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Chapter 1

Please read these important Safety notes before installing and operating this equipment.

Caution WARNING
CAUTION notes in the manual warn of danger WARNING notes in the manual warn of
to equipment. danger to personnel.
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Safety Information \

Requirements

IMPORTANT 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.

Personnel

Installation, operation and maintenance of the equipment should be carried out by qualified personnel. A
gualified person is someone who is technically competent 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.

Component Relevant Apparatus | Unit fitted: Wall-mounted Enclosure
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Safety Information \

Product Warnings

. . Earth/Ground
Caution Caution Protective Conductor
Risk of electric shock Refer to documentation Terminal

Hazards

DANGER! - Ignoring the following may result in injury

1. This equipment can endanger life by exposure to

. . : 5. For measurements use only a meter to IEC 61010 (CAT Il or
rotating machinery and high voltages.

higher). Always begin using the highest range.

2. The equipment must be permanently earthed due to CAT I and CAT Il meters must not be used on this product.

the high earth leakage current, and the drive motor

must be connected to an appropriate safety earth. 6. Allow at least 5 minutes for the drive's capacitors to discharge
to safe 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.

4. There may still be dangerous voltages present at

power terminals (motor output, supply input phases, 7. Unless otherwise stated, this product must NOT be dismantled.
DC bus and the brake, where fitted) when the motor is In the event of a fault the drive must be returned. Refer to
at standstill or is stopped. "Routine Maintenance and Repair".
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Safety Information \

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.

e Never perform high voltage resistance checks on the e All control and signal terminals are SELV, i.e. protected
wiring without first disconnecting the drive from the by double insulation. Ensure all external wiring is rated
circuit being tested. for the highest system voltage.

e Whilst ensuring ventilation is sufficient, provide guarding e Thermal sensors contained within the motor must have at
and /or additional safety systems to prevent injury or least basic insulation.

damage to equipment. : .
g quip o All exposed metalwork in the Inverter is protected by

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

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

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

handling, installing and servicing this product.
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Safety Information \

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:

¢ Stored energy might not discharge to safe levels as e The motor's direction of rotation might not be controlled

quickly as 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:

e Stored energy e Supply disconnects e Sequencing logic e Unintended operation
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Chapter 2

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 ¢ Packaqging and lifting
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About this Manuadl

IMPORTANT Motors used must be suitable for Inverter duty.

Note Do not attempt to control motors whose rated current is less than 25% of the drive rated current. Poor
motor control 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.

Note 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.

How the Manual is Organised

This Engineering Reference manual is organised into chapters, indicated by the numbering on the edge of
each page.

Information for all 890 units is included (890CS Common Bus Supply, 890CD Common Bus Drive, 890SD
Standalone Drive).

The manual is more detailed than the relevant QuickStart manual, and so is of use to the unfamiliar as well
as the high-end user.
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Initial Steps

Use the manual to help you plan the following:

Installation
Know your requirements:

o certification requirements, CE/UL/CUL conformance
e conformance with local installation requirements
e supply and cabling requirements

Operation
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)

Programming (using the 890 DSE Configuration Tool)
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

890CS Common Bus Supply - Frames B & D; 820CD Common Bus Drive and 8905D Standalone Drive - Frames E & F
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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 12: “Routine Maintenance and Repair” for information on returning damaged goods.

Packaging and Lifting Details

Cavution
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.
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Chapter 3

An introduction to the 890 range of products, and a quick look at the Keypads and available plug-
in Options.

¢ Product range ¢ Keypads

¢ Option cards

¢ Functional diagrams
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Product Range

The 890 range is designed to control standard 3-phase ac induction motors and brushless servo motors.
There are three main types of 890:

890CS Common Bus Supply 890SD Standalone Drive
The Common Bus Supply connects to AC and provides DCto ~ The Standalone Drive is AC supplied
the Common Bus Drive (). and provides control for the motor.

. The figure shows a Frame E/F
890CD Common Bus Drive Standalone Drive.

The Common Bus Drive(s) receives DC from the Common Bus
Supply. It provides control for the motor.

The figure shows a Frame D Common Bus Supply linked to a
Frame E/F Common Bus Drive.

890CS 890CD 890SD
COMMON BUS COMMON BUS STANDALONE DRIVE
SUPPLY DRIVE AC 3-phase

i
’:4 :
i

0 e
L]

AC 3-phase

890CS Common Bus Supply - Frames B & D; 820CD Common Bus Drive and 8905D Standalone Drive - Frames E & F



All KW ratings are at 400VAC, all HP ratings are at 460VAC.

The units are available in the following frame sizes:

890CS Common Bus Supply

Product Overview 3'3

FRAME B

32A AC (Frame B1)

nominal full load input current

54A AC (Frame B2)

nominal full load input current

FRAME D

108A AC (Frame D1)

nominal full load input current

162A AC (Frame D2)

nominal full load input current

FRAME E
30 — 55kW
40-75HP

Maximum 87A Constant

Maximum 105A Quadratic
nominal full load output current

FRAME F
55— 110 kW
75 -150 HP

Maximum 180A Constant

Maximum 205A Quadratic
nominal full load output current

890CS Common Bus Supply -

Frames B & D; 890CD Common Bus Drive and 890SD Standalone Drive - Frames E & F




3 -4 Product Overview

890CS/890CD Selection

The required rating for the 890CS input stage can be calculated by adding up the sum of the motor currents
attached to the associated output stages. Refer to Appendix E: " Electrical Ratings: : 890CS - Calculation”

890SD Standalone Drive

FRAME E FRAME F
30 - 55kw 55-110 kW
40-75HP 75-150 HP

Maximum 180A Constant

Maximum 205A Quadratic
nominal full load output current

Maximum 87A Constant

Maximum 105A Quadratic
nominal full load output current
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Functional Diagrams

890CS Common Bus Supply

KEYPAD
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X01 +24V O
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ov 83_ SUPPLY
ov
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+24V OUT O——
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ENABLE O—
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ov out O——
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RS232
PROGRAMMING HMI REMOTE
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Busbars

s1 | VOLTAGE SELECTOR |

X04

PRE-TRIP WARNING
HEALTH

RELAY
CONTACTS

Figure 3.1

L
N

Switch
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DBR+ DBR-
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Half
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Rectifier

L1 L2 L3 DC+

—_
U

RS232
PROGRAMMING €——  HMIREMOTE |
PORT

10
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X11 e
| O—— CONNECTOR
O— (for future use)
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X12 o O—
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AIN2 O—
AIN3 O—
AIN4 O—— ANALOG I/O
AOUTL O—
AOUT2 O—
+10V O—
-10v O—
X13
I 8]— CONNECTOR
(O):I— (for future use)
X14 A O
DOUTg{ B O_ RELAY
24v O— CONTACTS
ov O—
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DIN1 O—
DIN2 O—
DIN3 O—
DIN4 O—
DINs O—— DIGITAL I/O
DIN6 O—
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DIN8/DOUT1 O——
DIN9/DOUT2 O—
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890CD Common Bus Drive

KEYPAD
INTERFACE

OPTION A
FIELDBUS &5
COMMS
INTERFACE
OPTION F
SPEED (K %
FEEDBACK
INTERFACE
OPTION B
FIELDBUS K&——
COMMS
INTERFACE
o X16
o) SJDOUTA
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/ DC+
_/
M)
-/ DC-
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890SD Standalone Drive

L1 L2 L3
O O
KEYPAD ‘ ‘ OPTION A
RS232 INTERFACE FIELDBUS
PROGRAMMING H HMI REMOTE | comms K —
0 PORT INTERFACE
PROGRAMMING -, i
PORT H mini-USB | OPTION F
X11 O— Diode SPEED
O—— CONNECTOR Bridge FEEDBACK K>
O— (for future use) INTERFACE
O 1
X12 o O—| OPTION B
FIELDBUS
AINL O— >
AIN2 O— COMMS
INTERFACE
AIN3 O—
AIN4 O——  ANALOG /O X16
AOUT1 O— —O g} DOUT4
AOUT2 O— —O 8
+10v O—— OO BJ DOUT5
X13 1o0v € DIGITALIIO —O A
DOUT6
CONNECTOR O B
83_ (for future use) —O '\NACTZF(en%:gKAnRected)
X14 O ——O MTRTHRMB
DOUTS[A
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X15 ! 4 O DC+
DIN1 O——
DIN2 O— O DC-
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M1 M2 M3
u v w

Figure 3.2 Functional Block Diagram of 890SD Standalone Drive
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Keypads
The 890CS is fitted with the 6511 Keypad:

It provides Local control of the 890CS. For example, you can start and stop the e .o Ty
motor and check on diagnostic information. The 6511 keypad fits to the front of | .H nﬂl | I|
the 890CS. You can also remote-mount the 6511 keypad up to 3 metres away. |

i
1

Another option is to remote-mount a 6901 keypad (as used on our larger 690+ I 4
drives). @ 8 G‘GJ

The 890CD and 890 SD units are fitted with the 6901 keypad: -

The 6901 keypad provides plain language programming on its larger display, and it
also has the ability to upload, store and download parameters. For remote-mounting,
you’ll need the correct Remote Mounting Kit. Refer to Chapter 9: "The Keypad".

6511 Keypad

6901 Keypad
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Option Cards

The 890CD Common Bus Drive and 890SD Standalone Drive can be fitted with a
range of Option Cards. They are plugged into the removable Control Board.

e Feedback Board : Resolver type, Encoder type
e Fieldbus Comms - all major protocols
These are easily fitted to the plug-in Control Board.
For full details of the options available refer to Appendix A.

Control Board Access
You can access this board from the front of the unit by removing the lower front
cover.

e It contains a Processor that provides a range of analog and dlgltal inputs/outputs, together with their
reference supplies. -

e It has connections for the range of
Option Cards.

e There is a mini USB port for connection
to a PC. Use Parker SSD Drives’ DSE
890 (Drive Systems Explorer)
Configuration Tool to graphically
program and configure the drive.

Control OPTION A OPTION F OPTION B
Board

Figure 3.3  Diagram showing Option Cards
fitted to the Control Board

890CS Common Bus Supply - Frames B & D; 820CD Common Bus Drive and 8905D Standalone Drive - Frames E & F
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Chapter 4

This chapter describes the mechanical and electrical installation of the Common Bus Units (890CS
Common Bus Supply and 890CD Common Bus 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 4: Checking the system
Mechanical Installation diagram 890CS 24V DC Control Supply
Enclosure details 890CS Common Bus Supply - Voltage Check
Mounting dimensions ¢ Powering-up the System

¢ Step 2: Connecting power ¢ Configure the 890CD Common Bus Drive
Wiring Diagram Using the DSE 890 Configuration Tool

¢ Step 3: Control Connections Configuring with the Keypad
Control connection diagram The Autotune Feature
890CS Common Bus Supply terminals ¢ |Initial Start-Up Routines

890CD Common Bus Drive terminals

890CS Common Bus Supply - Frames B & D; 820CD Common Bus Drive and 8905D Standalone Drive - Frames E & F
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Step 1: Mechanical Installation

Install the 890 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.

KEY C
Analog Clean Earth

Back plate P =
Cubicle OO
Dirty Earth
Filter (optional)
Star Point Earth
Brake Resistor
(optional)
Metal Work Earth .

AC Fuse or V V B

circuit breaker wW
I

R

—> il | L T
+__

PSU

890CD 890CD

YVYVYY

T Z I O MmO @™ >

AC Line Reactor
(mandatory)

Signal/Control

Screen Earth 1A
24V Power Supply G .hE ®

DC Fuse

JTAWAWAN

\WAVAY)

s < 4 »n

3 Phase L : : . :
AC Contactor Q Figure 4.1 Mechanical Installation Diagram
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Main Points
¢ These are cubicle-mounted units. They are not suitable for wall-mounting.
Mount the units vertically on a solid, flat, normally cool, non-flammable, vertical surface.
The 890CS can be DIN rail or panel mounted, the 890CD is panel mounted.
Fit the 890 Installation kit to the bottom of the 890CS unit.
890CS units can be mounted side-by-side requiring no (side) air clearance.
890CD units do require (side) air clearance.
Adequate ventilation must be provided.

