off e The motor speed might not be controlled

e The motor might be energised
A drive is a component within a drive system that may influence its operation or effects under a fault condition. Consideration must be given to:

o Stored energy e Supply disconnects e Sequencing logic ¢ Unintended operation
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Getting Started ] -]

Chapter 1

A few things you should do when you first receive the unit.

¢ How the manual is organised ¢ Inspect the unit for transit damage
¢ |Initial steps ¢ Packaging and lifting

AC890PX Frame M



1-2 Getting Started

IMPORTANT Motors used must be suitable for Inverter duty.

Do not attempt to control motors whose rated current is less than 25% of the drive rated current. Poor motor control or
Autotune problems may occur if you do.

This manual is intended for use by the installer, user and programmer of the 890 drive. It assumes a reasonable level of
understanding in these three disciplines.

Please read all Safety information before proceeding with the installation and operation of this unit.
It is important that you pass this manual on to any new user of this unit.
Parker Hannifin Manufacturing Limited is referred to as “Parker” throughout the manual.

How the Manual is Organised

This Engineering Reference manual is organised into chapters, indicated by the numbering on the edge of each page. If the
manual is to be printed it is designed so that it should be printed double-sided using the short-edge for binding.

Information for all 890 units is included (890PXC Common Bus Drive, 890PXS Standalone Drive).

AC8B90PX Frame M



Getting Started 1 -3

Initial Steps

Use the manual to help you plan the following:

Detailed assembly and mounting instructions are contained within booklet HM501225U001, which are not covered in this
manual, also a copy is contained on the DVVD R1501480U001.

Know your requirements:

e certification requirements
e conformance with local installation requirements

e supply and cabling requirements

Know your operator:

e how is it to be operated, local and/or remote?
e what level of user is going to operate the unit?

e decide on the best menu level for the Keypad (where supplied)

Know your application:

e create/install the most appropriate Application
e enter a password to guard against illicit or accidental changes

e customise the keypad to the application

AC890PX Frame M



1-4 Getting Started

Equipment Inspection
¢ Check for signs of transit damage

¢ Check the product code on the rating label conforms to your requirement.

If the unit is not being installed immediately, store the unit in a well-ventilated place away from high temperatures, humidity,
dust, or metal particles.

Storage and Shipping Temperatures
Storage Temperature : -25°C to +55°C Shipping Temperature : -25°C to +70°C

Refer to Appendix E: “Technical Specifications” to check the rating label/product code.
Refer to Chapter 10: “Routine Maintenance and Repair” for information on returning damaged goods.

Packaging and Lifting Details

Caution
The packaging is combustible. Igniting it may lead to the generation of lethal toxic fumes.

¢ Save the packaging in case of return. Improper packaging can result in transit damage.
¢ Use a safe and suitable lifting procedure when moving the unit. Never lift the unit by its terminal connections.

¢ Prepare a clear, flat surface to receive the drive before attempting to move it. Do not damage any terminal
connections when putting the unit down.

AC820PX Frame M



Product Overview 2 - ]

Chapter 2

An introduction to the AC890PX Frame M, and a quick look at the Keypads and available plug-in
Options.

Product Range
The Modules

The Keypad

AC8E90PX Frame M



2 - 2 Product Overview

Product Range

The AC890PX Frame M Drive is designed to control 3-phase induction or permanent magnet AC motors, or to be used as an
active front-end (AFE).

Designed as a Modular kit for easy assembly and maintanence the AC890PX Frame M gives the system integrator full
flexability to add all ancillary components in order to tailor the product to meet customers needs.

It is available in a range of ratings for constant torque and variable torque applications (see over for details). This dual mode
feature provides a cost effective solution to general industrial applications, as well as the control of pumps and fans.
e Local control is achieved using the Keypad.

e Remote control is via the DSE 890 Configuration Tool. This gives access to parameters, diagnostic messages, trip settings
and full application programming. Other features also become available, such as the advanced sensorless vector control
scheme which gives high torque, low speed operation; and a unique Quiet Pattern control system that minimises audible
noise from the motor.

e The unit can also be controlled remotely using configurable analogue and digital inputs and outputs, requiring no optional
equipment.

e Option Cards can be fitted to the drive to give serial communications, closed loop speed control, and the factory-fitted
dynamic braking functions.

IMPORTANT  Motors used must be suitable for inverter duty.

Do not attempt to control motors whose rated current is less than 25% of the drive rated current. Poor motor control
or Autotune problems may result if you do so.

ACE90PX Frame M



Product Overview 2 - 3

The drive is available in three voltage builds. Each build contains drives with different power ratings. Each drive has two

current ratings which are selected in software as either Heavy Duty or Normal Duty™.

The table below shows the minimum/maximum current and power for each voltage build:

400V nominal

380-480Vac
kW ratings @ 400Vac 50Hz
HP ratings @ 460Vac 60Hz
Heavy Duty
(150% overload for 60 seconds)
minimum and maximum
power rating
110 - 315kW, 215 - 580A
150 — 500 HP, 200 - 580A

Normal Duty
(110% overload for 60 seconds)

minimum and maximum
power rating
132 — 400kW, 260 — 700A
200 — 600 HP, 250 — 700A

600V nominal

500-575Vac

kW ratings @ 400Vac 50Hz

HP ratings @ 460Vac 60Hz
Heavy Duty

(150% overload for 60 seconds)
minimum and maximum

power rating

110 -315 kW, 160 - 410A

200 — 400 HP, 160 — 410A

Normal Duty
(110% overload for 60 seconds)

minimum and maximum
power rating
132 — 400kW, 210 — 480A
200 — 500 HP, 2100 - 480A

For more details refer to Appendix E : "Technical Specifications".

! In the drive's software Normal Duty is called "Quadratic", and Heavy Duty is called "Constant".

AC8E90PX Frame M

700V nominal

600-690Vac
kW ratings @ 400Vac 50Hz
HP ratings @ 460Vac 60Hz
Heavy Duty
(150% overload for 60 seconds)
minimum and maximum
power rating
110 - 315 kW, 130 - 340A
200 - 400 HP, 130 - 340A

Normal Duty
(110% overload for 60 seconds)

minimum and maximum
power rating
132 — 400kW, 160 — 430A
200 — 500 HP, 160 - 430A



2 '4 Product Overview

CM MODULE—™™»

CP MODULE
(OPTIONAL)

CD MODULE ——»

CD MODULE —»

CD MODULE ———»

CS MODULE
(OPTIONAL)

DC+

DC-

L1
GND

L2
DBR

L3

POWER OUTPUT
CONNECTION M3/W

POWER OUTPUT
CONNECTION M2/V

POWER OUTPUT
CONNECTION M1/U

ACE90PX Frame M



Product Overview 2 - 5

The Modules

The Control Module provides control for the drive and communicates with the CS Module via a RS485 connection. The
module is fitted with a control board that is common to all 890 drives.

You can access the control board from the front of the Control Module.
e |t contains a Processor that provides a range of analog and digital inputs/outputs, together with their reference supplies.

e The control board is fitted with a mini USB port for connection to a PC: terminal X10. Use the Parker DSE 890 (Drive
Systems Explorer) Configuration Tool to graphically program and configure the drive.

e The drive can also be configured by powering just the Control Module using an external 24V dc supply with the 3-phase
supply not connected. Refer to Chapter 3: "Control Connections” - USER 24V DC INPUTS table for more details.

Option F STO Feedback
l—l * ee ac

- = Motor
@m Op'&lon Opélon : ]_: Thermistor
= 1 }”3
f_m | Control Board | ERIIA (I%olntrol
elays
CcS WV U Control Module
to to

CS Module CD Modules

AC8E90PX Frame M




2 - 6 Product Overview

The AC890 can be fitted with a range of Option

Cards. These are plugged into the control board slots
for OPTION A, OPTION B AND OPTION F:

e Feedback Board : Resolver type, Encoder type
e Fieldbus Comms - all major protocols

Refer to Appendix A : "Options". x

Control OPTION A OPTION F OPTION B
Board

ACE90PX Frame M



AC8E90PX Frame M

This single phase output module provides one
phase of the complete drive. The module is inter-
changeable, allowing it to be fitted to the drive in
any of three CD Module positions. The module
requires no user set-up.

A 10-way connector provides control information
from the Control Module.

The module has local over-voltage, over-current
and over-temperature protection. The fan control
is local to each CD Module, thus each module's
fans may be operating at different speeds at any
given time.

Four diagnostic leds provide trouble-shooting
information for the module.

Product Overview 2 - 7

from
Control Module . . . .
Diagnostic Diagnostic
LED_? Connector
/

N

o0s

Power
CD Module

The 25-way diagnostic connector is for use by Parkers' engineers.




2 - 8 Product Overview

The CP Module is only fitted to 400kW drives.

The capacitors in the CP Module provide the
required bus capacitance. I

Module
Power

CP Module

This 3-phase input rectifier module contains a half-

controlled diode/thyristor bridge. It supplies DC to CP Module  External Diagnostic
the three CD Modules and requires no user set-u thermistor — Brake — prom - LEDS
q p. Feedback Option  control

Module /' piagnostic

Connector
/

It also contain the dynamic braking switch. RS485

A connector provides control information from the
Control Module. P3 Port

The module has local over-voltage, over-current and
over-temperature protection. The fan control is local
to the CS Module.

Four diagnostic leds provide trouble-shooting

information for the module. 00

Module

The 25-way diagnostic connector is for use by Power

Parkers' engineers. CS Module

ACE90PX Frame M



Product Overview 2 - 9

The Keypad

The AC890PX Frame M Drive is fitted with a removable Keypad.

The Keypad is used to control the drive locally. For example, you can start and stop the motor and check on diagnostic
information. It provides plain language programming and can also upload, store and download parameters.

The Keypad fits to the front of the AC890PX Frame M enclosure.
You can also remote-mount the Keypad up to 3 metres away.

- 6901 Keypad

For remote-mounting, you’ll need the correct Remote Mounting Kit. Refer to Chapter 7: "The Keypad".

AC8E90PX Frame M



3- 1 Installing the Drive

Chapter 3

This chapter describes the mechanical and electrical installation of the 890PX AC
Drive. It discusses configuring your system, and how to turn the motor for the first time.
Follow the steps for a successful installation.

Step 1: Mechanical Installation

Step 2: Electrical Installation Step 4: Run the Motor

Step 3: Powering-Up the Unit

AC8B90PX Frame M



Installing the Drive 3-2

Step 1: Mechanical Installation

Install the 890PX units and associated equipment into the cubicle. The diagram shows a typical layout using Star Point

earthing for EMC compliance. Refer to Appendix C for further information. Full detailed instructions of the assembly of the
drive are available in booklet HM501225U001

C
[E |
A Analog Clean Earth T
B Back plate E == =
C  Cubicle &
—1 —

E  Dirty Earth @}‘ @)} U
F  Filter (optional) — =

) @ YL — —
G  Star Point Earth L, AR D) (D)

& &
M  Metal Work Earth —_— M ——
P Fuse or Circuit Breaker —> 2 )
. 1y S
R  AC Line Reactor — =
i N N
S Slgn_a!/COntroI Screen Earth ER; g.;z
T  Auxiliary Supply SEIRIEEIER
b B
P
OO
T
—>
S
:| [ A
X XYXYY = |

Figure 4.1 A Typical Layout of a Cubicle (wiring not shown)

AC890PX Frame M



3'3 Installing the Drive
Key to Layout Diagram

This must be insulated from the back panel. Analog reference X12/01 or digital reference X14/04 must

o [ Al e (Ea be connected to this busbar, avoiding earth loops.

