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Safety Information \

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

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

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

» To the extent that Parker or its subsidiaries or authorized distributors provide component or
system options based upon data or specifications provided by the user, the user is
responsible for determining that such data and specifications are suitable and sufficient for
all applications and reasonably foreseeable uses of the components or systems.
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Information

Requirements

Please read this information BEFORE installing the equipment.

Intended Users

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

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

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

INSTALLATION DETAILS

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

Unit used as a:
(refer to ""Certification’")

Application Area

The equipment described is intended for industrial (non-consumer) motor speed control utilising DC motors.

Personnel

Installation, operation and maintenance of the equipment should be carried out by qualified personnel. A qualified 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: M Enclosure
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Safety Information \
Caution Cavution Earth/Ground
Risk of electric shock Refer to documentation Protective Conductor Terminal

Hazards

DANGER! - Ignoring the following may result in injury

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

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

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

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

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

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

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

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

basic insulation.

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

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

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

e Itis advised that motors with significantly lower voltage ratings than the supply voltage are NOT used with the drive.

RISK ASSESSMENT

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

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

to be switched off e The motor speed might not be controlled

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

e Stored energy e Supply disconnects e Sequencing logic ¢ Unintended operation
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Chapter 1
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e How the Manual is Organised 1-
e Initial Steps 1

Equipment Inspection and Storage

Packaging and Lifting Details........
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Getting Started 1-1

Abovut this Manuadl

This manual is intended for use by the installer, user and programmer of the DC590+ Series DC Digital 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.

Enter the “Model No” from the rating label into the "Installation Details" table at the front of this manual. It is important that you pass this manual on
to any new user of this unit.

This manual is for the following models from the DC590+ Series DC Digital Drive:
e Three phase, regenerative, four quadrant armature controllers: 590+
e Three phase non-regenerative, two quadrant armature controllers: 591+

e 590+ Door

How the Manual is Organised

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

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

Application Block Diagram
You will find this at the rear of Appendix D: "Programming" . These will become your programming tool as you become more familiar with the
software.

Initial Steps

Use the manual to help you plan the following:
Installation

Know your requirements:

o certification requirements, CE/UL/c-UL conformance
e conformance with local installation requirements

e supply and cabling requirements

DC590+ Series DC Digital Drive



1-2 Getting Started

Operation
Know your operator:

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

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

Programming (Keypad or suitable PC programming fool only)
Know your application:

e plan your “block diagram programming”
e enter a password to guard against illicit or accidental changes
e |earn how to back-up your application data

e customise the Keypad to the application

Equipment Inspection and Storage

e  Check for signs of transit damage
e  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.

Refer to Chapter 2: “Product Overview” to check the rating label/product code.
Refer to Chapter 8: “Routine Maintenance and Repair” for information on returning damaged goods.
Refer to Appendix E: “Technical Specifications” - Environmental Details for the storage temperature.

Packaging and Lifting Details

WARNING
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 asafe 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.

DC590+ Series DC Digital Drive



Chapter 2

An introduction to the 590+ range of products, and a quick look at the Keypads and available plug-in Options.

Product Range e Keypads
How it Works e Option Boards
Control Features






Product Overview 2- |

Product Range

The DC590+ Series DC Digital Drive is designed for use in a suitable enclosure, with associated control equipment. The unit accepts a variety of
standard three-phase ac supply voltages depending upon the model, and is suitable for the powering of DC shunt field and permanent magnet motors,
providing controlled dc output voltage and current for armature and field.

All units are designed for simple and economical panel mounting using keyhole slots. Plug-in control connectors simplify the fitting and removal of
the unit to the panel.

Where possible, standard parts are used throughout the range thereby reducing the variety of spare parts required to maintain a multi-drive system. For
example, the same basic control boards are used in all types of three-phase armature controller regardless of horsepower or bridge configuration.

The control circuit is totally isolated from the power circuit thus simplifying the interconnection of controllers within a system and improving operator
safety. The coding circuitry adjusts automatically to accept supply frequencies between 45-65Hz and possesses high immunity to supply-borne
interference. The armature controllers are phase rotation insensitive.

Control and Communications
The drive is controlled by a 32 bit Microcontroller providing advanced features such as:

e Complex control algorithms which are not achievable by simple analog techniques.
o Software-configurable control circuitry built around standard software blocks.

e Serial link communications with other drives or a PC for advanced process systems.

The Keypad gives access to parameters, diagnostic messages, trip settings and full application programming.

Regenerative and Non-Regenerative Models
The motor armature controllers include both regenerative and non-regenerative models:

e Regenerative controllers consist of two fully-controlled thyristor bridges and a field bridge with full transient and overload protection, together
with sophisticated electronic control of acceleration and deceleration, speed and torque in both directions of rotation.

o Non-regenerative controllers consist of one fully-controlled thyristor bridge and a field bridge with full transient and overload protection,
together with its associated electronic control circuitry, and provide accurate speed and/or torque control in one selected direction of rotation.

Field Regulator

A field regulator is fitted as standard. The regulator consists of a full-wave half controlled single phase thyristor bridge with transient and overload
protection. It provides either a fixed voltage or fixed current source, depending upon the selected mode of operation for constant torque applications.
The field current mode of operation can be further enhanced to provide field weakening for drive control motors which require extended speed or
constant horsepower control.

DC590+ Series DC Digital Drive



2-2 Product Overview

—

15A 40A

35A 70A
110A
165A

1200A

1700A
2200A
2700A

All units are available as a:
4Q 3-phase, fully controlled, anti-parallel thyristor bridge configuration

2Q 3-phase, fully controlled thyristor bridge configuration

DC590+ Series DC Digital Drive



Product Overview 2-3
590+ Controller (Frames 1 & 2)

Main drive assembly Front View (with items
]

Terminal cover
Terminal cover retaining screw

Blank cover

6901 keypad (optional)

COMMS technology box (optional) m = :
Speed feedback technology card (optional)

Gland plate

Power terminal shield

Power terminals

Control terminals
Earthing points

Keypad port

RS232 programming port

Auxiliary power, external contactor and isolated
thermistor terminals

-
»

Frame 1, 15A unit illustrated L/@/)
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2-4  Product Overview
590+ Controller (Frame 3)

1 Main drive assembly

YAl Door assembly

w

Field wiring terminals

N

Busbars - main power input

Busbars - main power output

3l P20 Top Cover

YAl P20 Fan Housing (where fitted)

Door
5 Assembly

Product Code 590PXD/....

ool
I—1

A

270A unit illustrated
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590+ Controller (Frames 4 & 5)

Product Overview 2 -5

Main drive assembly
Standard door assembly
Motor field terminals
Busbars - main power input
Busbars - main power output

Auxiliary supply, contactor and motor thermistor
terminals

Frame 4 External vent (where fitted)
Contactor Control Select

Frame 5 External vent (where fitted)

Terminal Cover (Frame 5)

T /7//@’ g
(1
N\

Frame 4 Frame 5

On the Frame 5,
both the Master and Slave drives must be individually
earthed

field & auxiliary (f
connections --

via grommet

O—
6 Assembly
Product Code 590PD/....

Frame 4 Frame 5

Door

When Frame 5, both terminals are for A+ connections

DC590+ Series DC Digital Drive



2-6  Product Overview
590+ Controller (Frame 6)

1 Phase assemblies - L1, L2, L3

Fishplate

Control Panel Assembly
Front Cover

Standard Door Assembly
Field Controller

Busbars - main power input

O|IN|]ocJOBR]JWO]DN

Busbars - main power output

DC590+ Series DC Digital Drive



Product Overview 2-7
590+ Product (Frame H)

Removable Lifting Brackets
(4 off) Keyhole Mounting Slots
(8 off for 4Q Regenerative)
‘ ‘) (6 off for 2Q Non-Regenerative)
590+
SERIES A-
.\
- Armature terminals are
Power Auxlary L fitted to right hand side
Power .
Control . N of the drive but can
Terminals ~ Main N be moved to the left
ggirlltactor MO hand side if necessary
A+
FL1 Door
Motor field A
ssembl
supply and FL2 y
and output F+ Product Code
terminals plus E 590PXD/.... Earth/PE @
external armature
voltage sense mva+ [0 (On the Back
eoo0e of the Converter)
MVA- EE CRCXC)
L1 L2 L3 =
Mains Supply Terminals

DC590+ Series DC Digital Drive



2-8 Product Overview
590+ Door Assembly (Frames 3, 4, 5, 6 & H)

Main door assembly Front View (with items removed)

Terminal cover

Terminal cover retaining screw

Blank cover

6901 keypad (optional)

COMMS technology box (optional)

Speed feedback technology card (optional)

Control terminals
Keypad port

RS232 programming port (P3)

Frames 4 & 5 : Product Code 590PD/.... (illustrated)
Frames 3 & H : Product Code 590P XD/ .... (with additional motor thermistor terminals)

DC590+ Series DC Digital Drive



Product Overview 2 -9

How it Works

NOTE Refer to Chapter 5: “Control Loops” for a more detailed explanation.

In very simple terms, the drive controls the dc motor with the use of speed increase
Control Loops - an inner Current Loop and an outer Speed Loop. These _ due to field
control loops can be seen in the Application Block Diagram. The block Armature | -7 weakening

diagram shows all the drive's software connections.

Voltage200V |

] armature voltage
Using the Keypad, you can select the control loops to be used by the remains constant

drive to provide either:

e Current Control field current

o Speed Control (default) reduced

/
Field Current 5.7A \
|
|
\

It is usual to supply a Current or Speed Feedback signal to the >
appropriate loop for more effective control of the drive. Current base Speed

Feedback sensors are built-in, whereas Speed Feedback is provided
directly from the armature sensing circuit (default), or by tachogenerator, encoder or Microtach connection to the relevant option board.

When in Speed Control, you can modify the performance of the drive further by controlling the motor field, i.e. Field Control. By weakening the field
current, you can obtain an increase in motor speed beyond that normally achievable for the rated Armature Voltage of the dc motor.

The drive is controlled remotely using digital/analog inputs and outputs, or locally using the Keypad. By plugging in a COMMS Option Technology
Box, the drive can be linked into a network and controlled by a PLC/SCADA or other intelligent device.

REMOTE LOCAL
SPEED CONTROL SPEED CONTROL
|_F|Tr|\/\/w =1 l ,,,,

|SPEED SETPOINT | — ;

e

T T T T DEFAULT
LOCAL START/STOP

REMOTE START/STOP
REMOTE CONTROL LOCAL CONTROL

7, (00

T

|
L

—
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2-1 O Product Overview

Control Features

Control Control Circuits Fully isolated from power circuit (SELV)

Output Control e Fully controlled 3-phase thyristor bridge
e Microprocessor implemented phase control extended firing range
e For use on 50 or 60Hz supplies with a frequency compliance range of 45 to 65Hz
e Phase control circuits are phase rotation insensitive

Control Action e Fully digital
e Advanced Pl with fully adaptive current loops for optimum dynamic performance
e Self Tuning Current Loop utilising "Autotune" algorithm
e Adjustable speed PI with integral defeat

Speed Control e By Armature Voltage feedback with IR compensation
o By Encoder feedback or analog tachogenerator
Speed Range 100 to 1 typical with tachogenerator feedback
Steady State Accuracy e 0.01 % Encoder Feedback with Digital setpoint (serial link or P3)

e 0.1% Analog Tach Feedback

e 2% Voltage Feedback

Absolute (0.0% error) using QUADRALOC MKk Il 5720 Digital Controller

NOTE Long term analog accuracy is subject to tachogenerator temperature stability.

Adjustments All adjustments in software can be altered by
the Keypad or via serial communications. The Keypad provides monitoring and adjustment of parameters and levels,
in addition to diagnostic facilities.

Protection ¢ High energy MOVs e Thyristor Stack overtemperature
e Overcurrent (instantaneous) e Thyristor "Trigger" failure
e Overcurrent (inverse time) e Thyristor Snubber Network
o Field failure e Zero-speed detection
e Speed feedback failure o Standstill logic
e Motor overtemperature o Stall protection
Diagnostics o Fully computerised with first fault latch and automatic display

e Digital LCD monitoring
o Full diagnostic information available on RS422/RS485
o LED circuit state indication

Table 2-1 Control Features

DC590+ Series DC Digital Drive
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Keypads

The drive is fitted with the 6901 Keypad.

It provides Local control of the drive, monitoring and complete access for application programming.

For example, you can start and stop the motor, check on diagnostic information, and change parameters values on the drive.
The keypad fits to the front of the drive, however, you can also remote-mount the keypad up to 3 metres away.
Alternatively, you can fit a 6911 keypad. The 6911 provides a larger screen and improved functionality.

For remote-mounting, you’ll need the correct Remote Mounting Kit. Refer to Chapter 6: "The Keypad".

[ E

[ i

-
|

a@FOO
O%OO
1I® 00

6901 Keypad 6911 Keypad

Option Boards

A range of Option Boards are available for the DC590+ drive. The boards provide for Speed Feedback and Communications.

