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All rights reserved. This notice applies to all copyrighted materials included with this product, including, but
not limited to, this manual and software embodied within the product. This manual is intended for the sole use
of the persons to whom it was provided, and any unauthorized distribution of the manual or dispersal of its
contents is strictly forbidden. This manual may not be reproduced in whole or in part by any means whatsoever
without the expressed written permission of Magnetek.

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, hoist 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 Magnetek
Products are 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),
» Applicable local, state or federal codes, ordinances, standards and requirements, or

»  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. It is 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.

PRODUCT WARRANTY INFORMATION

Magnetek, hereafter referred to as Company, assumes no responsibility for improper programming of a drive
by untrained personnel. A drive should only be programmed by a trained technician who has read and
understands the contents of this manual. Improper programming of a drive can lead to unexpected,
undesirable, or unsafe operation or performance of the drive. This may result in damage to equipment or
personal injury. Company shall not be liable for economic loss, property damage, or other consequential
damages or physical injury sustained by the purchaser or by any third party as a result of such programming.
Company neither assumes nor authorizes any other person to assume for Company any other liability in
connection with the sale or use of this product.

For information on Magnetek’s product warranties by product type, please visit www.magnetek.com.

AWARNING

Improper programming of a drive can lead to unexpected, undesirable, or unsafe operation or
performance of the drive.
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DANGER, WARNING, CAUTION, and NOTE Statements

DANGER, WARNING, CAUTION, and NOTE statements are used throughout this manual to
emphasize important and critical information. You must read these statements to help ensure safety
and to prevent product damage. The statements are defined below.

ADANGER

DANGER indicates an imminently hazardous situation which, if not avoided, will result in
death or serious injury. This signal word is to be limited to the most extreme situations.

AWARNING

WARNING indicates a potentially hazardous situation which, if not avoided, could result in
death or serious injury.

ACAUTION

CAUTION indicates a potentially hazardous situation which, if not avoided, could result in
minor or moderate injury. It may also be used to alert against unsafe practices.

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

Read and understand this manual before installing, operating, or servicing this drive. All
warnings, cautions, and instructions must be followed. All activity must be performed by
qualified personnel. The Drive must be installed according to this manual and local codes.

Do not touch any circuitry components while the main AC power is on. In addition, you must
wait until the red “CHARGE” LED is out before performing any service on that unit (as you look
at the face of the circuitry, the “CHARGE” LED is located inside the left side of the drive). It
may take as long as ten minutes for the charge on the main DC bus capacitors to drop to a safe
level.

Do not check signals during operation.

Do not connect the main output terminals (U/T1, V/T2, W/T3) to the incoming, three-phase AC
source.

Before executing Auto-Tuning, ensure that the motor is disconnected from the drive train, and the
electric brake is set (locked) closed to ensure the load does not move. If the electric brake cannot
be released, you must ensure that the brake is disengaged for the entire tuning process.

Do not connect or disconnect wiring while the power is on. Do not remove covers or touch circuit
boards while the power is on. Do not remove or insert the digital operator while power is on.

Before servicing, disconnect all power to the equipment. The internal capacitor remains charged
even after the power supply is turned off. The charge indicator LED will extinguish when the DC
bus voltage is below 50VDC. To prevent electric shock, wait at least ten minutes after all
indicators are OFF and measure DC bus voltage level to confirm safe level.

Do not perform a withstand voltage test on any part of the unit. This equipment uses sensitive
devices and may be damaged by high voltage.

The drive is suitable for circuits capable of delivering not more than 30,000 RMS symmetrical
Amperes, 240VAC maximum (230V Class) and 480VAC maximum (460V Class). Install
adequate branch circuit short circuit protection per applicable codes. Failure to do so may result
in equipment damage and/or personal injury.