B Back-plate Earth the backplate to the star point (G).
C Cubicle The 890 must be mounted inside a cubicle complying with the European safety standards EN61800-5-1.
E Dirty Earth This must be insulated from the back panel. It is used for all power earths.

F  Filter (optional) Refer to Chapter 5: "Associated Equipment" for the specified filter. This may help to achieve EMC
P compliance. Refer to Appendix C.
The star point connects all earth busbars. Connect the star point to the incoming safety earth (PE). Note

< [ S i EA i EleLne the possible requirement for PE2 connections to each drive, refer to page 3-15.

Use the back panel for this earth. It provides earthing points for all parts of the cubicle including doors

AT | LSl e e and panels. Connect cubicle to earth/ground via cubicle PE terminal.

Fuse rating - refer to Appendix E. We don't recommend the use of circuit breakers (e.g. RCD, ELCB,

P[P i e S g GFCI), but if their use is mandatory, use only a Type B RCD.

An AC line choke MUST be fitted. This may help to achieve EMC compliance. Refer to Chapter 5:

R AC Line Choke "Associated Equipment".

This must be insulated from the back panel. Connect any signal/control screened cables which do not go

S Signal/Control Screen Earth directly to the drives.

T Auxiliary Supply 30VAC.

AC8B90PX Frame M



Installing the Drive 3-4

Mounting centres (shown on 600mm Rital back panel)

Product has been designed to mount in a 600x600mm Rital TS8 cubicle. Mounting kits are available to adapt this to other
popular manufacturers. Please contact your sales representative for more information. If product is to be mounted in a wider
or deeper cubicle then additional struts are to be used to form a ridged 558x515.5mm frame. In order to use the vent provided
product must be mounted at the height shown. Refer to booklet HM501225U001 for detailed assembly and mounting
instructions.

AC890PX Frame M



3'5 Installing the Drive

Outline Drawing showing Drive mounted on a 600mm Rital TS8 back plate

AC8B90PX Frame M



Installing the Drive 3'6

Outline Drawing showing Drive mounted on a 600mm Rital PS back plate

AC890PX Frame M



3'7 Installing the Drive

890 Operating Conditions

Operating Temperature 0°C to 40°C (32°F to 104°F), derate up to a maximum of 50°C

Derate linearly at 1% per degree centigrade for temperature exceeding the
maximum rating ambient for the drive.

Product Enclosure Rating IP20

IPOO - power terminals

Cubicle Installation The 890PX must be installed to EN60204 Standard in the cubicle. For USA, the
cubicle shall meet the requirements of UL50.

Cubicle Rating Cubicle to provide the following attenuation to radiated emissions:
Attenuation fo RF in spectrum

EMC Enclosure Standard 30-1000MHz
EN61800-3
Category C3 NONE
EN61800-3
Category C2 Restricted Distribution 10db
EN61000-6-3
EN61800-3
Category C1 Unrestricted Distribution 20db
EN61000-6-4

Altitude If greater than 1000m above sea level, derate by 1% per 100m to a maximum of
2000m

Humidity Maximum 85% relative humidity at 40°C (104°F) non-condensing

Atmosphere Non flammable, non corrosive and dust free

AC8B90PX Frame M
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890 Operating Conditions

Climatic Conditions

Class 3k3, as defined by EN60721-3-3.

Vibration

The product has been tested to the following specification:
Test Fc of EN60068-2-6

10Hz< =f<=57Hz sinusoidal 0.075mm amplitude
57Hz<=f<=150Hz sinusoidal Tg

10 sweep cycles per axis on each of three mutually perpendicular axis

Safety

Overvoltage Category

Pollution Degree

Europe

Overvoltage Category Il

Pollution Degree Il (non-conductive pollution, except for temporary condensation)

When fitted inside an enclosure, this product conforms with the Low Voltage
Directive 2006/95/EC using EN61800-5-1 to show compliance.




3'9 Installing the Drive
Mounting the Drive

See Assembly and Mounting Instruction HM501225U001

Mounting Vertical, on a solid, flat, vertical surface

Orientation

Power 3-phase supply and output terminals

Terminations Bus-bars with M12 hole. Tightening torque 97Nm (71.5lb-ft)

Profective earth terminals
Bus-bar with M10 holes. Tightening torque 55Nm (40.5Ib-ft)

DC link ferminals
Bus-bars with M12 hole. Tightening torque 97Nm (71.5Ib-ft)

Dynamic brake fterminal
Bus-bars with M12 hole. Tightening torque 97Nm (71.5Ib-ft)

Control

Terminations Removable screw connectors for 0.75mm? wire (18 AWG).
including Terminals will accept up to 1.5mm? wire (16 AWG).

STO (X11) Tightening torque 0.6Nm (0.4lb-ft)

Auxiliary Power | 30VAC auxiliary supply to supply power to the cooling fans and power electronics.
(X08) Terminals will accept up to 10mm? wire (7 AWG).
Tightening torque 1.8.6Nm (1.2Ib-ft)

AC8B90PX Frame M
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The drive uses very large airflows and has been designed with specific airflow patterns within the enclosure. Mount the drive
to allow for a free flow of air through the air filters on the front of the enclosure, and out through the top of the drive. The
mounting surface for the drive must be normally cool.

Substantial heat is dissipated (refer to Appendix E: “Technical Specifications” — Electrical Ratings, for Total Power Loss) and
therefore sufficient volume for exhaust venting is required to keep the drive from raising the operating temperature beyond
that specified in the Environmental Specification.

Maintain a 100cm air clearance at the front (air vent and filters) and top of the drive (air vent). Air clearances are not required
on the remaining surfaces of the drive.

Ensure that heat generated by other adjacent equipment is not transmitted to the drive. Be aware that other equipment may
have its own clearance requirements. Fan filters must be located as shown.

8 off 204mm fan filters (standard mat) must be used for 890PXS... products
6 off 204mm fan filters (standard mat) must be used for 890PXC... products

If other equipment is to be installed within the cubicle additional fans and filters must be used to manage their heat
dissipation.

If cooling air is provided via an alternative means (ie air conditioning) then products must be mounted in a cubicle with at
least 100mm clear area in front of the power module fans. CS and CD modules require 200CFM per module; CP modules
require 100CFM at maximum power. Actual heat loss for lower power units can be found in Appendix E: “Technical
Specifications” — Electrical Ratings, for Total Power Loss.
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890PXS
only

Additional cooling
if other equipment
is mounted within
cubicle
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Fitting the Vent Hood

Cut 3 lengths of gasket material from the roll provided (BO501494) and cover over the screw holes where the vent will fit.
Install the vent hood facing forwards. Secure it using 12 x No8AB*12.5mm self tap screws (FY501150). The gasket should
be compressed evenly and the vent hood must not be distorted.

AC890PX Frame M
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Cut out details for Air Duct

AC820PX Frame M
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Step 2: Electrical Installation

Refer to Chapter 10: ""Routine Maintenance and Repair' for details of fitting a module into the drive.

AC890PX Frame M

Please read the Safety Information on page Cont.3 & 4 before proceeding.

WARNING

During commissioning, remove the fuses (or trip the circuit breaker) on your 3-phase supply.

Make sure the power is OFF, and that it cannot be switched on accidentally whilst you are working.
Allow at least 10 minutes for the drive's capacitors to discharge to safe voltage levels (<50V).

Motor over temperature sensing is required where the motor has a full-load Ampere rating of less than 50% of the
drive output rating; or when the MOTOR STALLED trip is TRUE (TRIPS STATUS::DISABLE TRIPS>>MOTOR
STALLED); or when the STALL TIME parameter is increased above 480 seconds. Motors used in conjunction with
the drive controller shall be provided with PTC sensor(s) or relays suitable for use with the variable speed drive.

Technical details can be found in Chapter 3 Installing the Drive.

Ensure your wiring is rated for the highest system voltage.

Provide glands for cabling. These should be of at least the same IP rating as the
drive in order to preserve the overall rating for the drive. The removable plates
with gaskets in the top/bottom of the drive should be punched/drilled to match the
glands in use.

Maintain maximum separation between power cables and control wiring. Control
wiring should be run in trunking down the left hand side front edge (when veiwed
from the front of the drive).

Refer to Appendix C: “Certification for the Drive” for EMC installation
options.

Rear of Drive

Power Cabling

CONTROL MODULE

Control Cabling

Horizontal cross-section through Drive
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2.1: Power Connections

<+—— AUXILLARY POWER
30V AC @ 30A

<«— POWEROUTPUT
M3/W

POWER OUTPUT
M2/V

<«— POWEROUTPUT
M1/U

DC+
DC
L1

GND
L2

DBR
L3

|

Optional Braking Resistor (See Appendix E for rating) AC890PX Frame M
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@

Permanent Earthing

The unit must be permanently earthed according to EN 61800-5. For permanent earthing, EN 61800-5 states that:
A cross-section conductor of at least 10mm?2 copper or 16mm? aluminium is required.

Conductors must be sized in accordance with Local Wiring Regulations which always take precedence.
As a guide, refer to the Input Current for the drive given in the Electrical Ratings tables.

e Fix the Drive earth connection(s) to @

e Fix the earth from the Motor to @

AC890PX Frame M
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WARNING
During commissioning, remove the fuses (or trip the circuit breaker) on your 3-phase supply.

Make sure the power is OFF, and that it cannot be switched on accidentally whilst you are working.
Allow at least 10 minutes for the drive's capacitors to discharge to safe voltage levels (<50V).

¢ The control connections are made to the Control Module. (Where the drive is a bottom wire entry version, the control
terminals are brought out to a second set of terminal blocks in the bottom of the drive).

¢ The control terminals will accept a single wire of size 1.5mm?16AWG. For two wires per terminal, use smaller gauge
wire such as 0.5mm?/22AWG.

¢ Use screened control cables to comply with EMC requirements. All screens must be terminated using the cable clamp on
the Control Module. (Where the drive is a bottom wire entry version, screens must be terminated close to the terminal
blocks in the bottom of the drive using DIN rail mounted screen clamps).

¢ The control board 0V at X14/04 must be connected to protective (clean) earth outside of the product to meet EMC and
safety requirements. Provide a separate clean earth connection to this terminal from outside of the drive.

¢ If the motor does not have a protective device (thermistor), it is important to link these terminals (supplied linked by
default), or set SETUP::TRIPS::I/O TRIPS::INVERT THERMIST to True. The drive needs the thermistor inputs
connected for it to run.

¢ Connect a motor thermistor PTC "Type A’, or motor thermal switch. The drive will trip when MMI Menu Map
the thermistor resistance exceeds 4kQQ maximum (IEC 34-11 Part 2), or thermal switch opens.

1 [SETUP

¢ Connect the motor's thermistor in any order. Run the wiring in front of the Control Module,
securing it to other control wiring. Secure the wiring to the left hand side of the drive, tucking 2 [TRIPS
it away behind trunking where possible.

