OMNIPULSE
DSD

Instruction Manual

MATERIAL HANDLING

Part Number: 140-10322-R4

January 2011

© Copyright 2011 Magnetek Material Handling



©2011 MAGNETEK

All rights reserved. This notice applies to all copyrighted material, included with this product, including,
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PRODUCT MANUAL SAFETY INFORMATION

Magnetek, Inc. (Magnetek) offers a broad range of radio remote control products, control
products and adjustable frequency drives, and industrial braking systems for material handling
applications. This manual has been prepared by Magnetek to provide information and recommendations
for the installation, use, operation and service of Magnetek’s material handling products and systems
(Magnetek Products). Anyone who uses, operates, maintains, services, installs or owns Magnetek
Products should know, understand and follow the instructions and safety recommendations in this manual
for Magnetek Products.

The recommendations in this manual do not take precedence over any of the following
requirements relating to cranes, hoists lifting devices or other material handling equipment which use or
include Magnetek Products:

¢ Instructions, manuals, and safety warnings of the manufacturers of the equipment where the
radio system is used,

¢ Plant safety rules and procedures of the employers and the owners of facilities where the
Magnetek Products are being used,

¢ Regulations issued by the Occupational Health and Safety Administration (OSHA),

e Applicable local, state or federal codes, ordinances, standards and requirements, or

o Safety standards and practices for the industries in which Magnetek Products are used.
This manual does not include or address the specific instructions and safety warnings of these
manufacturers or any of the other requirements listed above. It is the responsibility of the owners, users
and operators of the Magnetek Products to know, understand and follow all of these requirements. Itis
the responsibility of the employer to make its employees aware of all of the above listed requirements and
to make certain that all operators are properly trained. No one should use Magnetek Products prior to
becoming familiar with and being trained in these requirements and the instructions and safety
recommendations in this manual.

WARRANTY INFORMATION

For information on Magnetek’s product warranties by product type, please visit www.magnetekmh.com.
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CHAPTER 1: INTRODUCTION

Assessing the System Requirements

It is important to know how you’re going to use the drive before you start installation and wiring. You will
need to know your requirements for the following components:

Speed control method(s)

Braking method(s)

Power source voltage, number of phases, and kVA rating
Power source location

Wire size

Grounding location and method

Assessing the Drive Environment

When you choose a location for OmniPulse DSD, perform the following steps:

1.

Ensure that three-phase power source is within (+10% to -10%) of nominal input voltage range of
150 to 525VAC. The drive is not sensitive to phase sequence. Input power specification is
contained on drive nameplate.

2. Ensure that control power is 115VAC (-10% to +10%), 1 phase.

3. Ensure the encoder is supplied with +5VDC.

4. If the amperage requirement is greater than 200 mA, provide an auxiliary power supply to the
encoder.

5.  When connecting a drive (230V/460V, Transformer or Reactor 100AMP and smaller) a 3% line
reactor is required. Above 100AMPS a full rated Isolation Transformer is required. Transformer
kVA is to be equal to (output VDC multiplied by output current) divided by 884. kVA = VDC * ADC
/ 884

6. Ensure that the encoder wiring is less than 300 feet.

7. Ensure that the encoder wiring is isolated from the power wiring.

8. Ensure that the encoder wiring shield is grounded only at drive end.

9. Ensure that the drive circuit wiring is protected or isolated from:

e Ambient temperatures outside the range of +32° F to +113° F (-0° C to +45° C). (Consult
Magnetek if you must exceed this temperature range.)

¢ Rain or moisture

e Corrosive gases or liquids

e Direct sunlight

e Severe mechanical vibration

10. Ensure that the drive is housed in an appropriate NEMA-rated enclosure.

11. For severe-duty applications (for example—Ilong lifts) or with 75-Hp-or-greater motors, ensure
that the drive control system is adequately cooled, even though the ambient temperature limit is
not exceeded. For more information, contact Magnetek.
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OmniPulse DSD General Specifications

230V Class

Specification

Specification Values and Information for Each 230V-Class Model

(C.F.= Consult Factory)

To] o To] o Te] o
» o o -~ -~ N
~ [9V] AN [9V] N [9N] .
T - A - A B
< < < < < < o o o o
J J J J J J
Rated current (A) 10 31 62 106 206 330 480 640 | 1100 | 1550
Capacity (kVA) 27 | 68 | 14 27 53 81 | 120 | 158 | 236 | 345
460V-Class