Do not connect unapproved LC or RC interference suppression filters, capacitors, or overvoltage
protection devices to the output of the drive. These devices may generate peak currents that
exceed drive specifications.
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Introduction

The IMPULSE«G+ Mini drive is the next generation of Magnetek, Inc. drives, providing compact
and economical crane control. The drive maintains a similar footprint size and feature set of previous
generation drives, while offering expanded capabilities in both Basic and Advanced modes. The
drive is configured by default as BASIC with features that include:

\olts/Hertz Control
X-Press Programming™
Swift-Lift™

Reverse Plug Simulation™
Quick Stop™
End-of-Travel Limits
RS485 Communications

Switching the IMPULSE<G+ Mini to ADVANCED mode enables many additional control features,
including:

Open-Loop Vector Control

Micro-Positioning Control™

Up to 15 Discrete Speed References

Load Check II™

Maintenance Timers

Braketronic™

Expanded Programmable Input/Output Capabilities

This manual will provide support for the basic operating features of IMPULSE+G+ Mini. For

information on the additional control features, please consult the IMPULSE+«G+ Mini Advanced
Instruction Manual (144-25085) found at www.magnetekmh.com/manuals.htm.
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IMPULSE<G+ Mini General Specifications

230V Class
Specification Specification Values and Information for Each 230V-Class Model
N N N N N N N N N N
o o o o o o o o o o
o o o o = = N w N (2]
|l w (62 oo [l ~ (6] w ~ o
Rated current (A) 1.6 3.0 5.0 8.0 11.0 17.5 250 | 330 | 470 60.0
Capacity (kVA) 0.6 1.1 1.9 3.0 4.2 6.7 9.5 12.6 17.9 22.9
460V Class
Specification Specification Values and Information for Each 460V-Class Model
B B S S H B B B B
o o o o
o o o o o = = N w
= N w S (o] £~ oo S [l
Rated current (A) 1.2 1.8 34 4.8 9.2 14.8 18.0 24.0 31.0
Capacity (kKVA) 0.9 1.4 2.6 3.7 7.0 113 | 137 | 183 | 2356
230V and 460V Classes

Specification

Specification Value and Information for All Models

Certification

UL, cUL, CSA, CE, TGV, RoHS

Rated input power supply volts & freq

3-phase 200-240V or 380-480V; 50/60 Hz

Allowable input voltage fluctuation

+10% or -15% of nominal

Allowable input frequency fluctuation

+5% of nominal

Control method

Fully digital; sine-wave, pulse-width-modulated

Maximum output voltage (VAC)

Max output voltage 3-phase, 200-240V; 380-480V (proportional to input voltage).

Rated frequency (Hz)

Up to twice motor nameplate RPM (Swift-Lift) 60 Hz standard (150 Hz, consult factory)

Output speed control range

40:1 - VIf

Output frequency accuracy

0.01%—with digital reference command
0.1%—with analog reference command; 10 bits/10V

Frequency reference resolution

Digital: 0.01 Hz; analog: 0.03 Hz (at 60 Hz)

Output frequency resolution

0.01 Hz

Overload capacity

150% of rated output current of the drive for 1 minute

Remote frequency reference sources

0-10VDC (2kQ); 4-20mA (250€2); serial (RS-485)

Accel/decel times

0.0 to 25.5 seconds - 1 set; 0.0 to 6000.0 - 3 sets; 8 parameters are independently adjustable

Braking torque

150% or more with dynamic braking

Motor overload protection

UL recognized electronic thermal overload relay; field-programmable

Overcurrent protection level

200% of drive rated current

Circuit protection

Ground fault and blown-fuse protection

Overvoltage protection level

Approximately 410VDC (230V Class), 820VDC (460V Class)

Undervoltage protection level

Approximately 190VDC (230V Class), 380VDC (460V Class)

Heatsink overtemperature

Thermostat trips at 184°-249°F (90°-121°C), dependent on drive capacity

Torque limit selection

Separate functions for FORWARD, REVERSE, REGEN.; all selectable from 0-300%

Stall prevention

Separate functions for accel, decel, at-speed, and constant horsepower region
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Specification

Specification Value and Information for All Models

Other protection features

Lost output phase, failed-oscillator, mechanical overload, and internal braking transistor
failure.

DC bus voltage indication

Charge LED is on until DC bus voltage drops below 50VDC

Location

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

Ambient operating temperature

14° to 122°F (-10° to 50°C) (Consult factory for applications exceeding temperature rating)

Storage temperature

-4° to 140°F (-20° to 60°C)

Humidity 95% relative; noncondensing

Vibration 1 G less than 20 Hz; 0.2 G for 20-55 Hz
Elevation 3300 Ft. (1000m) or less

Memobus RS485/422 Max 115.2 Kbps

AC Reactor Specifications

Reactors, both as input (line) and output (load) devices, protect adjustable frequency drives, motors,
and other load devices against excessive voltage and current.