3 |/OTRIPS

¢ The drive uses the following resistance thresholds:
Rising temperature trip resistance: 1650 to 400042 L'NVERT THERMIST
Falling temperature trip reset resistance: 750 to 16502

AC8B90PX Frame M
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Full Connection Diagram

Connect to the control terminals. Cables must be secured together with a cable tie as close to the terminals as possible.

/STOA

_—0QVv

STO B
\

\OV
\ STO STATUS -

\ STO STATUS+

oV
AC890PX Frame M



3-] 9 Installing the Drive

STO
Feedback
Speed Reference e Connect X14/04 to a Motor Thermistor
e Connect a 10kQ potentiometer OR clean, external earth. e Recommended : Connect to a
at terminal X12: e External 2-wire speed motor fitted with o0 internal
X12/01 : Low (CCW) reference between: tor thermistor (connections
X12/04 : Wiper X12/01 : negative . hmo or errlnl it
X12/08 : High (CW) X12/04 : positive Sequencing A O a(;'Ry)
e Connect the shield to e RUN (maintained contact): .
e Connect the shield to earth/ground on the metal X14/03 : 24V ¢ Jumper theéeFremlnals
earth/ground on the metal framework inside the X15/02 : RUN . . .
o o2 s e e enclosure. . Dlsaple the ther'mlstor trip
e B function by setting INVERT
THERMIST to be TRUE.

AC8B90PX Frame M
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= -
i Mini USB Port
© STA;;SD Name Range Description
This Mini USB port provides a serial communications link to
a host computer running the DSE 890 Configuration Tool.
X2 X10 USB It is made available on the front of the drive, for use when the
% drive is powered by the 3-phase supply. Use an approved USB
] lead.
]
]
(]
]
[ ]
OPTION F
] |e3®
[ ]
Sl
L]
X4
Sl
[ ]
]
ERCX15)
(]
[ ]
]
L]
[ ]
(]
[ ]
]

AC890PX Frame M
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SAFE TORQUE OFF

X11

01
02
03
04
05
06
07

Name

STOA
STO OV
STOB
STO OV
STATUS -
STATUS +
STO OV

Range

To disable STO:
To disable STO:
To disable STO:
To disable STO:
To disable STO:
To disable STO:
To disable STO:

connect to X14/03
do not connect
connect to X14/03
connect to X14/04
do not connect
do not connect
connect to X14/04

Description

To use the STO feature, the user must read and fully understand

chapter 4 (Safe Torque Off) of this manual.

AC8B90PX Frame M
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ANALOG I/0

= -
o< Name Range Description
© STA&’SD 01 oV 0V reference for analog 1/0
I 02 AIN1 0-10V, +10V Analog Input 1 (default = diff I/P +)
— 03 AIN2 0-10V, £10V Analog Input 2 (default = diff I/P -)
[] Analog Input 3 (default = remote set point 1/P)
— 04  AIN3 P -10V = 100.00% reverse, +10V = 100.00% forward (%
% ’ maximum speed)
- +10V, 0-10V .
L] — ! ! =
— X12 05 AIN4 0-20mA. 4-20mA Analog Input 4 (default = speed trim I/P)
OPTION F +10V
06 AOUT1 (10V = 100% speed) Analog Output 1 (default = speed feedback O/P)
07 AOUT2 LY Analog Output 2 (default = torque feedback O/P)
(10V = 200% torque)
08 +10V REF +10V (output) 10V reference for analog i/0. Load 10mA maximum
09 -10V REF -10V (output) 10V reference for analog i/0. Load 10mA maximum

AIN1 and AIN2 are fitted with a link to ensure no noise pick-up when not in use. These terminals can be used together
as a differential 10V input (which we call AIN5), but AIN1 and AIN2 must remain within 210V relative to OV. AIN5
has a direct input into the Speed Loop providing a fast speed or torque demand for servos.

All analog inputs/outputs are configurable using the DSE 890 (Drive System Explorer) Configuration Tool supplied on disk.
The table above shows the factory defaults. These analog connections require £10V DC which is supplied at terminal X12/08
and X12/09 respectively. For further information refer to the DSE 890 Configuration Tool.

-

INRNENEEE (NN e

AC890PX Frame M
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USER 24V DC INPUTS

g Name Range Description
O STATUS 01 24V INPUT 24V DC User +24V (2A per unit)

D i 02 24V INPUT 24V DC User +24V (2A per unit)
I 03 OV INPUT ov 0V (24V) input

04 OV INPUT ov 0V (24V) input

These connections are not necessary for normal operation of the drive. E[B)?i(\)/z

[ X12)

Supply an external 0V and +24V DC (+10%) control supply to this terminal to
configure and commission the drive without the 3-phase supply present. The drive
will not turn a motor. Each AC890PX can draw 2A, so for example: 3 units = 6A.

NINRRRENN

OPTION F

You can connect up to four AC890PX units using these terminals by daisy-chaining
the 24V supply (8A maximum). If you have more than four AC890PXs, wire each
drive individually from the 24V source.

Connection is not required when the 3-phase supply is present, but the connection
can be safely left connected.

The units are protected against reversal of this 24V DC supply.
1. Apply the 24V DC.
2. Check that all keypads are active.

Because the unit is powering up without the 3-phase connection, the keypad will
display "TRIPPED UNDERVOLTAGE", a trip indicating that the supply is
missing. Press the ESC key whenever this message appears.

-

24V DC 24V DC
If the unit is not powering-up with 24V DC: check your supply; check your

connections at X13; check the keypad is fitted correctly. If you are still
experiencing problems, please contact Parker.

OOOOOOOOO oo EEEE

AC8B90PX Frame M
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D RELAY CONTACTS
NS Name Range Description
© STA&’SD 01 Relay Output: normally-open, volt-free, 24V DC 1A resistive
DOUT3A 0-24Vv DC load or use down to 1mA, 12V levels (DOUTS3 closed =
I HEALTH)
X2 02 Relay Output: normally-open, volt-free, 24V DC 1A resistive
- X14 DOUT3B 0-24V DC load or use down to 1mA, 12V levels (DOUT3 closed =
- HEALTH)
[] .
% 03 USER 24V 0-24V DC 24V DC Output, 150mA maximum load
% 04 OV 0-24V DC OV reference for USER 24V output
OPTION F
The maximum permissible sum of currents from X14/03, X15/08, X15/09 is 150mA. An Alert message will be
displayed if exceeded.
SUPPLY | X15/01
s X15/08
Sl
[]
] X15/09
(X4
=i
(]
L]
R X15)
(]
[ ]
[ ]
[ ]
[ ]
(]
]
[ ]

AC890PX Frame M
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DIGITAL I/O

’353 Name Range Description
O STATUS 01 DiIN1 0-24Vv DC Digital Input 1 (default = JOG)
XU 02 DIN2 0-24V DC Digital Input 2 - (default = RUN)
I 03 DIN3 0-24Vv DC Digital Input 3 - (default = STOP)
— 1 X12 04 DIN4 0-24V DC Digital Input 4 - (default = REVERSE)
— 05 DIN5 0-24V DC Digital Input 5 - (default = TORQUE MODE)
% XI5 06 DING6 0-24Vv DC Digital Input 6 - (default = unassigned)
% 07 DIN? 0-24V DC Digital Input 7 - (default = unassigned)
% omaout  02av0e s
09 DIN9/DOUT2  0-24V DC DUEIEL UpIvielitallic2 -

(default = digital output: ZERO SPEED)

All digital inputs/outputs are configurable using the DSE 890 (Drive System Explorer) Configuration Tool supplied on disk.
The table shows the factory defaults. The digital inputs require 24V DC which is supplied at terminal X14/03. For further
information refer to the DSE 890 Configuration Tool.

] |€B® The maximum permissible sum of currents from X14/03, X15/08, X15/09 is 150mA. The load on X15/08 & X15/09
% I connects from these pins to X14/04 (0V). An Alert message will be displayed if exceeded.
[]

(X4

% I X15/01

[ SUPPLY X14/03 — v (7mA each)
R3] 150mA X15/07

(]

(]

O X15/08

[

= X15/09

(]

[

AC8B90PX Frame M
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DIGITAL I/O

Name Range Description
X16 01 DOUT4A open/closed Normally-open relay contacts, A & B.
02 DOUT4B open/closed Default function DOUT4 closed = healthy
03 DOUT5A open/closed Normally-open relay contacts, A & B.
04 DOUTSB open/closed Default function DOUT5 closed = running
05 DOUT6A open/closed Normally-open relay contacts, A & B.
06 DOUT6B open/closed No default function.
07 - - UNUSED
08 MTRTHERMA - Motor Thermistor, or link terminals X16/08 & X16/09
09 MTRTHERMB - Motor Thermistor, or link terminals X16/08 & X16/09

All digital inputs/outputs are configurable using the DSE 890 (Drive System Explorer) Configuration Tool supplied on disk.
The table shows the factory defaults. The digital inputs require 24V DC which is supplied at terminal X14/03. For further
information refer to the DSE 890 Configuration Tool.

Relay outputs are volt-free, normally open contacts. Rated to 240V 3A resistive load. Alternatively they may be used down to
1mA, 12V levels.

AC890PX Frame M
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Step 3: Powering-Up the Unit

Refer to ""USER 24V DC INPUTS", page 3-23 for details about configuring and commissioning the drive without
connecting 3-phase power supply. Continue reading from "*3.3: Configure the AC890PX AC Drive', page 3-28.

1. Complete all Pre-Operation Checks.

Ensure all the set-up parameter values for each AC890PX AC Drive have been entered. Refer to "Set-up Parameters”
page 3-30.

3. Autotune the drive where necessary.
Save your Application.
5. Follow one of the Start-up Routines: Local Mode or Remote Mode.

Read the Safety section at the front of the Manual.
e Ensure that all local electric codes are met.
e Check for damage to equipment.
e Check for loose ends, clippings, drilling swarf etc. lodged in the drive and system.
e Check all external wiring circuits of the system - power, control, motor and earth connections.

e Ensure that unexpected rotation of the motor in either direction will not result in damage, bodily harm or injury.
Disconnect the load from the motor shaft, if possible.

e Check the state of the Motor Thermistor and External Brake Resistor connectors. Check external run contacts are
open. Check external speed setpoints are all at zero.

e Ensure that nobody is working on another part of the system which will be affected by powering up.
e Ensure that other equipment will not be adversely affected by powering up.
e Check motor stator connections are correctly wired for Star or Delta as necessary for drive output voltage.

AC8B90PX Frame M
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3.2: Apply the 3-Phase Supply

Fit the supply fuses and apply the 3-phase supply to the AC890PX AC Drive.

3.3: Configure the AC890PX AC Drive

You must now configure the AC890PX AC Drive to your application. To do this, use the DSE 890 Configuration Tool
supplied on the CD (recommended), or the Keypad.

Configure the Drive using DSE 890

The DSE 890 (Drive System Explorer) Configuration Tool has a full Help system. Insert the DSE 890 disk into your PC and
follow the on-screen instructions. Use the tool to set-up the 1/O connectivity so that it meets the requirements for the
AC890PX AC Drive. When connected, enter the set-up parameters as discussed on page 3-30.

Connecting to a PC
Connect the AC890PX AC Drive via the USB port on the front of the drive to your PC using an approved USB lead.