Refer to Chapter 3 : "Installing the Drive" - Speed Feedback and Technology Options.

DC590+ Series DC Digital Drive
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Chapter 3

This chapter describes the installation of the DC590+ drive and associated equipment.

Mechanical Installation
Unpacking the Drive
Lifting the Drive
Mounting the Drive
Ventilation and Cooling Requirements
AC Line Choke
Filtering
Electrical Installation
Minimum Connection Requirements
Motor Field Options
DC Contactor - External Va Sensing
Power Board Circuit Descriptions
Optional Equipment
e Remote Mounting the Keypad
Frame 6: Assembly and Installation
e Assembly
e Electrical Installation
Frame H: Additional Information
Installation Drawings

Drive Installation Drawings
Filter Installation Drawings
Line Choke Installation Drawings






Mechanical Installation

Installing the Drive 3-1

Read Appendix B: “Certification™ before installing this unit. Refer to “Installation Drawings”, page 3-75 for further

information. Note the additional information for Frame 6 and Frame H at the end of this Chapter.

Unpacking the Drive

r el

Cavution

The packaging is combustible and this action may produce lethal
toxic fumes.

Save the packaging in case of return. Improper packaging can result in transit
damage.

Frame H Packaging

Large drives (Frame H) are supplied in special packaging bolted to a pallet
with removable sides. Remove all fixings from the pallet.

H—-—

#~— Remove fixings —-

e

Shipping Plate

591+ 2Q Non-Regenerative
Mounting Positions

Lifting
brackets
(4 off)

54_

—8

Remove fixings

—

=

E 3
Shipping Plate

590+ 4Q Regenerative

Mounting Positions

Figure 3- 1 Lifting Details (Frame H)

Lifting the Drive

Use a safe and suitable lifting procedure when moving the drive. Never lift the drive 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 drive down.

Frame 4 & 5 drives have lifting eyes and a shipping plate fitted to the base to enable the drive to be lifted into position, or to be set-on-end by a forklift.

Remove the shipping plate before wiring the power terminals.

Frame H drives require the following:

e The drive is supplied with a lifting bracket fitted to each corner for hoisting. Remove the brackets when the drive is in its final position, however,
the bracket fixings MUST be re-fitted. Refer to Appendix E: “Technical Specifications” - Termination Tightening Torques (Frame H).

o A sshipping plate is fitted to the base to enable the drive to be set-on-end by a forklift. Remove the plate before wiring the power terminals.

DC590+ Series DC Digital Drive
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F\j

E2 ?C ri,‘ E2
C
= a—
\
\\ \‘\
El B El B ‘\\
0
08 88 8@ El B
~_ Q/ \\
‘A\/ A \’/Q/\ &/\”\/K
15A - 35A 40A - 165A 180A - 270A
Frame 1 Frame 2 Frame 3
Current Rating (A) Weight in Kg (lbs) Overall Dimensions Fixing Centres
A B C D El
15-35 6.4 (14) 200 (7.9) 375 (14.8) 220 (8.7) 140 (5.5) | 360 (14.2)
40-165 10.5 (23) 200(7.9) | 434(17.1) | 292 (11.5) | 140 (5.5) | 418 (16.5)
180 20 (44) 250 (9.8) 485 (19.1) 234 (9.2) 200 (7.9) | 400 (15.7)
270 20 (44) 300 (11.8) | 485 (19.1) 234 (9.2) 200 (7.9) | 400 (15.7)

Dimensions are in millimefres (inches)
Refer to “Installation Drawings”, page 3-75.
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D
c -
A
- [ Iy
El
|
oo E2
22 El |
\ B
E E2
0|
_— N & ~ \ = \/\
-N/ - A \/ Y
380A - 830A 1580A
Frame 4 Frame 5 1200A - 2700A
(vent kit assemblies not shown) (vent kit assemblies not shown) Frame H
Current Rating Weight Overall Dimensions Fixing Centres
(A) Kg (Ibs) A B C D E1 E2
380 32 (71) 253 (10.0) 700 (27.6) 358 (14.2) 150 (5.9) 680 (26.8)
500 32 (71) 253 (10.0) 700 (27.6) 358 (14.2) 150 (5.9) 680 (26.8)
725 44 (97) 253 (10.0) 700 (27.6) 358 (14.2) 150 (5.9) 680 (26.8)
830 44 (97) 253 (10.0) 700 (27.6) 358 (14.2) 150 (5.9) 680 (26.8)
1580 90 (200) 506 (20.0) 700 (27.6) 358 (14.2) 150 (5.9) 680 (26.8)
1200 - 2700 See * 850 (33.5) 1406 (55.3) 417 (16.4) 810 (31.9) 78 (3.1) 4 x 400 (15.7)
1200 - 2700 See * 850 (33.5) 956 (37.6) 417 (16.4) 810 (31.9) 78 (3.1) 3 x 400 (15.7)
*590+ drive weighs 270Kg (595.4 Ibs) without packaging and fan assembly
591+ drive weighs 160kg (352.8 Ibs) without packaging and fan assembly
Fan weighs 18.5Kg (40.8 Ibs)
Dimensions are in millimetres (inches)
Refer to “Installation Drawings”, page 3-75.
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Phase Assembly

E
B
A Control Panel Assembly
1250 - 1950A
Frame 6
A B C D E
686 (27.00) 715 (28.15) 378 (14.88) 62 (2.44) 57 (2.24)
Dimensions are in millimetres (inches)
Weights: .. . "
The DC590+ Frame 6 drive is assembled /n-sifu. Refer to "Frame

Control Panel Assembly 11.25kg (25 lbs) 6: Assembly and Installation" page 3-63 for detailed build
Regen Phase Assembly (4Q) 33kg (73 Ibs) each in. truction Y
Non-Regen Phase Assembly (2Q) 28kg (62 Ibs) each structions.

DC590+ Series DC Digital Drive
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Mounting the Drive

General installation details are given below for mounting the Drive, however, if you are installing the unit with an
EMC filter refer to “External AC Supply EMC Filter Installation, page 3-60.

Mount the unit vertically on a solid, flat, vertical surface. It is mounted using bolts or screws into four fixing points (keyhole slots). The design allows
the use of 200mm grid fixing.

It must be mounted inside a suitable cubicle. To comply with the European safety standards VDE 0160 (1994)/EN50178 (1998), the cubicle must
require a tool for opening.

Holes for the mounting bolts or screws must be placed accurately.

Cover any units all ready mounted to the panel to protect them from stray metal filings while drilling mounting holes.

General Mounting Hints

Caution
Use proper lifting techniques when lifting and moving.

Drill the mounting holes into the backplate. The holes must be positioned accurately. Fit the nut inserts. Fit bolts and washers into the top inserts so
that the drive can be hung using the keyhole slots.

Hang the drive on the bolts, between the panel and washers you have just fitted. Fit bolts and washers to the lower nut inserts. Finally, use the socket
wrench to tighten all nuts securely.

Check the drive and its housing for packing material, mounting debris, or any other material that could damage and/or restrict the operation of the
equipment.

Recommended Tools

Socket wrench With a 6 Inch extension

Deep sockets M6, M10, M13, M17, 7/16", 1/2"

Screwdrivers Phillips No.2, flat blade - 0.5 x 3.0mm, 0.8 x 4.0mm
Wire cutters Small

DC590+ Series DC Digital Drive
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Ventilation and Cooling Requirements

When fitting a drive into a sealed enclosure additional cooling MUST be provided, otherwise the internal air will
overheat causing the drive to trip on "overtemperature™.

Refer to Appendix E: “Technical Specifications” - Cooling Fans.

The Drive gives off heat during normal operation and must therefore be mounted to allow the free flow of air through the air entries and exits.
Maintain the minimum air clearances given on the drawings to ensure that heat generated by other adjacent equipment is not transmitted to the Drive.
Be aware that other equipment may have its own clearance requirements. When mounting two or more DC590+’s together, these clearances are
cumulative.

Ensure that the mounting surface is normally cool.

Installing the Fan (Frame H)

Refer to Appendix E: “Technical Specifications” - Cooling Fans.

The fan unit supplied should be installed on the cubicle, with or without ducting (refer to the Installation Drawing). The drive is force-cooled using the
fan units supplied with the drive. As a general rule allow at least 150mm (6 inches) of clear space above and below the drive for free air flow. We

suggest the cubicle has an air inlet at the base of the cubicle equivalent to 0.37m? (4ft?), variable depending upon the filter type used, to allow the
maximum throughput of air.

The fan assembly provided is permanently wired as shown below.

PE/GRD
115V ac
(I T
2 FN— 115V ac_+ 10%
s, s
4 FN———— :
PE/GRD
230V ac
L
1 L
> 230V ac + 10%
. 50/60Hz
- L N 2.25A
4 FN
PE/GRD

Figure 3- 2 Frame H Fan Wiring Diagram

DC590+ Series DC Digital Drive
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Installing the External Vent Kit (Frames 4 & 5)

Parker SSD Part Drives Numbers: __— Upper Housing

Frame 4 : LA466717U001
Frame 5 : LA466717U002

Refer also to page 3-80 and page 3-85. Foam gasket stretches

‘— over duct priorto
attaching upper housing

Duct slides down between
clip and mounting panel
within the sides of the
drive housing

Fit duct clip
under fasteners
/_——-"" __— at top of drive
_— tight against

Figure 3-3 Frames 4 & 5 External Vent Kit

AC Line Choke

We recommend that you always use the specified ac line choke with the Drive
to provide a known supply impedance for effective operation of the thyristor transient suppression circuits. At least 1% line impedance should be
provided in the supply side of the drive.

Refer to Appendix E: “Technical Specifications” - AC Line Choke for selection details.

DC590+ Series DC Digital Drive
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Filtering
Refer to Appendix B: ""Certification” - EMC.
For compliance in Europe with EN61800-3 Table 11:
e The CE marking of drives whose armature current >100A is applicable without filtering.
e The CE marking of drives whose armature current <100A is only applicable with filtering. The drive requires one of the following:

1. The specified filter given in Appendix B
(also refer to External AC Supply EMC Filter Installation, page 3-60)

2. Compliant filtering offered by the System
3. Capacitors fitted between phase and earth (see Figure 3- 4 below)

Start
Contactor
E \d AC
Line
Choke i
[ ] ® Drive
(must be
fitted)
| I N . A
Suitable Branch — :
Protection Fuse : A '
or : —_ |
Circuit Breaker ! —__.Ci,cz&cs
: 1
. <\ 590AC Line Choke Filter
T c4 C0468398
PE
Capacitor Reference Number Capacitor Value/Type
C1,C2,C3 3.0uF 400V, EMI suppressor type Class X1
C4 1.0uF 400V, EMI suppressor type Class X1

Figure 3-4 AC Line Choke and Capacitors fitted to Frame 1 (15A & 35A) & Frame 2 (40A & 70A) Drives

DC590+ Series DC Digital Drive



Electrical Installation

If fitted, the AC
filter MUST be
placed between
the supply and the
choke.

Failure to do so
will result in
unreliable
operation of the
drive and reduced
lifetime of the
filter.

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

WARNING
Ensure that all wiring is electrically isolated and cannot be made “live” unintentionally by other personnel.

Installing the Drive 3-9

Refer to Appendix E: “Technical Specifications” for additional Wiring Requirements for EMC Compliance and Wire
Sizes and Termination Tightening Torques.
Cables are considered to be electrically sensitive, clean or noisy. You should already have planned your cable routes with respect to segregating these

cables for EMC compliance.
If not, refer to Appendix B: “Certification”.

If the controller is to be operating in a regenerating mode for extended periods acting as a load generator for another machine, it is advisable to fit
additional protection in the armature circuit. A dc fuse or high speed circuit breaker will provide this protection. If in doubt, contact Parker SSD

Drives.

fuse or suitable
circuit breaker

(RCD not
recommended)

Not fitted to
Frame H units

P

signal/control cable

(sensitive)

DC590+ Series DC Digital Drive

power
su pbp||y external
cable ac
filter
(clean) (optional)

(noisy)

contactor

Figure 3-5 Cabling Requirements

590AC

Line Choke
Filter

C0O468398

choke

drive

field cable

(noisy)

motor cable
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Cable Gland Requirements

Use a metal gland to connect to the cubicle backplate, near the VSD (variable speed drive). 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.

We suggest a rubber grommet is fitted on holes where a cable gland is not used.

rubber grommet metal cable gland

o |
metal gland must
¢——___ have 360 degree
screened connection
rubber for EMC compliance
grommet
; PE power wiring
International to motor
grounding symbol
PE = Protective Earth for example

Figure 3- 6 Cable and Screen Fixings

Figure 3- 7 360 Degree Screened Connection

DC590+ Series DC Digital Drive



Installing the Drive 3-11

Minimum Connection Requirements
If in doubt about the connection of the DC motor to the drive, contact Parker SSD Drives.
Because of the complexity of showing all possible configurations, this Chapter deals only with a "general purpose’

operation as a basic speed controller. Special wiring options usually form part of a customer-specific system and
connection details will be provided separately.