Avoid excessive vibration.

® & & &6 O o oo o

The earth points (D, E, G, M & S) are shown separated - it may be possible to use one large star point
without EMC problems, this will depend upon your application.

Note Refer to Appendix C for information about EMC compliance.

Sizing the Enclosure

The enclosure must comply with the European safety standards VDE 0160/EN50178 and will require a tool
for opening.

The size of the enclosure will depend on many factors:
¢ Physical size and number of units
¢ Ventilation clearances

¢ Power output, affected by derating due to altitude and ambient temperature
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Enclosure/Environmental Information
The information here will help you to specify the enclosure to house the 890(s).

890 Operating Conditions

Operating Temperature

CONSTANT:
QUADRATIC:

Operating temperature is defined as the ambient temperature to the
immediate surround of the drive, when the drive and other equipment
adjacent to it is operating at worst case conditions.

0°C to 45°C (32°F to 113°F), derate up to a maximum of 50°C
0°C to 40°C (32°F to 104°F) derate up to a maximum of 50°C

Output power is derated linearly at 2% per degree centigrade for
temperature exceeding the maximum rating ambient for the drive.

Product Enclosure Rating

IP20 - UL (c-UL) Open Type (North America/Canada) Type 1
Suitable for cubicle mount only

Cubicle Installation

The 890 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
EMC Enclosure Standard spectrum 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
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890 Operating Conditions

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

Climatic Conditions

Class 3k3, as defined by EN50178

Pollution Degree
Europe
North America/ Canada

Conformal Coated
Product

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 1g
10 sweep cycles per axis on each of three mutually perpendicular axis
Safety

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

When fitted inside an enclosure, this product conforms with the Low
Voltage Directive 2006/95/EC using EN50178 to show compliance.

Complies with the requirements of UL508C as an open-type drive.

Conformal coating increases the product’s resistance to certain
climatic conditions.

Note conformal coating, where effective, will only mitigate the effects
being considered.

890CS Common Bus Supply - Frames B & D; 820CD Common Bus Drive and 8905D Standalone Drive - Frames E & F




4-6 890Cs & 890CD Common Bus Units

Mounting Dlmensmns (890CD)

> %Dﬁ

e
- - —— — ]

Approximate Frame E shown
for illustration purposes

v bk _nlij-+-

ko
W1
Models | Max. Weight: kg/lbs H H1 w W1 D Fixings
668.6 | 630.0 | 257.0 | 150.0 312 .
Frame E 32.5/72 26.3) | (24.8) | (10.1) (5.9) (12.3) Use M6 fixings
720.0 | 700.0 | 257.0 | 150.0 | 355.0 .
Frame F 41/90.4 28.3) | (27.6) | (10.1) (5.9) (14.0) Use M6 fixings
All dimensions are in millimetres (inches)
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Mounting Dimensions (890CS)

Mount the unit using the keyholes and slots, or fix to a DIN rail (35mm DIN).

258.5 724 160
238.6 36.2 80 <
57¢ < 375 > <«
. x « B+ CEaNE N
% open |
B | A —
© © | © |
™ o™ | — ! (c'e]
v = 2 g | 3
‘ Z15mm :
keyhole |
kY | ceyoior [
12 R 2 I O W
57 X 12 5?* 25
« : 25 50 acm 50
1 260 « o
Side view Front view

Dimensions are in millimetres. X : Power Bracket - 890 Installation Kit
890CS Weight Frame B  3.5kg/7.5lbs Frame D 8.7kg/19.21lbs

The 890 Installation Kit is supplied with your unit. The kit provides several options for earth/ground
connections. It also includes the brackets for DIN rail mounting the unit. Refer to the instructions in the kit
and use the appropriate parts.
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Note

Cables are considered to be electrically sensitive, clean or noisy. Plan your cable routes to segregate these
cables for EMC compliance. Refer to Appendix C: "Certification".

Panel Mount Fixings

Support the unit at the top and bottom with fixings to secure the unit to the panel. Mark and drill
the fixing holes into the panel. Refer to the fixing centres given on the previous page. Insert the
fixings into the top hole(s) and hang the unit. Insert the bottom fixing(s) and tighten to the
required torque.

DIN Rail Mounting

The unit can be DIN rail mounted (35mm DIN).
Convert the unit to accept to DIN rail mounting:

1. Secure the DIN clips from the 890 Installation Kit into the threaded inserts at the top
of the unit using the fixings supplied.

2. Hang the unit on the top DIN rail. Fix the DIN clips onto the bottom of the unit and
clip onto the DIN rail.

3. Tighten both the top and bottom clips when the unit is in position on the rail.

Shield Bonding Clips

Fit the shield bonding clips to the Control Bracket/Power Bracket. Select slots providing
a loose fit. This will then allow the clips to be tightened by hand.

Do not squeeze the clip sides to produce a fit as this will crimp the sides to the clip’s
moving soleplate.
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890 Installation Kit

The fittina instructions for the kit used on the 890CS are renroduced helow.

890 Installation Kit

890CS & 890CD Common Bus Units 4-9

Item Description SSD Part Number Qty
890CS : Common Bus Supply
B Ground Terminal M& small Cl465312 1
Ground Terminal M6 large Cl470521U001 1
C  Cup Washer M5 FX463522 2
D  DIN Clip BA465900 4
E  Control Bracket BA465887 1
@) Screw Assembly M4 x 10mm  FY385649 2
% Screw Assembly M5 x 12mm  FY468470U012 8
@ Nut Assembly FZ463232 1
Busbar Insulation 15mm BC465938U015 2
Bushar Insulation 200mm BC465938U200 1
F  Shield Bonding Clip 8mm @ Cl465892U008 1
Screwdriver JA465841 1
Allen Wrench JA465842 1
890CD : Common Bus Drive
A Power Bracket BA465888 1
B  Ground Terminal M& Cl465312 1
C  Cup Washer M5 FX463522 2
D DIN Clip BA465900 4
E  Control Bracket BA465887 1
% Screw Assembly M4 x 10mm  FY385649 4
@ Screw Assembly M5 x 12mm  FY468470U012 10
Bushar Insulation 200mm BC465938U200 1
F  Shield Bonding Clip 8mm & CI1465892U008 1
Terminal Wiring Label GA469181 1
890SD : Standalone Drive
A Power Bracket BA465888 2
B Ground Terminal M6 Cl465312 2
C  Cup Washer M5 FX463522 2
D DIN Clip BA465900 4
E  Control Bracket BA465887 1
@), Screw Assembly M4 x 10mm  FY385649 4
@ Screw Assembly M5 x 12mm  FY4G68470U012 10
F

Shield Bonding Clip 8mm & Cl465892U008

1

Screwdriver JA465841

1

Terminal Wiring Label GA469181

1

HA4684320001 Issue 5
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® : Shield Bonding Clips

For larger sizes contact SSD Drives.
Part Numbers:
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Minimum Air Clearances

The 890 gives off heat in normal operation. The mounting surface for the unit should be normally cool.
Allow a free flow of air through the top and bottom ventilation slots and heatsink. Remember that any other

equipment may have its own clearance requirements. If you mount next to each other, the clearances should
be added to produce an overall clearance value.

890CS : Cubicle-Mount

(Europe: IP2x, USA/Canada: Open Type).

890CS units are designed for mounting side-by-side as shown. A minimum of 150mm (6") free-air space
must be allowed at the top and bottom of each unit.

ot ]

150mm1: <«

150mmi
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890CD Frame E : Cubicle-Mount

(Europe: IP2x, USA/Canada: Open Type).

[ft[f*l <, *’K_AM
e ! py

]

z ¥

ISOLATED FORCED AIR FLOWS

Clearances for Standard Product (mm)
J K L M
0 (zero) 25 70 70
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890CD Frame F : Cubicle-Mount

(Europe: IP2x, USA/Canada: Open Type).

J <« K
P, }
0 0 4 N \
L w
Heat
Control S?n?(
¥ —
7 /
M
Clearances for Standard Product (mm)
J K L M
0 (zero) 25 70 70
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890CD Frame F : Duct Kit
Duct kit, Part Number LA466717U003.

The installation diagram is provided on the following page.

Cavution

Protect any equipment in the cubicle from swarf etc.
Ensure all equipment is isolated.

¢ The duct length determines the vertical position of the drive in the cubicle. Drill the lower mounting
panel hole centres for the drive at 976mm from the top of the cubicle. There is a generous tolerance of
+4mm.

¢ Cut-out the hole for the duct directly above where the drive sits. Project the position of the drive
mounting surface inside the cubicle and mark it on the roof. From the drawing, you can calculate that the
cut-out is made 8.5mm in front of the drive mounting surface (the centres for the cowling fixing holes
will be 7.5mm behind the drive mounting surface). Draw the cut-out shape, check its position, and cut it
out.

¢ Because of the weight of the drive, it may be better to secure the drive in the cubicle first, and lower the
duct into the cubicle from above.

¢ Fix the duct to the drive using the M4 fasteners.

¢ Fit the gasket between the duct cowling and the top of the cubicle to provide a good seal. Drill through
and secure all this with the M6 fasteners.
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890CD Frame F : Duct Kit Installation Diagram

fDR\VE MOUMT ING SURFACE P 98— 97654 TO TOP SURFACE OF CUBICLE

7

|

|

|
OO
Qo

A ﬂ H
o - K *{%

BhM TH I CK
f FOAM GASKET
E‘LJEICLE TOP CUTOUT / -
8 @7.0 \ 153420 o / AR
f ] < =
N, o [ , / ’1 \\l
DRIVE
MOUNTING\\ 123.8¢2 -
SURFAGE /
| l 200
240 ‘ hI — o DRIVE G
120 247 .5
[ ) NV il
/ // DR IVE MOUNT ING PANEL —
7
// Zw HARDWARE PROVICED FOR MCUNTING
l— 7.5 /
185 £ M& HARDWARE PROVIDED FOR MOUNT ING
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Step 2: Connecting Power

In this section we are going to connect the 3-phase supply to the 890CS Common Bus Supply, and connect
the 890CD Common Bus Drive(s) via the DC link.

We'll also connect the mandatory AC line reactor, the motor, and the (optional) brake resistor.

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.

Solid-State Short-Circuit Protection

These devices provide Class 10 motor overload protection. The maximum internal overload proection level
(current limit) is 150% for 60 seconds in Constant mode, and 110% for 60s in Quadratic mode. Refer to
Appendix D: Programming - CURRENT LIMIT for user current limit adjustment information.

An external motor overload protective device must be provided by the installer 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::DISABLED WORD 1>>MOTOR STALLED); or when the STALL TIME
parameter is increased above 480 seconds.
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Each unit must be permanently earthed according to EN 50178.

For permanent earthing:

A cross-section conductor of at least 10mm? is required. This can be achieved either by using a
single conductor (PE) or by laying a second conductor though separate terminals (PE2 where
provided) and electrically in parallel.

Refer to the 890 Installation Kit for earth/ground fixing details on the 890CS. Fit the appropriate
parts.

Caution
The 890CS Common Bus Supply is factory-fitted with a safety bung to
terminals DC+ and DC- which maintains the 1P20 rating.
Remove this bung. These terminals are used.
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Wiring Diagram

890CS & 890CD Common Bus Units 4=17

C
D
L1
L L2 P 4 F
L3 OO
890CD 890CD
M EAAAAS azone || g
» S) oV < oV «
gs Hﬁ% J[eeecs
\
i--- V[Ig] 11 V[é] il B
- I —
f,D : bC
S g -
: ll 24V
| ; [ 1| Psu
Cooobo-Fo0e® ¢ o1

Note: Frame F requires an auxiliary fan supply. Refer to page 4-23.
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Key to Wiring Diagram

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

4 | AT (Sl 26T X14/04 must be connected to this busbar, avoiding earth loops.

B Back-plate Earth the backplate to the star point (G).

The 890 must be mounted inside a cubicle complying with the European safety standards

C Cubicle VDE 0160/EN50178.

Control terminals are SELV (Safe Extra Low Voltage), i.e. double-insulated from power
D Control Wiring circuits. 0.08mm? (28AWG) to 2.5mm? (12AWG). A 0V reference from X12/01 or
X14/04 should be included in the control wiring.