Specification

Specification

Values and Information for Each 460V-Class Model
(C.F.= Consult Factory)

Yo} o Yo} o {o] o
(o)) o o — — N
~— (9] N (9] N AN .
AR AR R R
e S
I 3 I 3 I 3
Rated current (A) 10 31 62 106 | 206 | 330 | 480 | 640 | 1100 | 1550
Capacity (kVA) 5.7 14 28 57 110 | 120 | 249 | 328 | 492 | 718
230V and 460V-Classes
Specification Specification Value and Information for All Models
Certification UL,CUL
Rated input power | Line Self-Adapting to either 230VAC or 460VAC, 3 phase
supply volts & freq | Control 115VAC, Single phase

Allowable input voltage fluctuation

+10% or —10% of nominal

Allowable input frequency fluctuation

48 to 62 Hz

Control method

Full wave six pulse SCR control

Maximum output voltage VDC

Max output voltage 240VDC for 230VAC 3 phase input.
500VDC for 480VAC 3 phase.

Field weakening range

Up to maximum nameplate RPM

Output speed control range

1000:1

Regulation

Overload capacity

150% of rated load for 1 min. 200% full load current for
10 seconds

Remote frequency reference sources

0-10VDC,+10VDC

Accel/decel times

0.5 to 15.0 sec both ramp parameters are independently
adjustable

Motor overload protection

I to motor overload protection

Overcurrent protection level (OC1)

200% of rated current for 10 seconds

Circuit protection

Instantaneous over-current protection, blown-fuse
protection, shorted SCR (test upon power-up)

Undervoltage protection level

The AC input power has dropped below 80% of the

or lower than 50% for one cycle.
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Specification

Specification Value and Information for All
Models

Heatsink overtemperature

Thermostat trips at 125° C

Current Limit

Maximum Armature Current Limit of 0-300%

Other protection features

Motor contractor, motor overload, overspeed,
mechanical brake failure, open armature, E-stop
circuit fault, failure touchless, mechanical overload
and field loss.

Location

Indoors; requires protection from moisture,
corrosive gases, and liquids

Ambient operating temperature

32° to 113°F (0° to 45°C) for open chassis

Storage temperature

32° to 113°F (0° 45°C)

Humidity 95% relative; noncondensing
Vibration 1 G less than 20 Hz; 0.2 G for 20-50Hz
Elevation 3300 Ft. (1000M) or less

AC Reactor Specifications

Reactors, input (line) devices, protect direct current drives and other load devices against excessive

voltage and current.

The following guidelines may help determine input reactor requirements:

¢ 100A and below a 3% line reactor is required
o Above 100A an isolation transformer is required KVA=(VDCxADC)/884

230V and 460V - Class

Model Number

230V and 460V Part Number

Maximum Amps of Reactor

45195 REA460-7.5 12

45200 REA460-15 25

45205 REA460-30 45

45210 REA460-75 100
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CHAPTER 2: INSTALLATION

Precautionary Statements

IMPORTANT, WARNING, CAUTION, and Note statements are used throughout this manual to
emphasize important and critical information. These statements help ensure safety and prevent product
damage. The statements are defined below:

A IMPORTANT

A statement of conditions that should be observed during drive setup or operation to ensure dependable

service.
A CAUTION

A statement of conditions that must be observed to prevent undesired equipment faults or degraded drive

system performance
iti WARNING

A statement of conditions that MUST BE OBSERVED to prevent personal injury, death, or serious
equipment damage.

NOTE: A NOTE statement is used to notify installation, operation, programming, or maintenance
information that is important, but not hazard-related.
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WARNING

e When preparing to mount the OmniPulse DSD drive, lift it by its base.
Never lift it by the front cover.

e Mount the drive on nonflammable material.

e The OmniPulse DSD drive generates heat. For the most effective
cooling possible, mount it vertically. For more details, refer to the
“OmniPulse DSD Dimensions/Heat Loss-Open Chassis” in this
chapter.

¢ When mounting units in an enclosure, install a fan or other cooling
device to keep the enclosure temperature below 113°F (45°C).

NOTE: Failure to observe these Warnings may result in equipment
damage.