Minimum connections to operate the drive safely are shown using bold lines in the following circuit diagrams. These connections are
V highlighted in text with the symbol opposite. The remaining connections are not necessary for a “quick start-up”.

The Drive is using the default Armature Voltage feedback when following the ‘minimum connection’ instructions.

WARNING
Power terminals carry an electrical voltage which can be lethal. Never work on any control equipment or motors
without first removing all power supplies from the equipment.

Cavution
Make sure all wiring connections meet or exceed applicable local and National Electrical Codes. Be sure to fit branch circuit
and motor overload protection.

If fitting your own "*Power On™" indicator lamp, annunciator, etc., this should be switched by an auxiliary contactor of the
main contactor, not by the controller auxiliary relay.

To avoid damaging the drive NEVER carry out high voltage resistance or dielectric strength tests without first completely disconnecting the

drive from the circuit being tested.

DC590+ Series DC Digital Drive
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Power Cables
Refer to Appendix E: “Technical Specifications” - Wire Sizes and Termination Tightening Torques.
e minimum rating of 1.1 x full load current (Europe)

e minimum rating of 1.25 x full load current (UL)

Control Wiring
Refer to Appendix E: “Technical Specifications” for Control Terminal information.

e Control wiring must have a minimum cross-section area of 0.75mm? (18AWG).
e  Use screened control cables to comply with EMC requirements.

e Feed the control cables into the drive and connect to the control terminals. Refer to the connection label on the inside of the terminal cover. Close
the terminal cover.

All connections made to terminal blocks A, B and C must be isolated signal voltages.

Important Connections
The following connections must be made for the drive to run:

e Terminals TH1 and TH2 must be linked if a motor thermostat is not fitted.

e Terminals C1 and C2 must be linked if an External Trip interlock is not required.

DC590+ Series DC Digital Drive



Connection Diagrams
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FRAMES 1, 2,3 & 4

Bold lines indicate
"minimum connections"

AUXILIARY 3-PHASE SUPPLY
SUPPLY 110V - 500VAC (Frames 1,2,3)
110/240VAC 110V - 600VAC (Frame 4)
PROGRAM START/ 1 PH 50/60Hz 3-PHASE 3 PH 50/60Hz
oML e CONTASTOR Branch PROTECTIVE
STOP ENABLE select feedback type Fuses/ Protection EARTH
from MMI Circuit Breaker EXTERNAL Fuses
AC FIELD Filter (optional)
AC DC 1 PH 50/60Hz
MICROTACH TACHO TACHO ENCODER 500VAC MAX e
Frames 2 & 3 igh Speed
Fuses
EMERGENCY o1 O 01 0 + GO%Y:n?el\ﬁAX
o N -l EON <|7 ol o |gtoar::actor
RELAY ol ol 0l O
[ AC Line Choke
SIGNAL OV /.star-point earth
—— near drive
N L | FL1 FL2| 4 3
Al| B9 | B8|C5|C3|C9|C9| F1|Cl1|Gl| G2G3 G4 E1-6 (07)| (08) | (D1)| (02) | (D6) | (D5) L1 | L2 | L3 | PE
k% I I * use internal
e field connection
THL for EMC compliance
TH2 -
A2 | A3 | A8 | B4 | A4 | B3| A6| C1|C2 | B5|B6 | BY H1-6 HERMrHERN- (DF3) (EZ) PE | A- A+
J S Ve
SPEED SETPOINT No.1 X # # L] (.»——"--.)
SPEED SETPOINT No.2/ * [RL]s] T
CURRENT DEMAND
TOTAL SETPOINT ,_RL S
* Additional Speed [RLIs] RS485 LINK .. +-—1-1
onar 5P - TECHNOLOGY — (] [Y—
Setpoint Inputs ) 4 BOX P~ g Y
 —
G % :
SETPOINT SPEED M
RAMP DRIVE + = /J+
INPUT 5o HEALTHY
EXTERNAL MOTOR FIELD OUTPUT MOTOR
TRIP THERMISTOR DC ARMATURE
(isolated)

DC590+ Series DC Digital Drive

# Links required if Thermistor and/or External Trip switch not fitted

Figure 3-8 Power Connections: Frames 1, 2, 3 & 4 ("general purpose’ configuration)
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AUXILIARY
SUPPLY
110/240VAC
1 PH 50/60Hz

3-PHASE SUPPLY
110V - 600VAC
3 PH 50/60Hz

[ [ [[] eeencreromection

Filter Assemblies (optional)

Fuses/
Circuit Breaker
*r—
EXTERNAL
AC FIELD Semlconductor
600VAC MAX Pilot
1 PH 50/60Hz Relay6 6 6 6
¥} ¥ |Master Start _ ¥ |Slave Star]
* * @ ¢<I 91 ?1 q |Contactor $ |Contactor
[ star-point earth
" near drive
[. [] | | AC Line Chokes | /r |
N L | FL1|FL2| 4 3 Ll L2 L3
( ‘(D?)‘ (D8)|(D1)|(D2) ‘ (DG)‘ (DS)‘ ‘ ‘ M| M| M PE PROTECTIVE
1 ] EARTH
} *_ % o fififl ‘
- % use internal
TH1 ) TH2 PE A+ | A+ A- | A- field connection
THERM+{THERM- M M S S for EMC compliance
o] | | | l
#
[}
[) e il 9
: q >—
o T Y
]
MASTER  SLAVE """“")
( P b =T
J'H =
T A M
MOTOR FIELD OUTPUT MOTOR
THERMISTOR DC ARMATURE
(isolated)

d)

e)
f)

g)

FRAME 5

Bold lines indicate
"minimum connections

~

MASTER E SLAVE

You must use two identical line chokes
to guarantee sharing of motor current

One or two Start Contactors can be used

Use separate semiconductor fuses
for Master and Slave

L1M, L2M & L3M are the Master AC Input Busbars
L1S, L2S & L3S are the Slave AC Input Busbars
There are two A+M Master DC Output Busbars
There are two A-S Slave DC Output Busbars

Use both of the A+M terminals, and also both A-S terminals

PE connections MUST be made to both the Master
and Slave drives

A single dc contactor can be fitted but MUST be used
with an interlock to enable input C5

Figure 3- 9 Power Connections: Frame 5 (‘general purpose’ configuration)
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FRAME 6

Bold lines indicate
"minimum connections

AUXILIARY 3-PHASE SUPPLY
SUPPLY 500V - 690VAC
PROGRAM START/ g 115/230VAC 3 PH 50/60Hz
STOP Semi-conductor
COAST RUN o 1 PH 50/60Hz v
STOP ENABLE select feedback type Branch
from MMI Euses/ Protection PROTECTIVE
EARTH
Circuit Breaker Fuses
MICROTACH AC bC ENCODER Filter (optional)
TACHO  TACHO p
EXTERNAL
EMERGENCY o1 601 01 0 + AC FIELD Ol O O] 3Phase
rom _ _| | | 690VAC MAX | (== 1, O 1 Ol Eemal
RELAY ol ol Q01 O 1 PH 50/60Hz 3 Contactor
~ AC Line Choke
SIGNAL 0V [ - I b /.
star-point earth
— near drive
Al| B9 |B8|C5|C3|CO|CO|F1|Cl|Gl|G2|[G3 G4| EL6 N | L |FL1|FL2 (2‘) (g) L1 | L2 | L3 | PE
TH1 [TH2
A2 | A3 | A8 | B4 | A4 | B3| A6| C1|C2 | B5| B6 | B7 H1-6 MA+ | MA- |eor beau, F-| F+| PE | A- A+
J | S ] \ _/ Ve o |
* # Refer to # [~ " J— $==-T"-4
SPEED SETPOINT No.1 o L. q —
* - cma =
SPEED SETPOINT No.2/ [RL]s] Contactor -
CURRENT DEMAND External VA
RS485 LINK  Sensing"
RL ensing
TOTAL SETPOINT [RLIS] TECHNOLOGY
BOX
|_RLJ_|S L e« d =TT ~q
* additional Speed g f..1— d__| _P—
Setpoint Inputs — — }——
TOK ZERO  DRIVE ) -
SETPOINT SPEED  READY M
Note: We recommend that the RAMP DRIVE + ALy N
MA+ and MA- terminals are INPUT p HEALTHY
. . EXTERNAL MOTOR kg p ouTPUT MOTOR
used in ALL Frame 6 Field TRIP THERMISTOR ARMATURE
Weakening applications, not (isolated) bC

just those applications
involving an external DC
contactor.

DC590+ Series DC Digital Drive

# Links required if Thermistor and/or External Trip switch not fitted

Figure 3- 10 Power Connections: Frame 6 (‘general purpose’ configuration)
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FRAME H

Bold lines indicate
"minimum connections"

AUXILIARY 3-PHASE SUPPLY
SUPPLY 110V - 690VAC
PROGRAM START/ . 110/240VAC 3 PH 50/60Hz
STOP RUN Semi-conductor 1 PH 50/60Hz v
COAST Fuses
STOP_.EA.BE._ select feedback type * * Branch
from MMI Fuses/ Protection PROTECTIVE
EARTH
] Circuit Breaker Fuses
AC DC . .
MICROTACH TACHO TACHO ENCODER Filter (optional)
_Q_ EXTERNAL
EMERGENCY o1 61 &1 0 + AC FIELD O1 O1 & 3Phase
STOP - _| | | 690VAC MAX | g 1, ,17 “1 External
RELAY ol Ol Q1 0 1 PH 50/60Hz ? Contactor
[ \\ AC Line Choke
- A
SIGNAL OV /.star-point earth
— near drive
C
A1/ B9 | B8|C5|C3|C9| C9| F1|Cl1|Gl1|G2|G3 G4 E1-6 N L | FL1| FL2 (?) @) L1 | L2 | L3 | PE
TH1 | TH2
A2 | A3 | A8 | B4 | A4 | B3| A6| Cl | C2|B5 | B6 | B7 H1-6|  |MVA+MVA- cnmbier. F-| F+|PE | A- A+
J ool \ / (O
* # Refer to # " " Jr— $==T-~4
SPEED SETPOINT No.1 "DC S (..‘ ‘.’)_
SPEED SETPOINT No.2/ * [(RLS] Contactor -
CURRENT DEMAND RS485 LINK External VA
Sensing"
TOTAL SETPOINT —M8M8M8 — E TECHNOLOGY
BOX
[RL]S] -]
* Additional Speed i gl | Y% Lo ('~-_.__-']
Setpoint Inputs o E—
pointinp ToK ZERO  DRIVE ) -
SETPOINT SPEED READY /’ M
RAMP DRIVE ]' + LLALYY
INPUT oo HEALTHY
EXTERNAL MOTOR FIELD OUTPUT MOTOR
TRIP THERMISTOR DC ARMATURE
(isolated)

# Links required if Thermistor and/or External Trip switch not fitted

Figure 3- 11 Power Connections: Frame H (‘general purpose’ configuration)
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Power Connections

L1

3-Phase Supply, 3-Phase External Contactor

v/

L2

L3

Connect the
main ac
power to
busbar
terminals L1,
L2 & L3 via
the Branch
Protection,
AC Filter
(optional),
3-Phase
External
Contactor,
and AC Line
Choke.

Connect the
contactor coil
to terminals 3
(Line) and 4
(Neutral).

Frame 3: Terminals 3 & 4 = D5 & D6 : Frame H & Frame 6: Terminals 3& 4=C & N

Main AC Power
There is no specific phase connection to terminals L1, L2 and L3 as the controller is

phase rotation independent.
DC

Branch Protection DRIVE
AC current = 0.83 x DC Armature Current
You must provide branch circuit protection using a suitable fuse or Type 2 circuit breaker [T 1
(RCD, ELCB, GFCI circuit breakers are not recommended, refer to “Earth Fault
Monitoring Systems”, page 3-62). Also refer to Appendix B: “Certification” - Conditions CHOKE
for Compliance with UL508c. [

590AC LINE

Semi-Conductor Protection

CHOKE FILTER

C0O468398
Frame H drives contain high speed semi-conductor fuses. For all other frame sizes, [ 1 1
always provide high-speed thyristor fusing to protect the thyristor stack in the case of CON
direct output short circuits. Semiconductor fuses may be used as Branch Protection on
single-drive systems. [] [
If a motor becomes completely short-circuited, the current trip
(OVER I TRIP) will not protect the Drive. FILTER
(optional)

Refer to Appendix E: “Technical Specifications” - External Power Semiconductor
Protection Fuses.

AC Filter (optional)
Refer to "External AC Supply EMC Filter Installation™, page 3-60.

Diagram shows
correct
placement
of units

Semiconductor
Fuses

Branch
Protection
Fuses

DC590+ Series DC Digital Drive
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Power Connections continued

3-Phase Supply, 3-Phase External Contactor continued

3-Phase External Contactor

The contactor does not switch current and is primarily for disconnection and sequencing of the power bridge. It
must be energised directly from the controller by a coil with a rating suitable (AC1) for the controller concerned. No
additional series contacts or switches are permitted since they will interfere with the sequencing of the controller
and cause unreliability and possible failure.