E Dirty Earth This must be insulated from the back panel. It is used for all power earths.

Refer to Chapter 7: "Associated Equipment” for the specified filter. This may help to

= [ Al achieve EMC compliance. Refer to Appendix C.
The star point connects all earth busbars. Connect the star point to the incoming safety
G Star Point Earth/Ground earth (PE). Note the possible requirement for PE2 connections to each drive, refer to page

4-15.

Brake Resistor
H (DC+, EXT: frame B)
(DBR+, DBR-: frame D)

External brake resistors for the 890CS are available. Refer to Chapter 7: "Associated
Equipment"”. Ensure wiring is rated for highest system voltage.

A very fast external bus (IEEE 1394a) to connect up to 63 units. You will need the

) g )
J | FTEEIE CorsEien FireWire Option Card for each Common Bus Drive, refer to Appendix A.
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Key to Wiring Diagram

K Motor The motor used must be suitable for Inverter duty. Ensure wiring is rated for highest
(M1, M2, M3) system voltage. Refer to Appendix E.

L 3 Power Supply Cable Ensure wiring is rated for highest system voltage.
(L1, L2, L3) Refer to Appendix E.

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

4| Dl Bt e including doors and panels. Connect cubicle to earth/ground via cubicle PE terminal.

Fuse or Type B RCD Fuse rating - refer to Appendix E. We don't recommend the use of circuit breakers (e.g.
(AC Input Fuse) RCD, ELCB, GFCI), but if their use is mandatory, use only a Type B RCD.

R Line Reactor (mandatory) A 3% line reactor MUST be fitted to the 890CS unit.

This must be insulated from the back panel. Connect any signal/control screened cables

5 | SIEEER] SEEs EEi which do not go directly to the drives.

24V Power Supply

U (mandatory on 890CS) A 24Vdc power supply.
Fuse _ _ _ |
\% (DC Supply Fuses) Protect DC+ and DC- cabling with fuses. Fuse rating - refer to Appendix E.

3 Phase AC Contactor used to isolate the 890CS unit for long periods.
The ENABLE contact (X02/03) is intended as an aid to functional sequencing only
and must NOT be used as the main system disable.

3 Phase AC Contactor
(mandatory on 890CS)
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Power Connections - 890CS Common Bus Supply
The frame B and frame D 890CS units are each available in two power ratings:

Frame B1 : 32A AC rms Input Current Frame D1 : 108A AC rms Input Current
Frame B2 : 54A AC rms Input Current Frame D2 : 162A AC rms Input Current

See the product rating label on the side of the unit to check the power rating. "0032" = 32A etc.
Power Connections - 890CS Common Bus Supply
SUPPLY EARTH/GROUND
@ @ @ Fix earth connections to @
Maximum wire Sizes:
Frame B1: 10mm?/ 8AWG
/7 1\ Frame B2: 16mm? / 4AWG

L sy Frame D1: 50mm’ / 1/0AWG
Frame D2: 95mm? / 4/0AWG

Connect 3-phase supply in any order.

Refer to the 890 Installation Kit
for earth/ground fixing details.
The unit must be permanently earthed
according to EN 50178

Maximum wire sizes:

Frame B1: 10mm?/ 8AWG, 2.5-3Nm / 1.8-2.2Ibf
Frame B2: 16mm?/ 4AWG, 2.5-3Nm / 1.8-2.2Ibf
Frame D1: 50mm?/ 1/0AWG, 15-20Nm / 11-14.81bf
Frame D2: 95mm? / 4/0AWG, 15-20Nm / 11-14.81bf
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Power Connections - 890CS Common Bus Supply

DC+ / DC- Bottom Terminals

Use these terminals to wire the DC Bus.
Use correctly rated wire - refer to Appendix E.

(/N(/) | .
Maximum wire sizes:
Frame B1:; 10mm?/ 8AWG, 2.5-3Nm / 1.8-2.2Ibf
' ‘ Frame B2: 16mm?/ 4AWG, 2.5-3Nm / 1.8-2.2Ibf
Frame D1: 50mm?/ 1/0AWG, 15-20Nm / 11-14.81bf
bC+  DC- Frame D2: 95mm? / 4/0AWG, 15-20Nm / 11-14.81bf

EXTERNAL BRAKE RESISTOR - Option

You can connect an external brake resistor between
terminals DBR+ and DBR-.

(@ @ DO NOT apply external voltage sources (mains supply or
otherwise) to the braking terminals.
' ‘ Maximum wire size:
2
DBR+ DBR. 16mm*/ 6AWG 1.2Nm / 0.91bf

Refer to Chapter 7:"Associated Equipment” for brake
resistor selection.
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Power Connections - 890CD/890SD

Power Wiring Connections (Frame E)

s b

- —~ o - ST i ] e

PE1 from 890CS

All screens terminated using
a gland at the gland plate

Note The standard Frame E terminals are not intended for flat busbar. A Power Terminal adaptor is available
to enable wiring with flat busbar, part number BE465483.

Remove the terminal cover retaining screws and lift off the terminal cover.

Feed the power supply and motor cables into the drive through the metal gland plate using the correct cable
entries, and connect to the power terminals. Tighten all terminals to the correct tightening torque, refer to
the Terminal Tightening Torques table.
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Power Wiring Connections (Frame F)

auxiliary
supply
terminals
(fan)
_ DC+ DC- MLU M2V M3/W
Terminate all
control cable screens
using a gland at the /\ /\ \/ v \/

gland plate D DC supply
PE1 from 890CS @

Note For cooling fan details, refer to Appendix E: ""Technical Specifications -

Bond the motor cable
screen to the drive and
motor, as close as
possible to both terminals

Cooling Fans (Frame F).

Note The standard Frame F terminals are not intended for flat busbar. A Power Terminal adaptor is available

to enable wiring with flat busbar, part number BE465483.

Remove the terminal cover retaining screws and lift off the terminal cover. Feed the motor cables into the

cubicle using the correct cable entry glands ensuring the screen is connected.

Feed the power supply and motor cables into the drive through the large aperture in the metal gland plate
and connect to the power terminals. Tighten all terminals to the correct tightening torque, refer to Appendix

E: "Technical Specifications" - Wire Size tables.
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Motor Thermistor Connections

IMPORTANT

This input (terminal X16) is provided to detect over-temperature in
motors fitted with an internal thermistor. There is no polarity to the
thermistor connections.

This input provides “Basic” insulation only to the SELV control
circuits and assumes the motor has “Basic” insulation to the
windings/mains circuits.

The thermistor type supported is PTC "Type A’ as defined in IEC 34-
11 Part 2. The drive uses the following resistance thresholds:

Rising temperature trip resistance: 1650 to 40002 MMI Menu Map

Falling temperature trip reset resistance: 750 to 1650Q 7 [seTve |
If the motor is not fitted with an internal thermistor, you should disable the 2 [Rips |
thermistor trip function either by setting INVERT THERMIST to be TRUE, or by 5 [iories |
linking the thermistor terminals. | INVERT THERMIST

Gland Plate Details

Frame E  The gland plate holes accept the following gland sizes:
22.8mm to accept metric M20, PG16 and American ¥2” NPT cable gland sizes
28.6mm to accept metric M25, PG21 and American %” NPT cable gland sizes
47.3mm to accept metric M40, PG36 and American 1%” NPT cable gland sizes
54.3mm to accept metric M50, PG42 and American 1%2" NPT cable gland sizes
Frame F  The gland plate holes accept the following gland sizes:
22.8mm to accept metric M20, PG16 and American ¥2” NPT cable gland sizes
28.6mm to accept M25, PG21 and American %” NPT cable gland sizes
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Cable Gland Requirements

Use a metal gland to connect to the internally earthed gland plate. It must be capable of securing a 360

degree screened connection to give EMC compliance. A 360 degree screened connection can be achieved as
shown.

360 Degree Screened Connection

Protective Earth (PE) Connections ¢

The unit must be permanently earthed according to EN 50178 - see below. Protect the incoming mains

supply using a suitable fuse or circuit breaker (circuit breaker types RCD, ELCB, GFCI are not
recommended). Refer to Chapter 7: Circuit Breakers.

IMPORTANT The drive is only suitable for earth referenced supplies (TN) when fitted with an internal filter.
External filters are available for use on TN and IT (non-earth referenced) supplies.

For installations to EN 50178 in Europe:

¢ for permanent earthing, two individual incoming protective earth conductors (<10mm2 cross-section) or
one conductor (>10mm2 cross-section) are required. Each earth conductor must be suitable for the fault
current according to EN 60204.

Refer to Appendix C: “Certification™.
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Motor Connections

rubber grommet
metal cable gland 2 (non-EMC compliant)

PE PE
rubber
grommet

: . AN

| 7 metal gland must N
have 360 degree power wiring
i to motor
screened connection
for EMC compliance

armoured
power wiring

to motor
International
grounding symbol

PE= Protective Earth

gland plate

EMCS
connectio
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Step 3: Control Connections

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.

Main Points

¢ The 890 is a system product and is designed for Remote mode operation using the analog & digital
inputs/outputs and/or FireWire™ connection. The use of the keypad (Local mode) is for configuration
purposes.

Connecting 890CD Common Bus Drives using the FireWire™ Option Cards is recommended for
applications requiring high levels of accuracy. Otherwise, use 1/O to transfer data from master to
slave units.

¢ To access the control board and plug-in Options, remove the lower front cover from the drive. The cover
Is held in place by two screws on the base of the drive.

¢ Route control cables into the drive through the gland plate.

¢ Use screeened control cables to comply with EMC requirements. All screens terminated using a gland at
the gland plate. Refer to page 4-25.

¢ 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.

¢ The control board 0V at X14/04 must be connected to protective (clean) earth outside of the product to
meet EMC and safety requirements.
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¢ Frame E: secure control cables using the cable clamps.
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Control Connection Diagram

890CS COMMON BUS SUPPLY 890CD COMMON BUS SUPPLY

(m——
- Programming Port

= UsB

Terminal X02/03
ENABLE

is intended as an
aid to functional 24V DC
sequencing only
and must NOT be
used as the main
system disable.

ov

AIN1
AIN2
AIN3 - REMOTE SETPOINT
AIN4 - SPEED TRIM
AOUT1 - SPEED FEEDBACK
AOUT 2 - TORQUE FEEDBACK
| +10V

-10V

SHIELD 3 @D

This STOA
shows the ov

terminals STOB

for the ov

Pulse STO STATUS -
Encoder STO STATUS +

OPTION
F

Speed
Potentiometer

%o

v
To control bracket

b

PLOONN+

~— Encoder

Terminals
X04/01 & X04/02, X04/05 & X04/06

If the supply to these volt -free relays is
>25Vac rms or =60V dc,

you must provide an appropriate fusing
system of 10A for the supply to these
digital outputs to comply with UL
Earthing Requirements,

24V
Auxiliary Supply
(optional)

18D 24v DC
| 24V DC Daisy-chain
ov to next drive

ov
DOUT3A
DOUT3B

24V
ov

DIN1 - JOG Lol
DIN2 - RUN A bouTs
DIN3 - STOP
DIN4 - REVERSE A oouts
DINS - TORQUE MODE
gmg - unassggneg &|ooute
- Unassigne:
DIN&/DOUT1 - RUNNING D7 LIk ooaracwed)
DING/DOUT2 - ZERO SPEED MR THRM A

HEALTH

You cannot change between Local & Remote modes when
ENABLE at X02 is at 24V (Enabled).
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890CD Minimum Control Connections

Minimum Connections

¢ Connect X14/04 to a clean, external
earth

Safe Torque Off i
¢ Todisable STO: — Programming Por

Connect X11/01 and X11/03 to
X14/03.

Connect X11/04 to X14/04
Speed Reference

¢ Connect a 10kQ potentiometer at
terminal X12:
X12/01 : Low (CCW)
X12/04 : Wiper
X12/08 : High (CW)
¢ Connect the shield to earth/grount
the control bracket.
OR

¢ External 2-wire speed reference
between:

X12/01 : negative
X12/04 : positive

¢ Connect the shield to earth/grount
the control bracket.