This chapter explains the following:

1. Choosing a location

2. OmniPulse DSD components and external devices
3. Drive environment

4. Drive installation

In addition, this section will cover information on the components that interconnect with OmniPulse DSD.

Choosing a Location

Be sure that the drive is mounted in a location protected against the following conditions:
o Extreme cold and heat. Use only within the ambient temperature range:
Open Chassis: +32 to 113°F (0 to 45°C)
o Direct sunlight (not for use outdoors)
¢ Rain, moisture
e High humidity
¢ Oil sprays, splashes
e Salt spray
e Dust or metallic particles in the air
e Corrosive gases (e.g. sulfurized gas or liquids)
e Radioactive substances
e Combustibles (e.g. thinner, solvents, etc.)
e Physical shock, vibration
¢ Magnetic noise (e.g. welding machines, power devices, etc.)
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OmniPulse DSD System Components and External Devices

OmniPulse DSD Drive Components

e Logic input relays

e Logic output relays

e Motor contactor

e 3 Phase input AC line reactor or 3 Phase input isolation transformer

Required External Devices

e Motor

e User input device (pendant, joystick, PC, PLC, radio, or infrared control)
e External circuit protection devices (fuses or circuit breakers).

e R-C surge suppressors on contactor coils

1/19/2011 Page 9 of 107 OmniPulse DSD Manual
140-10322-R4



Pre-Installation Considerations
Receipt of Shipment

All equipment is tested against defect at the factory. Any damages or shortages evident when the
equipment is received must be reported immediately to the commercial carrier who transported the
equipment. Assistance, if required, is available from your Magnetek representative. Always refer to the
order number, equipment description, and serial number when contacting Magnetek.

Unpacking Instructions

Remove the protective shipping material from around the equipment. Remove all packing material.
Unbolt the equipment from its crate. Inspect for loose wiring. Make sure that all contact wedges and
other shipping devices have been removed.

Packing Instructions for Reshipment or Storage

For long periods of storage, equipment should be covered to prevent corrosion and should be placed in a
clean, dry, location. If possible, equipment should be stored in its original crating. Periodic inspection
should be made to ensure that the equipment is dry and that no condensation has accumulated. The
equipment warranty does not cover damage due to improper storage.

The drive should be packed in its original shipping container if it is required that it be shipped.
Assistance, if required, is available from your Magnetek representative.

Physical Installation

The OmniPulse DSD Drive is air-cooled. The lowest HP rated units are cooled by convection; all other
units are equipped with a fan to ensure adequate airflow. Select a site for installing the drive that is clean
and well ventilated. Maintenance will be minimized if the drive is located in a clean atmosphere.

The standard drive is designed for vertical mounting. Attach the drive to a cabinet panel or other vertical
structure using the mounting holes provided at the back of the drive. Ensure that the unit is level.
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Installing the Drive
To install OmniPulse DSD:

1.

Ensure the drive will be used in a proper environment.

2. Review “OmniPulse DSD Terminal Diagram”.

3. Determine the sizes and connection locations for the drive components and external devices that
need to be wired. Locate the ground.

4. Determine the position of the subpanel.

5. Ensure that the drive is positioned vertically so that the heat can dissipate properly.

6. Ensure that the air can flow freely around the heatsink as shown in outline drive chassis
drawings.
Note:

e The recommended clearances at the top, bottom, and both sides of the OmniPulse DSD Drive
are the same for both open chassis and NEMA 1 enclosures.

o Allowable intake air temperature: 32°F to 104°F (-0°C to +40°C)

e If necessary, a heater or air conditioner must be used to maintain the temperature range listed
above.

7. Lay out the wire runs. Size the wire according to NEC Table 610-14(a). At a minimum, use #16
AWG for control wiring and #12 AWG for power wiring. When performing this step:
o Ensure that the drive control circuit and power circuit wires are perpendicular to each other at

any point they cross.

o Keep power and control festoon wiring in separate cables.
e Separate control drive circuit and power circuit wiring on the terminal block strip.

8. Obtain the appropriate hardware for mounting.

9. Mount the subpanel or surface to which you are mounting the drive (contact Magnetek if you
need advice on mounting, especially for larger drives).