Connect to main contactor terminals Con L and Con N only as described in Appendix E, otherwise
unreliable or dangerous operation may occur - do not connect to a PLC input or sensitive relay.

Slave Relay : If the 3-phase contactor has a coil with an inrush greater than 3A, a slave relay MUST be used to
drive the contactor coil. The contactor and slave relay (if required) MUST have coil voltages compatible with the
controller auxiliary supply voltage.

DO NOT use a slave relay with a coil current less than 25mA as it may be energised by the contact
suppression network.

Frames 4 & 5 : A relay jJumper (CONNL1) is provided on the power board enabling terminals 3 & 4 to be powered
(auxiliary supply - default position), or to be volt-free (for customers own contactor supply). Refer to
"AH466701U001, U002, U003 (Frames 4 & 5)", page 3-46.

DC Contactor : A DC contactor can be used but the sequencing must be adjusted to accommodate its use: an
auxilliary normally open volt-free contact of the contactor must be connected in series with the "ENABLE" input
(C5) to disable the drive until after the contactor is closed.

AC Line Choke

Always fit the recommended choke. Refer to Appendix E: “Technical Specifications” - AC
Line Choke.

We can provide suitable chokes, designed to connect directly to the drive terminals. Refer to Appendix E:
"Technical Specifications” - AC Line Choke.
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Power Connections continued

PE| | Protective Earth Connections DV
C°.““e¢' the The drive and filter (if fitted) must be permanently earthed. Each conductor used for
drive's PIE permanent earthing must individually meet the requirements for a protective earth
terminal to an conductor.
independent _ . .
eurﬂ?/ground For installations to EN 60204 in Europe:
star point. e For permanent earthing, the drive requires either two individual incoming protective earth conductors (<10mm?2

. cross-section), or one conductor (>10mm? cross-section) connected to an independent protective earth/ground
Connect this point near the drive.
e:u St Q";‘:“d ¢ Run the motor protective earth/ground connection in parallel with the motor supply conductors, ideally in the
:r::;:il\l:e ° same conduit/screen/armour, and connect to an independent protective earth/ground point near the drive.
Earth Refer to Appendix B: “Certification” - EMC General Installation Considerations.
Caution
On the Frame 5, both the Master and Slave drives must be individually earthed.

A+| | Motor Armature [ ] V

A-| | Connect the Connect the cable screen to the motor's PE terminal and the earth/ground star point.
motor Connect the motor's PE terminal to the earth/ground star point. A+ | A-
urmc!ture L For cable information refer to Appendix B: "Certification” - Recommended Wire Sizes. star
terminals A+ point

and A-.

If the drive is to operate in regenerating mode for long periods, it is BT
advisable to fit a dc fuse or high speed circuit breaker in the armature -
circuit. If in doubt consult Parker SSD Drives. L |-
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Power Connec

tions continued

F+

Motor Field

Connect the
motor field (-)
to terminal F-,
and connect
field (+) to
terminal F+.

| Frame 3: Terminals F- & F+ = D3 & D4|

MMI Menu Map
1 |SETUF' PARAMETERS |

star

point
.\_‘

Connect the cable screen to the independent earth/ground point.
If the motor has no field connections, is a permanent magnet motor,
or if the field is derived externally, you must either:

2 |FIELD CONTROL |

|_FIELD ENABLE

MMI Menu Map

disable the FIELD ENABLE parameter (Tag No. 170)
I ISETUP PARAMETERS | iR

later during Set-up (disables the Field Fail alarm automatically)

2 |INHIBIT ALARMS |

or

disable the Field Fail alarm FIELD FAIL

Th2

Motor Thermistor

Connect the
motor
thermistor to
terminals Th1
and Th2

or

link terminals
if sensors are
not fitted.

| Frames 3, 6 & H: Terminals Th1 & Th2 = THERM1 & THERM 2
Terminals Thl and Th2 must be linked if motor sensors are not fitted.

(Thermistor terminals for Frames 3, 6 & H are on the Control Door Board).

We recommend that you protect the dc motor against overtemperature by the use of temperature sensitive resistors
or switches in the field and interpole windings of the machine. When the motor is fitted with over-temperature
sensing devices, such as thermostats or PTC thermistors, these should be connected (in series) between terminals
TH1 and TH2.

e Thermistors must have a combined working resistance of 750Q2 or less, rising to 4kQ at over-temperature.
These thermistors are classified by IEC34-11 as Mark A.

e Temperature switches must be normally closed, and open at rated temperature.
The over temperature alarm will activate at 3kQ. It is latched in software and must be reset by re-starting the Drive.
The motor temperature alarm (THERMOSTAT) cannot be inhibited in software.
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Power Connections continued

control supply
to terminals L
(Live) and N
(Neutral).

. These terminals must be used
FLL External AC Fleld on Frame 6 and Frame H drives D v
FL2] | Connect the  |[ Frame 3: Terminals FL1 & FL2 = D1 & D2
exterlnal field | (Not available on Frame 1 units)
::::iz;:; FL1 Used if an external field supply is required to the controller for application reasons. The magnitude of this voltage is
and FL2 determined by the desired field voltage. The supply must be protected externally with suitable fuses.
The connection of the controller and the external field supply must be consistent when
using an externally supplied field regulator. Always derive the 1phase, 50/60Hz supply
from the L1 (Red) and L2 (Yellow) phases of the main power supply, directly or indirectly
through a single-phase transformer, with the Red phase connected to terminal FL1 and the
Yellow phase to terminal FL2.
You must provide branch circuit and overload protection.
To change the drive from an internal to an external field type refer to "Motor Field Options", page 3-30.
L | | Auxiliary Supply [ ] V
N | | Connect the | Frame 3: Terminals L & N = D8 & D7,

Single phase, 110/240V ac, 50/60Hz.

Note: The auxiliary supply chosen must equate to the contactor coil voltage used.

The auxiliary supply terminals must be connected directly to the incoming supply via a
fuse or circuit breaker. No series sequencing switches or contacts are permitted without
consultation from SSD Drives.

Use suitable external fuse protection: the steady state current absorbed by the controller is nominal, the external fuse
is determined chiefly by considering the contactor holding VA and the controller cooling fans. (Frame H fans are
powered separately).

Refer to Appendix E: “Technical Specifications” - Power Supply Fuses.
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Control Connections

Al
A4
B3
B4

Ramp Speed Setpoint

Connect a 10k
potentiometer
between
terminals A1
and B3.
Connect the
wiper to A4.

B4|A4|B3|A6

—»
A

10K
potentiometer

Speed
Demand
Controls
the speed
of the
motor

Uni-directional Speed Setpoint
This connection provides a Uni-Directional Speed Setpoint for non-reversing applications and the 2 Quadrant
controller (591+):

+10V
Maximum forward speed setpoint (+100%) = Terminal B3, +10V input B3
Zero speed setpoint (0%) = Terminal B1, OV input E‘— A4 .FSS[R"
Thus, zero speed is at the left (anti-clockwise) position on the potentiometer. AL —
Bi-directional Speed Setpoint
Alternatively, substitute Al for terminal B4 to scale the input such that: Lo

+
Maximum forward speed setpoint (+100%) = Terminal B3, +10V input B3
Maximum reverse speed setpoint (-100%) = Terminal B4, -10V input E« A4 I'f]amp

put

Thus, zero speed demand is at the centre position on the potentiometer. B4 Tov

Current Clamp A6 —>

Speed Setpoint A4 —(RAMP INPUT

SPEED LOOP|— /

I LIMIT

simplified view

SPEED FBK

In both cases, the Current Limit is controlled via terminal A6 (ANINS5).

Terminals Al, B1 and C1 (Signal OV) are the common reference points for all analog signals used
in the drive.
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Control Connections continued

A6| | Current Limit DV
B3| | Connect This connection provides control of the Positive and Negative Current Clamps and hence the Current Demand via
terminal A6 to | terminal A6 (ANIN5). The "ANIN 5 (A6)" function block contains parameters to set up maximum/minimum values
B3. for the analog input, and a scaling ratio.
Adjust the main current limit using the MAIN CURR. LIMIT parameter [Tag No. 15]. Refer to Appendix D:
"Programming"” - CURRENT LOOP. +10V
Current Fixed Current Limit B3 ]
Limit For normal operation of the main current limit, connect Terminal A6 (ANIN5) to
Crartiels Terminal B3 (+10V reference) and set the CURR.LIMIT/SCALER parameter to 200%.
the This allows the MAIN CURR.LIMIT parameter to adjust the current limit between 0 and ~ A° Current
available 200% full load current. Limit
motor Variable Current Limit g3 T10V
torque If external control of the current demand is required, an additional 10K potentiometer Current
connected between Terminal B3 (+10V Ref) and Terminal B1(0V), with the wiper = AB it
connected to Terminal A6 (Analog I/P5) gives 0 to 200% of full load current provided B1
that the MAIN CURR. LIMIT and CUR. LIMIT/SCALER parameters are set to 200%. oV
B8| | Program Stop/Coast Stop [ ] V
B9| | Connect These connections provide a Program Stop (B8), and a Coast Stop (B9).
terminals B8 Refer to Chapter 4: "Operating the Drive" - Starting and Stopping Methods.
B9 to C9 vi — :
C9| |& ° via The "Emergency Stop" relay (normally-open, delay on de-energisation) should not be part of the normal sequencing

an Emergency
Stop relay.

sl s[cs
E.
3y

PROG COAST
STOP STOP

system which is implemented via the Start contacts, but is a relay which can be operated in exceptional
circumstances where human safety is of paramount importance.

e Removing 24V from B9 opens the main contactor via the relay

e Removing 24V from B8 provides regenerative braking for 4 Quadrant DC590+ drives

A regenerative drive can be stopped using a Normal Stop, a Program Stop, or an Emergency Stop. However, a
non-regenerative drive can only be made to stop faster than friction and loading will allow by Dynamic
Braking.
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Control Connections continued

C5| | Enable [ ] V
C9 Connect Terminal C5 (Enable) must be connected to C9 (+24V) to allow the drive to run.
terminal €5 to | connection via a switch is useful to inhibit the drive without opening the main contactor, however, it is not a
Co. safe mode of operation as the drive dc output is only reduced to zero. If the equipment controlled by the
drive is to be serviced, then this method should be avoided and the drive disabled and isolated.
It is important that more than one stop input (ENABLE C5, START/RUN C3, COAST STOP B9, PROG
STOP B8) is always used to ensure stopping of the drive under single fault conditions .
C3| | Start/Run [ ] V
C9 Connect When the single contact between C3 and C9 is closed the drive will run provided that:
term.inql C3to |, Bg& BYare TRUE (+24V) - see "Emergency Stop" above
C9_‘"°' a e C5is TRUE (+24V) - see "Enable" above
switch. When the single contact between C3 and C9 is opened the drive will decelerate the motor to zero speed at a rate
determined by the STOP TIME parameter’s value and the MAIN CURR. LIMIT value. Refer to Appendix D:
“Programming” - STOP RATES for further details.
If Enable C5 is opened during a Normal Stop sequence, the drive is disabled, the contactor opens,
and the drive will Coast To Stop.
cal |Jog/slack N
Connect e If the drive is stationary this switch provides a Jog facility.
C9 terminal C4 to | ® |fthedrive is running, this switch provides a Take-Up Slack facility.
C9 via a For other user-definable operating modes, refer to Appendix D: "Programming" - JOG/SLACK for further details.
switch or
pushbutton.
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Control Connections continued

C1| | External Trip DV
Co Connect Terminals C1 and C2 must be linked if an External Trip interlock is not required.
terminal C1 to | This input terminal provides an external trip facility to any normally-closed trip switch , e.g. for vent fan overload
C2, or link protection.
terminals if
not required.
C1| | Drive Healthy DV
B6| | Connect This is one of three d!gital output terminal_s that_prov!de a J_r24V dc output signal under certain conditions. They
terminal C1 to allow for the connection of relays which, in conjunction with the Enable, Start/Run and Emergency Stop relay, can
B6 via a lamp be used to enhance the safe starting and stopping of the controller.
(for example). | The drive is "healthy" (TRUE) if there is no Start command.
These are configurable outputs and can be used as required in the control system design, i.e. cubicle door lamps,
connection to a suitable PLC.
B5| | Digital Outputs
B6| |User There are three digital output terminals that provide a +24V dc output signal under certain conditions. They allow
e TR T for the connection of relays which, in conjunction with the Enable, Start/Run and Emergency Stop relay, can be
B7| |external used to enhance the safe starting and stopping of the controller.
equipment. These are configurable outputs and can be used as required in the control system design, i.e. cubicle door lamps,

connection to a suitable PLC.
The default actions are:

e B5 = Zero Speed Detected
e B6 = Drive Healthy
e B7 = Drive Ready

Refer to Appendix E: "Technical Specifications™ - Terminal Information - Control Board, also Chapter 6: "The
Keypad" - DIAGNOSTICS.
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Control Connections continued

terminal C6 to
C9 to enable
bipolar
current
clamps.