Sequencing
¢ RUN (maintained contact)
X14/03 : 24V

X15/02 : RUN

oi@n| OV

AIN3 - REMOTE SETPOINT

4 | ) .
Speed [ bl AIN3 - REMOTE SETPOINT Speed
Potentiometer 06 Potentiometer
Uni-directional { 4 ' Uni-directional L
speed demand | +10V speed demand
& -10V 0%

S +10v
o8 1oV

.
0% — 100%

X11 -100% — +100%

i
F To control bracket

v
To control bracket

Daisy-chain
24V 24v DC | to next drive
Auxiliary Supply > OV (maximum of
(optional) four 890SD
units in total)

il

DINZ - RUN DINZ2 - RUN
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The table below shows the factory defaults.

L)L

Qm)j +24V

+24V
1%

ov
Q@} +24V OUT

AUX.
SUPPLY

DIGIN1

~+ ENABLE
~+— AOUT MODE

AOUT
ov ouT

.0
[X03

I HMI - REMOTE

S1 — 400/460V

/

L

LI

230V

30
SUPPLY

500v

LX04 Jume
T,

PRE-TRIP
WARNING

HEALTH
€

L.

01
02
03
04

01
02

X01

03

X02

05

05

06

Name

+24\V AUX
SUPPLY

0V AUX
SUPPLY

+24V OUT
DIGIN1

ENABLE

AOUT MODE

AOUT

oV OuUT

890CS & 890CD Common Bus Units 4=3 1
Control Connections - 890CS Common Bus Supply

Range

24V (£10%) 2A

0V (24V)

24V

0-24V

0-24V

0-10V

oV

Description

You must supply 24V DC to power the unit.
Use a source separate to your 3 supply.
Use the second set of terminals to daisy-
chain to the next drive 890CS if required.
The unit is protected against reversal of this
supply. See Note.

A 24V DC supply for the digital 1/0 of X02.
Future use

24V = 890CS Common Bus Supply powers-
up to supply DC to connected units. This is
intended as an aid to functional sequencing
only and must NOT be used as the main
system disable. Personnel must not work on
the system whilst it is held in this state.

0V = Power (kW) , 24V = Current (A).
Selects the units for meter connected to
AOUT.

Mode set by AOUT MODE. Meter
connection:
0 to 5V is equivalent to 0 to 100%.

0V reference for AOUT

Note XO01: This Control Supply is necessary at all times to operate the 890CS Common Bus
Supply. DO NOT use this 24V for the terminals at X02, only use the 24V supply
provided at X02/01.
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;Y| €D +24V
| ROV~
Zﬂ ov
b w
Y €D — +24v ouT
1 DIGINT
T \1 ENABLE
7| | ~~ AouTmoDE
AOUT
= | i
[ X03)

~

I HMI - REMOTE

N\

230V

s1 @+ -a00/60v (38

\ 500V

| 1 X04 e

N e

Ll | WarNiNG

L N veaun

(N i

N

X03

S1

X04

01

02

03

04

05

06

Name

HMI-
REMOTE

3¢ SUPPLY
SELECTION

PRE-TRIP
WARNING

not used

not used

HEALTH

Range

230V,
400/460V,
500V

24V DC
100V AC
240V AC

Description

Keypad port for a remote-mounted Keypad.
Refer to Chapter 9: "Remote Mounting the
Keypad".

Power-down the unit and turn the (10-position)
switch "arrow" to point to the correct voltage.
The keypad displays the selected voltage when
powering-up, and this can checked when
configuring using only the 24V DC Control

Supply.

Internal, volt-free contacts. Closed = Healthy:

PRE-TRIP WARNING - indicates overload or
overtemperature of the Common Bus Supply. It
may trip soon unless your system removes the
overload condition (by shedding load or
powering down on this signal). Refer to Chapter
11: "Trips and Fault Finding".

HEALTH - indicates the health status of the
Common Bus Supply. Refer to Chapter 11:
"Trips and Fault Finding".
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OPTION F
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Control Connections - 890CD Common Bus Drive
The table below shows the factory defaults.

Mini USB Port

Name Range Description

This Mini USB port provides a serial
communications link to a host computer running the
X10 usB DSE 890 Configuration Tool.

Use an approved USB lead: A to mini-B.
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H [X10) Safe Torque Off (STO)

o Starus Name Range Description
01 STOA To disable STO: connect to X14/03
02 STOOV To disable STO: do not connect A
(X12) 03 STOB To disable STO: connect to X14/03
A11 To use the STO feature, th t
04 STOOV To disable STO: connect to X14/04 'O Uselne eature, the user mus
. read and fully understand chapter 6
05 STATUS- Todisable STO: do not connect (Safe Torque Off) of this manual.
06 STATUS+ Todisable STO: do not connect
OPTION F
[X11)

8 8 8
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H (X10)
* " ANALOG I/O

Ry Name Range Description
01 oV OV reference for analog 1/0
D 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 setpoint I/P)

04 AIN3 oA -10V = 100.00% reverse, +10V = 100.00% forward
’ (% maximum speed)
ormon +10V, 0-10V,

X12 05 AIN4 Analog Input 4 (default = speed trim 1/P)

0-20mA, 4-20mA

06 AOUT1 E—Lllé)\\// - 100% speed) Analog Output 1 (default = speed feedback O/P)
X1y 07 AOUT2 ilOV_ 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/o. Load 10mA maximum

Note AIN1 and AIN2 are fitted with a link to ensure no noise pick-up when not in use. These terminals can be
used as a differential £10V input (which we call AIN5), but AIN1 and AIN2 must remain within £10V

I

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.
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s

O STATUS

OPTION F

— 8 8 8

USER 24V DC INPUTS

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

. Functionality only available when
%13 02 24V INPUT 24V DC  User +24V (2A per unit) . used in frames B, C & D.

03 OVINPUT OV 0V (24V) input
04 OVINPUT OV 0V (24V) input

J

Note These connections are not necessary for normal operation of the drive.
Following paragraphs are only valid when the control card is used on frames B, C & D:-

Connection can be made from the X01 terminal on the 890CS Common Bus Supply unit. This 24V DC
control supply allows for configuration and commissioning of the system without the DC supply being
present. The drive will operate with this supply but will not turn a motor.

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

You can connect an 890CS unit to a maximum of three 890CD units when daisy-chaining 24V using these
terminals (8A maximum). If you have more than three 890CDs, use a 24V rail and wire as shown in the

Wiring Diagram on page 4-17.
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O STATUS

OPTION F

I

890CS & 890CD Common Bus Units 4-37

RELAY CONTACTS

Name Range

01 DOUT3A 0-24V DC

X14 92 DOUT3B 0-24v DC

03 USER 24V 0-24V DC
04 0OV 0-24V DC

Description

Relay Output: normally-open, volt-free, 24V DC 1A
resistive load or use down to 1mA, 12V levels
(DOUT3 closed = HEALTH)

Relay Output: normally-open, volt-free, 24V DC 1A
resistive load or use down to 1mA, 12V levels
(DOUT3 closed = HEALTH)

24V DC Output, 150mA maximum load
0V reference for USER 24V output

Note The maximum permissible sum of currents from X14/03, X15/08, X15/09 is 150mA. An Alert

message will be displayed if exceeded.

= SUPPLY x1€>/01(7 A each)
X14/03 mA eac
150mA X15/07
X15/08
X15/09
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: Jen

O STATUS

OPTION F

=8 8 8

(X11)

DIGITAL I/O

01
02
03
04

05

X15
06

07

08

09

Name Range

DIN1 0-24V DC
DIN2 0-24V DC
DIN3 0-24V DC
DIN4 0-24V DC
DINS 0-24V DC
DING 0-24V DC
DIN7 0-24V DC
DIN8/DOUT1 0-24V DC
DIN9/DOUT2 0-24V DC

Description

Digital Input 1 (default = JOG)

Digital Input 2 - (default = RUN)
Digital Input 3 - (default = STOP)
Digital Input 4 - (default = REVERSE)

Digital Input 5 - (default = unassigned). Refer to 1/0O
TRIPS::EXT TRIP MODE for special function.

Digital Input 6 - (default = unassigned)
Digital Input 7 - (default = unassigned)

Digital Input/output 1 -
(default = digital output: RUNNING)

Digital Input/output 2 -
(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.

Note The maximum permissible sum of currents from X14/03, X15/08, X15/09 is 150mA. The load on X15/08
& X15/09 connects from these pins to X14/04 (OV). An Alert message will be displayed if exceeded.

SUPPLY

150mA

X15/01

X14/03 — v _ (7mA each)
X15/07

X15/08

X15/09
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DIGITAL I/O

Name Range Description

01 DOUT4A open/closed Normally-open relay contacts, A & B.

02 DOUT4B open/closed Default function DOUT4 closed = healthy
—— D 03 DOUT5A open/closed Normally-open relay contacts, A & B.
% 8 04 DOUTSB open/closed Default function DOUTS5 closed = running
% 8 16 05 DOUT6A open/closed Normally-open relay contacts, A & B.
% 8 06 DOUT6B open/closed No default function.
% 8 07 NC Not Connnected - this terminal is unused

08 MTR THRM A Motor thermistor connection,

or linkto MTR THRM B

Motor thermistor connection,

09
MTR THRM B or linkto MTR THRM A

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.
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Step 4: Checking the System

In this section we are going to apply the 24V DC Control Supply. We are then ready to power-up the
890CS unit and receive DC at the 890CD Common Bus Drive via the DC link.

Pre-Operation Checks
Before Applying 24V DC:

If you have already wired the 3-phase supply to the 890CS Common Bus Supply,
DISCONNECT IT NOW (remove the supply fuses, or trip the circuit breaker).

Check for damage to equipment.

Check for loose ends, clippings, drilling swarf etc. lodged in the drive and system.

Check all external wiring circuits of the system - power, control, motor and earth connections.
Ensure that other equipment will not be adversely affected by powering up.

Prepare to power-up the unit and system:
Fit the keypads to the front of the units, or connect remotely.
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4.1: 890CS 24V DC Control Supply

You must provide an external 0V and +24V DC 890CS 890CS
(+10%) control supply. Each Common Bus Supply
can draw 2A, so for example: 3 units = 6A. 24V DC

Connect 24V DC to terminal X01/01 or X02/02, and
0V (24V) to terminal X01/03 or X01/04 on the
890CS Common Bus Supply. The units are protected
against reversal of this 24V DC supply.

Use the spare X01 terminals to daisy-chain the
control supply to terminal X01 on another 890CS
Common Bus Supply in the system, if required. Up
to four 890CS units may be linked in this way.

The diagram shows the control supply daisy-chained
between 890CS units.

IMPORTANT This Control Supply is always required by the
890CS Common Bus Supply.
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_—
Initial Power-Up Conditions
The unit will initialise in Remote Mode from factory conditions. e - i
The Keypad will display the Input Current (%) on the 890CS Common 00O ;
Bus Supply Q g 9 D440

1. Apply the 24V DC.
2. Check that all keypads are active.

Note Because the unit is powering up without the 3-phase connection, the keypad will display a trip indicating

that the supply is missing. The trip displays are shown below. Press the O key whenever this message
appears to clear it from the screen.

=]
oo

4706511 Keypad 21216901 Keypad
890CS : o ,'-' h H ':,

If the unit is not powering-up with 24V DC: check your supply; check your connections at X01;
check the keypad is fitted correctly. If you are still experiencing problems, please contact SSD

Drives.

%% TRIPPED %%%
SUPPLY LOSS
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4.2: 890CS Common Bus Supply - Voltage Check

IMPORTANT You MUST check that the selected voltage of the unit is the same as the 3-phase supply voltage.
The keypad will display the selected voltage of the unit.

If the voltage is incorrect: remove the 24V, select the required voltage at S1 on the front panel and apply
24V again. Re-check.

The correct voltage setting ensures that suitable voltage levels are used for Overvoltage, Undervoltage and
Brake Level detection.

To display the Input Voltage Rating:

Press and hold O to display the software version.

1

Now press O or O to view the Input Voltage Rating.

$}${ 0]

Allow the display to time-out or press O to return to the previous screen.
I,_F’_ The Welcome Screen displays the input voltage rating at power-up for a short time.
L2 Otherwise, press O repeatedly until the Welcome Screen is displayed.
Q8 Allow the display to time-out or press O to return to the previous screen.
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Powering-up the System

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.