The following guidelines may help determine input and output reactor requirements:
» Install an input reactor if the power source is greater than 500kVA.

»  Ensure the drive-to-motor wiring distance is less than 150 ft. unless appropriate reactors, filters and/or
Inverter Duty motor is used.

» Install an output reactor if a device, such as a power limit switch, is used to disconnect the motor from the

drive.

» Install one output reactor per drive for a multiple-drive arrangement requiring reactor protection.

»  For a multiple drive arrangement, an input reactor for each drive is recommended for optimal protection.
However, if the drives are within two drive sizes of each other, a single input reactor can be used. The
reactor must be rated at amperage equal to or greater than the sum of the amperage for all the drives.

230V Class

Model Number 230V Part Number Maximum Amps of Reactor
2001-G+M REA230-1 4
2003-G+M REA230-1 4
2005-G+M REA230-1 4
2008-G+M REA230-2 8
2011-G+M REA230-3 12
2017-G+M REA230-5 18
2025-G+M REA230-7.5 25
2033-G+M REA230-10 35
2047-G+M REA230-15 45
2060-G+M REA230-20 55
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460V Class

Model Number

460 V Part Number

Maximum Amps of Reactor

4001-G+M REA460-1 2
4002-G+M REA460-1 2
4003-G+M REA460-2 4
4004-G+M REA460-3 4
4009-G+M REA460-5 8
4014-G+M REA460-7.5 12
4018-G+M REA460-10 18
4024-G+M REA460-15 25
4031-G+M REA460-20 35

IMPULSE<G+ Mini External Resistor Specifications

If Magnetek resistors are not used, this table should be used to determine the minimum resistance

values.

Traverse Hoist w/ Mechanical Load Brake
IMPULSE*G+ Mini Resistor Part No. Resistance |Resistor Part No. |Resistance Resistor Part No. Resistance
Model Number CMAA Class A, B, C Q CMAA Class D Q CMAAClass A, B, C,D Q
2001-G+M EDB2001CT 220 EDB2001DTP 220 EDB2001CT 220
2003-G+M EDB2001CT 220 EDB2001DTP 220 EDB2001CT 220
2005-G+M EDB2003CT 110 EDB2004DTP* 100 EDB2003CT 110
2008-G+M EDB2006CT 58 EDB2006DTP* 44 EDB2003CT 110
g 2011-G+M EDB2009CT 37 EDB2011DTP* 31 EDB2006CT 58
b= 2017-G+M EDB2015CT 25 EDB2015DTP* 25 EDB2009CT 37
o 2025-G+M EDB2022CT* 14 EDB2022DT* 14 EDB2015CT 25
2033-G+M EDB2028CT* 13 EDB2028DT* 12 EDB2015CT 25
2047-G+M EDB2042CT* 7.8 EDB2042DT* 6.5 EDB2022CT* 14
2060-G+M EDB2054CT* 6 -- 4.8 EDB2028CT* 13
4001-G+M EDB4001CT 440 EDB4001DTP 440 EDB4001CT 440
4002-G+M EDB4001CT 440 EDB4002DTP* 354 EDB4001CT 440
4003-G+M EDB4003CT 230 EDB4004DTP* 187 EDB4001CT 440
8 4004-G+M EDB4004CT 150 EDB4005DTP* 133 EDB4003CT 230
S 4009-G+M EDB4007CT 100 EDB4008DTP* 84 EDB4004CT 150
§ 4014-G+M EDB4011CT* 59 EDB4011DT* 47 EDB4007CT 100
4018-G+M EDB4014CT* 46 EDB4014DT* 37 EDB4007CT 100
4024-G+M EDB4021CT* 31.1 EDB4021DT* 24.9 EDB4011CT* 59
4031-G+M EDB4027CT* 24.2 EDB4027DT* 22 EDB4014CT* 46

* Resistors are supplied in vented indoor enclosure.
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Chapter 2

Installation
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Assessing The System Requirements

AWARNING

*When preparing to mount the IMPULSE+G+ Mini drive, lift it by its base. Never lift it by the

front cover.

*Mount the drive on nonflammable material.

*The IMPULSE+G+ Mini drive generates heat. For the most effective cooling possible, mount
it vertically. For more details, refer to the “IMPULSE+*G+ Mini Dimensions/Heat Loss—

Open Chassis” section in this chapter.