10. Fasten the drive and components to the subpanel.

11. Remove the terminal cover.

12. Follow the wiring practices outlined in Chapter 3, “Wiring”.
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OUTLINE DRAWING 106A
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Figure 1: Drive Chassis Outline, OmniPulse DSD 100 Amp
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OUTLINE DRAWING 206A
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OUTLINE DRAWING 330A
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Figure 3: Drive Chassis Outline, OmniPulse DSD 300 Amp
1/19/2011 Page 14 of 107 OmniPulse DSD Manual

140-10322-R4



OmniPulse DSD DC Drive Dimension / Heat Loss

Drive Heat Loss
Part Capacity (Watts)
Number (Amps) Height Width Depth Weight Total
21in 13in 10" 291bs
144-45195 10 (540mm) | (330mm) | (260mm) | (13KG) 400
21in 13in 10" 291bs
144-45200 31 (540mm) | (330mm) | (260mm) | (13KG) 400
22 in 13in 10" 42lbs
144-45205 62 (560mm) | (330mm) | (260mm) | (19KG) 400
22 in 13in 10" 42lbs
144-45210 106 | (560mm) | (330mm) | (260mm) | (19KG) 400
22 in 13in 14" 62lbs
144-45215 206 | (560mm) | (330mm) | (360mm) | (28KG) 645
24" 17" 13" 110Ibs
144-45220 330 | (510mm) | (430mm) | (330mm) | (50KG) 345
Consult 44" 30" 16" 225lbs
Factory 480 | (1120mm) | (810mm) | @10mm) | (102kg) | 1497
Consult 1550 71" 45" 18" 660lbs Consult
Factory (1800mm) | (1140mm) | (460mm) | (300KG) Factory
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Selecting, Mounting and Wiring of the Digital Encoder

Encoder Selection

A quality encoder is recommended for use with the OMNIPULSE DSD controller for speed feedback. The
encoder should be a two-channel, quadrature, zero-speed type device with differential line drivers. The
OMNIPULSE DSD drive supplies +5V power for an encoder; however, the encoder and feedback signals
may operate from another source (up to 15 volts if desired). The Pulses per Revolution count must be
sufficient to provide an adequate frequency feedback at very low speeds, and yet not exceed 300 kHz
(per channel) at top speed. For most applications this target will be met when the feedback frequency
(per channel) is greater than 50KHz at contract speed. For geared machines with motors running at 1750
or 1150RPM, a 2500PPR encoder may be used. Direct mounted hollow shaft encoders, electrically
insulated from the motor shaft and motor frame, will yield the best results. The use of an analog AC or
DC tachometer is not supported by OMNIPULSE DSD drives software or hardware.

Mounting

Proper mounting and alignment of the digital encoder used for speed feedback is very critical for the
smooth operation of the OMNIPULSE DSD controller. Even the slightest wobble of the encoder shaft due
to misalignment can cause once-per-revolution torque pulsation that have the potential of exciting natural
rope resonance frequencies.

===
Non-concentric . :
F

Angular Misalignment

End Float

Figure 4: Common Problems in Encoder Mounting
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Magnetek recommends mounting the encoder used for motor speed feedback directly to the motor shaft,
usually to the end opposite the drive end. Normally a stub shaft is mounted in the end of the motor shaft.
The stub shaft must be absolutely concentric (share the same center) with the motor shaft, and have no
angular misalignment. The encoder is normally face mounted to a bracket that is mounted on the motor.
A standard NEMA 56 “C” face adapter bracket may be used, or a special fabricated bracket may be
designed and used. The encoder should be mounted on the bracket and positioned so that the encoder
shaft and the stub shaft are concentric and have no angular misalignment or run-out. The coupling
should have electrical insulation to isolate the motor shaft from that of the encoder. The body of the
encoder should be electrically insulated from the motor frame.

Coupling

There is likely to be some small amount of misalignment, regardless of the care used in mounting the
encoder. A good quality coupling between the encoder shaft and the motor stub shaft can help avoid the
remaining problems due to shaft runout. A good coupling will also offer some protection for the encoder
against end float, a condition which exists in gearing on direction changes, and which can be transmitted
through the motor. Again, the coupling should provide electrical insulation between the motor and
encoder shafts.

Exceeding Operating Specification

Do not exceed the operating specification of the encoder/drive, in order to prevent the encoder from
providing incorrect data. All encoders have inherent mechanical and electronic limitations regarding
speed. The combination of several design factors including bearings, frequency response of the
electronics, and PPR of the encoder, etc. combine to determine "maximum operating speed". Exceeding
the maximum speed may result in incorrect data or premature failure. The encoder manufacturer can
provide both the electrical and mechanical encoder specifications.