A?2| | Direct Speed Setpoints
A3| |Connectyour | Sheed Setpoint No. 1 (A2)
exterl.ml This input is configurable Terminal A2 (Analog Input 1) is a direct speed demand by-passing the "Setpoint Ramp
C8| |setpoini(s) to | Generator”, and should be used if direct control is required.
terminal A2
and/or A3. Speed Setpoint No. 2 / Current Demand (A3)
This input is not configurable. Terminal A3 (Analog Input 2) is a dual function terminal (either "Speed Setpoint No.
2" or "Current Demand") as selected by mode switch control "Current Demand Isolate”, Terminal C8. As a speed
setpoint, it can be used in the same way as Terminal A2.
If more than one speed setpoint is used, they are additive. Also refer back to A4, Ramp Speed Setpoint, page 3-22.
A5| | Auxiliary Current Clamp (-ve)
B4| | Connect Used to allow separate control of positive and negative Main Current Clamps, for example, in Winder applications.
terminal A5 to . - . . : -
. Enable bipolar current clamps by providing 24V at terminal C6. Terminal A5 (ANIN4) is an Auxiliary Current
C6| | B4 to provide cl 0to -10V
-10V, or amp (-ve), 0 to -10V.
C9| |supply If driven positive, it will form a current demand.
externally. _ _ _ o _
The "ANIN 4 (A5)" function block contains parameters to set up maximum/minimum values for the analog input,
Connect and a scaling ratio.

With 24V at terminal C6, Terminal A6 (ANIN 5) acts only as the Auxiliary Current Clamp (+ve), 0 to +10V.
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Control Connections continued

A7 | Analog Outputs
AS8| | User These are configurable outputs and can be used as required in the control system design, i.e. connection to a meter,
connection to | for cascading to another drive.
external . :
. e Terminal A7, Analog Output 1 provides a Speed Feedback value, -10V to +10V
equipment.
e Terminal A8, Analog Output 2 provides a Total Speed Setpoint value, -10V to +10V
The "ANOUT1" and "ANOUTZ2" function blocks contain parameters to configure the values.
A9| | Current Meter Output
User This connection is for a Current Meter.
connection to | The "ARMATURE | (A9)" parameter is used to select either unipolar or bipolar output. Refer to Appendix D:
external "Programming” - CALIBRATION.
ST This ouput is not configurable. It is driven directly by hardware.
C6| | Digital Inputs
C7!| | User These configurable 24V dc digital inputs are used to control the drive.
Cl‘:“r;eCﬁO“S to | The default configurations are:
the drive.
C8 e C6: Current Clamp Select (see A5 and )

e C7:Ramp Hold

e C8: Current Demand Isolate (see )

Refer to Appendix E: "Technical Specifications™ - Terminal Information - Control Board, also Appendix D:
"Programming" - DIGITAL INPUTS.
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Control Connections continued

G1| | Analog Tachometer
G2| | User Refer to Optional Equipment, page 3-53, for further information.
connection to | An Analog Tachometer is connected to the Drive using a screened twisted pair cable throughout its entire length to
G3| | external provide speed feedback via the Tacho Calibration Option Board. This provides facility for an AC or DC tachometer.
equipment. The screen is grounded or earthed only at the drive end, any other grounding arrangement may cause problems.
G4 Fit the Tacho e Terminals G1 & G2 are for AC tacho connections.
Calibration e Terminals G3 & G4 are for DC tacho connections.
OptI:onDB?qrd The speed loop is set-up for an analog tacho by the SPEED FBK SELECT parameter in the
s L SPEED LOOP function block. Select ANALOG TACH for this parameter.
This Provides If an AC tachogenerator is used the outout is rectified fo produce the dc feedback to the speed loop.
ieerll‘nals G1 Consequently, the controller can only be used with a positive setooint.
to o
Refer to Chapter 4: “Operating the Drive” for set-up information.
F1| | Microtach
C1| | user Refer to Optional Equipment, page 3-53, for further information.
connection to | The Parker SSD Drives MICROTACH is available in two versions:
C9| | external - : . :
A ® 5701 Plastic Fibre Microtach ® 5901 Glass Fibre Microtach
equipment.
. A Microtach can be connected to provide speed feedback via the Microtach Option Board using the international
Fit the standard “ST” fibre optic system.
Microtach

Option Board
to the Drive.

This provides
the fibre optic
terminal F1.

F1 is the fibre optic receiver input socket. Terminals C9 (+24V dc) and C1 (0V) are used to provide the supply and
return respectively.

The speed loop is set-up for the Microtach by the SPEED FBK SELECT parameter in the SPEED
LOOP function block. Select ENCODER for this parameter.

The maximum Microtach frequency is 50kHz, thus with a standard 1000 lines per revolution Microtach the motor
speed cannot exceed 3000 rpm.

For specification and connection information refer to Parker SSD Drives or the appropriate Technical Manual.
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Control Connections continued

This provides
terminals H1
to Hé6.

E1l| | Wire-Ended Encoder
E2| | User Refer to Optional Equipment, page 3-53, for further information.
connection to | The wire-ended encoder is connected to the Drive using a screened cable throughout its entire length to provide
E3| | external speed feedback.
E4 IR Terminals E1 (0V) and E2 (+24V dc) are the return and supply respectively.
:" 'h: The speed loop is set-up for the Encoder by the SPEED FBK SELECT parameter in the SPEED
ES ncoder LOOP function block. Select ENCODER for this parameter.
Option Board _ ) ) _ _
Ecl [to the Drive. The maximum allowable encoder frequency is 100kHz, thus with a standard 1000 lines per revolution encoder the
. . motor speed cannot exceed 6000 rpm.
This provides . .. : . . :
terminals E1 For specification and connection information refer to Parker SSD Drives or the appropriate Technical Manual.
to E6.
H1| | Technology Box Option
H2| | User The Technology Box Option allows drives to be linked together to form a network. We can supply Options for most
connection to | protocols. Refer to Appendix D: "Programming" - TEC OPTION for information about Technology Box Option
H3| | external types.
2T For detailed information, refer to the appropriate Technical Manual supplied with the Technology Box.
H4| | ..
Fit the
Technology
HOS Box Option to
H6 the Drive.
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Motor Field Options

WARNING
Isolate the drive before converting to internal/external supply.

The FIELD CONTROL function block controls the motor field. The FLD CTRL MODE parameter allows you to select either VVoltage or Current
Control mode.

e In Voltage Control mode, the FLD. VOLTS RATIO parameter is used to scale the motor field output voltage as a percentage of the input supply
voltage.

e In Current Control mode, the SETPOINT parameter is used to set an absolute motor field output current, expressed as a percentage of the calibrated
field current (IF CAL).

Internal/External Supply (Frames 2, 3, 4 & 5)

The Frame 1 unit allows only an internal motor field supply. The Frame 6 and Frame H units always require an
external motor field supply. For information about the following terminal/power boards refer to Appendix E:
“Technical Specifications” - Terminal Information (Power Board).

The internal motor field is more widely used, however, there is provision on the unit for an external motor field supply to be connected (perhaps for
where the field voltage is greater than the input voltage and therefore not attainable, or where the motor field is switched separately for convenience).

3-phase supply

external supply 110V - 690VAC
derived from L1 & L2 3 PH 50/60Hz
. High Speed
E:g;ss peed ?;-pthas.eI [] [] [ Fuses
externa
contactor Filter |(optional)
I \_ R Start
|‘ - _I CON -| -| Contactor
NNNN
field | |AC Line Choke
FL1 FL2 F+ F- L N L1 L2 L3

Figure 3- 12 Typical connection diagram
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Terminal Board - PCB Reference 470330 (Frame 2)

The position of the jumper selects the board to use either an internal or external motor field.

PLG1 to Power Board PLG2 to Power Board PLG3 to Power Board
OXOXOXOXO0OX0X00 Lo
External Field Selector Plug Motor Vent Fan Circuit Breaker

LIN|3 |4 |THYTH2

FL1| FL2| F+ | F- | M1 | M2 | M3

Terminal Board

Field Bridge Field Bridge
1R || uow Fiure | ] u o
0X0X0Ox0OX0X0Xx0O0 OX0OX0OXO0OX0OX0X0O0 O fitted pin
() > X non-fitted pin
Jumper selecting external field Jumper selecting internal field

Internal Motor Field (default for this board)
Terminals F+ and F-, the motor field outputs, are energised when the 3-phase supply is connected to L1/L2/L3. Terminals FL1 and FL2 are not

required. The internal motor field supply is fused by 10A fuses, FS5 & FS6.

External Motor Field Connections
Terminals FL1 and FL2 can be used for external ac supply connection for the Motor Field Supply. You should provide suitably rated external, fast-

acting semi-conductor fusing, to a maximum of 10A.

Caution
When using an external ac input it is important to have the correct phase relationship on the terminals. The supply must be

derived from L1 (Red) and L2 (Yellow) phases directly or indirectly through a single-phase transformer.
L1 must be connected to FL1, and L2 connected to FL2.

The external field supply can now be connected and power restored to the drive.
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Power Board - PCB Reference 385851 (Frame 3)

This power board (printed with the above number) can be altered for use with either an internal or external motor field supply:

Internal Motor Field (default for this board) Yelow  POWER BOARD AH385851

Terminals D3 and D4, the motor field outputs, are energised when the 3-
phase supply to L1/L2/L3 is energised and the internal motor field is used. D2 D3
Terminals D1 and D2 are not energised. The internal motor field supply is
fused by the 10A fuses, FS2 & FS3.

External Motor Field Connections
Terminals D1 and D2 on the Power Board can be used for an external ac
supply connection for the Motor Field Supply.

A simple re-wiring procedure disconnects the internal motor field supply and
prepares terminals D1 and D2 for the external ac supply connection.

You should provide suitably rated external, fast-acting semi-conductor fusing,
to a maximum of 10A.

Re-Wiring Procedure

WARNING
Isolate all power to the drive.

1. Loosen the control board fixing screws (2 off) and position the control board to allow access to the power board.

2. Remove the red link from the Faston connector “F16” on the left-hand side of the board and connect it to staging post “F19”, located below
terminal D1.

3. Remove the yellow link wire from the Faston connector “F8” on the left-hand side of the board and connect it to staging post “F18”, located below
terminal D2.

Caution
When using an external ac input it is important to have the correct phase relationship on the terminals. The supply must be
derived from L1 (Red) and L2 (Yellow) phases directly or indirectly through a single phase transformer.
L1 must be connected to D1, and L2 connected to D2.

The external field supply can now be connected and power restored to the drive.

DC590+ Series DC Digital Drive



Installing the Drive 3-33
Power Board - PCB Reference 466701 (Frames 4 & 5)

This power board (printed with the above number) can be altered for use with either an internal or external motor field supply:

Internal Motor Field (default for this board)

Terminals F+ and F-, the motor field outputs, are energised when the 3-phase supply
to L1/L2/L3 is energised and the internal motor field is used. Terminals FL1 and
FL2 are not energised. The internal motor field supply is fused by the 30A fuses FS1
and FS2.

External Motor Field Connections
Terminals FL1 and FL2 on the Power Board can be used for an external ac supply

connection for the Motor Field Supply.

O00O0O0

A simple re-wiring procedure disconnects the internal field supply and prepares

terminals FL1 and FL2 for the external ac supply connection.

You should provide suitably rated external, fast-acting semi-conductor fusing, to a

. FL1 FL2 F+ F-
maximum of 30A.

Re-Wiring Procedure

WARNING
Isolate all power to the drive.

1. Loosen the control board fixing screws (2 off) and position the control board to allow access to the power board.
2. Remove the red link from the Faston connector “F2” and connect it to the staging post “F3” nearby (EX L1).

3. Remove the yellow link wire from the Faston connector “F5” and connect it to the staging post “F6” nearby (EX L2).

Caution
When using an external ac input it is important to have the correct phase relationship on the terminals. The supply must be
derived from L1 (Red) and L2 (Yellow) phases directly or indirectly through a single phase transformer.
L1 must be in phase with FL1, and L2 must be in phase with FL2.

The external field supply can now be connected and power restored to the drive.
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DC Contactor - External Va Sensing

Connections are provided for external armature voltage sensing (at the motor) for when a dc contactor is used between the drive and motor.