*When mounting units in an enclosure, install a fan or other cooling device to keep the

enclosure temperature below 122°F (50°C).

Failure to observe these warnings may result in equipment damage.

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

Motion (traverse or hoist)

Motor HP, RPM, and FLA

Speed control method (2-speed, 3-speed, multistep, etc.)
Stopping method (Decelerate or Coast to Stop)

Wire size

Grounding location and method

Choosing a Location

Be sure the drive is mounted in a location protected against the following conditions:

Extreme cold and heat. Use only within the ambient temperature range:
Open Chassis: +14° to 122°F (-10° to 50°C)

Direct sunlight (not for use outdoors)

Rain, moisture

High humidity

Oil sprays, splashes

Salt spray

Dust or metallic particles in the air

Corrosive gases (e.g. sulfurized gas or liquids)
Radioactive substances

Combustibles (e.g. thinner, solvents, etc.)
Physical shock, vibration

Magnetic noise (e.g. welding machines, power devices, etc.)
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IMPULSE*G+ Mini System Components And External Devices

Optional Drive Components

» 120 VAC Interface Card (Part Number G+M-1F-120VAC)

48 VAC Interface Card (Part Number G+M-IF-48VAC)

24 VAC Interface Card (Part Number G+M-IF-24VAC)

P3S20UT2 Card (Part Number P3S2-OUT2-KIT)

Copy Stick (Part Number COPY-STICK)

» Advanced Instruction Manual (Part Number G+ MINI ADVANCED INST. MANUAL)

As-Required Drive Components

* AC reactor—Iine or load

* DC bus reactor

» External dynamic braking resistor(s)
« External dynamic braking unit

Required External Devices
*  Motor
»  User input device (pendant, joystick, PC, PLC, radio, or infrared control)

» External circuit protection devices (fuses or circuit breakers) (See “Suggested Circuit Protection
Specifications and Wire Size” in Chapter 3.)

« R-C surge suppressors on contactor coils
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Long Time Storage

Powering up the drives every six months is quite beneficial. Over longer periods of time without
power, the drives’ electrolytic DC bus capacitors require reformation, especially if stored in an area
of high temperatures. Capacitor reforming is required if drives are stored without power for more
than 2 to 3 years. This process can be avoided by powering up the drive bi-annually for 30 to 60
minutes.

NOTE: Bus cap reforming alone may not restore full drive functionality after 2 to 3 years of
storage without power.

Inverter drives contain large bus capacitors that have the potential to be reformed. However, printed
circuit boards also contain electrolytic capacitors that may not function after several years without
power. Magnetek recommends replacing the PCBs should the drive’s functionality not be restored
after bus cap reforming. Contact Magnetek Service for questions.

Capacitor Storage and their Reforming Process

The electrical characteristics of aluminum electrolytic capacitors are dependent on temperature; the
higher the ambient temperature, the faster the deterioration of the electrical characteristics (i.e.,
leakage current increase, capacitance drop, etc.). If an aluminum electrolytic capacitor is exposed to
high temperatures such as direct sunlight, heating elements, etc., the life of the capacitor may be
adversely affected. When capacitors are stored under humid conditions for long periods of time, the
humidity will cause the lead wires and terminals to oxidize, which impairs their solderability.
Therefore, aluminum electrolytic capacitors should be stored at room temperature, in a dry location
and out of direct sunlight.

In the event that a capacitor has been stored in a high ambient environment for more than 2 or 3
years, a voltage treatment reformation process to electrolytic capacitors may have to be performed.
When stored above room temperatures for long periods of time, the anode foil may react with the
electrolyte, increasing the leakage current. After storage, the application of even normal voltages to
these capacitors may result in higher than normal leakage currents. In most cases the leakage current
levels will decrease in a short period of time as the normal chemical reaction within the capacitor
occurs. However, in extreme cases, the amount of gas generated may cause the safety vent to open.

Capacitors, when used in inverter drives that are stored for long periods of time, should be subjected
to a voltage treatment/reforming process as noted below, which will reform the dielectric and return
the leakage current to the initial level.

* Inverter Bus Capacitor Reforming Procedure:
e Connect the inverter inputs L1 and L2 to a variac.

» Make sure the variac voltage setting is turned down so that when input power is applied to the
variac, the output of the variac will be at or near 0 volts.