To determine the encoder's maximum operating speed:

Step 1:
Determine maximum electronic operating speed in RPM.
RPM - Encoder freq. response (kHz) x 60

Encoder PPR

Step 2:

A. If the RPM calculated in Step 1 is less than or equal to the encoder's maximum mechanical RPM
specification, then the RPM calculated in Step 1 is the maximum operating speed specification for this
particular encoder application.

B. If the RPM calculated in Step 1 is greater than the encoder's maximum mechanical RPM
specification, then the maximum mechanical RPM specification is the maximum operating speed for
this encoder application.

Step 3:
Compare the maximum operating speed as determined in Step 2 above with the application
requirements.
To determine if the application exceeds the operating specification of the OmniPulse DSD:
. Calculate the maximum pulses per revolution (PPR) for this application (using the
HPV 900 frequency limit of 300 kHz and 120% of the application’s
top speed)
300,000 Hz*60
max application RPM*1.2

PPRmax =

Verify that the selected encoder’s PPR is below the calculated maximum PPR (PPRmax) for this
application.
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CHAPTER 3: WIRING

A WARNING

Before you wire the drive, review the following practices to help ensure that your system is wired properly.

o Use hard contact inputs rather than solid-state inputs on external user input devices.

e OmniPulse DSD drives require input reactance. Ensure that there is at least 3 percent impedance
between the power source and the drive input. To accomplish this, you can install an isolation
transformer, or use an AC line reactor on the input of drives with 60HP or less output. If enough
impedance isn’t provided, excessive peak currents could damage the input power supply circuit.

o Comply with “Suggested Circuit Protection Specifications”.

e Use time delay fuses, which are sized at 150% of drive's continuous-rated current, for drive input
protection.

o Use appropriate R-C or MOV type surge absorbers across the coil of all contactors and relays in the
system. Failure to do so could result in noise-related, nuisance fault incidents.

e Do not ground the drive with any large-current machines.

e Before you use any welding or high-current machines near the crane, disconnect all line and ground
wiring.

e A two or three pole output contactor, with auxiliary contacts, should be installed between the drive
and motor.

¢ Do not let the wiring leads come in contact with the drive enclosure.
¢ Do not connect power factor correction capacitors to the drive input or output.
e Hard-wire the drive and motor (e.g., festoon cable). Do not use sliding collector bars.

e If you have a user input device, use shielded cable between the drive input terminals and the
interface output terminals or user input device(s).

e Before turning on the drive, check the output circuit for possible short circuits and ground faults.

¢ Increase the wire size by one size for every 250 ft. between the drive and motor; suggested for center
driven cranes, trolleys and bridges.

e When using more than one transformer for the drive's power, properly phase each transformer.

e Toreverse the direction of rotation, interchange any two armature motor leads (A1 and A2).
(Changing L1, L2 or L3 will not affect the shaft rotation direction.)

e Use shielded cable for all low-level DC speed reference signals (0 to 10VDC, 4 to 20 mA). Ground
the shield only at the drive side.

o Please observe National Electrical Code (NEC) guidelines when wiring electrical devices.

Note: Failure to observe these warnings may result in equipment damage.
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TYPICAL POWER WIRING
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Figure 6: TYPICAL POWER WIRING
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Suggested Circuit Protection Specifications and Wire Size

In order to comply with most safety standards, some circuit protective devices should be used between
the incoming three-phase power supply and the OmniPulse DSD. These devices can be thermal,
magnetic, or molded-case breakers (MCCB); or “slow-blow” type fuses such as “CCMR” or “J.”

A CAUTION

The following guidelines are only suggested values. Always conform to local electrical codes and wiring
practices.

Wiring Size

Rated Bi:: :y Inverse Time (P:ﬁ-‘gj;; Control | Ground
Model # furrent(A) Input Fuse M_oldgdlCase Wiring (1) Wiring | Copper (2)

nputFuse Class Circuit Breaker (AWG) (AWG) | (AWG)

230/460V Class

144-45195 | 15 CcC 20 12 16/14 12
144-45200 | 45 J 60 10 16/14 10
144-45205 | 70 J 110 4 16/14 8
144-45210 | 150 J 200 1/0 16/14 6

References:
1. NFPA 70 National Electrical Code 2008 Table 610-14(a) 90° C, 60-minute, copper, 45° C ambient.
2. NFPA 70 National Electrical Code 2008. Table 250-122.
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Power Circuit Wiring Procedures

To wire the power circuit for OmniPulse DSD:
1. Run the three-phase power supply wires through an appropriate enclosure hole.