[ ] [ ]
Main Points
1. You MUST have performed the Voltage Check on the 890CS Common Bus Supply.

2. Complete all Pre-Operation Checks.

w

Ensure all the set-up parameter values for each 890CD Common Bus Drive have been entered. Refer to
"Set-up Parameters", page 4-49.

Autotune each drive where necessary.
Save your Application.

Follow one of the Start-up Routines: Local Mode or Remote Mode.

N o o &

Do not use the ENABLE contact (X02/03) as the main system disable. To isolate the 890CS unit, open
the AC Contactor.

890CS Common Bus Supply - Frames B & D,; 8%0CD Common Bus Drive and 890SD Standalone Drive - Frames £ & F



890CS & 890CD Common Bus Units 4-45

Pre-Operation Checks
Before Applying Power:

Read the Safety section at the front of the Manual.

Ensure that all local electric codes are met.

Check for damage to equipment.

Check for loose ends, clippings, drilling swarf etc. lodged in the drive and system.

Check all external wiring circuits of the system - power, control, motor and earth connections.

® & & & oo o

If your application requires the Safe Torque Off function, read chapter 6. Otherwise disable it; example
wiring diagrams, including how to disable Safe Torque Off, are shown in that chapter.

¢ 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.

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

¢ Ensure that nobody is working on another part of the system which will be affected by powering up.
¢ Ensure that other equipment will not be adversely affected by powering up.

¢ Check motor stator connections are correctly wired for Star or Delta as necessary for drive output
voltage.

¢ Ensure that the SSD_Rail has been correctly installed and securely fastened.

¢ On the 890CS drive, set the line voltage on rotary switch S1.
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Powering-up the Units

1. Apply the 3-phase supply to the 890CS Common Bus Supply.
2. Select LOCAL mode operation on the 890CS Common Bus Supply:

Hold the Stop key down until REMOTE
the display spells LOC l

Release the key to display [v D r,% } LOCAL
the previous menu v et

for example,Local Setpoint

3. Press the @ key on the 890CS Common Bus Supply to supply DC to the 890CD Common Bus
Drive(s) (the drive will not turn the motor).

¢ The red LEDs on the top of each drive unit will light to show DC is present at the busbars.

¢ The diagnostics on the 890CS keypad will indicate power is present - refer to Chapter 9: "The
Keypad" - 6511 - Common Bus Supply.

—Darker
Initial Power-Up Conditions [
The unit will initialise in Remote Mode from factory conditions. 500
The Keypad will display the Inputr Current (%) on the 890CS Common O 0 O ==
Bus Supply, and the Remote Setpoint parameter (%) on the 890CD O &) @ 3
Common Bus Drive. = O = DRr0
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Configure the 890CD Common Bus Drive

You must now configure each 890CD Common Bus Drive to your application. This is done using the DSE
890 Configuration Tool supplied on the CD, or the keypad.

Using the DSE 890 Configuration Tool

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 each 890CD Common Bus Drive. When connected, enter the set-up parameters
as discussed on page 4-49.

Connecting to a PC

Connect the 890CD Common Bus Drive to your PC using an approved mini-USB lead. You can order this
lead from Parker SSD Drives: part number CM471050 (3m long) or CM465778 (1m long).

890CS 890CD
COMMON BUS COMMON BUS
SUPPLY DRIVE

- -
Em B -
==

oo

|-
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Configuring with the Keypad

Fit the keypad to the front of the unit, or connect remotely. The set-up parameters are stored in the QUICK
SETUP menu on the 6901 keypad.

OO0
i® oo

G
O QO

;65 6901 Keypad

WELCOME SCREEN

OPERATOR
menu at level 1

[ X 2

QUICK SETUP
menu at level 1

How to Edit a Parameter

Press O to enter the QUICK SETUP menu.

Scroll through the parameters using the O and O keys.

Press O to select a parameter for editing.

Increment/decrement the parameter value using the O and O keys.

Press O to exit the parameter.
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Set-up Parameters
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.

SENSORLESS Set-up using the Sensorless Vector Fluxing Mode - medium performance
VEC applications 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.
CLOSED- Set-up using the Closed-Loop Vector Mode - high performance applications
LOOP VEC where the 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 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.

You MUST use the Autotune feature after entering your parameter
values.
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Control Modes
4-Q 4-Q REGEN Set-up using 4Q Regen Active Front End (AFE) control mode.

Refer to Chapter 8 to correctly set-up the drive for an 890CD/SD 4-Q Regen
AFE Application.

Autotune is not required.

HYYNel 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 Pl 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.
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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.

Note 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.

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

SET-UP PARAMETERS

PREF 65;.] /6901 Default Brief Description V/Hz SV CLV  4-Q  PMAC
isplay
136.02 |[ 5 | 0:VOLTS /HZ |Select the operating x | x| x| x| x
CONTROL 1 : SENSORLESS VEC| mode for the drive. oM @] @] @
MODE 2 : CLOSED-LOORP |+ |f PMAC control is
VEC required, the motor

3:4-QREGEN | izard feature in the

4 : PMAC* 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.

890CS Common Bus Supply - Frames B & D; 820CD Common Bus Drive and 8905D Standalone Drive - Frames E & F




4-52 3590cs & 890CD Common Bus Units

6511/6901

SET-UP PARAMETERS

PREF : Default Brief Description SV CLV 4-Q PMAC
Display
101.08(( § 2| product code The maximum speed X | x X
MAX SPEED dependent clamp and scale factor
for other speed
parameters (at full
process speed)
100.02|( 5§ 3] 10.0s Acceleration time from X | x| x| x
RAMP ACCEL O rpm to MAX SPEED
TIME
100.03|( § 4 | 10.0s Deceleration time from X | x| x| x
RAMP DECEL MAX SPEED to O rpm
TIME
10201 § § ) 0 : RUN RAMP Selects the stopping X | x| x| x
RUN STOP 1 : COAST mode used by the drive
MODE 2 : DC INJECTION
3 : STOP RAMP
103.01|(( § B | 10.0 % Drive speed setpoint X | x| x| x
JOG SETPOINT whilst jogging
(percentage of MAX
SPEED)
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SET-UP PARAMETERS

PREF : Default Brief Description SV ClV  4-Q | PMAC
Display
21.01 ([ § 7 ) O : LINEAR LAW | Sets the type of volts to
V/F SHAPE 1 : FAN LAW frequency template that
2 : USER DEFINED |is used to flux the
motor
70.01 |[ 5 B | O : FALSE O : FALSE = Constant X | X X
QUADRATIC 1: TRUE Selects between
TORQUE Constant or Quadratic
mode of operation
27.05 S 9 | product code Enter the motor full X | x| x
MOTOR dependent load current from the
CURRENT motor nameplate
21.03 | 5 0 product code Boosts starting torque
FIXED BOOST dependent by adding volts at low
speed
8201 ([ § {1 ) 150.00% Level of motor current X | x X
CALIB
81.01 | § 2 | None Defines how volts Hz x | x| x
VOLTAGE characteristic varies in
MODE response to changes in
DC link voltage.
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6511/6901

SET-UP PARAMETERS

PREF : Default Brief Description SV ClV  4-Q | PMAC
Display
27.02 5 13 product code Nameplate induction X | x
POWER dependent motor power
27.03 [ § 4 | product code Enter the motor X | x
MOTOR BASE dependent nameplate base
FREQUENCY frequency
27.04 | § 5§ | product code Enter the motor X | x
MOTOR dependent nameplate voltage at
VOLTAGE base frequency
27.07 || 5 B | product code Enter the motor X | x
NAMEPLATE dependent nameplate full-load
RPM rated speed. This is the
motor speed in rpm at
base frequency minus
full load slip.
27.09 || § 1 product code Enter the number of X | x
MOTOR POLES dependent motor poles from the
0: 2 pole motor nameplate
1:4 pole
2 : 6 pole
3 : 8 pole
4 :10 pole
5:12 pole
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SET-UP PARAMETERS

PREF 65;.] /6901 Default Brief Description V/MHz SV CLlV  4-Q  PMAC
isplay
27.08 ([ § 8 product code Enter the type of motor X | x
MOTOR dependent connection
CONNECTION O : DELTA
1: STAR
71.01 |5 {9 | product code Set between 10-20V to X
PULSE ENC dependent match the encoder
VOLTS supply voltage
71.02 S 20 product code Set to the number of X
ENCODER dependent lines used by the
LINES encoder
71.03 |[ § 2! 0 : FALSE Encoder direction:- X
ENCODER 1 : TRUE when TRUE, changes
INVERT the sign of the
Rotating Autotune sets| measured speed and
actual value the direction of the
position count.
80.01 [ 5 22 0 : FALSE Set TRUE to enable X
AUTOTUNE 1 : TRUE Autotune. Resets to
ENABLE FALSE when complete.

890CS Common Bus Supply - Frames B & D; 820CD Common Bus Drive and 8905D Standalone Drive - Frames E & F



4'56 890CS & 890CD Common Bus Units

SET-UP PARAMETERS

PREF 65|;i]s.|/o(|5:y01 Default Brief Description SV CLV 4.Q PMAC
80.02 0 : ROTATING  |Set the type of x | x
AUTOTUNE 1 : STATIONARY | Autotune.
MODE 2 : SPD LOOP
ROTATING
3 : SPD LOOP
STATIONARY
27.06 product code Enter the No-Load X | x
MAG CURRENT dependent Amps from the motor
Rotating Autotune sets nameplate
actual value
27.14 £ 2§ product code Motor per-phase stator x | x
STATOR RES dependent resistance
Autotune sets actual
value
27.15 | § 2B product code Motor per-phase stator x | x
LEAKAGE dependent leakage inductance
INDUC Autotune sets actual
value
2716 | § 27 product code Motor per-phase stator X | X
MUTUAL dependent mutual (magnetising)
INDUC Autotune sefs actual |inductance
value
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890CS & 890CD Common Bus Units 4-57

SET-UP PARAMETERS

PREF : Default Brief Description SV ClV  4-Q | PMAC
Display
27.17 product code The motor model rotor X | x
ROTOR TIME dependent time constant as
CONST Autotune sets actual |defermined by
value Autotune
78.01 ([ 5 29 | 20.0 Sets the proportional x | x X
SPEED PROP gain of the loop
GAIN
78.02 5 30 100 ms The integral time X | x X
SPEED INT TIME constant of the speed
loop
1.03 5 31 0:-10..+410V |Select the input range x| x| x| x
A1N1 TYPE 1:0.+10V and type
2.03 5 32 ) 0:-10..+10V Select the input range x| x| x| x
AIN?2 TYPE 1:0..+10V and type
3.03 5 33 ) 0:-10..+10V Select the input range x| x| x| x
AIN3 TYPE 1:0..+410V and type
2:0..20 mA
3:4.20 mA
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SET-UP PARAMETERS

6511/6901

PREF : Default Brief Description CLV  4-Q | PMAC
Display
4.03 5 3MH 0:-10..410V |Select the input range x | x| x| x| x
AIN4 TYPE 1:0..+410V and type
2:0..20 mA
3:4..20 mA
97.01 0700 >> Indicates which trips X | x| x| x| x
DISABLED have been disabled -
WORD 1 refer to Chapter 11
97.02 0840 >> Indicates which trips x | x| x| x| x
DISABLED have been disabled -
WORD 2 refer to Chapter 11
31.01 0 : BASIC Selects full menu for x | x| x| x| x
VIEW LEVEL 1 : OPERATOR MMI display
2 : ADVANCED
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The Autotune Feature

Note You MUST carry out an Autotune if you intend to use the drive in Sensorless Vector Fluxing Mode or
Closed-Loop Vector Mode The drive will not perform an Autotune when in Volts/Hz Mode (Open-Loop
Drive.) An Autotune is not necessary in this control mode.