*  Apply power to the variac, listening for abnormal sounds and watching for abnormal visual
indications in the drive. If the variac has an output current indication, make sure the current is
very near zero with zero or a steady output voltage applied.

» Slowly turn the variac up, increasing the variac’s output voltage to nominal rated input voltage
over a time period of 2 to 3 minutes. In other words, ramp the voltage up at a rate of
approximately 75 to 100 volts/minute for 230 VAC units, 150 to 200 volts/minute for 460 VAC
units, and 225 to 300 volts/minute for 575 VAC.

» Letthe output voltage remain at rated voltage for 30 to 60 minutes while keeping close watch for

IMPULSE«G+ Mini Basic Instruction Manual - March 2014
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abnormal signs within the inverter. While increasing the variac’s output voltage, the current will
momentarily increase as current is necessary to charge the capacitors.

Once 30 to 60 minutes elapse, remove power and package the drive for shipment.

If any abnormal indications occur during this process, it is recommended that the process be
repeated. Otherwise, this completes the capacitor reforming procedure.

[mrverter Unit
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Figure 2-1: Long Time Storage
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IMPULSE<G+ Mini Dimensions/Heat Loss - Open Chassis*

Wit. Total Heat
Voltage Model W H D W1 H1 d Lbs. Loss (W)**
Dimensions in Inches

230V 2001-G+M 2.68 5.04 2.99 2.20 4.65 M4 13 14.7
2003-G+M 2.68 5.04 4.25 2.20 4.65 M4 2.0 24.0
2005-G+M 2.68 5.04 5.04 2.20 4.65 M4 2.4 36.7
2008-G+M 4.25 5.04 5.08 3.78 4.65 M4 3.7 61.9
2011-G+M 4.25 5.04 5.41 3.78 4.65 M4 3.7 81.3
2017-G+M 5.51 5.04 5.63 5.04 4.65 M4 5.3 122.7
2025-G+M 5.51 10.00 5,51 4.80 9.76 M5 8.4 248.5
2033-G+M 5.51 10.00 5.51 4.80 9.76 M5 8.4 282.6
2047-G+M 7.09 11.42 6.42 6.30 11.18 M5 12.1 389.7
2060-G+M 8.66 13.78 7.36 7.56 13.23 M5 20.3 563.8

460V 4001-G+M 4.25 5.04 3.19 3.78 4.65 M4 2.2 19.1
4002-G+M 4.25 5.04 3.90 3.78 4.65 M4 2.6 27.1
4003-G+M 4.25 5.04 541 3.78 4.65 M4 3.7 38.3
4004-G+M 4.25 5.04 6.06 3.78 4.65 M4 3.7 57.4
4009-G+M 5.51 5.04 5.63 5.04 4.65 M4 5.3 97.1
4014-G+M 5.51 10.00 5.51 4.80 9.76 M5 8.4 1734
4018-G+M 5.51 10.00 5,51 4.80 9.76 M5 8.4 2194
4024-G+M 7.09 11.42 5.63 6.30 11.18 M5 11.5 283.8
4031-G+M 7.09 11.42 6.42 6.30 11.18 M5 12.1 344.3

*NOTE: Applications such as high duty cycles in conjunction with high ambient temperatures or other unique environmental
conditions can impact drive ratings. Please consult factory. Due to ongoing improvements, data is subject to change without notice.

** Heat loss for carrier frequency of 2.0 kHz (heavy duty).

W1 d
Fo, ===
= | @] =
=N = ||
e L Ll
[HH
@ ol T H ?;’_E
] ]
0| | [
L
4 i &
w D

IMPULSE«G+ Mini Basic Instruction Manual - March 2014
2-7



Installing the Drive

The following two figures show the minimum clearances when mounting the drive in standard or
side-by-side installations.

Side Clearance Top/Bottom Clearance
118 in 1.18 in
(30 mm) (30 mm) g
- - - 3.94 in (100 mm)
] Air
I =il
10 (bR
5=
= | ‘
A0 | |
{; M| e L Air
|| ﬁ :u“ Flow
i
I [ [ |
e © |
; J
3.94 in (100 mm) -
¥ Air
Figure 2-2: Standard Installation
Installing the Drive (Side-by-Side)
1.18 in 0.08 in 1.18 in
(30 mm) {2 mm) (30 mm)
L 3.;4 in {100 mmj Airg
I NN ] - I S 4
T F————1= _‘3%
OGO = - ARt
g = T
¢
{f’f h [ Ff:)i:"r
A\,
s @ e
T = 304 in (100 mun) Air 2

A - Line up the tops of the drives.