AC890PX Frame M
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Fit the keypad to the front of the unit, or connect remotely. Select LOCAL mode operation on the Keypad by pressing the
L/R key (LOCAL/REMOTE) until the SETPOINT (LOCAL) parameter is displayed. The set-up parameters are stored in the
QUICK SETUP menu. Now enter the set-up parameters as discussed on page 3-30.

6901 Keypad

Press to enter the QUICK SETUP menu.

Scroll through the parameters using the and keys.

Press to select a parameter for editing.

Increment/decrement the parameter value using the and keys.
Press to exit the parameter.

AC8B90PX Frame M
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The drive has several control modes:

Control Modes

V/Hz VOLTS/HZ Set-up as an Open-Loop Drive (V/F Fluxing) - low performance applications (fan, pump).
Simplest method involving no speed feedback and no compensation for load changes.

Autotune is not required.

SV SENSORLESS Set-up using the Sensorless Vector Fluxing Mode - medium performance applications
VEC where the drive uses an electrical model of the motor to automatically compensate for load
changes.

The drive must be tuned to the motor in use by matching the motor parameters in the drive
to those of the motor being controlled.
You MUST use the Autotune feature after entering your parameter values.

CLV CLOSED-LOOP  Set-up using the Closed-Loop Vector Mode - high performance applications where the
VEC drive uses external sensors (encoders) to automatically compensate for load changes.

In this mode, speed feedback signals from the motor shaft encoder are processed to
determine the rotational speed of the shaft. A P1 algorithm within the software uses this
information to produce varying gate drive signals to the drive circuits. These signals cause
the drive to output the required voltage and frequency for a particular motor speed.

You MUST use the Autotune feature after entering your parameter values.

AC890PX Frame M
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Control Modes

4-Q 4-Q REGEN Set-up using 4Q Regen active front end (AFE) control mode.

PMAC PMAC Set-up using PMAC (Permanent Magnet AC) servo or torque motor control mode - a high
performance application where the drive uses Resolver or Sin/Cos Encoder motor
feedback.

In this mode, speed feedback signals from the motor shaft encoder are processed to
determine the rotational speed of the shaft. A PI algorithm within the software uses this
information to produce varying gate drive signals to the drive circuits. These signals cause
the drive to output the required voltage and frequency for a particular motor speed.

Autotune is not required.

The Motor Selection Wizard in the 890 DSE Configuration Tool MUST be used to
correctly set-up the motor and feedback device parameters. Failure to do so may result in
damage to the servo motor.

AC8B90PX Frame M
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The following is a list of the Set-up parameters you may need to check before starting the drive. Set only the ones marked
with "x" for the intended mode of operation.

Parameters whose values are "'product code dependent’ will have a typical value for the size of unit. Where possible

(or required), enter an application-specific value for improved performance, otherwise use the typical value.

"PREF" is a parameter reference number used by the DSE 890 Configuration Tool.

SET-UP PARAMETERS

PREF 6901Display Default Brief Description V/MHz | SV | CLV | 4-Q | PMAC
136.02 | CONTROL MODE 0 : VOLTS / HZ Select the operating mode X X X X
1 : SENSORLESS VEC | for the drive. 0 | (M| 2 (4)
2 : CLOSED-LOOP VEC | = 1f PMAC control is
3:4-Q REG*EN required, the motor wizard
4 : PMAC feature in the 890 DSE
Configuration Tool MUST
be used to correctly set-up
the motor and feedback
device parameters. Failure
to do so may result in
damage to the servo
motor.
101.08 | MAX SPEED product code dependent | The maximum speed X X X X
clamp and scale factor for
other speed parameters (at
full process speed)
100.02 | RAMP ACCEL TIME 10.0 s Acceleration time from 0 X X X X
rpm to MAX SPEED
100.03 | RAMP DECEL TIME 10.0 s Deceleration time from X X X X

MAX SPEED to O rpm
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PREF 6901Display Default Brief Description V/MHz | SV | CLV | 4-Q | PMAC
102.01 | RUN STOP MODE 0 : RUN RAMP Selects the stopping mode X X X X
1 : COAST used by the drive

2 : DC INJECTION
3 : STOP RAMP
103.01 | JOG SETPOINT 10.0% Drive speed setpoint whilst X X X X
jogging (percentage of
MAX SPEED)
21.01 | V/F SHAPE O : LINEAR LAW Sets the type of volts to X
1 : FAN LAW frequency template that is
2 : USER DEFINED used to flux the motor
70.01 QUADRATIC 0 : FALSE 0 : FALSE = Constant X X X X
TORQUE 1: TRUE Selects between Constant
or Quadratic mode of
operation
27.05 | MOTOR CURRENT | product code dependent | Enter the motor full load X X X
current from the motor
nameplate
21.03 | FIXED BOOST product code dependent | Boosts starting torque by X
adding volts at low speed
82.01 CURRENT LIMIT 150.00% Level of motor current as % X X X
of FULL LOAD CALIB
81.01 |VOLTAGE MODE None Defines how volts Hz X X X
characteristic varies in
response to changes in DC
link voltage.
27.02 | POWER product code dependent | Nameplate induction X X X
motor power

AC8B90PX Frame M
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SET-UP PARAMETERS

PREF 6901Display Default Brief Description V/MHz | SV | CLV | 4-Q | PMAC
27.03 | MOTOR BASE product code dependent | Enter the motor nameplate X X X
FREQUENCY base frequency
27.04 | MOTOR VOLTAGE | product code dependent | Enter the motor nameplate X X X
voltage at base frequency
27.07 | NAMEPLATE RPM | product code dependent | Enter the motor nameplate X X X

full-load rated speed. This
is the motor speed in rpm
at base frequency minus
full load slip.

27.09 | MOTOR POLES product code dependent | Enter the number of motor X X X
0: 2 pole poles from the motor
1:4 pole nameplate
2 : 6 pole
3 : 8 pole
4 :10 pole
5:12 pole
27.08 |MOTOR product code dependent | Enter the type of motor X X
CONNECTION 0 : DELTA connection
1:STAR
71.01 | PULSE ENC VOLTS | product code dependent | Set between 10-20V to X
match the encoder supply
voltage
71.02 |ENCODER LINES product code dependent | Set to the number of lines X

used by the encoder
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PREF 6901Display Default Brief Description V/MHz | SV | CLV | 4-Q | PMAC
71.03 |ENCODER INVERT 0 : FALSE Encoder direction :- when X
1: TRUE TRUE, changes the sign of
the measured speed and
Rotating Autotune sets | the direction of the position
actual value count.
80.01 | AUTOTUNE O : FALSE Set TRUE to enable X
ENABLE 1 : TRUE Autotune. Resets to FALSE
when complete.
80.02 | AUTOTUNE MODE 0 : ROTATING Set the type of Autotune. X X
1 : STATIONARY
2 : SPD LOOP
ROTATING
3 : SPD LOOP
STATIONARY
27.06 | MAG CURRENT product code dependent | Enter the No-Load Amps X X X
Rotating Autotune sets from the motor nameplate
actual value
27.14 | STATOR RES product code dependent | Motor per-phase stator X X
Autotune sets actual | resistance
value
27.15 | LEAKAGE INDUC | product code dependent | Motor per-phase stator X X
Autotune sets actual | leakage inductance
value
27.16 | MUTUAL INDUC product code dependent | Motor per-phase stator X X
Autotune sets actual | Mutual (magnetising)
value inductance

AC8B90PX Frame M
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SET-UP PARAMETERS

PREF 6901Display Default Brief Description V/MHz | SV | CLV | 4-Q | PMAC
27.17 | ROTOR TIME product code dependent | The motor model rotor X X
CONST Autotune sets actual | fime constant as
value determined by Autotune
78.01 | SPEED PROP GAIN 20.0 Sets the proportional gain X X X
of the loop
78.02 | SPEED INT TIME 100 ms The integral time constant X X X
of the speed loop

1.03 ATNT TYPE 0:-10..+10V Select the input range and X X X X
1:0..+10V type

2.03 AIN2 TYPE 0:-10..+10V Select the input range and X X X X
1:0..+410V type

3.03 AIN3 TYPE 0:-10..+10V Select the input range and X X X X
1:0..+10V type
2:0..20 mA
3:4..20mA

4.03 AIN4 TYPE 0:-10..+10V Select the input range and X X X X
1:0..+10V type
2:0..20 mA
3:4..20 mA

97.01 | DISABLED WORD 1 0700 >> Indicates which trips have X X X X

been disabled - refer to

Chapter 9
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SET-UP PARAMETERS

PREF 6901Display Default Brief Description V/MHz | SV | CLV | 4-Q | PMAC
97.02 | DISABLED WORD 2 0840 >> Indicates which trips have X X X X
been disabled - refer to
Chapter 9
31.01 |VIEW LEVEL 0 : BASIC Selects full menu for MMI X X X X
1 : OPERATOR display
2 : ADVANCED

AC8B90PX Frame M
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Step 4: Run the Motor

WARNING

Remove the fuses (or trip the circuit breaker) on your 3-phase supply.

Make sure the power is OFF, and that it cannot be switched on accidentally whilst you are working.
Allow at least 10 minutes for the drive's capacitors to discharge to safe voltage levels (<50V).

You MUST carry out an Autotune, unless the drive is in Volts/Hz Mode (Open-Loop Drive) or in PMAC control mode
(Autotune will not perform in these modes as it is unnecessary - go to page 3-43).

The Autotune feature identifies motor characteristics to allow the drive to control the motor.
It loads the values into the parameters below, which are in the QUICK SETUP menu.
PREF Parameter Description Note

71.03 ENCODER INVERT Encoder direction Parameter is only set up if drive is configured to
run as Closed-loop Vector

Not measured by Stationary Autotune

27.06 MAG CURRENT Magnetising current Not measured by Stationary Autotune
27.14 STATOR RES Per phase stator
resistance
27.15 LEAKAGE INDUC Per phase stator leakage
inductance
27.16 MUTUAL INDUC Per phase mutual
inductance
27.17 ROTOR TIME CONST  Roftor time constant This is identified from magnetising current and

motor nameplate rpm
For further information on the functions of all parameters, refer to Appendix D: "Programming".
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Will the motor spin freely, i.e. not connected to a load, during the Autotune?

e If it can spin freely, use a Rotating Autotune (preferred)
e If it cannot spin freely, use a Stationary Autotune

Action Requirements

Rotating Autotune Spins the motor up to the maximum Motor must spin freely during Autotune
speed set by the user to identify all

Preferred method .
necessary motor characteristics

Stationary Autotune Motor does not spin during Autotune. A You must enter the correct value of

Only used when the motor Ildmrl]tte;j sgzt of motor characteristics are magnetising current

cannot spin freely during the \aentifie Do not subsequently operate the drive above
Autotune feature base speed

In Closed-loop Vector Mode set up the
encoder direction parameter

You MUST enter values for the following parameters, found in the QUICK SETUP menu, before an Autotune can be carried

out:

MOTOR CURRENT

MOTOR BASE FREQ

MOTOR VOLTAGE (maximum motor output voltage)

NAMEPLATE RPM (motor nameplate speed)

MOTOR POLES (the number of motor poles)

ENCODER LINES (if an encoder is fitted, enter the number of lines used by the encoder)

AC8B90PX Frame M
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The drive will not perform an Autotune when in Volts/Hz Mode (Open-Loop Drive.) An Autotune is not necessary in
this control mode.