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 Rotor time constant This is identified from magnetising
CONST current and motor nameplate rpm

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

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

Action Requirements

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

Preferred method -
necessary motor characteristics

Stationary Autotune Motor does not spin during You must enter the correct value of
Only used when the motor Autotune. A limited set of motor magnetising current

cannot spin freely during | Characteristics are identified Do not subsequently operate the drive
the Autotune feature above base speed

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

Necessary Data
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)
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Performing a Rotating Autotune

Note 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. In the QUICK SETUP menu, set MAX SPEED (S2) 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. Ensure that STO is disabled by connecting X11/01 and X11/03 to X14/03, and X11/04 to X14/04.

3. Set AUTOTUNE ENABLE (S22) 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.

IMPORTANT Now perform a SAVE CONFIG to save your new settings. Refer to Chapter 9: “The Keypad” -
SAVE CONFIG.
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Performing a Stationary Autotune

Note 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. Ensure that STO is disabled by connecting terminals X11/01 and X11/03 to X14/03, and terminal
X11/04 to X14/04.

3. 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.

IMPORTANT Now perform a SAVE CONFIG to save your new settings. Refer to Chapter 9: “The Keypad” -
SAVE CONFIG.

o If 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.

890CS Common Bus Supply - Frames B & D,; 8%0CD Common Bus Drive and 890SD Standalone Drive - Frames £ & F



890CS & 890CD Common Bus Units 4-63
Setting the Encoder Sign (Closed-Loop Vector Mode)

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 Up (A) control key to increase the speed to about double the original figure. Change the
direction of rotation using the FWD/REYV 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.
¢ 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.

IMPORTANT Now perform a SAVE CONFIG to save your new settings. Refer to Chapter 9: “The Keypad” -
SAVE CONFIG.
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Initial Start-Up Routines

Note
Note

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 VV/F fluxing control mode (VOLTS / HZ) to
begin with using either the Keypad or the Control Terminals.

The 890CS Common Bus Supply must be supplying DC to the 890CD Common Bus Drive(s). This is
indicated by the red LEDs displaying at the front of the busbar terminal boxes on the top of the units.

Routine 1: Local Mode

Refer to Chapter 6: ”Safe Torque Off”” before starting the drive.

Refer to Chapter 9: “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 890CD Common Bus Drive's keypad:

1. Select Local Mode (refer to Chapter 9: "The Keypad" for details).

2. The drive should be "healthy" now it is powered-up: no flashing trip messages displayed, and the 6901
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 6901 keypad's HEALTH
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LED will flash. Refer to Chapter 11: “Trips and Fault Finding™ to investigate and remove the cause of
the trip.

3. Press the Start key @ The 6901 keypad's RUN LED will light and the motor will rotate slowly (the
RUN LED will flash if the setpoint is at zero). The 6511 keypad will display a rotating symbol.

Reverse the motor’s direction of rotation either by pressing the FORWARD/REVERSE key on the 6901
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 O O keys.
5. Press the Stop key @

L;iﬂ

0000
ig‘nr“

S 6901 Keypad

SETPOINT (LOCAL)
> 10.0 %

Oo SETPOINT (LOCAL)
> 10.0 %

OPERATOR
menu at level 1

X2
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Routine 2: Remote Mode

This routine assumes that the drive’s control terminals are wired as shown in "Control Connection
Diagram™ on page 4-29.

IMPORTANT

Ensure that the speed potentiometer is set to zero.
On the 890CD Common Bus Drive:

1.

The drive should be "healthy"” now it is powered-up: no flashing trip messages displayed, and the 6901
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 6901 keypad's HEALTH
LED will flash. Refer to Chapter 11: “Trips and Fault Finding” to investigate and remove the cause of
the trip.

Select Remote Mode - refer to Chapter 9: "The Keypad" for details, or power-down and power up the
unit to re-initialise in Remote mode.

To Start in Remote Mode, close the "Run" switch on your control panel (applying 24V to DIN2,
terminal X15/02 - RUN).

Turn the speed potentiometer up a little to apply a small speed setpoint (applying a variable voltage to
AINS3, terminal X12/04 - REMOTE SETPOINT). The 6901 keypad's RUN LED will light and the motor
will rotate slowly (the RUN LED will flash if the setpoint is at zero). The 6511 keypad will display a

rotating symbol.
Reverse the motor’s direction of rotation either by pressing the FORWARD/REVERSE key on the 6901

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 DINZ2,
terminal X15/02 - RUN).
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Chapter 5

This chapter describes the mechanical and electrical installation of the 890SD Standalone 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 4: Powering-up the Unit
Mechanical Installation Diagram 4.1: Apply the 3-Phase Supply
Enclosure details 4.2: Configure the 890SD Standalone Drive
Mounting dimensions Set-up parameters
Minimum air clearances ¢ Step 5: Run the motor
¢ Step 2: Connecting power The Autotune feature

Motor thermistor connections Initial start-up routines

¢ Step 3: Control connections
Control connection diagram
890SD minimum control connections
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Step 1: Mechanical Installation

Install the 890 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.

KEY

C |E

Analog Clean
Earth

Back plate F F
Cubicle
Dirty Earth
Filter (optional) A A A
Star Point Earth
Metal Work Earth

Fuse or
circuit breaker P B

>

890SD 890SD

Z G MmO W

YVVYVY

Signal/Control
Screen Earth

P —g
[Co0® G0 E |

1

Figure 5.1 A Typical Cubicle Layout (wiring not shown)
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Main Points

¢ This is a cubicle-mounted unit. It is not suitable for wall-mounting.

Mount 890's side-by-side vertically on a solid, flat, normally cool, non-flammable, vertical surface.
Adequate ventilation must be provided.

Avoid excessive vibration.

The earth points (E, G, M & S) are shown separated - it may be possible to use one large star point
without EMC problems, this will depend upon your application.

Note Refer to Appendix C for information about EMC compliance.

* & o o

Sizing the Enclosure

The enclosure should comply with the European safety standards VDE 0160/EN50178 and will require a
tool for opening.

The size of the enclosure will depend on many factors:

¢ Physical size and number of units
+ Ventilation clearances

¢ Power output, affected by derating due to altitude and ambient temperature
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Enclosure/Environmental Information
The information here will help you to specify the enclosure to house the 890(s).

890 Operating Conditions

Operating Temperature

CONSTANT:
QUADRATIC:

Operating temperature is defined as the ambient temperature to the
immediate surround of the drive, when the drive and other equipment
adjacent to it is operating at worst case conditions.

0°C to 45°C (32°F to 113°F), derate up to a maximum of 50°C
0°C to 40°C (32°F to 104°F) derate up to a maximum of 50°C

Output power is derated linearly at 2% per degree centigrade for
temperature exceeding the maximum rating ambient for the drive.

Product Enclosure Rating

IP20 - UL (c-UL) Open Type (North America/Canada) Type 1
Suitable for cubicle mount only

Cubicle Installation

The 890 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
EMC Enclosure Standard spectrum 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
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890 Operating Conditions

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

Climatic Conditions

Class 3k3, as defined by EN50178

Pollution Degree
Europe
North America/ Canada

Conformal Coated
Product

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 1g
10 sweep cycles per axis on each of three mutually perpendicular axis
Safety

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 EN50178 to show compliance.

Complies with the requirements of UL508C as an open-type drive.

Conformal coating increases the product’s resistance to certain
climatic conditions.

Note conformal coating, where effective, will only mitigate the effects
being considered.
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Panel Mount Fixings

Support the unit at the top and bottom with fixings to secure the unit to the panel. Mark and drill the fixing
holes into the panel. Refer to the fixing centres given on the previous page. Insert the fixings into the top
hole(s) and hang the unit. Insert the bottom fixing(s) and tighten to the required torque.
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Mounting Dlmensmns (890SD)

> %Dﬁ

e
- - —— — ]

Approximate Frame E shown
for illustration purposes

v bk _nlij-+-

ko
W1
Models | Max. Weight: kg/lbs H H1 w W1 D Fixings
668.6 | 630.0 | 257.0 | 150.0 312 .
Frame E 32.5/72 26.3) | (24.8) | (10.1) (5.9) (12.3) Use M6 fixings
720.0 | 700.0 | 257.0 | 150.0 | 355.0 .
Frame F 41/90.4 28.3) | (27.6) | (10.1) (5.9) (14.0) Use M6 fixings
All dimensions are in millimetres (inches)
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Minimum Air Clearances

The 890 gives off heat in normal operation. The mounting surface for the unit should be normally cool.
Allow a free flow of air through the top and bottom ventilation slots and heatsink. Remember that any other
equipment may have its own clearance requirements. If you mount next to each other, the clearances should
be added to produce an overall clearance value.

890SD Frame E : Cubicle-Mount

(Europe: IP2x, USA/Canada: Open Type).

7o dE
0 | ‘* /%%

L /

L
1 i

ISOLATED FORCED AIR FLOWS

Clearances for Standard Product (mm)
J K L M
0 (zero) 25 70 70
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890SD Frame F : Cubicle-Mount

(Europe: IP2x, USA/Canada: Open Type).
Note There is no through panel-mount capability for the 890SD Frame F.

L R
0 A J
R

Control Sink

0

v

A

M
Clearances for Standard Product (mm)
J K L M
0 (zero) 25 70 70
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890SD Frame F : Duct Kit
Duct kit, Part Number LA466717U003.

The installation diagram is provided on the following page.

Caution
Protect any equipment in the cubicle from swarf etc.
Ensure all equipment is isolated.

¢ The duct length determines the vertical position of the drive in the cubicle. Drill the lower mounting
panel hole centres for the drive at 976mm from the top of the cubicle. There is a generous tolerance of
+4mm.

¢ Cut-out the hole for the duct directly above where the drive sits. Project the position of the drive
mounting surface inside the cubicle and mark it on the roof. From the drawing, you can calculate that the
cut-out is made 8.5mm in front of the drive mounting surface (the centres for the cowling fixing holes
will be 7.5mm behind the drive mounting surface). Draw the cut-out shape, check its position, and cut it
out.

¢ Because of the weight of the drive, it may be better to secure the drive in the cubicle first, and lower the
duct into the cubicle from above.

¢ Fix the duct to the drive using the M4 fasteners.

¢ Fit the gasket between the duct cowling and the top of the cubicle to provide a good seal. Drill through
and secure all this with the M6 fasteners.

890CS Common Bus Supply - Frames B & D; 820CD Common Bus Drive and 8905D Standalone Drive - Frames E & F



,/ﬁ

=] .

.

890SD Frame F : Duct Kit Installation Diagram
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Step 2: Connecting Power

In this section we are going to connect the 3-phase supply to the 890SD Standalone Drive(s). We'll also
connect the motor and the (optional) brake resistor.

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.

Solid-State Short-Circuit Protection

These devices provide Class 10 motor overload protection. The maximum internal overload protection level
(current limit) is 150% for 60 seconds in Constant mode, and 110% for 60s in Quadratic mode. Refer to
Appendix D: Programming - CURRENT LIMIT for user current limit adjustment information.

An external motor overload protective device must be provided by the installer 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::DISABLED WORD 1>>MOTOR STALLED); or when the STALL TIME
parameter is increased above 480 seconds.

Gland Plate Details

Frame E  The gland plate holes accept the following gland sizes:
22.8mm to accept metric M20, PG16 and American ¥2” NPT cable gland sizes
28.6mm to accept metric M25, PG21 and American %" NPT cable gland sizes
47.3mm to accept metric M40, PG36 and American 1%2” NPT cable gland sizes
54.3mm to accept metric M50, PG42 and American 1%2" NPT cable gland sizes
Frame F  The gland plate holes accept the following gland sizes:
22.8mm to accept metric M20, PG16 and American ¥2” NPT cable gland sizes
28.6mm to accept M25, PG21 and American %” NPT cable gland sizes
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Cable Gland Requirements

Use a metal gland to connect to the internally earthed gland
plate. It must be capable of securing a 360 degree screened
connection to give EMC compliance. A 360 degree screened
connection can be achieved as shown.

rubber grommet

metal cable gland 2 (non-EMC compliant)
PE PE
\% rubber
grommet gland plate

. [
" 'I metal gland must : :

have 360 degree power wiring
i - to motor
screened connection

i for EMC compliance

armoured
power wiring

to motor @

EMC

connectio International
grounding symbol

PE= Protective Earth
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Protective Earth (PE) Connections ©

The unit must be permanently earthed according to EN 50178 - see below. Protect the incoming mains

supply using a suitable fuse or circuit breaker (circuit breaker types RCD, ELCB, GFCI are not
recommended). Refer to Chapter 7: Circuit Breakers.