Figure 2-3: Side-by-Side Installation
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Wiring
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IMPULSEG+ Mini Wiring Practices

AWARNING

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

»  Connect the incoming three-phase AC source to terminals R/L1, S/L2, T/L3.
e Connect the Motor leads to terminals U/T1, V/T2, W/T3.

» Ensure the drive-to-motor wiring distance is less than 150 ft unless appropriate reactors and/or
filters are used.

» Install a line reactor between the output of the drive in applications that require a disconnecting
means between the drive’s output and motor. Use a “make before break™ auxiliary contact with
the disconnect means and the hardware baseblock of the drive.

e Use contacts between the PLC output and the drive 120/24/48 VVAC input card. If using a solid
state output from a PLC (TRIAC) to a 120/24/48 VAC input card, use a 5 K€, 5 Watt resistor
between the signal and X2.

» If the power source is 500 kVVA or greater, or more than 10 times the inverter k\VA rating, ensure
that there is at least 3 percent impedance between the power source and the drive input. To
accomplish this, you can install a DC reactor between inverter terminals +1 and +2, or use an AC
line reactor on the input of the drive. If you don’t provide enough impedance, excessive peak
currents could damage the input power supply circuit.

e Comply with “Suggested Circuit Protection Specifications and Wire Size” on page 3-8.

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

» 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.

» Use external dynamic braking resistors for all applications.
» Do not ground the drive with any large-current machines.

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

* 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.
» Hard-wire the drive and motor (e.g., festoon cable). Do not use sliding collector bars.

» If you have a user input device or interface board that is remote, use shielded cable between the
drive input terminals and the interface output terminals or user input device(s).

» Before turning on the drive, check the output circuit (U/T1, V/T2 and W/T3) for possible short
circuits and ground faults.

* Increase the wire size by one size for every 250 feet (76.2 meters) between the drive and motor;
suggested for center driven cranes, trolleys, and bridges (voltage drop is significant at low
frequencies).
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»  When using more than one transformer for the drive's power, properly phase each transformer.

» To reverse the direction of rotation, interchange any two motor leads (U/T1, V/T2 or W/T3).
(Changing R/L1, S/L2 or T/L3 will not affect the shaft rotation direction).

» 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.

» 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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3 PHASE
LINE VOLTAGE
POWER IN

L1 L2 L3

IMPULSE<«G+ Mini Typical Connection Diagram

DC BUS REACTOR

|
LINE | l (CFTIONY)
REACTOR | ! ! }
(OPTIONAL) | . | m !
L J__—_I__ -r——1T"
- + +
X1 120 VAC X2 R sna T8 ©) e
120 VAC B1
INTERFAGE DYNAMIC BRAKING
RESISTOR
B2
SC Common
X1 X2
FWD S1 Forward/Up Input 120 VAC

REV o 52 Reverse/Down Input
Spd 2 S 9 83 Multi-function Input

Spd 3 S ¢ S4Muli-Function Input
LL2 & & S5 Multi-Function Input
uL2 S6 Multi-Function Input

S7 Multi-Function Input

SAFETY SWITCH™*
(OPTIONAL)
H1

HC
+V 10.5VDC, 20mA
A1 Analog Input 0~10 VDC

A2 Analog Input 4~20 mA
AC  Analog Common

1G
R+

R- | Rs485/422
g+ | Communications

s-

RP Pulse Train Input
0to 32 kHz

(MAX)

—

BERAKE

CONTACTOR

SURGE SUPPRESSOR

MULTI-FUNCTION

P1 | PHOTOCOUPLER OUTPUT 1+
} — 48 VDC, 50mA or less
by | MULTHFUNCTION

PHOTOCOUPLER OUTPUT 2**
48 VDC, 50 mA or less

PC MULTI-FUNCTION
QUTPUT COMMON

Pulse Train Qutput MP
;ﬂ] 0 1o 32 kHz

Analog Output AM

+
0~10 VDC
/2 mA

Analog Common AC

* Requires optional 24 VAC or 48 VAC Interface Boards

LOAD
REACTOR
(OPTIONAL)