Check that the motor can rotate freely in the forward direction. Ensure also that the motor is unloaded. Ideally, the motor
shaft should be disconnected. If the motor is connected to a gearbox this is okay, provided that there is nothing on the output
of the gearbox which could load the motor.

1. Inthe QUICK SETUP menu, set MAX SPEED to the maximum speed at which you will operate the drive in normal
operation. The Autotune will characterise the motor up to 30% above this speed. If you later wish to run faster than this,
you will need to carry out another Autotune.

2. Set AUTOTUNE ENABLE to TRUE, and start the drive @ The drive will carry out a Rotating Autotune (indicated by
the Run and Stop led’s flashing. This may take several minutes, during which the motor will be accelerated to maximum
speed and then brought to a stop. When complete, the drive is returned to the stopped condition and the AUTOTUNE
ENABLE parameter is reset to FALSE. In Closed-loop Vector mode (with an encoder) the encoder sign has been adjusted
by the Autotune feature.

Now perform a SAVE CONFIG to save your new settings. Refer to Chapter 7: “The Keypad” - SAVE CONFIG.
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The drive will not perform an Autotune when in Volts/Hz Mode (Open-Loop Drive.) An Autotune is not necessary in
this control mode.

Before starting the stationary Autotune, you MUST enter the value of magnetising current for the motor. This may be
available on the motor nameplate. If not, you may need to contact the motor supplier.

1. Inthe QUICK SETUP menu, set the AUTOTUNE MODE parameter to STATIONARY (0).

2. Set ENABLE to TRUE, and start the drive @ The drive will carry out a stationary Autotune, injecting current into the
motor but not turning the shaft. The Run and Stop led’s will flash. When complete, the drive is returned to the stopped
condition and the AUTOTUNE ENABLE parameter is reset to FALSE.

Now perform a SAVE CONFIG to save your new settings. Refer to Chapter 7: “The Keypad” - Quick Save Feature.

e |f the drive is configured to run in Sensorless Vector mode, set-up is complete.

e |f the drive is configured to run in Closed-loop Vector mode, i.e. using an encoder, then the encoder direction must be set
up. Refer to “Setting the Encoder Sign” below.
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If you have performed a Stationary Autotune in Closed-loop Vector mode, you should check the encoder direction as follows:
Look and listen to the motion of the motor when the drive is running at a speed demand of between 5 - 10%.

As a test, use the Rotary Controller (A) key on the MMI to increase the speed to about double the original figure. Change the
direction of rotation using the FWD/REV control key.

If ENCODER INVERT is correct, the motor will rotate smoothly and will respond to the changes in speed demand and
direction.

If ENCODER INVERT is incorrect, the motor will rotate in a jerky and/or noisy manner. Alternatively, it may rotate
smoothly at a very low speed but not respond to changes in speed demand or direction.

e Change the setting of ENCODER INVERT to change the encoder sign.
e Change the direction of rotation back to the original direction. Re-set the speed demand.

The encoder sign is now correct for the original motor direction.

If however the direction of the motor is incorrect at this point, then power down the entire drive, wait for 3 minutes (for the dc
link capacitors to discharge) and then swap the motor drive cables M1/U and M2/V. Change the setting of ENCODER
INVERT.

The encoder sign is now correct for the new motor direction.

Now perform a SAVE CONFIG to save your new settings. Refer to Chapter 7: “The Keypad” - Quick Save Feature.
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WARNING
Unpredictable motion, especially if motor parameters are incorrect.

Ensure no personnel are in the vicinity of the motor or any connected machinery.

Ensure that no machinery connected to the motor will be damaged by unpredictable motion.

Ensure that the emergency stop circuits function correctly before running the motor for the first time.

The Routines 1 & 2 below will run the drive in the default V/F fluxing control mode (VOLTS / HZ) to begin with using
either the Keypad or the Control Terminals.

Now perform a SAVE CONFIG to save your new settings. Refer to Chapter 7: “The Keypad” - Quick Save Feature

Refer to Chapter 7: “The Keypad” to familiarise yourself with the keypad and menu structure.
Local control has a use for commissioning a drive. It is not the expected way to operate a system drive.
On the AC890PX AC Drive's keypad:

1. Select Local Mode (select LOCAL mode operation on the Keypad by pressing the L/R key (LOCAL/REMOTE) until the
SETPOINT (LOCAL) parameter is displayed).

2. The drive should be "healthy" now it is powered-up: no flashing trip messages displayed, and the keypad's HEALTH LED
is lit (the RUN LED remains off). The keypad will display the Remote Setpoint parameter.
If the drive has tripped, the keypad will be flashing a trip message, and the keypad's HEALTH LED will flash. Refer to
Chapter 9: “Trips and Fault Finding” to investigate and remove the cause of the trip.
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3. Press the Start key @ The keypad's RUN LED will light and the motor will rotate slowly (the RUN LED will flash if
the setpoint is at zero).

Reverse the motor’s direction of rotation either by pressing the <« » key on the keypad, or by swapping two of the motor
phases (WARNING: Disconnect the mains supply first).

4. Control the value of the Local Setpoint parameter using the keys.

5. Press the Stop key @

6901 Keypad

SETPOINT (LOCAL)
= 10.0 %

Oo SETPOINT (LOCAL)
> 10.0 %

OPERATOR
menu at level 1

X2

AC890PX Frame M
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This routine assumes that the drive’s control terminals are wired as shown in "Full Connection Diagram™ on page 3-18.

Ensure that the speed potentiometer is set to zero.
On the AC890PX AC Drive:

1.

The drive should be "healthy™” now it is powered-up: no flashing trip messages displayed, and the keypad's HEALTH LED
is lit (the RUN LED remains off).

If the drive has tripped, the keypad will be flashing a trip message, and the keypad's HEALTH LED will flash. Refer to
Chapter 9: “Trips and Fault Finding” to investigate and remove the cause of the trip.

Select Remote Mode - refer to Chapter 7: "The Keypad" for details, or power-down and power up the unit to re-initialise
in Remote mode.

3. To Start in Remote Mode, close the "Run" switch on your control panel (applying 24V to DINZ2, terminal X15/02 - RUN).

Turn the speed potentiometer up a little to apply a small speed setpoint (applying a variable voltage to AIN3, terminal
X12/04 - REMOTE SETPOINT). The keypad's RUN LED will light and the motor will rotate slowly (the RUN LED will
flash if the setpoint is at zero).

Reverse the motor’s direction of rotation either by pressing the <« P key on the keypad, or by swapping two of the motor
phases (WARNING: Disconnect the mains supply first).

To Stop in Remote Mode, open the "Run™ switch on your control panel (removing 24V from DIN2, terminal X15/02 -
RUN).
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Chapter 4

Having turned the motor for the first time, now learn about the various ways you can
start and stop the drive. This chapter also offers some application advice.

Control Philosophy Application Advice

Start/Stop and Speed Control Brake Motors
The Start/Stop Mode Explained Using Output Contactors

Starting and Stopping Methods Using Motor Chokes (output] ,
Normal Stopping Methods Usolnq Mulf!ple Motors on a Single Drive
Advanced Stopping Methods High Starting Torque
Starting Methods

Application Advice
Brake Motors
Using Output Contactors
Using Motor Chokes (output)

Using Multiple Motors on a Single Drive
High Starting Torque
890CD/SD 4-Q Regen AFE Applications

AC890PX Frame M
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Control Philosophy

There are four ways to control the drive using Remote and Local control:

890PX Frame M using 890PX Frame M using 890PX Frame M using 890PX Frame M using

Figure 4-1 Remote and Local Control Modes

AC890PX Frame M
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Start/Stop and Speed Control

There are two forms of control in operation at any time: Start/Stop and Speed Control. Each can be individually selected to be
under either Local or Remote Control.

e Local or Remote Start/Stop decides how you will start and stop the drive.
e Local or Remote Speed Control determines how you will control the motor speed.

In each case, Local and Remote control are offered by using the following:

Local: The Keypad
Remote: Analog and digital inputs and outputs, RS232 Port or Technology Options

Refer to Appendix D: ""Programming™ - LOCAL CONTROL.

AC890PX Frame M
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Thus the drive can operate in one of four combinations of local and remote modes:

Figure 4-2 The Four Combinations of Local and Remote Control

Start/Stop is also known as “Sequencing”.
Speed Control is also known as “Reference Generation”.

AC890PX Frame M



Operating the Drive 4-5

The Start/Stop Mode Explained

The default configuration below shows the drive in Remote control, (using the analog and digital inputs and outputs). This
example will be referred to in the following explanations.

Start/Stop Controlled Remotely

In the configuration shown, the reference value is obtained by summing ANALOG INPUT 1 and ANALOG INPUT 2. The
direction of rotation is controlled by DIGITAL INPUT 4. When the RUN input (DIGITAL INPUT 1) is TRUE, the SPEED
DEMAND ramps up to the reference value at a rate controlled by ACCEL TIME. The drive will continue to run at the
reference value while the RUN input remains TRUE.

Similarly when the JOG input (DIGITAL INPUT 5) is TRUE, the SPEED DEMAND ramps up to the JOG SETPOINT at a
ramp rate set by JOG ACCEL TIME (not shown in the diagram).

The drive will continue to run at the JOG SETPOINT while the JOG input remains TRUE.
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REVERSE

Digital Input 4
Terminal X15/04 *

REMOTE SETPOINT
Analog Input 3

Reference Selection

— ACCELTIME ]

Reference
Local/ Ramp

Remote

— MAX SPEED CLAMP |

Terminal X12/04‘ : ’——»-[SETPOINT(REMOTE)'—Q

[ JOG SETPOINT

[ COMMS SETPOINT ]_. 1

F—

[ 0% (stopped)

[

&

Clamps

>

_[

DECELTIVE |

SPEED TRIM

Analog Input 4

Keypad
[ LOCAL SETPOINT )i +
FORWARD/REVERSE T
Key on Keypad

JOG

Digital Input 1
Terminal X15/01

RUN

Digital Input 2
Terminal X15/02

STOP
Digital Input 3

A 4

Terminal X15/03

Sequencing Logic

L{ MIN SPEED CLAMP |

»{ SPEED SETPOINT |

/ +——{ speED DEMAND ]

SPEED FBK %
Analog Output 1
Terminal X12/06

@

TORQUE FEEDBACK
Analog Output 2
Terminal X12/07

RUNNING
Digital Output 1

Terminal X12/03 Feedbacks
Selectable in Local Mode
Omitted in Jog Mode
[ 0% (stopped) ]—o
Zero
Speed

Terminal X15/08

ZERO SPEED
Digital Output 2
Terminal X15/09

HEALTH
Digital Output 3A & B

.
ViV ¥

Terminal X14/01
Terminal X14/02

Figure 4-3 Portion of the Shipping Configuration
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The reference value is set by the SETPOINT (LOCAL) parameter. (The direction of rotation is controlled by the DIR key
(forward/reverse) on the 6901 Keypad). When the RUN key is pressed, the SPEED DEMAND ramps up to the reference
value at a rate controlled by ACCEL TIME. The drive will continue to run at the reference value even when the RUN key is
released. Press the STOP key to “stop” the drive.