2. Referring to “Suggested Circuit Protection Specifications—OmniPulse” and the following two
tables, connect the three-phase power supply wires to a circuit protection system.

Connect the three-phase power supply wires from the circuit protection Terminals L1, L2 and L3.
From Terminals A1 and A2, connect the power output wires to the armature leads A1 and A2.

From drive terminals F1 and F2 (proper current selection point) connect motor field.
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230/460 Power V Class Terminal Functions

42195 — Consult Consult
Model 45210 45215 45220 Factory Factory
Rated 10 to 640 to
106 206 Amps | 330 Amps | 480 Amps 1550
Current
Amps Amps
L1
L2
Main circuit input power supply
L3
ARM (+) ARM(+) P P
s ARM (-) ARM(-) N N
>
g F1 (+)
) F1(+) TB2(1) TB1(3)
~ (Proper Amp Range)
F2(-) F2(-) TB2(2) TB2(4)
Armature
Voltage (+) TB5(+) TB1(3) P
Feedback
Armature
Voltage (-) TB5(-) TB1(4) N
Feedback
n Ground terminal (Ground resistance: 100 Q or less)
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Control Circuit Terminals

The table below outlines the functions of the control circuit terminals.

Classification | TB1 - Signal Function Description Signal Level
Terminal
7 M Contactor Auxiliary M Contactor Energized when
closed
49 Forward run/stop Forward run when closed,
stop when open
8 Reverse run/stop Reverse run when closed,
stop when open
9 Speed 2 (default) Multi-Function contact input
©
=4 Parameter 71
,‘D_, 10 Speed 3 (default) Multi-Function contact input
>
e Parameter 72
= ) . . 24VDC £ 10%
3! 11 Speed 4 (default) Multi-Function contact input
% Parameter 73
& 12 Speed 5 (default) Multi-Function contact input
Parameter 74
50 Speed 6 (default) Multi-Function contact input
Parameter 75
51 Fault Reset N/O(default) Multi-Function contact input
Parameter 76
52 Not used Multi-Function contact input
Parameter 77
5 53 Not used Multi-Function contact input
Q.
£ _ Parameter 78
g 2
%’ 2 54 Micro Speed Gain 1 (default) Multi-Function contact input
e »m
g Parameter 79
@ 48 Control +24 supply +24VDC for logic input
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Classification | TB1 - Signal Function Description Signal Level
Terminal
28 +10V Power supply output For analog command +15V (Allowable
T +10VDC power supply current 20 mA max.)
-(,9; 29 -10V Power supply output For analog command -15V (Allowable current
g —10VDC power supply 20 mA max.)
i 68-63 Analog speed reference -10 to +10V/-100% to 100% -10 to +10V (20k Ohm),
TE 0 to +10V/0 to 100% 0 to +10V/(20k Ohm)
< 76-71 Analog torque reference -10 to +10V/-100% to 100% -10 to +10V (20k Ohm),
0 to 10V/0 to 100% 0 to +10V/(20k Ohm)
o T 57 Common terminal for control ov -
o o circuit
<% E’_ 27,47,77 Connection to shield sheath - -
= of signal lead
42 Drive Fault N.O.contact (K1)
41 Center of N.O./N.C. (K1) Drive Fault
40 N.C. Contact (K1) Dry contact
38 N.O. (K2) Contact Multi-function output (K2) Contact capacity:
Parameter #82 Default (Brake | 115VAC, 500 mA or
39 Brake release
Release) less
36 Multi-function output (K3) 30VDC, 2A or less
37 N.0. (K3) Contact Parameter #83 Default (Brake
§ Brake release Release)
_Ug; 81 (K4) Open collector Multi-Function output (K4) Open collector Rated
3 UP or DOWN limit Parameter #84 Default (UP or | 500mA @ 24VDC
é DOWN limit)
% 79 (K5) Open collector Multi-Function output (K5)
© Alarm-1 Parameter #85 Default
(Alarm-1)
82 Control +24V Supply +24VDC for logic output
83 (K6) Open collector Multi-Function output (K6)
Drive running Parameter #86 Default (Drive
running) Open collector Rated
84 (K7) Open collector Multi-Function output (K7) 500mA @ 24VDC
Brake hold fault Parameter #87 Default (Brake
hold fault)
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Classification TB1 - Signal Description Signal Level
Terminal Function
45 Multi-Function
= 0to+ 10V Multi-Function analog | 0 to 10V Max. £5%
o Analog Output 1
S — Parameter 60-62 2mA or less
o g 80 Common
o .2
% »n 46 Multi-Function O0to+ 10V Multi-Function analog | 0 to 10V Max. £5%
<% Analog Output 2 monitor 2 Parameter | 2mA or less
65-67
2 A 0 to 300 kHz £5%
3 A- High level voltages
4 B Encoder Parameter Function# | > 09
o] Low level voltages
g 5 B- Feedback 15 0.0t00.8
5 Duty cycle (on/off)
30% to 70%
! +OVDC Encoder power suppl *VDC 5%
43 Common P PPy 350 mA
° a4 Common Jumper 44 to 1
5 1 Ground R-and S-
8 Modbus
Signal Common
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Electrical Hook up
Ensure that wire size and disconnect devices conform to the installation contractor’s drawings and to all
applicable codes.