IMPORTANT The drive is only suitable for earth referenced supplies (TN) when fitted with an internal filter.
External filters are available for use on TN and IT (non-earth referenced) supplies.

Each unit must be permanently earthed according to EN 50178.

For permanent earthing:

A cross-section conductor of at least 10mm? is required. This can be achieved either by using a

single conductor (PE) or by laying a second conductor though separate terminals (PE2 where
provided) and electrically in parallel.

Refer to Appendix C: “Certification”.
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Wiring Diagram

iIH / iIH /
C [E ® O ® )
i PE2 DBR+||DBR- E PE2 DBR+||DBR-
F F
D >
PSS 890SD PSS 890SD
> AN A A
» M r—J T
> L] | X12/01%---..] _ L | x12/01+--... ] )
> S L21 | X14/04+--"" RS L2 X404+
L = oV »
P | | i I | '—i
<><O = 1 ] B
L1 ]
- tg *PE1 *PE1
P L _>:|
—> IS I :A o6 o0
[C 900 0006 ® ) @ |
D
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Key to Wiring Diagram

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

A | AITENBG (Sl 2T X14/04 must 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
VDE 0160/EN50178.
Control terminals are SELV (Safe Extra Low Voltage), i.e. double-insulated from power

D Control Wiring circuits. 0.08mm? (28AWG) to 2.5mm? (12AWG).

E Dirty Earth This must be insulated from the back panel. It is used for all power earths.

Refer to Chapter 7: "Associated Equipment" for the specified filter. This may help to

& [P @) achieve EMC compliance. Refer to Appendix C.

The star point connects all earth busbars. Connect the star point to the incoming safety

G Star Point Earth/Ground earth (PE). Note the possible requirement for PE2 connections to each drive, refer to page
4-15.
Brake Resistor External brake resistors are available. Refer to Chapter 6: "Associated Equipment”.

H (DC+, EXT: frames B & C) Ensure wiring is rated for highest system voltage. (890SD Frame D units also have
(DBR+, DBR-: frame D) internal brake resistors.)
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Key to Wiring Diagram

A very fast external bus (IEEE 1394a) to connect up to 63 units. You will need the

) g )
o [ FIGHHIE CEiEees FireWire Option Card for each Standalone Drive, refer to Appendix A.

K Motor The motor used must be suitable for Inverter duty. Ensure wiring is rated for highest
(M1, M2, M3) system voltage. Refer to Appendix E.
L 3 Power Supply Cable Ensure wiring is rated for highest system voltage.

(L1, L2, L3) Refer to Appendix E.

Use the back panel for this earth. It provides earthing points for all parts of the cubicle
) bl BTt et including doors 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.
# I AEICIAR LI G RCD, ELCB, GFCI), but if their use is mandatory, use only a Type B RCD.
This must be insulated from the back panel. Connect any signal/control screened cables

S | Syl Setee S which do not go directly to the drives.
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Power Wiring Connections (Frame E)

@ L1 L2 L3 DC+ DC- M1/U M2V M3/W DBR+ DBR- @
\—bvk—/
rake
A A /\ v \/ v resistor
terminals
@ not
PEL " 3-phase AC supply used

All screens terminated using
a gland at the gland plate

Note The standard Frame E terminals are not intended for flat busbar. A Power Terminal adaptor is available
to enable wiring with flat busbar, part number BE465483.

Remove the terminal cover retaining screws and lift off the terminal cover.

Feed the power supply and motor cables into the drive through the metal gland plate using the correct cable
entries, and connect to the power terminals. Tighten all terminals to the correct tightening torque, refer to
Appendix E: "Technical Specifications™ - Wire Sizes tables.
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Power Wiring Connections (Frame F)

L1 L2 L3 DC+ DC- ML/U M2/V M3/W

0000000
0000000

H@ A A A V V VLD esser

auxiliary |0 O terminals

DBR+ DBR-

supply not
(fan) /I\ used
3-phase
@ AC supply
PE1

Terminate all control cable screens using a gland at the gland plate
Bond the motor cable screen to the drive and motor, as close as possible to both terminals

Note For cooling fan details, refer to Appendix E: ""Technical Specifications' - Cooling Fans.

Note The standard Frame F terminals are not intended for flat busbar. A Power Terminal adaptor is available
to enable wiring with flat busbar, part number BE465483.

Remove the terminal cover retaining screws and lift off the terminal cover. Feed the motor cables into the
cubicle using the correct cable entry glands ensuring the screen is connected.
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Feed the power supply and motor cables into the drive through the large aperture in the metal gland plate
and connect to the power terminals. Tighten all terminals to the correct tightening torque, refer to Appendix
E: "Technical Specifications" - 890CD/890SD Wire Sizes.

Motor Thermistor Connections I

This input is provided to detect over-temperature in motors fitted with an internal 1 [serop |
thermistor. There is no polarity to the thermistor connections.

2 |TRIPS |
IMPORTANT This input provides “Basic” insulation only to the SELV control circuits and 3 [0 TRIPS |
assumes the motor has “Basic” insulation to the windings/mains circuits. | InveRT THERMIST

The thermistor type supported is PTC "Type A’ as defined in IEC 34-11 Part 2. The drive uses the
following resistance thresholds:

Rising temperature trip resistance: 1650 to 40002
Falling temperature trip reset resistance: 750 to 1650Q

If the motor is not fitted with an internal thermistor, you should disable the thermistor trip function
either by setting INVERT THERMIST to be TRUE, or by linking the thermistor terminals.
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Step 3: Control Connections

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.

Main Points

¢ The 890 is a system product and is designed for Remote mode operation using the analog & digital
inputs/outputs and/or FireWire™ connection. The use of the keypad (Local mode) is for configuration
purposes.

Connecting 890SD Standalone Drives using the FireWire™ Option Cards is recommended for

applications requiring high levels of accuracy. Otherwise, use 1/O to transfer data from master to
slave units.

¢ 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 at the
base of the product using cable glands.

¢ The control board OV at X14/04 must be connected to protective (clean) earth outside of the product to
meet EMC and safety requirements.
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Control Connection Diagram

i Programming Port

- usB

890CD COMMON BUS DRIVE

1
Speed

Potentiometer

AIN2
AIN3 - REMOTE SETPOINT
AIN4 - SPEED TRIM
AOUT1 - SPEED FEEDBACK
AOUT 2 - TORQUE FEEDBACK

HEALTH

+10V
-10V
i SHIELD | e
5 shows the g’\‘:o A
terminals
% / for the g;.ro B
il 5 Pulse STO STATUS -
Al Encoder | STO STATUS +
i A OPTION
. F
DOUT3A
DOUT3B
24V
| ov
| DINa - 2R xe
e oloours
DINg - TORQUE MODE goouts
- unassigne Al
DIN7 - unassigned B]DOUTB
DINB::DSUT‘I - RUNgIglG mgén?L?JTCtEd)
DIN9/DOUT2 - ZERO SPEED MTR THRM A
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Minimum Connections 890SD Minimum Control Connections

¢ Connect X14/04 to a clean, external
earth

Safe Torque Off

¢ Todisable STO:
ConneCt Xll/Ol and X11/03 tO i Programming Port
w usB

X14/03.
Connect X11/04 to X14/04
Speed Reference
¢ Connect a 10k potentiometer at Speed

. Potentiométer
terminal X12: Uni-directional . 07

speed demand
X12/01 : Low (CCW) )
X12/04 : Wiper o oo
X12/08 : High (CW)
¢ Connect the shield to earth/grount
at the control bracket.

AIN3 - REMOTE SETPOINT

i i
AIN3 - REMOTE SETPOINT Speed
Potentiometer !
Uni-directional . 07

= 1oV speed demand
. 10V 0%

[ X11 ] 100% — +100%

i
F To control bracket

SR +10v
S8 10V

€D

b

v
To control bracket

OR
. Daisy-chain
¢ External 2-wire speed reference .- 24y DG 1o nex ive.
uxia u = i
between: (opt?:)nai?p Y v gg:]arxgrgggnoo
units in total)

X12/01 : negative

X12/04 : positive
¢ Connect the shield to earth/grount J_-

at the control bracket. '

Sequencing
¢ RUN (maintained contact)

X14/03 : 24V

X15/02 : RUN
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: Control Connections - 890SD Standalone Drive
o SIS The table below shows the factory defaults.
Mini USB Port
Name Range Description
12 This Mini USB port provides a serial
communications link to a host computer running the
X10 usB DSE 890 Configuration Tool.

Use an approved USB lead: A to mini-B.

OPTION F
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e SAFE TORQUE OFF (STO)

S Name Range Description
01 STOA To disable STO: connect to X14/03
02 STOOV To disable STO: do not connect A
(X12] 03 STOB To disable STO: connect to X14/03
sl : To use the STO feature, th t
04 STOOV  Todisable STO: connect to X14/04 | 'O Us€ e €ature, the user mus
i _ read and fully understand chapter 6
05 STATUS- Todisable STO: do not connect (Safe Torque Off) of this manual.
06 STATUS+ Todisable STO: do not connect
OPTION F
[X11)

I
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K

O STATUS

OPTION F

I

ANALOG I/O

Name Range Description
01 oV OV reference for analog 1/0
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 setpoint I/P)
-10V =100.00% reverse, +10V = 100.00% forward
(% maximum speed)

+10V, 0-10V,

R NS 0-20mA, 4-20mA

+10V, 0-10V :
X12 ’ , _

05 AIN4 0-20mA. 4-20mA Analog Input 4 (default = speed trim 1/P)

06 AOUT1 %Y Analog Output 1 (default = speed feedback O/P)
(10V = 100% speed)

07 AOUT2 DY 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

Note AIN1 and AIN2 are fitted with a link to ensure no noise pick-up when not in use. These terminals can be
used as a differential #10V input (which we call AIN5), but AIN1 and AIN2 must remain within £10V
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.
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OPTION F

890SD Standalone Drive 5-2 7

USER 24V DC INPUTS

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

02 24V INPUT 24V DC User +24V (2A per unit) | Functionality only available when
03 OV INPUT 0OV OV (24V) input > used in frames B, C & D.

04 OV INPUT OV 0V (24V) input

X13

Note These connections are not necessary for normal operation of the drive.
Following paragraphs are only valid when the control card is used on frames B, C & D:-

This 24V DC control supply allows for configuration and commissioning of the system without the DC
supply being present. The drive will operate with this supply but will not turn a motor.

e Connection is not required when the DC supply is present, but the connection can be safely left connected.

If you have more than four 890SDs, use a 24V rail and wire as shown in the Wiring Diagram on page 5-12
(terminals - 8A maximum).
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: I RELAY CONTACTS

O STATUS Name Range Description
01 Relay Output: normally-open, volt-free, 24V DC 1A
DOUT3A 0-24Vv DC resistive load or use down to 1mA, 12V levels
D (DOUT3 closed = HEALTH)
02 Relay Output: normally-open, volt-free, 24V DC 1A
X14 DOUT3B  0-24V DC resistive load or use down to 1mA, 12V levels
(DOUT3 closed = HEALTH)
03 USER 24V 0-24V DC 24V DC Output, 150mA maximum load
OPTION F 04 0OV 0-24V DC 0V reference for USER 24V output

Note The maximum permissible sum of currents from X14/03, X15/08, X15/09 is 150mA. An Alert
message will be displayed if exceeded.

(X11)

SUPPLY X15/01
X14/03 v 7mA each
150mA x15/o7( )
X3
I X15/08
im X15/09
(X1
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890SD Standalone Drive 5-29

DIGITAL I/O

01
02
03
04
05

X15
06

07
08

09

Name Range

DIN1 0-24V DC
DIN2 0-24V DC
DIN3 0-24V DC
DIN4 0-24V DC
DINS 0-24V DC
DING 0-24V DC
DIN7 0-24V DC
DIN8/DOUT1 0-24V DC
DIN9/DOUT2 0-24V DC

Description

Digital Input 1 (default = JOG)

Digital Input 2 - (default = RUN)
Digital Input 3 - (default = STOP)
Digital Input 4 - (default = REVERSE)

Digital Input 5 - (default = unassigned). Refer to 1/0
TRIPS::EXT TRIP MODE for special function.