Power Board - PCB Reference 385851 (Frame 3)

to
terminals A+ A-
D5 & D6
7\

|
-I I contactor
|

Fuses- only necessary for
local leads longer than 3 metres

Locate fuses close to signal
source when fitted
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Power Board - PCB Reference 466701 (Frames 4 & 5)

DC590+ Series DC Digital Drive

Fuses - only necessary for
local leads longer than 3 metres

Locate fuses close to signal
source when fitted

FI3 ||F14 = O
EX A- \EX A+
r FL1 FL2
' [ \
to to
busbar busbar
A+ A-
A A
contactor =
( - 1 1 to
7!_ o ‘ terminals
[] [] e I s L1 3 & 4 (TB2)
—>
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External Connections (Frames 6 & H)

Motor field
supply and
and output

terminals plus
external armature
voltage sense

Fuses - only necessary for
local leads longer than 3 metres

Locate fuses close to signal
source when fitted

[

ne

FL1 |
F+ |

MVA+
MVA-

|

to
B busbar
A+
fo
B busbar
A-
contactor | -
— to
‘ | ® 1 ® ‘ powerI
iy B contro
L 7, - 7.7 4 terminals
| ) N&MC
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Power Board Circuit Descriptions
AH470280U001, U002, U003, U004 (Frame 1)

(2 Quad and 4 Quad)
Power supplies for the controller are generated from the single [ ] N

phase auxiliary supply via a Switched Mode Power Supply. The (o heatsk tharmision (o ool boar)

incoming supply is directly rectified to provide a high voltage dc

power rail. A high voltage transistor switches this rail on to the | feasik

primary of a high frequency transformer, the output of which is
rectified and smoothed to provide the dc power supply rails. The
+15V dc rail is monitored via a reference element and a control e
signal returned via an opto-isolator to the control element of the (egert - 4Q)
high voltage switching transistor. The other dc rails (-15V & +24V i
dc) are generated via separate secondary windings which are
rectified and smoothed, with a separate SMPS element providing a - - =
regulated +5V dc rail. The SMPS operates over aOn input voltage —
range of 110V to 240V ac +10%, 50/60Hz.
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Figure 3- 13 590+ Power Board 4 Quad
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CONN 1 TERMINAL BOARD POWER BOARD
(to power board) -
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Figure 3- 15 Connection Diagram for Power Board
and Terminal Board - AH470280 (Frame 1)
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AHA470330 (Frame 2)

(2 Quad and 4 Quad)
Power supplies for the controller are generated
from the single phase auxiliary supply via a (to control board)

Switched Mode Power Supply. The incoming
supply is directly rectified to provide a high test points - n 6 s o 5
voltage dc power rail. A high voltage transistor il

switches this rail on to the primary of a high 1001

frequency transformer, the output of which is
rectified and smoothed to provide the dc power

supply rails. The +15V dc rail is monitored via a ::| CONN 30 (heatsink thermistor))

reference element and a control signal returned via ::I CONN 47 (fan) Power Board
an opto-isolator to the control element of the high

voltage switching transistor. The other dc rails ::| CONN 46 (fan)

(-15V & +24V dc) are generated via separate
secondary windings which are rectified and

smoothed, with a separate SMPS element
providing a regulated +5V dc rail. The SMPS - T10 To 12 m 8
operates over an input voltage range of 110V to

240V ac £10%, 50/60Hz.

SMPS
CONN 27 transformer
] CONN 16
— — transft_)rmer
FS6 Fs3 option
} 3 phase and — ——
Figure 3- 16 590+ Power Board main contactor field fuses
col — — aux.
4 Quad (AH470330) e aux
| CONN 17 | | CONN 44 |
TB5 86
Terminal Board
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Figure 3- 17
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AH385851U002, U003, U004, U005 (Frame 3)

(590+ - 4 Quad, 591+ - 2 Quad; Low and High Volt) 02 oh D4 D5 05 27 For
Power supplies for the controller are generated from the 28
&> L] e [ ﬂ‘ 4

single phase auxiliary supply via a switched mode power -
supply. The incoming supply is directly rectified to provide m[ ] ﬂna m F&1
a high voltage dc power rail. A high voltage transistor L U
switches this rail on to the primary of a high frequency %) ? iF+) Q D
transformer, the output of which is rectified and smoothed 6 kK G K
to provide the dc power supply rails. The +5V dc rail is S — g Fe
monitored via a reference element and a control signal
returned via an opto-isolator to the control element of the Fg BTY —

‘ oy

high voltage switching transistor. The +15V dc rails are w2y

generated via separate secondary windings which are ] r F78) -
rectified, smoothed and stabilised by linear regulators. The GND
SMPS operates over an input voltage range of 110V to (F14) (F17)
240V ac +10%, 50/60Hz. The auxiliary supply fuse FS1 FLJ s
provides protection of the high voltage elements. TRANSFORMER ,f/ )
,
\m.__,_,-/-
PLK
|| PLL
FLME i7hg I— {TH4 \F (TH3 {THB \; {THS b (THZ ::I
} ‘_ ¥ } i } ¥
] PLM
o Fs2 Fs4

FS3
|
F16 L Fa
HExm :|
Figure 3- 18 591 Power Board 2 Quad UE’“" A A @

(AH385851U003, U004) *‘*JU U ™
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Heatsink Cooling Fan Connections
When fitted, these fans are connected on the power board to FAN LIVE (F27), FAN NEUTRAL (F24) and FAN COMMON (F23) as described below:

e Asingle fan must be matched to the auxiliary supply and connected to F27 and F24.
e Two fans using a 110/115V auxiliary supply must be connected in parallel to F27 and F24.

e Two fans using a 220/240V auxiliary supply must be connected in series to F27 and F24 using F23 as the centre point.

Contactor Supply
The controller requires an ac or dc power contactor in series with the main power path to ensure correct power-up sequencing. This contactor is
directly initiated by the Microcontroller via an isolating relay which drives the contactor coil with the same voltage as that of the auxiliary supply.

This is achieved by the brown wire connection from COIL LIVE (F28) to RELAY (F25) and the blue wire connection from COIL NEUTRAL (F21) to
CONTACTOR RETURN (F26).

However, if an alternative supply for the contactor coil is required move the brown wire from F25 to F22 , and move the blue wire from F21 to F25.
The external coil supply can now be switched using a volt-free contact between terminals D5 and D6.

D5 D6 D7 D8 FS1 D5 D6 D7 D8 FS1
F26 Ll 1] Fot L[
F22 P21 F22 F27
F28 28
@) {}le O
F25

F21
[} [J {J F25

F23 F24 {}

F24

F23
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motor voltage feedback
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Figure 3- 19 2 Quad Power Circuit - using AH385851U003, U004 (Frame 3)
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Figure 3- 20 590 Power Board
4 Quad

(AH385851U002, U005) - (Frame 3)

DI D2 D3 DA D5 D6 D7 D8 F22 F27
F28
— | e L UOU
FlQU Ums P2l a1
F16 @) )
G K G K
C D) ( ) ( ) C D F23 F24
PTR PTY
+24V UOV
(F13) RFI
GND
(F14) (F17)
PLJ
TRANSFORMER Q
PLK
] (THL) (TH10) (TH3) (TH12) (THS) (TH8)
L | pLL
PLM
(TH?) (THa) (THO) (TH6) (TH11) (TH2)
PLN
- Fs3 FS4

FS2

ﬂ (D)
F15

O,

DC590+ Series DC Digital Drive



Installing the Drive 3-45

POWER BOARD

motor voltage feedback
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[
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Figure 3- 21 4 Quad Power Circuit - using AH385851U002, U005 (Frame 3)
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AH466701U001, U002, U003 (Frames 4 & 5)

590+ 4 Quad and 591+ 2 Quad;
Low, Medium and High Volt

Power supplies for the controller are generated
from the single phase auxiliary supply via a
Switched Mode Power Supply. The incoming
supply is directly rectified to provide a high
voltage dc power rail. A high voltage transistor
switches this rail on to the primary of a high
frequency transformer, the output of which is
rectified and smoothed to provide the dc power
supply rails. The +15V dc rail is monitored via a
reference element and a control signal returned
via an opto-isolator to the control element of the
high voltage switching transistor. The other dc
rails (-15V & +24V dc) are generated via
separate secondary windings which are rectified
and smoothed, with a separate SMPS element
providing a regulated +5V dc rail. The SMPS
operates over an input voltage range of 110V to
240V ac £10%, 50/60Hz.

Figure 3- 22
590+/591+ Power Board
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AH469419 (Frame 6)

Power supplies for the controller are generated from the single phase auxiliary supply via a Switched Mode Power Supply. The incoming supply is
directly rectified to provide a high voltage dc power rail. A high voltage transistor switches this rail onto the primary of a high frequency transformer,
the output of which is rectified and smoothed to provide the dc power supply rails. The 5V dc rail is monitored via a reference element and a control
signal returned via an opto-isolator to the control element of the high voltage switching transistor. The other dc rails (-15V & +24V dc) are generated
via separate secondary windings which are rectified and smoothed, with individual linear regulators providing £15V dc rail. The SMPS operates over
an input voltage range of 115V to 230V ac £10%, 50/60Hz.

24V 115/230V

fan fail fan to
(To trigger board) override SMPS SMPS
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SWi | PLG4 | RS TRITUSINT
|:| . FanlEDs : Fan L1
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" oo SMPS ; SMPSLED Fan L3
transformer
auxiliary supply
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ACCTS
................ FS1 F82
 Diagnostic Power Board coding supply,
to control PL4 : D'T_%ng stic phase rotation
board s and 3-phase present
................ — | armature
) fuse PL3 PL7 voltage
microswitch (o field board) || | feedback

(motor voltage feedback)

DC590+ Series DC Digital Drive



3-50 Installing the Drive

AH466001U001, U101 (Frame H)

(590+ - 4 Quad and 591+ - 2 Quad; Low and High Volt)

Power supplies for the controller are generated from the single phase auxiliary supply via a Switched Mode Power Supply. The incoming supply is
directly rectified to provide a high voltage dc power rail. A high voltage transistor switches this rail on to the primary of a high frequency transformer,
the output of which is rectified and smoothed to provide the dc power supply rails. The 5V dc rail is monitored via a reference element and a control
signal returned via an opto-isolator to the control element of the high voltage switching transistor. The other dc rails (-15V & +24V dc) are generated
via separate secondary windings which are rectified and smoothed, with individual linear regulators providing +15V dc rail. The SMPS operates over
an input voltage range of 110V to 240V ac £10%, 50/60Hz.
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Figure 3- 25 2 Quad Power Circuit — Frame 6 & Frame H Units using AH466001U001
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Optional Equipment

Contact your local Parker SSD Drives office to order optional equipment.
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ltem

Part Number

590 Digital Section Control
A Parker SSD Drives application manual detailing the use of the block diagram
fo implement open and closed loop control of driven web section rolls

HA467078U001T

DSELite
Parker SSD Drives’ Windows-based block programming software

Order by name

External AC Supply (RFI) Filter
For Drives without internal filters, on cable runs in excess of 25 meftres

Refer to Appendix E:
“External AC Supply (RFI)
Filters” for Part Numbers

Microtach Option Board
Two board types for connecting to a plastic or glass fiber Microfach encoder
e Gloss

o Plastic

AH386025U001
AH386025U002

Encoder Option Board
A board to interface to a wire-ended encoder

AH387775U001 (universal)

Tacho Calibration Option Board
A switchable calibration board for interfacing to AC/DC analog
tachogeneraftors

AH385870U001

Comms Option Board (P1) Board
Two board types for supporting EI BYSYNCH or PROFIBUS communication
profocols for connection fo other equipment.
o F/BYSYNCH (RS422, RS485)
e PROFIBUS
o [INK

6055/E100/00
6055/PROF/00
6055/LINK/00

Remote Mounting the Keypad

The 6052 Mounting Kit is required to remote-mount a 6901 or 6911 Keypad. An enclosure rating of IP54 is achieved for the remote Keypad when

correctly mounted using the 6052 Mounting Kit.

DC590+ Series DC Digital Drive
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6052 Mounting Kit Parts for the Remote Keypad

Tools Required
No. 2 Posidrive screwdriver.

Gasket Bezel RS232 Cable Screw RS485 Connector
3m, 4-way No. 6 x 12mm

—
! I X B
1 1 1 4

1
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Assembly Procedure

106
1 1
4.8 ’ e 96.4 > .l

GASKET

KEYPAD

134
86.5

el

271

¥ 42.8 i
Figure 3-27 Mounting Dimensions for the Remote-Mounted Keypad
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Speed Feedback and Technology Options

The Options are:

1. Speed Feedback (Analog Tacho Calibration \
Option Board or Microtach/Encoder Feedback
Option Card) F!: P

2. Communications Technology Box (6055 - I FEREE
LINK I, Profibus, DeviceNet, Serial RS485)

They are plugged into the two positions, as {1

illustrated. 1

You can operate the Inverter with the Speed
Feedback and/or Communications Technology
Options.

Refer to the appropriate Technology Option

Technical Manual for further information. S
\‘___.____‘__ S
Earthing
| Screw
""4_1 ‘“Ill"“ '
k Speed

Feedback Comms

Option Option

Removal

After removing the earthing screw, remove the COMMS option by carefully pushing a long
screwdriver (for instance) under the option and gently levering it out. The pins are protected by the
option moulding.