Power Connections

The three phase input power to the drive is fuse protected internal to the Drive. However, it is
recommended to provide branch circuit protection by means of a circuit breaker in accordance with the
National Electrical Code, (USA) or as may be required by other local electrical codes.

Signal Connections
All low power, low voltage wiring to the OmniPulse DSD controller should be run separate from the
115VAC or higher power connections and the DC motor armature and field connections. These include:

— Encoder Wiring

— Speed Reference Wiring

— Pre-Torque Reference Wiring
— 24 VDC Logic Inputs

— Analog Outputs

— Open Collector Logic Outputs

Rewiring these signals in shielded wire is recommended to avoid noise pickup.

Grounding
The OmniPulse DSD controller, the utility power system feeding it and all other connected power
equipment should be grounded as follows:

The facility power ground and grounding wire sizes should comply with NEC, UL, CSA and other
applicable codes for power distribution safety.

A common grounding stud or bus bar should be provided within the drive enclosure cabinet, electrically
bonded to the metal enclosure.

A grounding wire should be provided directly from the grounding terminal on the OmniPulse DSD drive
chassis to the common grounding stud.

A grounding wire should be provided directly from the electrical sub-panel on which the OmniPulse DSD
drive is mounted to the common grounding stud. Other electrical equipment, such as fans or relay
circuits may be grounded to the electrical sub-panel.

A grounding wire should be provided directly from the hoist motor frame to the common grounding stud.

A grounding wire should be provided directly from the power isolation transformer frame to the common
grounding stud.

A grounding wire should be provided directly from building steel to the common grounding stud.

If an armature circuit ripple filter is used, a grounding wire should be provided directly from the ripple filter
inductor frame to the common grounding stud. The sub-panel for capacitor mounting within the filter
should have a grounding wire to the inductor frame.

The secondary side of the power isolation transformer should remain un-grounded.

The low voltage circuit common should be grounded by connecting A1TB1-43 or A1TB1-44 to A1TB11.
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Connect terminal G to the common panel ground. Use ground wiring as specified in “Suggested Circuit
Protection and Wire Size” on page 22, and keep the length as short as possible.

¢ Ground Resistance: 230V class; 100Q (ohms) or less, 460V or greater class; 10Q (ohms) or less.
e Never run the OmniPulse drive ground wires in common with welding machines, or other high-current

electrical equipment.
¢ When more than one drive is used for the same system, ground each directly or daisy-chain to the

ground pole. Do not loop the ground wires.

n n n (m] r1 1 (] (] 1
\ /
e e Not e
Correct Acceptable Acceptable

ot )
Acceptable

1 1
i : i
Correct N

Figure 5: Grounding of OmniPulse DSD Drive and DC Stabilized Shunt

Encoder Wiring
Wiring between the encoder and the OmniPulse DSD drive should be shielded cable with 3 twisted pairs.