Digital Input 6 - (default = unassigned)
Digital Input 7 - (default = unassigned)

Digital Input/output 1 -
(default = digital output: RUNNING)

Digital Input/output 2 -
(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.

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

SUPPLY

150mA

X15/01

X14/03 — v (7mA each)

X15/07

X15/08

X15/09
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DIGITAL I/O

Name Range Description
01 DOUT4A 0-24V DC Normally-open relay contacts, A & B.
02 DOUT4B 0-24Vv DC Default function DOUT4 closed = healthy
03 DOUT5A 0-24V DC Normally-open relay contacts, A & B.
@ % 04 DOUTS5B 0-24V DC Default function DOUTS5 closed = running
% 8 16 05 DOUT6A 0-24V DC Normally-open relay contacts, A & B.
% 8 06 DOUT6B 0-24V DC No default function.
% 8 07 NC Not Connnected - this terminal is unused
% R THRM A L e
09 MTR THRM B Motor thermistor connection,

or linkto MTR THRM A

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.
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Step 4: Powering-up the Unit

(] o
Main Points
1. Complete all Pre-Operation Checks.

2. Ensure all the set-up parameter values for each 890SD Standalone Drive have been entered. Refer to
"Set-up Parameters” page 5-36.

3. Autotune each drive where necessary.

4. Save your Application.
5. Follow one of the Start-up Routines: Local Mode or Remote Mode.
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Pre-Operation Checks
Before Applying Power:

¢

¢

Read the Safety section at the front of the Manual.

Ensure that all local electric codes are met.

Check for damage to equipment.

Check for loose ends, clippings, drilling swarf etc. lodged in the drive and system.

Check all external wiring circuits of the system - power, control, motor and earth connections.

If your application requires the Safe Torque Off function, read chapter 6. Otherwise disable it; example
wiring diagrams, including how to disable Safe Torque Off, are shown in that chapter.

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.

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

Ensure that nobody is working on another part of the system which will be affected by powering up.
Ensure that other equipment will not be adversely affected by powering up.

Check motor stator connections are correctly wired for Star or Delta as necessary for drive output
voltage.
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4.1: Apply the 3-Phase Supply

1. Apply the 3-phase supply to the 890SD Standalone Drive.
2. Select LOCAL mode operation:

Hold the Stop key down until REMOTE
the display spells LOC l
Release the key to display [v :’ -,% } LOCAL
the previous menu v : -L O

for example,Local Setpoint

¢ The Keypad will display the Remote Setpoint parameter (%).

3. You MUST carry out an Autotune if you intend to use the drive in Sensorless Vector Fluxing Mode
or Closed-Loop Vector Mode - go to page 5-46. If you are using the drive in VVolts/Hz Mode (Open-

Loop Drive) an Autotune is not necessary - go to page 5-51.
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4.2: Configure the 890SD Standalone Drive

You must now configure each 890SD Standalone Drive to your application. This is done using the DSE 890
Configuration Tool supplied on the CD, or the keypad.

Using the DSE 890 Configuration Tool

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 each 890SD Standalone Drive. When connected, enter the set-up parameters as
discussed on page 5-36.

Connecting to a PC
Connect the 890SD Standalone Drive to your PC using an approved mini-USB lead. You can order this
lead from Parker SSD Drives: part number CM471050 (3m long) or CM465778 (1m long).
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Using the Keypad

Fit the keypad to the front of the unit, or connect remotely. The set-up parameters are stored in QUICK
SETUP menu on the 6901 keypad.

6901 Keypad

WELCOME SCREEN

OPERATOR
menu at level 1

[ X 2

QUICK SETUP .
menu at level 1

How to Edit a Parameter
Press O to enter the QUICK SETUP menu.
Scroll through the parameters using the O and O keys.

Press O to select a parameter for editing.
Increment/decrement the parameter value using the O and O keys.

Press O to exit the parameter.
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Set-up Parameters
The drive has several control modes:

V/Hz

VOLTS/HZ

SENSORLESS
VEC

CLOSED-
LOOP VEC

Control Modes

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.

Set-up using the Sensorless Vector Fluxing Mode - medium performance
applications 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.

Set-up using the Closed-Loop Vector Mode - high performance applications
where the 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 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.

You MUST use the Autotune feature after entering your parameter
values.
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Control Modes
4-Q 4-Q REGEN Set-up using 4Q Regen Active Front End (AFE) control mode.

Refer to Chapter 8 to correctly set-up the drive for an 890CD/SD 4-Q Regen
AFE Application.

Autotune is not required.

HYYNel 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 Pl 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.
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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.

Note 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.

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

SET-UP PARAMETERS

PREF 65]]/6901 Default Brief Descripﬁon V/Hz | SV CLV 4-Q | PMAC
Display
136.02|( § () 0 :VOLTS /HZ |Select the operating x | x| x| x| x
CONTROL 1 : SENSORLESS VEC| mode for the drive. O | M| @) @3] 4
MODE 2 : CLOSED-LOOP | * |t PMAC control is
VEC

required, the motor
3 :4-Q REGEN wizard feature in the

4 : PMAC* 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.
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SET-UP PARAMETERS

PREF : Default Brief Description SV ClV  4-Q | PMAC
Display
101.08|( § 2 ) product code The maximum speed X | x X
MAX SPEED dependent clamp and scale factor
for other speed
parameters (at full
process speed)
100.02|( § 3 | 10.0 s Acceleration time from x| x| x| x
RAMP ACCEL 0 rpm to MAX SPEED
TIME
100.03|( § 4 | 10.0 s Deceleration time from x | x X X
RAMP DECEL MAX SPEED to O rpm
TIME
10201 § § | 0 : RUN RAMP Selects the stopping X | x| x| x
RUN STOP 1 : COAST mode used by the drive
MODE 2 : DC INJECTION
3 : STOP RAMP
103.01|( § £ ) 10.0 % Drive speed setpoint X | x| x| x
JOG SETPOINT whilst jogging
(percentage of MAX
SPEED)
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SET-UP PARAMETERS

PREF 651.] /6901 Default Brief Description CLV  4-Q PMAC
Display
21.01 | § 7 O : LINEAR LAW | Sets the type of volts to
V/F SHAPE 1 : FAN LAW frequency template that
2 : USER DEFINED |is used to flux the
motor
70.01 S B O : FALSE O : FALSE = Constant X X
QUADRATIC 1: TRUE Selects between
TORQUE Constant or Quadratic
mode of operation
27.05 S 9 product code Enter the motor full x | x
MOTOR dependent load current from the
CURRENT motor nameplate
21.03 ([ 5§ 0 ) product code Boosts starting torque
FIXED BOOST dependent by adding volts at low
speed
82.01 S 1) 150.00% Level of motor current x | x
CALIB
81.01 g i2 ) None Defines how volts Hz x | x
VOLTAGE characteristic varies in
MODE response to changes in
DC link voltage
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PREF Display

Default

890SD Standalone Drive 5-4 ]

SET-UP PARAMETERS

Brief Description

CLV  4-Q | PMAC

27.02 | § {3 product code Nameplate induction X
POWER dependent motor power
27.03 & 14 product code Enter the motor X
MOTOR BASE dependent nameplate base
FREQUENCY frequency
27.04 & 5 ) product code Enter the motor X
MOTOR dependent nameplate voltage at
VOLTAGE base frequency
27.07 S 6 ) product code Enter the motor X
NAMEPLATE dependent nameplate full-load
RPM rated speed. This is the
motor speed in rpm at
base frequency minus
full load slip.
27.09 g {7 product code Enter the number of X
MOTOR POLES dependent motor poles from the
0: 2 pole motor nameplate
1:4 pole
2 : 6 pole
3 : 8 pole
4 :10 pole
5:12 pole
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6511/6901

SET-UP PARAMETERS

PREF Di Default Brief Description 4-Q | PMAC
isplay
27.08 S 18 ) product code Enter the type of motor
MOTOR dependent connection
CONNECTION 0 : DELTA
1 : STAR
71.01 |l 5 19 ) product code Set between 10-20V to
PULSE ENC dependent match the encoder
VOLTS supply voltage
71.02 £ 20 product code Set to the number of
ENCODER dependent lines used by the
LINES encoder
71.03 | § 21 0 : FALSE Encoder direction :-
ENCODER 1: TRUE when TRUE, changes
INVERT the sign of the
Rotating Autotune sets| measured speed and
actual value the direction of the
position count.
80.01 | 5 22 0 : FALSE Set TRUE to enable
AUTOTUNE 1 : TRUE Autotune. Resets to
ENABLE FALSE when complete.
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SET-UP PARAMETERS

PREF 651.] /6901 Default Brief Description CLV  4-Q | PMAC
Display
80.02 0 : ROTATING  |Set the type of X
AUTOTUNE 1 : STATIONARY | Autotune.
MODE 2 : SPD LOOP
ROTATING
3 : SPD LOOP
STATIONARY
27.06 product code Enter the No-Load X
MAG CURRENT dependent Amps from the motor
Rotating Autotune sets nameplate
actual value
27.14 £ 2§ product code Motor per-phase stator X
STATOR RES dependent resistance
Autotune sets actual
value
27.15 | § 26 product code Motor per-phase stator X
LEAKAGE dependent leakage inductance
INDUC Autotune sets actual
value
2716 | § 217 product code Motor per-phase stator X
MUTUAL dependent mutual (magnetising)
INDUC Autotune sefs actual |inductance
value
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6511/6901

SET-UP PARAMETERS

PREF : Default Brief Description SV ClV  4-Q | PMAC
Display
27.17 product code The motor model rotor X | x
ROTOR TIME dependent time constant as
CONST Autotune sets actual | determined by
value Autotune
78.01 & 29 20.0 Sets the proportional x | x X
SPEED PROP gain of the loop
GAIN
78.02 5 30 100 ms The integral time X | x X
SPEED INT TIME constant of the speed
loop
1.03 5§ 31 0:-10..+10V Select the input range X | x| x| x
A1IN1 TYPE 1:0..+410V and type
2.03 & 32 | 0:-10..+10V Select the input range x| x| x| x
AIN?2 TYPE 1:0..+10V and type
3.03 & 33 | 0:-10..+10V Select the input range x| x| x| x
AIN3 TYPE 1:0..+410V and type
2:0..20 mA
3:4..20 mA
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SET-UP PARAMETERS

6511/6901

PREF Display Default Brief Description CLV  4-Q PMAC
4.03 .5 34 0:-10..+10V Select the input range X x| x| x| x
L ) P g
AIN4 TYPE 1:0..+410V and type
2:0..20 mA
3:4.20 mA
97.01 0700 >> Indicates which trips X | x| x| x| x
DISABLED have been disabled -
WORD 1 refer to Chapter 11
97.02 0840 >> Indicates which trips X X X X X
DISABLED have been disabled -
WORD 2 refer to Chapter 11
31.01 0 : BASIC Selects full menu for X X | x X X
2 : ADVANCED
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Step 5: 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.

The Autotune Feature

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

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

2717

ROTOR TIME
CONST

Rotor 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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Stationary or Rotating Autotune?
Will the motor spin freely, i.e. not connected to a load, during the Autotune?

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

Action Requirements

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

Preferred method -
necessary motor characteristics

Stationary Autotune Motor does not spin during You must enter the correct value of
Only used when the motor Autotune. A limited set of motor magnetising current

cannot spin freely during | Characteristics are identified Do not subsequently operate the drive
the Autotune feature above base speed

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

Necessary Data
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)
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Performing a Rotating Autotune

Note 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. In the QUICK SETUP menu, set MAX SPEED (S2) 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. Ensure that STO is disabled by connecting terminals X11/01 and X11/03 to X14/03, and terminal
X11/04 to X14/04.

3. Set AUTOTUNE ENABLE (S22) 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.

IMPORTANT Now perform a SAVE CONFIG to save your new settings. Refer to Chapter 9: “The Keypad” -
SAVE CONFIG.
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