L, ——— —

WARNING
Isolate the drive before fitting or removing the options.
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Speed Feedback Option Boards MMI Menu Map
Each option board below is shown with the correct selection for the SPEED FBK SELECT parameter.

The selections are ARM VOLTS FBK, ANALOG TACH, ENCODER and ENCODER/ANALOG.
(ARM VOLTS FBK is default and requires no option board).

7 |SETUP PARAMETERS |

2 |speeD LooP |

LSPEED FBK SELECT

Microtach Option Board | EncopER |

; e’ Mi - ; . 5701/5901 MICROTACH
There are two kinds of Parker SSD Drives’ Microtach, each requiring a different board: OPTION BOARD
5701 Microtach (plastic fibre)

/
5901 Microtach (glass fibre) COMMS
If fitted, refer to the Microtach Technical Manual for further information. Option
Mounting

5701/5901 Microtach

0

Wire-Ended Encoder Option Board ENCODER
The board accepts connection from a wire-ended encoder.

ENCODER

If fitted, refer to the Encoder Technical Manual for further information. 0'7T|ON BOARD

COMMS
Option
Mounting

Wire-ended Encoder

DC590+ Series DC Digital Drive
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Tacho Calibration Option Board ANALOG TACH

The board accepts connection from an analog tachogenerator. TACHO CALIBRATION
_ ] ) ) OPTION BOARD
If fitted, refer to Chapter 4: "Operating the Drive" - Speed Feedback Option Boards.

COMMS
Option
Mounting

{E]L\

Analog Tachogenerator

14

Combined Tacho and Encoder Feedback ENCODER/ANALOG
If C . ENCODER
an analog tachogenerator and digital encoder are to be used, the Encoder Option Board OPTION BOARD
receives the digital signal, the analog signal is routed to Terminals B2 (Tacho) and B1 (0V). /
Note: External scaling resistors are required for the Analog Tacho Feedback and a shorting
link inserted in the analog plug to directly connect terminal B2 to the analog speed feedback Cg';{‘MS
: ption
input. Mounting
Please refer to Parker SSD Drives Engineering Department for assistance with this feature
(Special Build - Option 60).
L1
O ANALOG
Digital Encoder/Analog Tachogenerator
DIGITAL

=
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Communications Technology Options

Various protocols are supported, each requiring a different Technology Box. The type of Technology Box fitted is selected in
the TYPE parameter:

e RS485 (ElI BINARY, EI ASCII or MODBUS RTU) 2[rec opTion |
¢ PROFIBUS DP I_TEC OPTION TYPE

e LINK

e DEVICENET

e CANOPEN

¢ LONWORKS

MMI Menu Map
7 |SERIAL LINKS |

COMMS Option Technology Box

The option allows the DC590+ Drive to be controlled as part of a system.

The system can also comprise other Parker SSD Drives products such as the 605 and 584SV Speed COMMS

Inverters, or any other equipment using the same protocol. Feedback Option
Option

IMPORTANT : The comms option should not be fitted or removed whilst the product is Mgunﬁng

powered.

Main Serial Port (P1)
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External AC Supply EMC Filter Installation

Refer to Appendix E: “Technical Specifications” - Environmental Details, and External AC Supply (RFI) Filters, and AC Line Choke for selection
details.

A filter is used with the Drive to reduce the line conducted emissions produced by the Drive. Filters are used in parallel on the higher current Drives.
When installed correctly and used with the specified 2% minimum line chokes, conformance with EN55011 Class A can be achieved (suitable for both
generic environments: RF Emission and Immunity).

Cubicle-Mounting the DC590+ Drive with Filter

WARNING
Do not touch filter terminals or cabling for at least 5 minutes after removing the ac supply.

Only use the ac supply filter with a permanent earth connection.

The filter should be fitted on the mains side of the contactor.

The Drive must be mounted vertically on a solid, flat, vertical surface. It must be installed into a cubicle.

The recommended EMC filter is mounted to the left, right, above, below, or spaced behind the Drive. It can be mounted flat against the surface, or
projecting out from the surface if the filter type has side fixings.

1. Mount the filter securely at the four fixing points (flat or on its side).

2. Mount the Drive next to the filter, allowing for the required air gap between the Drive, the filter and any adjacent equipment.

Connection Detadails
The connection between the Drive, choke and filter must always be as short as possible and must be segregated from all other cables. Ideally, mount
the filter and choke onto the same metallic panel as the Drive. Take care not to obstruct any ventilation spacing.

If this cable/busbar exceeds 0.6m (2 feet) in length, it must be replaced with a screened/armoured cable. The screen/armour must be earthed at both the
filter, choke and Drive ends with large-area contact surfaces, preferably with metal cable glands.

You should enhance the RF connection between the Drive, choke, filter and panel as follows:

1. Remove any paint/insulation between the mounting points of the EMC filter, choke, Drive and the panel. Liberally apply petroleum jelly over the
mounting points and securing threads. This will prevent corrosion. Alternatively, conducting paint could be used on the panel.

2. If 1 above is not possible, then improve the RF earth bond between the filter and Drive by making an additional RF earth connection. Use wire
braid of at least 10mma? cross-sectional area.
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Metal surfaces, such as anodised or yellow chromed (with cable mounting or 35mm DIN rails, screws and bolts) have
a high impedance which can be very detrimental to EMC performance.

3. Alow RF impedance path must be provided between the motor frame and back panel on which the drive, choke and EMC filters are mounted.
This low impedance RF path should follow the path of the motor cables in order to minimise the loop area. Failure to do so will result in
increased conducted emissions.

A low RF impedance path will normally be achieved by:
B Bonding the armour of the motor supply cables at one end to the motor frame, and at the other end to the cubicle back panel. Ideally 3600
bonding is required, which can be achieved with cable glands, refer to Cable Gland Requirements, page 3-10.

B Ensuring that conduit containing the motor supply cables are bonded together using braid. The conduit should also be bonded to the motor
frame and the cubicle back panel.

Earthing Details

The protective earth (PE) conductor exiting the filter must be connected to the protective earth connection of the Drive. Any additional RF earth, such
as a cable screen, is not a protective earth. The EMC filter must be permanently earthed to prevent the risk of electric shock under abnormal
operating instances (such as the loss of one phase of the ac supply).

You can achieve permanent earthing by either:
e using a copper protective earth conductor of at least 20mm?
o installing a second conductor, in parallel connection with the protective conductor, to a separate protective earth terminal

Each conductor must independently meet the requirements for a protective earth conductor.

Operating Conditions

The recommended EMC filters operate from normal three-phases supplies which are balanced with respect to earth (earth referenced supplies - TN).
This minimises the earth leakage current due to the filter capacitors between phase and earth.

We do not recommend the use of ac supply filters on non earth-referenced supplies - IT. The supplies cause earth leakage
currents to increase, and interfere with the operation of earth fault monitoring equipment. In addition, EMC
performance of the filter is degraded.

As with all power electronic drives, conducted emissions increase with motor cable length. EMC conformance is only guaranteed up to a cable length
of 50m. The cable length can be increased. Refer to Parker SSD Drives for more information.
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Earth Fault Monitoring Systems

WARNING
Circuit breakers used with VSDs and other similar equipment are not suitable for personnel protection. Use
another means to provide personal safety. Refer to EN50178 (1998) / VDE0160 (1994) / EN60204-1 (1994)

We do not recommend the use of circuit breakers (e.g. RCD, ELCB, GFCI), but where their use is mandatory, they should:

e  Operate correctly with dc and ac protective earth currents (i.e. type B RCDs as in BS EN61009-1 : 2004).

e Have adjustable trip amplitude and time characteristics to prevent nuisance tripping on switch-on.

When the ac supply is switched on, a pulse of current flows to earth to charge the EMC filter internal capacitors
which are connected between phase and earth. This has been minimised in Parker SSD Drives filters, but may still trip
out any circuit breaker in the earth system. In addition, high frequency and dc components of earth leakage currents

will flow under normal operating conditions. Under certain fault conditions larger dc protective earth currents may
flow. The protective function of some circuit breakers cannot be guaranteed under such operating conditions.
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Frame 6: Assembly and Installation

Output Currents (armature):
Frame 6

1250A
1600A
1950A

All units are available as a:

590+ : 4Q 3-phase, fully controlled, anti-parallel thyristor bridge configuration
591+ : 2Q 3-phase, fully controlled thyristor bridge configuration

The DC590+ Frame 6 is a high power DC drive and is supplied as a kit of parts ready for mounting onto the back panel of an enclosure. The drive can
be arranged to have the AC input terminals either at the top or the bottom of the drive.

The phase assemblies must always be mounted with the fans at the bottom, however, the AC Supply Terminals can be
moved to the top of the drive. Refer to page 3-67.

A Kit contains three phase assemblies (each having the same rating), a control panel assembly, and fishplates. Fishplates are used to inter-connect the
DC outputs of the three phase assemblies to produce a 6-pulse stack.

The control panel assembly mounts onto the front of the phase assemblies. The signals to-and-from the control panel assembly provide the operation of
the drive.
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Phase assemblies are available in three
different ratings, at two different voltages, and
in a two thyristor (2Q, non-regenerative) or
four thyristor (4Q, regenerative) configuration.

When constructed, the drive is physically the
same size for all ratings or configuration.

Dimensions
Refer to Lifting the Drive, page 3-1.

Cubicle Details

The drive must be mounted inside a cubicle
that complies with the European safety
standards VDE 0160 (1994)/EN50178 (1998) -
it must require a tool for opening.

Cooling

The assembled drive produces power (heat)
losses of approximately 3 times the rated
power output current. For example, a 2000A
output current will produce a power loss of
6000W.

Handle
[0 O]
A+° o [JA+
- o
A- g O oA
A-
[0 O]
AC
A Phase Assembly

It is necessary to remove this heat by fitting fans in the roof of the enclosure. A suitable fan assembly is available from Parker SSD Drives, part
number LA466038. The assembly contains two fans that can be connected in parallel or series to achieve 115Vac or 230Vac operation.

Fan Rating : 115V ac 50Hz, 1.67A, 177W, 2750 rpm, motor run capacitor 18uF.
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Assembly

Caution
Use proper lifting techniques when lifting and moving the unit.

1 Phase assemblies - L1, L2, L3 3 Control Panel Assembly
2 Fishplate 4 Front Cover
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The drive is assembled in the following order:

1.

2
3
4.
5
6

Mount the phase assemblies onto the backplate
Inter-connect the phase assemblies using the fishplates
Secure the control panel assembly onto the phase assemblies
Connect all signal cables and ribbons

Fit the front cover

Connect the plugs for the control wiring, auxiliary supply and field connections

To prepare for installation:

1. Remove the push-fit control terminals (A) from the control panel assembly.

2. Unscrew and remove the Power Terminals (B).

3. Remove the four screws and washers (C) securing the front cover to the control panel assembly.
4. Remove the front cover (D) from the control panel assembly.
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Moving the AC Supply Terminals
The AC supply terminals - L1, L2 & L3 - can be made available at the top or bottom of the drive. The factory-
delivered drive has the AC terminals in the lower position.

It only takes a few minutes to rotate the AC terminals to the upper position.

1.
2.

Remove the fixings that secure the Phase Assembly front cover.

Remove the two screws on the front of the phase assembly moulding that secure the handle in place. The
handle is located at the top of the phase assembly. It looks like another AC terminal but it is electrically
isolated. It is there to assist in handling the phase assembly and is used when securing the stabilising
bracket. Refer to "Offering-Up the Phase Assemblies”, page 3-70.

Withdraw the handle from the phase assembly.

Installing the Drive 3-67

Slowly remove the central bolt and washer from the AC busbar and catch the ACCT and large o o ot %
rubber washer that are secured by the bolt. Remove the ACCT and large rubber washer. o
Withdraw the AC busbar from the phase assembly.
Flip the AC busbar over (see opposite) and slide the AC busbar into position through the end of the K
Phase Assembly (upper position) and secure the ACCT and large rubber washer with the central R
bolt and washer. Torque to 42Nm (31 ft.Ibf). a - 0 o
Fit the handle to the lower position and secure using the two screws. Hand-tighten. o = . °
Fixing bolt -,_4
Refit the Phase Assembly front panel and secure with four screws and washers. aNd |/ o
washer \fL :|
N s Y
~ |°
e
AN

DC590+ Series DC Digital Drive

PN
VAN

Fan at bottom
of phase assembly
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Mounting the Phase Assemblies
The three phase assemblies are mounted

vertically onto a solid, flat, vertical backplate < J >
inside the cubicle, with the fans at the bottom. f H - .
< G ,
B F 4
< E >
. _ Drill «D
: Temporary Hanging: A temporary temporary hanging| | C
hanging point is provided to hang the .
unit on before securing the phase Drill 4 off L —— 1 ™ i _
assembly to the backplate at the four mﬁg:l:'s"g ) ’e, = Rt = LR LU %} 0RO} -8 1
corners.
| r’i'w
: ! ono
: i — N
Q| il ollo of|lo @)
: : j j[ N
o | il ollo ol|lo )
! T N
] e
P ; Q
._)_ : [s]h 1] [s}ite] O
© | i o|lo ollo 0|
/ Jo-o lo-al- el L
‘g—b -
‘> — L P M
A B C D E F
24 (0.94) 23 (0.91) 72 (2.83) 144 (5.67) 247.5 (9.74) 319.5 (12.58)
G H J K L M
391.5 (15.41) 495 (19.49) 567 (22.32) 639 (25.16) 732 (28.82) 35.5 (1.40)
N P Q
35(1.38) 678 (26.69) 712 (28.03)
Dimensions are in millimetres (inches)
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Backplate Drilling Procedure
Cover any units already mounted to the backplate to protect them from stray metal filings before drilling the mounting holes.