When the JOG key is pressed and held, the SPEED DEMAND ramps up to the JOG SETPOINT at a ramp rate set by JOG
ACCEL TIME (not shown in the diagram). Release the JOG key to “stop” the drive.

Only one of these signals can be in effect at any one time; the other signal is ignored. The drive must be “stopped” to change
from running to jogging, or vice versa.

In the configuration shown, Start/Stop mode provides two DIGITAL OUTPUT signals (RUNNING and HEALTH).

The RUNNING signal is TRUE from the time a start command is processed until a stop sequence is completed. This
normally means the time between the drive starting until the power stack is quenched. Refer to Appendix B : “Sequencing
Logic” for a more detailed description.

The HEALTH output is TRUE when the drive is not tripped.
Additional diagnostic parameters are available when using the Keypad. Refer to Chapter 8: "Keypad Menus".
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Starting and Stopping Methods

Refer to Appendix D: “Programming” - REFERENCE, SEQUENCING LOGIC, REFERENCE STOP and
REFERENCE RAMP, for explanations of parameters.

The Shipping Configuration is set to “Ramp to Stop” (at STOP TIME, set to 10.0s).
e To “stop” the locally controlled drive press the STOP key on the Keypad

e To “stop” the remotely controlled drive remove the 24V from the RUN input (terminal X15/02), and from the STOP input
(terminal X15/03)

Using the Keypad or DSE Configuration Tool, the drive can be selected to “Ramp to Stop”, or to “Coast to Stop” at one of
two rates (STOP TIME or FAST STOP TIME). To do this, change the RUN STOP MODE parameter (PREF102.01) to the
required selection.

Set the SETUP::SEQ & REF::REFERENCE STOP::RUN STOP MODE parameter to RUN RAMP.

When a stop command is received, the drive decelerates from its actual speed towards zero for the programmed DECEL
TIME time. When this time has elapsed, SPEED TRIM is ramped to 0% in the programmed STOP TIME time.

If SPEED TRIM does not operate, SPEED DEMAND is reduced to 0% in DECEL TIME.
The power stack remains energised until the STOP DELAY period has elapsed.
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| RUN input |
( SPEED DEMAND )
(REMOTE SETPOINT )
/ POWER
( SPEED TRIM ) CIRCUIT
DISABLED
Speed O%
~Ramp to zero speed at b ( STOP DELAY ) g
DECEL TIME
—» <_
Ramp SPEED TRIM to
zeroat STOPTIME = Foememsmess—s—eend
Figure 4-4 Ramp to Stop with a Remote Reference
| RUN 1nput | :
[REMOTE SETPOINT]
/[ SPEED DEMAND ]
[ SPEED TRIM ] POWER ;
Speed 0% i CIRCUIT
< DISABLED
Ramp SPEED DEMAND [ STOP DELAY ]
to zero at STOP TIME

Figure 4-5 Remote to Stop with a Remote Reference: DECEL TIME = 0.0s

A special case exists when the DECEL TIME is set to 0.0 seconds, or when the HOLD parameter is TRUE. In both these

situations the SPEED DEMAND will ramp down to zero at the STOP TIME.



4-] O Operating the Drive

Set the SETUP::SEQ & REF::REFERENCE STOP::RUN STOP MODE parameter to COAST.

In this mode the DECEL TIME ramp and the STOP TIME ramp are both ignored. Thus the SPEED DEMAND changes
immediately to 0% as soon as the Stop command is given. The power stack is also immediately disabled at this time, causing
the load to coast.

: POWER CIRCUIT DISABLED
RUN input ;

REMOTE SETPOINT

SPEED DEMAND
/

Speed 0%

Figure 4-6 Coast to Stop with a Remote Reference
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The drive can be selected to NOT FAST STOP or to NOT COAST STOP. The stopping procedure is unaffected by Local or
Remote Sequencing options.

The Not Fast Stop mode overrides the RUN FORWARD, RUN REVERSE and JOG inputs in Remote mode, and the RUN
and JOG Keypad keys in Local mode.

Select the SETUP::SEQ & REF::REFERENCE STOP::FAST STOP MODE parameter to either RAMP or COAST. The
stopping sequence starts when the NOT FAST STOP input goes FALSE, regardless of the state of the RUN input.

| NOT FAST STOP |

/,[' SPEED DEMAND ]
[REMOTE SETPOINT] ]
POWER
| SPEED TRIM ] CIRCUIT
DISABLED

Speed 0%

Ramp SPEED DEMAND 0
zero at FAST STOP TIME

[FAST STOP LIMIT]

v

&
<

Figure 4-7 Forced Fast Stop RAMP Mode example
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Using the Not Coast Stop mode immediately disables the power stack, causing the load to coast to a stop.

The drive gives priority to the NOT COAST STOP signal. The NOT FAST STOP signal is therefore ignored while NOT
COAST STORP is active.

NOT COAST STOP POWER CIRCUIT DISABLED

REMOTE SETPOINT

‘_______% SPEED DEMAND

SPEED TRIM

Speed 0%

Figure 4-8 Forced Coast Stop example
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When a trip condition is detected, a similar stopping method to NOT COAST STOP is used. The power stack cannot be re-
enabled until the trip condition has been cleared and successfully reset.
Refer to Chapter 9: “Trips and Fault Finding” for further details.

The drive can be stopped by setting the NOT STOP to FALSE for a short time, (>100 ms). The stop sequence continues even
if the NOT STOP signal goes inactive before the drive is stopped. Various combinations of stop logic are shown below.

RUN FORWARD ignored  RUN FORWARD not RUN FORWARD not
as already running ignored as now stopping ignored as now stopping
RUN FORWARD \‘|_| ‘T

| RUN REVERSE |Jﬂ

| NOT STOP |

[ REMOTE SETPOINT ]

A /

— [ SPEED DEWAND )

Speed 0%

[ REMOTE SETPOINT ]

Figure 4-9 Interaction between RUN FORWARD, RUN REVERSE and NOT STOP Parameters
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JOG ignored as
already running

| JOG |

JOG not ignored as now
stopping. Waits for stop to
complete before acting on

JOG.

JOG immediately effective
as now stopping from Jog

| RUN FORWARD |J

1

)

| NOT STOP |

[ REMOTE SETPOINT ]

[ JOG SETPOINT ]

Speed 0%

f— [ SPEED DEMAND

]

)

Figure 4-10 Example of the Interaction between RUN FORWARD and JOG Parameters
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The methods below can be used when the drive has the following default configurations from DSE 890 installed: Closed
Loop Vector, Sensorless Vector, Shaftless Printing, Shipping, VVolts/Hertz.

DRIVE ENABLE must be True in all cases.

Use just DIGITAL INPUT 2 when the motor direction will always be the same. The motor will run while the RUN switch is
closed, and will stop when it is open.

Note that the SETUP::SEQ & REF::SEQUENCING LOGIC::NOT STOP parameter is active (FALSE - not wired to),
meaning that the drive will only run while the RUN parameter is held TRUE.

e Sequencing Logic
L FALSE —» JOG |
o ~~e__RUN 1 ~
" Digital Input 2 ILI > RUN FORWARD |
FALSE —» NOT STOP |

TRUE —»{CONTACTOR CLOSED|

TRUE —{ DRIVE ENABLE |

TRUE_.W
TRUE_.m
FALSE—»{ REMOTE REVERSE |
FALSE—» REM TRIP RESET |
TRUE_.m
FALSE _.m

Figure 4-11 Wiring for Single Wire Starting (Default Configurations)
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Re-configure the DSE 890 default configuration(s) by connecting SETUP::SEQ & REF::SEQUENCING LOGIC::REMOTE
REV OUT to SETUP::SEQ & REF::REFERENCE::REMOTE REVERSE.

This uses two inputs; RUN and REVERSE. The drive can operate in forward and reverse depending upon which switch is
closed. If both RUN and REVERSE are TRUE (24V) at the same time, both are ignored and the drive will stop.

Note that the SETUP::SEQ & REF::SEQUENCING LOGIC::NOT STOP parameter is active (FALSE - not wired to),
meaning that the drive will only run while the RUN parameter is held TRUE.

24V Sequencing Logic
s ~__RUN > »] RUN FORWARD
Digital Input 2
o ~~e__REVERSE P » RUN REVERSE
Digital Input 4

Figure 4-12 Wiring for Two Wire Logic Starting (Re-configured Default Configurations)
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Re-configure the DSE 890 default configuration(s) by connecting SETUP::SEQ & REF::SEQUENCING LOGIC::REMOTE
REV OUT to SETUP::SEQ & REF::REFERENCE::REMOTE REVERSE.

24V | Sequencing Logic

RUN

—®  * Digital Input 2 > > RUN FORWARD

o | o STOP R

| - Digital Input 3 > > NOT STOP

REVERSE

— "D > » RUN REVERSE
Digital Input 4

Figure 4-13 Wiring for Three Wire Logic Starting (Re-configured Default Configurations)

e Fit normally-open push button switches to RUN FORWARD and RUN REVERSE.

e Fit a normally-closed push button switch to NOT STOP, thus NOT STOP is held TRUE (24V). When TRUE, the action of
NOT STORP is to latch the RUN FORWARD and RUN REVERSE signals. When FALSE, these signals are not latched.

For example, operating the RUN FORWARD switch starts the drive running forward. Operating the RUN REVERSE switch
causes the drive to run in reverse. Operating the NOT STOP switch (making “NOT STOP” FALSE) at any time causes the
drive to stop running.

The JOG parameter is never latched in this way. The drive only jogs while the JOG parameter is TRUE.

We do not recommend that the DRIVE ENABLE signal is used to start a drive in “normal’ use.

Use the DRIVE ENABLE parameter to control the output power stack. When this parameter is FALSE, the power stack is
disabled regardless of the state of any other parameters. In conjunction with the HEALTH output parameter, DRIVE
ENABLE can synchronise several drives on power-up.
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Appllcahon Advice

Application advice is available through our Technical Support Department, who can also arrange for on-site assistance
if required. Refer to the back cover of this manual for the address of your local Parker company.

Always use gold flash relays, or others designed for low current operation (5mA), on all control wiring.
Remove all power factor correction equipment from the motor side of the drive before use.

Avoid using motors with low efficiency and small cos @ (power factor) as they require a larger KVA rated drive to
produce the correct shaft KW.

Brake motors are used in applications requiring a mechanical brake for safety or other operational reasons. The motor can be
a standard induction motor fitted with an electro-mechanical brake, or it could be a special conical rotor machine. In the case
of a conical rotor machine the spring-loaded brake is controlled by the motor terminal voltage as follows:

At rest the motor is braked.

When the motor is energised an axial component of the magnetic field due to the conical air-gap overcomes the force
of the brake spring and draws the rotor into the stator. This axial displacement releases the brake and allows the motor
to accelerate like a normal induction motor.

When the motor is de-energised the magnetic field collapses and the brake spring displaces the rotor, pushing the
brake disc against the braking surface.

Drives can be used to control the speed of conical rotor brake motors since the linear VV/F characteristic maintains the motor
magnetic field constant over the speed range. It will be necessary to set the FIXED BOOST parameter to overcome motor
losses at low speed (see the FLUXING menu on the Keypad).