The pairs should be made up of A and A, B and B, +5VDC and common. The shield should be insulated
from the encoder case, and only connected at the drive end, to A1TB1 (6). This cable should be runin a
separate conduit between the encoder and the OmniPulse DSD drives.
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Pre-power Check

iii CAUTION

To prevent damage to the drive, the following checks MUST BE performed BEFORE applying 3-PHASE
INPUT POWER to the drive.

A. Inspect all equipment for signs of damage, loose connections, or other defects.

B. Ensure the three-phase line voltage is within +10% of the nominal input voltage range of 150 to 525
VAC. The drive is not sensitive to phase sequence. Input power specifications are contained on the
drive nameplate or the drive system Schematic Diagram.

C. Remove all shipping devices and relay wedges. Manually operate all contactors and relays to ensure

that they move freely.

Ensure that all electrical connections are secure.

Ensure that all transformers are connected for proper voltage according to the Drive system

Interconnection Diagram.

mo

Drive Start up
Refer to the recommended connections shown in the connection diagrams. Attach a voltmeter across the
115VAC source for the control power supply, at A4dTB3-1 & A4TB3-7.

Apply the control and three-phase power and verify that the control power is between 103 VAC and
126VAC. Then press the RESET push button on the front of the power cube, and observe the drive
power-up sequence as described below.

Drive power-up sequence

The power up sequence can be observed by monitoring the Standard Control/Display Unit (SCDU) on the

front of the power cube.

1. First, all of the segments on the digital LED display and all of the LEDs will light for about 1 second.

2. Then the LEDs and display should extinguish. The drive will perform internal checks. The SCDU will
display 'TEST' while a self-test is being performed.

3. If the drive passes the self-test, then the SCDU will display 'P-UP'. READY LED will light.
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Abnormal Display Conditions
Displays other than those mentioned above may occur. The following is a list of abnormal display
conditions that may occur, and the actions necessary to correct the situation:

4.

If no digits or LEDs light up, then check for proper voltage between the 115 VAC control power lines,
or for blown 115 VAC control power fuses, or for a defective Control Voltage Power Supply in the
power cube.

If horizontal segment(s) of the SCDU display are lit, then one or more phases of the three-phase
power are missing. Measure and verify three phase power input at the drive terminals. Check the
three-phase power fuses. See page 44 for descriptions about the standard control/display unit
operation for more detailed information about this test.

If the FAULT LED lights and a fault code appears on the SCDU, then refer to the Fault/Error Codes
List to see what caused the fault and to find the correct solution. A fault code is the letter 'F' followed
by a number representing the fault. See section describing standard control/display unit operation for
more detailed information about fault reporting and clearing on page 44.

If the SCDU displays 'Prot', then the initial checks found that the protected non-volatile RAM
(NVRAM) has not been initialized. Move the NV RAM PROTECTION switch to "OFF" in order to
allow the microprocessor to initialize the NVRAM with preprogrammed default values. Notice that the
NV RAM UNPROTECTED LED is now lit to indicate the NV RAM PROTECTION switch position.
Next, press the RESET push button. The drive will go through its power up sequence again;
however, this time it will initialize the unprotected NVRAM and load in factory supplied default
parameter values.

Fan Check
On drives with a blower motor (power bridge fan), verify that the fans are working.

Verify Parameters
When the READY LED on the SCDU is lit, all the selectable parameter data should be checked and/or
verified to the proper values as follows:

8.
9.

10.

11.

12.

13.

VERIFY OR CHANGE EACH PARAMETER VALUE for the particular application and motor involved.
Perform PCU DIAGNOSTICS Function 998 should to verify armature and field circuitry.

Perform SELF-TUNE PARAMETER TEST Function # 997 to measure and verify various motor
parameters essential for proper operation.

STORE PARAMETERS, Function # 994, so that power can be removed and reapplied without losing
the entered parameters.

Set the NV RAM PROTECT switch to the protect position (UN PROT NV RAM light is off) to ensure
that set up data cannot be corrupted.

Operate drive, using external control signal inputs shown on the Interconnection Diagram.
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CHAPTER 4: PROGRAMMING FEATURES

Drive Description

The OmniPulse DSD Drive is a complete digital system drive that provides individual drive and system
control in one compact package. Itis of 12SCR Regenerative configuration. The drive uses two
microprocessors: one for the Power Conversion Unit (PCU) circuitry, and one for the Drive Control Unit
(DCU) circuitry. Interface to other equipment is provided with Local I/O [