Refer to the diagram on the previous page and drill the mounting holes into the backplate. The holes must be positioned accurately.
For each phase assembly:
o Drill 5 holes to suit M10 flush-fitting inserts. Fit the nut inserts.

The nut inserts MUST be flush-fitting so that the phase assembly foot rests on the backpanel. If the phase assembly is
mounted incorrectly it will damage the moulding.

Connecting the Fishplates

Fishplgte
Before fitting the Phase Assemblies to the back panel, Control Panel Assembl Comr?::tetiﬁ;g?swo
loosely fit the fishplates to the right hand side terminals fixing holes y secured BEHIND terminal
(A+, A-) of each Phase Assembly. | |.
The fishplates are fitted with M10 nut inserts. Secure the o [O jo [ o o |0 O] o | [ [0 O] o
fishplates behind the terminals using M10 bolts (8:8 steel °© ° | °
grade) and spring disc washers (preferred, or single coil ||
spring washer). Hand tighten only. |
Fitting the fishplate behind the terminal allows the phase 50 50 50
assembly to easily be lifted away from adjacent phase — 5
assemblies and any associated busbar connections. -
A+ L o A+
0 0 0 0 (o}e]
8:8 minimum steel grade bolts are
recommended for all busbar connections and e
mounting duties. © o
A- L 5 A-
(o]
| \
N\
N\
‘ ‘ M10 busbar
[s) | [s) o connections
LdJo Ol | Ldo Ol | Lo ol |
O O O O O O O O O O 0O O
L1 L2 L3
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Temporary Hanging Bolts

We strongly recommend using the temporary mounting hole to hang the unit on the backplate - the phase assemblies are
heavy. This mounting point is not intended for permanent fixing.

e Fit M10 x 20mm long bolts to the three "temporary hanging" mounting holes. Screw them in part of the way so that you can still see 12mm of
thread.

The phase assembly will temporarily hang on this portion of thread.

Offering-Up the Phase Assemblies
The phase assemblies are heavy. Use a proper lifting procedure to load them on to the fork lift. Note that the Phase Assembly is fitted with a handle,
opposite the AC terminal, to improve handling.

A stabilising bracket is supplied to steady the phase assembly when using the fork lift. Secure the bracket to the AC terminal using two M10 bolts as
shown below.

For each phase assembly: | Temporary
“ ' " Hanging

Handle
IEEEN

o  Lift the phase assembly
by fork lift and hang it
on the "temporary
hanging" bolt.

e  Secure the phase
assembly on the
backplate using 4 off
M10 bolts and lock
washers. Hand tighten
only.

o

e Remove the
"temporary hanging"
bolt.

Stabilising
Bracket

e Remove the stabilising
bracket.

Fork Lift

Attach the remaining fishplates: Back Plate
e To DC motor terminals A+ and A- (whichever pair are to be used)
e TolLl, L2and L3 AC supply terminals
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Tightening the Drive

When all the bolts are in place, tighten them to the following torques:
e mounting bolts (4 per phase assembly) : 32Nm (23.6 ft.Ibf)
o fishplate bolts : 32Nm (23.6 ft.Ibf)

Reminder : Remove the "temporary hanging™ bolts.

Support screw

Fitting the Control Panel Assembly

Fit the M6 x 16mm support screw assemblies [screw, single coil spring washer & plain washer] (A) to the
central phase assembly (as shown opposite) and to the equivalent position at the bottom of the phase
assembly. Screw them in only part of the way so that the control panel assembly can hang from them.

Offer-up the control panel assembly and hang it from the two central support screws (A).
Secure the gantry using the M6 x 16mm support screw assemblies (B).
Tighten all screws to 4.5Nm (3.3 ft.Ibf).

Top of central phase assembly

590PXD Field
Door
Assembly Controller

ce
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Terminal Connections

The control panel assembly has connectors for each phase assembly. These are 1 2
secured in such a way that the cables will only reach the correct terminals set: 1, 2,
3ord4.

Terminal sets 3 & 4 feature similar 6-way connectors, however
one is a male connector and the other a female, so they can't be
fitted incorrectly.

Complete the same connections for each phase assembly, plus make the additional

armature voltage feedback connection to the central Phase Assembly (shown
below). Make sure the terminals are clipped together correctly.

Fit the push-fit control terminals (A) from the control panel assembly. Fit the
screw-in power terminals (B).

This completes the building of the DC590+ Drive (other than attaching the front
cover).

|:| This connection

is only used
on the central

I:]] ﬂ ~~ Phase Assembly
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Electrical Installation

IMPORTANT: Please read the Safety Information on page Cont. 3 & 4 before proceeding.
Refer to Electrical Installation, page 3-9 to continue with the drive installation.

Fuse Microswitch

*,

Y,

\
\

/
AcCT  /

Firing Sequence

Power Board

Auxiliary
Plug

10 Ol

590PXD
Door
Assembly

10 Ol

Field
Controller

Field Plug
(this plug
has two
retaining
screws)

D

Protective . - - Protective
Earth (PE) —__ ‘EI _ [Feesh } \_ E", Earth (PE)
Control — J:{ E T Power
Connections ® Q| o ® Connections
- 2] =iy o1
L1 [ L2 \ L3
|
. | Armature
Codmg_ | Voltage
(Suppression)  pa,  Feedback
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Control Connections

h | Auxiliary Power
(N-_: ] Main Contactor Coil

MA+ ] Refer to “DC Contactor -

MA- External VA Sensing" in Product Manual
FL1 J External AC Field

FL2 690VAC MAX 1PH 50/60Hz

E* J Field Output DC

Power Connections

GA466440
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& 52 9 5
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Q
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Frame H: Additional Information

Removing the Cover (Frame H)

The cover is manufactured from sheet metal and weighs:-

e 2Q Non-Regenerative = 10kg (22 Ibs)
e 4Q Regenerative = 15kg (33 Ibs)

To remove the cover use a flat headed screwdriver to undo the two screws at the base of the cover.

Now lift the cover base outwards and upwards, once the cover has been raised two centimetres it can now be

removed.
To replace the cover follow the procedure in reverse, engaging the locating studs at the top, moving into final Side
location and tightening fixing screws. View

This cover is essential for the correct cooling of the drive. If it is not replaced after
installation, the drive will overheat.

Changing DC Output Terminals (Frame H)
Remove

e Remove the left-hand cover plate(s) and retain the cover and screws. —2cm T % 2 screws

e Remove and retain the 12 M6 nuts clamping the outgoing terminals to the cross plates.

e Remove the 12 M6 bolts securing the outgoing busbar assembly. Remove the assembly.

o Carefully remove the gasket(s) for use on the left-hand side.

o Refit the cover to the right-hand side of the drive. Refit the gasket to the left-hand side of the drive.
o Refit the terminal assemblies.

The 2Q terminal assembly is not polarised and may be fitted in any orientation. The 4Q terminal assemblies are
handed and must be reversed to fit on the left-hand side.

e Move the terminal markers as appropriate, the A+ terminal will still be at the bottom or AC input at the end of the product.

¢ Tighten terminal assembly bolts to the torque given in Appendix E: ""Technical Specifications™ - Termination Tightening Torque
(Frame H).
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Installation Drawings

Drive Installation Drawings
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Figure 3- 28 Frame 1 : 15A & 35A Stack Assembly — Drg. No. HG466465
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140
FIXING CENTRES

161

418
FIXING CENTRES
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NOTES

1. FOR DETAILS OF ELECTRICAL CONNECTIONS SEE MANUAL.

2. AT LEAST 161mm CLEARENCE ABOVE UNIT MUST BE PROVIDED
FOR INSTALLATION.

3. AT LEAST 100mm CLEARENCE BELOW UNIT MUST BE PROVIDED
FOR AIR COOLING.

4. 1T IS NECESSARY TO REMOVE COVER AND TERMINAL COVER

5]

292

WHEN ELECTRICAL CONNECTIONS ARE BEING MADE.
MECHANITCAL MOUNTING FIXINGS ARE NOT SUPPLIED.

Figure 3- 29 Frame 2 : 40A-165A Stack Assembly
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Figure 3- 30 Frame 3:
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SEE NOTE 6

NOTES:

CONTROL TERMINALS ARE PLUG-IN STYLE TERMINALS CAPABLE OF ACCEPTING 1.5mm* CABLE

INTG CLAMP STYLE LOOPS. MOTOR THERMISTOR TERMINALS ARE SPRING-CLAMP STYLE TERMINALS
CAPABLE OF ACCEPTING 1. 5mm* CABLE.

TERMINAL BLOCKS D1-D8 ARE CAPABLE OF ACCEPTING 2. 5mm? CABLE INTO CLAMP LOOPS,

FRONT COVER CAN PASS THROUGH 180°. [T IS NOT NECESSARY TO OPEN FRONT COVER WHEN
ELECTRICAL CONNECT IONS ARE BEING MADE.

TERMINAL COVER IS SELF RETAINING, AND REMOVED BY LIFTING AT THE WIRE ENTRY APERTURE.
EARTH CONNECTION IS M6 ALL OTHER CONNECTIONS ARE M8. ALL NECESSARY FIXINGS FOR ELECTRICAL
CONNECT IONS SUPPLIED. MECHANICAL MOUNTING FIXINGS ARE NOT SUPPLIED.

AT LEAST 100mm CLEARANCE ABOVE AND BELOW CONVERTER MUST BE PROVIDED FOR COOLING AIR.

© 1998 EUROTHERM DRIVES LTD./INC.

180A Stack Assembly - Drg No. HG466427
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NOTES:
1. CONTROL TERMINALS ARE PLUG-IN STYLE TERMINALS CAPABLE OF ACCEPTING 1.5mm? CABLE
INTO CLAMP STYLE LOOPS. MOTOR THERMISTOR TERMINALS ARE SPRING-CLAMP STYLE TERMINALS
[ 1] [1[1] CAPABLE OF ACCEPTING 1.5mm? CABLE.
3 2. TERMINAL BLOCKS D1-D8 ARE CAPABLE OF ACCEPTING 2.5mm? CABLE INTO CLAMP LOOPS.
é%%{{ =1—— « 3. FRONT COVER CAN PASS THROUGH 180°. IT IS NOT NECESSARY TO OPEN FRONT COVER WHEN
=) o =) ELECTRICAL CONNECTIONS ARE BEING MADE.
. TERMINAL COVER IS SELF RETAINING, AND REMOVED BY LIFTING AT THE WIRE ENTRY APERTURE.
EARTH CONNECTION IS M6 ALL OTHER CONNECTIONS ARE MB. ALL NECESSARY FIXINGS FOR ELECTRICAL
CONNEGT |ONS SUPPLIED. MECHANICAL MOUNTING FIXINGS ARE NOT SUPPLIED.
AT LEAST 150mm CLEARANGE ABOVE AND 100mm BELOW CONVERTER MUST BE PROVIDED FOR COOLING AIR.

7 . ALL HEAVY CURRENT TERMINALS M& HEX HD BOLTS, NUTS AND BELVILLE WASHERS.
EARTH TERMINAL M6 © 1998 EUROTHERM DRIVES LTD./|

CONTROL -
TERMINALS

100
SEE NOTE 6
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Figure 3- 31 Frame 3 : 270A Stack Assembly - Drg No. HG466428

DC590+ Series DC Digital Drive
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Figure 3- 32 Frame 4 : 380-830A Stack Assembly — Drg. No. HG466700U001

DC590+ Series DC Digital Drive
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DRIVE MOUNTING SURFACE
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Figure 3- 33 Frame 4 : 380-830A External Vent Kit Installation — Drg No. HG466700U002

DC590+ Series DC Digital Drive
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INTERNAL COQOL ING AIR ENTERS

ON THIS FACE. MAIN COCLING AIR
MUST MOT BE DEFLECTED BACK ON
THIS SURFACE.

TO ENSURE FULL RATING OF FEILD
AND INTERNAL CIRCUITS DRIVE
MUST BE OPERATED WITH FRONT
COVERS FITTED.

SEE DRAWING HG4B6&700U0DZ FOR
DETAILS OF EXTERNAL EXHAUST
OFTION,

AREA BELOW DRIVE MUST BE CLEAR
TO REPLACE FAN WITH DRIV