The use of output contactors is permitted. It is recommended that this type of operation be limited to emergency use only or in
a system where the drive can be inhibited before closing or opening this contactor.

AC890PX Frame M
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Using Motor Chokes (output)

AC890PX Frame M

Motor chokes may be used with the 380V/460V and 500V/575V 890M AC Dirive.

Installations with long cable runs may suffer from nuisance overcurrent trips. A choke may be fitted in the drive output to
limit capacitive current. Screened cable has a higher capacitance and may cause problems in shorter runs. A choke may be

used on cable lengths of over 100m.

Motor Choke Parker Part Number
Maximum Operating Current

250A C0O471702U250
320A C0471702U320
400A C0O471702U400
500A C0O471702U500
600A C0O471702U600
750A C0O471702U750

Contact Parker for recommended choke values.
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A single large drive can be used to supply several smaller motors provided that each
individual motor has overload protection.

Conventional V/F control strategy must be enabled for use with parallel motors.

(Sensorless vector control strategy cannot be used). See the VECTOR ENABLE VSD
parameter under VECTOR SET-UP menu at level 2.
The drive must be rated to supply the total motor current. It is not sufficient to MIL) |M2N | MW

simply sum the power ratings of the motors, since the drive has also to supply the
magnetising current for each motor.

Note that the overload device will not prevent the motor overheating due to inadequate
cooling at low speed. Force vented motors may be required; consult your motor J
supplier. L

OL1 OL2

SO~

Figure 4-14 Single Drives supplying Multiple Motors

WARNING
All motors should be connected to the drive output before the START command is

given.

Caution
Restrict the total cable length on multiple motor installations as follows:
50 metres with no output choke fitted, 300 metres with choke.

AC890PX Frame M
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Applications requiring high motor starting torque (greater than 100% of rated torque) need careful setup of the drive voltage
boost feature. Gradually increase the FIXED BOOST parameter in 1% steps until the drive generates sufficient starting
torque.

It is important to use the minimum level of FIXED BOOST necessary to accelerate the load. Using a level of FIXED BOOST
higher than necessary will lead to increased motor heating and increased risk of drive overload.

Setting the FIXED BOOST parameter level too high can also cause the drive current limit feature to operate. If this occurs,
the drive will be unable to ramp up in frequency. The IT LIMITING diagnostic (INVERSE TIME function block) will
indicate TRUE when the inverse time current limit feature is operating. Simply reducing the level of the FIXED BOOST
parameter will remove this problem.

Motor torques greater than 100% require high currents to be drawn from the drive. Thus, the CURRENT LIMIT
parameter (CURRENT LIMIT function block) will have to be set accordingly such that the drive current limit feature
will not activate when accelerating the load.

The best motor starting performance can be achieved by setting up the SLIP COMP function block, refer to the Appendix D:
“Programming” - SLIP COMP. Also setting the BASE VOLTS parameter (VOLTAGE CONTROL function block) to
115.4% and the FREQ SELECT parameter (PATTERN GEN function block) to 3kHz, can help to start difficult loads in the
most extreme cases.
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890CD/SD 4-Q Regen AFE Applications
Introduction

A 4-Q REGEN (4 Quadrant Regenerative) control mode is available on all 890PXCA Common Bus Drives, if extra
dynamic braking is required a 890PXSA Standalone Drives should be used , provided that :

¢ the drive uses Software Version 1.x (1.8 or greater), or Software Version 3.x
(Software Version 2.x does not support 4Q mode)
All drives in a common DC link scheme using a 4-Q Regen front-end MUST have their internal EMC filter *"Y"* caps to
earth (PE) removed.
On an 890PX this is achieved by the removal of the link at the rear of each CD module

Note: The current rating of the drive in AFE mode is 90% of the induction mode heavy duty rating

The 4-Q REGEN control mode allows a single 890 to act as a 4-Q power supply unit that is capable of drawing (motoring)
and supplying (regenerating) sinusoidal, near-unity power factor current from the supply.

The output from the 4-Q Regen drive acts as a DC supply which is used to power other drives on a common DC Bus system.

AC890PX Frame M
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Using the 890 as a 4-Q power supply in common DC Bus schemes provides the following advantages:
e Simplified approach to Common DC Link systems

e Allows standard 890 drive to act as 4-Q DC Link power supply unit

e Near-sinusoidal supply currents (Motoring and Regenerating)

e Near-unity power factor operation (0.99 or better)

e Low supply harmonics currents (helps to meet G5/4 and IEEE519)

WARNING!
890 drives operating in 4-Q REGEN control mode are NOT suitable for use on systems where the
mains supply (L1, L2, L3) is provided by a generator
(where the supply cannot absorb the regenerated current).

NOTE: The Drive must be fitted with 8902/LS option and attenuator module (LA471892U001) as per diagram on page 4-24.
See 8902/LS Manual (HA471892U001) for details. Also available on dvd RD501482U001.

AC890PX Frame M
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4-Q Active Front End

The 4-Q Regen drive requires the following 4-Q Active Front End:

_\I_L&_\_

3%

3 Phase _D_ FILTER

CON1

Notes:

Attenuator
Module

:

5%

Drive
4Q Regen
Control
Mode

AFE Filter

Contactor CONL1 is rated to match the 4-Q power supply drive current (AC1 rating)

The 3% and 5% line chokes are custom designed for this application. Refer to page 4-38.

R1- See page 4-37 for more details.

8902-LS

890PX

to next drive

—

l L sy

To
External
Pre-charge
Control

AC890PX Frame M
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Power Filter Panel

Part Number

Part Number

Frame kW Volts 110V fans + control 230V fans + control
PX 132 400 LA482468U220 LA482471U220
PX 180 400 LA482468U220 LA482471U220
PX 280 400 LA482468U315 LA482471U315
PX 315 400 LA482468U355 LA482471U355
PX 132 500 LA482469U220 LA482472U220
PX 180 500 LA482469U220 LA482472U220
PX 280 500 LA482469U315 LA482472U315
PX 315 500 LA482469U355 LA482472U355

We recommend all 890 Regen systems meet the EMC product specific standard EN61800-3. To achieve this, an EMC filter is

required. Refer to Chapter 5: "Associated Equipment" for details of suitable filters.

¢ Use AC Line Fuses to protect the 4-Q Regen drive. These fast, semiconductor protection fuses must be capable of
withstanding the system AC supply voltage. Refer to Appendix E Technical Specifications.

¢ The AC contactor, CON1, used in the external pre-charge circuit must have an AC1 or thermal rating of the constant

torque current rating of the 4-Q Regen drive. Refer to page 4-37.

¢ Use DC Link fuses in both the DC+ and DC- lines to protect each drive connected to the common DC bus. The fuses must
be of suitable current rating and capable of withstanding 1000Vdc . Although HRC fuses would be adequate, the high DC

voltage requirement (1000Vdc) may limit the choice to semiconductor fuses.

¢ The DC contactor used in the Brake Mode system (refer to page 4-35) must have an adequate thermal rating for the regen
current required. Typically the regen rating of the system, and hence the rating of the DC contactor and fuses, will be less

than motoring requirement as the contactor should not open under load.
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The 890 Common Bus drive must be set-up correctly to work in a 4-Q Regen Control/Common DC Bus Application.

Typically the system will contain an 890 4-Q Regen drive providing the 4-Q power supply, and one or more 890 drives on the

common DC bus.

All 890CD and 890SD Drives

ALL 890 drives in the system MUST have their internal EMC Y™ caps to earth disconnected.

Refer to Appendix D for a full description of the REGEN CONTROL function block parameters.

890 4-Q Regen Drive:

Create an application using the DSE 890 Configuration Tool.
Refer to page 4-29 for wiring details.

Set the CONTROL MODE parameter to "4-Q REGEN".

MMI Menu Map
7 |SETUP |

2 |DRIVE SETUP |

3 [DRIVE CONFIG |
CONTROL MODE
4-Q REGEN

Set the demanded boosted DC link voltage (DC VOLTS DEMAND) appropriately for the drive
voltage rating. This is given in the separate table below.

MMI Menu Map
7 |SETUP |

2 |MoTorR conTROL |

3 |REGEN CONTROL |
|_DC VOLTS DEMAND

AC890PX Frame M
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890 4-Q Regen Drive: Continued

MMI Menu Map
7 | SETUP |

Set the LEAKAGE INDUC parameter to the value of the total line choke inductance. Refer to page

2| MOTOR CONTROL |

4-39.
3| MOTOR INDUCTION |
|_ LEAKAGE INDUC
MMI Menu Map
1 |SETUP |
Set HARDWARE SYNC parameter to TRUE when using the 8902/LS and Attenuator Module 2 |moTor contrOL |
LA471892U001.

3 [REGEN CNTRL |

HARWARE SYNC
TRUE

MMI Menu Map
7 |SETUP |

Set the ENABLE parameter in the SLEW RATE LIMIT function block to FALSE. This disables
ramp-hold during deceleration on high link volts feature.

2 |MoTorR conTROL |

3 |SLEw RATELIMIT |
|_ENABLE

Other 890 Drives on the Bus

MMI Menu Map
7 |SETUP |

Set the ENABLE parameter in the SLEW RATE LIMIT function block to FALSE. This disables

ramp-hold during deceleration on high link volts feature. 2 boror covrmoL |

3 |SLEw RATELIMIT |
|_ENABLE

AC890PX Frame M
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Other 890 Drives on the Bus Continued...

If in Volts/Hz motor control mode, the VOLTAGE MODE parameter in the VOLTAGE

CONTROL function block MUST be set to FIXED. This will ensure the motor is not overfluxed
by the boosted 720V DC Bus. Failure to do this may lead to motor overheating and possible burn

MMI Menu Map
7 |SETUP

|
2 |MOTOR CONTROL |
|

3 I\/OLTAGE CONTROL

out.
|_VOLTAGE MODE
Drive Voltage Rating Under Volts Over Volts Recommended
V) Trip Level (V) Trip Level (V) DC VOLTS DEMAND
380V - 460V 410V 820V 720V
600V - 690V 600V 1200V 1080V

AC890PX Frame M
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Create DSE 890 Application

Use the DSE 890 Configuration Tool to configure the drive for the 4Q Regen application. A suggested wiring diagram for the
890 control board is shown below.

AC890PX Frame M
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DIN1
DIN2
DIN3
DIN7
DOUT2

Connection Table
to SETUP::MOTOR CONTROL::REGEN CNTRL::PRECHARGE CLOSED
to SETUP::SEQ & REF::SEQUENCING LOGIC::NOT COAST STOP
to SETUP::SEQ & REF::SEQUENCING LOGIC::RUN FORWARD
to SETUP::SEQ & REF::SEQUENCING LOGIC::REM TRIP RESET
to SETUP::MOTOR CONTROL.::REGEN CNTRL.::CLOSE PRECHARGE

REGEN CONTROL Function Block, for example:

Digital Input 1

Regen Control

-|  SYNCHRONIZING [114.09]| FALSE
-|  SYNCHRONIZED  [114.10]} FALSE
= PHASE LOSS [114.11]} FALSE Digital Output 2
—|CLOSE PRECHARGE  [114.12]] _Software link
— ENABLEDRIVE  [114.13]} FALSE
— STATUS  [114.14]} SUPPLY FREQ LOW
Software link [114.01] PRECHARGE CLOSED
720V -| [114.02] DC VOLTS DEMAND
0 -| [114.07] Id DEMAND
FALSE - [114.08] CURRENT CONTROL
FALSE —| [114.15] BRAKE MODE
0 - [114.18] Ig DEMAND
15 4 [114.19] MAX CURRENT
TRUE - [114.25] HARDWARE SYNC

PREF
114.01
92.08
92.01
92.10
114.12

AC890PX Frame M
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The simplest configuration for 4-Q Regen control is a single 890 Regen drive acting as the unity power factor supply,
connected via the DC link to another 890 driving the application.

Applications of single motor 4-Q Regen systems include :

e Hoist and Elevators

e Dynamometer test rigs

e Unwind Stands

e Installations that would otherwise require a Harmonic Power Filter

In this system, the two 890 drives are matched in power. The 4-Q Regen drive supplies the full motoring and regenerating
requirement of the load.

AC890PX Frame M
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Additional external equipment required by the 4-Q Regen drive includes :
e EMC Filter

e AC Line Fuses
e DC Link Fuses

No extra hardware is required to detect the rotation, frequency and phase of the mains supply. Also, no dynamic braking
resistor is required.

When mains power is applied to the 4-Q Regen drive, the DC link slowly charges through the external pre-charge circuit and
the drive's internal power supply will start in the normal way. If the 4-Q Regen drive is healthy and the Run signal is applied,
it will synchronise to the mains supply (phase, rotation and frequency). This process takes approximately 100ms. After
synchronisation, the DC link on the common bus is boosted to approximately 720V (on a 400V product). This high value of
DC link volts is required for successful regen operation.

AC890PX Frame M
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A Multi-Motor System

AC890PX Frame M
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In many applications, the total power consumed by the system is less than the installed power of the drives. This is because
some drives are motoring (eg. winders) and some are regenerating (eg. unwinders). In these situations it is convenient to
connect the drives on a common DC link.

In this system, the 4-Q Regen drive supplies the motoring and regenerating requirement of the load.

Additional external equipment required by the 4-Q Regen drive includes :
e EMC Filter

e AC Line Fuses

e DC Link Fuses

The 4-Q Regen drive draws sinusoidal, unity power factor current from the supply and only has to be rated for either the
power consumed or supplied by the system, or by the system braking requirements, whichever is the larger.

Dynamic Braking (eg. for Emergency Stopping purposes) can still be used in this control mode if required.

AC890PX Frame M
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A Smart Brake System

It is essential to use an isolation transformer on the supply to the Smart Brake drive, as shown above.

AC890PX Frame M



4'36 Operating the Drive

The 4-Q Regen drive can act as a Smart Brake:

MMI Menu Map
7 |SETUP

¢ In addition to the settings given in "Drive Set-up”, page 4-26, set the BRAKE MODE parameter in
the REGEN CONTROL function block to TRUE.

2 |MOTOR CONTROL |

3 |RIEGEN CNTROL |
In this system, the 4-Q Regen drive supplies the regenerating requirement of the load. | BRAKE MODE

Additional external equipment required by the 4-Q Regen drive includes:
e EMC Filter

e AC Line Fuses

e DC Link Fuses

During motoring operation, the drives on the common link are supplied via their own internal 3-phase diode bridge. The 4-
Q Regen drive tracks the mains supply but does not supply motoring power to the common DC Link.

During regeneration, the DC link voltage will rise and trigger the 4-Q Regen drive to return the excess power to the mains
(sinusoidal current, unity power factor).

Thus, the 4-Q Regen drive acts as a smart, no loss, Dynamic Brake.

The BRAKE MODE allows the level of regeneration (braking) capacity in the system to be rated differently from the required
motoring capacity.

When using the Brake Mode, each drive is responsible for pre-charging its own DC Link. When an individual drive is pre-
charged and healthy, it connects itself on to the common DC Bus via a DC contactor.

The drives disconnect from the common bus if a trip occurs.

AC890PX Frame M
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The external pre-charge contactor is required to carry the full load current rating (including overload) of the 4-Q Regen drive.
Thus, it must have an AC1 rating of the Constant Duty current rating of the drive. Refer to the Electrical Ratings tables for

Constant Duty motor powers.

We recommend that standard Parker Dynamic Braking resistors are used for the external pre-charge circuit. The continuous
and peak power capabilities of these resistors are given below:

Parker Part N° Resistance Continuous Power Rating Peak Power Rating (kW)
() (W)
CZ389853 100 100 2.5
CZ463068 56 200 5
CZ388396 36 500 12.5

The recommended pre-charge resistor networks are shown in the table below. The table indicates the amount of total DC Link
capacitance the network can charge for a given supply voltage.

External Pre-Charge
Network

3 Phase

Continuous
Power Rating

(W)

Impulse Joule
Rating (J), 5 secs

Pre-Charge Capability
(uF) @ 460V, +10%

Pre-Charge Capability
(uF) @ 690V, +10%

o S 100 5,000 58,000 26,000
o S 200 10,000 117,000 52,000
o o 500 25,000 290,000 130,000
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One of the benefits of the 890 4-Q Regen drive is the reduction in the levels of harmonic currents drawn from the supply. The
total harmonic distortion (THD) of the mains current is related to the PWM switching frequency, the supply voltage, the
supply frequency and the inductance of the 3-phase line choke. The maximum allowed PWM carrier frequency in non-
overload conditions, for each frame size is given below:

890 Frame Size

PWM Carrier Frequency

PX

2kHz

The IEEE 519 standard (IEEE Standard Practices and Requirements for Harmonic Control in Electrical Power Systems )
requires a THD of current of 5%. The tables below show the recommended 3-phase line chokes (5% and 3% in series) and
expected THD of current for 400V drives.

For chokes for 575 and 690V systems please contact Parker.

The PWM switching produces high levels of harmonic current in the 3% chokes. It is essential to have these properly rated to
avoid significant overheating. Suitable chokes have been developed for Parker and their part numbers are provided below.

AC890PX Frame M
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IPrgr\;lee E,/(I) ?,\t/g: \/I(r)]IFt):g;e Choke Inductance Currents
Size (KW/Hp) V) (nH) 50Hz 1kHz | 2.5kHz | Sum
PX 180/300 400 C0468326U220 114 324.90 6.50 59.46 331
PX 280/450 400 C0468326U315 79 468.00 9.36 85.64 476
PX 315/500 400 C0468326U355 70 531.00 10.62 97.17 540
IIZDr;ir\:]ee 'F\,/(I) (\)/\tlg:: \/I(?IFt):g;e Choke Inductance Currents
Size (kW/Hp) V) (uH) 50Hz 1kHz 2.5kHz Sum
PX 180/300 400 C0468325U220 68 327.17 8.45 0.00 328
PX 280/450 400 C0468325U315 48 471.28 12.17 0.00 472
PX 315/500 400 C0468325U355 42 534.72 13.81 0.00 535

Lower values for THD of current can be achieved by adding extra line impedance.

AC890PX Frame M
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Chapter 5

Details for all the ancillary parts of a system that can be used with the

AC890PX Frame M.

Main Points

AC Line Choke

Auxiliary Transformer
EMC Motor Output Filter
Motor Choke

External Braking Resistors

Dynamic Brake Resistor Overload Protection
Branch Circuit Protection

Circuit Breakers

890SD Semiconductor Protection Fuses
Circuit Breakers

Filters

AC8B90PX Frame M



AC Line Choke

AC890PX Frame M

Associated Equipment 5-2
Main Points

Connect the associated equipment in the following order:

signal/control cable

AC890PX Frame M
(sensitive) . .
(noisy) (noisy)

power
supply

| EMC AC EMC
cable supply |- Line | 890px ¥ motor |4 Jmotor
(clean) Filter Choke O'Fl:Jl]:erf choke

Hnrer

inoisy)

/ brake resistor \

The drive must be used with an AC Line Choke, however, where a drive is individually supplied from a dedicated
transformer with the required impedance, the AC Line Choke is not required.

Refer to Appendix E: *"Technical Specifications' for further information.

Cavution

Failure to provide the correct 3% line impedance will severely reduce the drives lifetime and could result in catastrophic
failure of the drive.
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Parker SSD can supply the line chokes listed:

Model Number Current
890PXSA-43215 230
890PXSA-43260 270
890PXSA-43300 340
890PXSA-43420 425
890PXSA-43480 535
890PXSA-43520 600
890PXSA-43580 680
|
@ i@

I [ [ [

|'ZE ] I = I I 1

&y B | e

! ! | i |

| I | | | I

I 1 I I I 1

| I | | | I

| I | | | I

2l a2 =

| EI 1 | @ | | E I

Indutance (uH)

100

90
80
55
45
40
35

Choke Part Number

C0501691U411
C0501691U413
C0501691U416
C0501691U420
C0501691U425
C0501691U428
C0501691U431

==

7

211

e T

FIXIMNG SLOTS

L1 @

Flx W

W

—T—

Fl1x

%

TERMIMAL DETAIL
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AC890PX Frame M



Associated Equipment 5 -4

H H1 H2 w D Fix W Fix D Weight Total Loss

mm mm mm mm mm mm mm Kg (W)
C0501691U411 310 35 200 300 220 220 140 51 220
C0501691U413 310 35 200 300 220 220 140 55 250
C0501691U416 380 83 250 360 230 320 123 70 360
C0501691U420 380 83 250 360 270 320 143 80 380
C0501691U425 380 83 250 360 300 320 163 95 415
C0501691U428 380 83 250 360 300 320 163 105 435
C0501691U431 380 83 250 360 300 320 163 115 455

If you wish to source your own line choke refer to the individual Electrical Rating tables in Appendix E for the relevant rms
line currents. For constant torque applications refer to the AC Line Choke table for the peak instantaneous line current under

overload conditions.

Note that the choke thermal design must accommodate the harmonic currents present in the supply waveform. These will vary
according to supply impedance, but as a general guideline, the values used in the diagram below can be used.

1. Number of supply phases:

2. Frequency of operation:

3

50 -60 Hz

3. Waveform Choke inductance during overload should be a minimum of 75% of nominal inductance. Typical AC Line

Current

»l
-

ke

AC890PX Frame M

fundamental

Ipk = 1.75.Irms

(Refer to Parker for exact information)

fundamental 90%
5th harmonic 40%
7th harmonic 15%
11th harmonic 7%
13th harmonic 3%
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Auxiliary Transformer

The Frame M requires a 30VAC auxiliary supply to supply power to the cooling fans and power electronics.

A control transformer can be purchased separately from Parker for use with this product
For 400V systems we offer a part (CO501514) with the following characteristics is required.

VA:

primary:
5-1:

4-1

3-1:

2-1
frequency:

secondary:
22 - 21:

890
1 2 345

440V M
415V i ﬁ

400V
— 21 22
380V
50...60Hz
impedance:
30V @ 29.3A rms 3% max

inter-winding screen: to provide EMC shielding

AC890PX Frame M
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Alternatively you can specify your own with the characteristics as above plus taking into account the non sinusoidal nature of
the load. The worst case waveform is depicted below:

80 -
60
40 1

20 1

q 0.005 0.01 0.02

| secondary, A
o

-40 ]

-60 4

8o 1

time, s
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A control transformer can be pu