** QOptional P352-0UT2 card provides two 240 VAC, 1.5 Amp solid-state relay outputs
*** In accordance with UL508C, EN954-1 Safety Category 3, and ENB1508, SIL2

Figure 3-1: IMPULSE+G+ Mini Typical Connection Diagram
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Terminal Description

Type Terminal Name Function (Signal Level)
R/L1, AC power supply input AC power supply input
S/L2,
T/L3
U/T1, Inverter output Inverter output
VIT2,
WIT3
- B1, B2 Braking resistor connection Braking resistor connection
3 +2, +1 DC reactor connection Wgenlconnecting optional DC reactor, remove the main circuit short-circuit bar between +2
= and +1.
;’ +1, (-) DC power supply input DC power supply input [+1: positive; (-): negative]
‘E" @ Grounding Ground to local grounding codes
S1 Multi-function input selection 1 |FWD run when closed, stop when open |H01.01 ~ |120VAC +£10%
S2 Multi-function input selection 2 |REV run when closed, stop when open |H01.07
S3 Multi-function input selection 3
S4 Multi-function input selection 4
S5 Multi-function input selection 5 | Inputs are programmable
o |S6 Multi-function input selection 6
§ S7 Multi-function input selection 7
I | X2%%) Multi-function input selection Common for control signal
& common
+V +10.5v DC For analog command +10V power supply +10V (Allowable current 20 mA max)
= Power supply output
s |Al Master frequency reference 0 to +10V/0 to 100% 0 to +10V/(2K Ohm)
'f A2 Multi-function analog reference |4 to 20 mA/0 to 100% H03.09 |4 to 20 mA (250 Ohm), 0 to +10V/(2k
2 0 to 10V/0 to 100% Ohm)
= 0 to 20 mA/0 to 100%
% AC Frequency reference common ov 0 to £10V. Max +5%
< 2mA or less
‘g‘_ HC Pow::r Supply for safe disable +24 VDC (max 10 mA allowed)
c inpu
% H1 Safe disable input Open: Output disabled
E Closed: Normal Operation
% NOTE: Disconnect wire jumper between HC and H1 when using the safe disable input. See
"m(g Safe Disable Function on page 3-7.
RP Pulse Input Pulse Input frequency reference H06.01* |0 to 32kHz (3k Q impedance) +5%
High level voltages 3.5 to 13.2
‘g’_ Low level voltages 0.0 to 0.8
IS Duty Cycle (on/off) 30% to 70%
MP Pulse Monitor Pulse output frequency H06.06* |0 to 32kHz £5% output (load: 1.5k Q)
MA NO contact output H02.01 | Dry contact capability:
55 (mB NC contact output Factory setting: brake output %8%%01%%?:5’
‘g‘ ‘g MC Contact output common
- 23 Pl Photo coupler output 1 H02.02 ~ | Photo-coupler output +48VDC, 50mA
3 =S % P2 Photo coupler output 2 Outputs are programmable H02.03 o less
5} = o |PC Photo coupler output common ov
S = Analog monitor output Factory setting: output frequency 0to  |H04.01  |+10VDC, 2mA or less, 8-bit resolution
£ 2 AM +10V
S 8 AC Analog monitor common ov
SE g R+ Communications input (+) MEMOBUS o H05.01 ~ |RS-485/422
=E s R- Communications input (-) communication H05.08 | MEMOBUS protocol, 115.2 kbps max.
£ 3 28 Isr Communications output (+) Run through RS-485 or
5= Q'S i RS-422.
Ex g 2 [S- Communications output (-)
g,g w g 1(G) Signal Common Connection to shield sheath of signal lead ov
OO0 o

*To access parameters, refer to the IMPULSE+G+ Mini Advanced Manual (144-25085)
** Terminal X2 is only available on the AC option cards. Terminal SC is used with the DC terminal board.
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Safe Disable Function

The Safe Disable function can be utilized to perform a safe stop according to the EN60204-1, stop
category O (uncontrolled stop by power removal). It is designed to meet the requirements of the
EN954-1, Safety Category 3 and EN61508, SIL2.

Removing the voltage from terminal H1 disables the drive output, i.e. the power supply to the motor
is cut by stopping the switching of the output transistors in a safe way. “Hbb” is shown on the
display. Safe Disable is applicable for induction and permanent magnet motors.

Installation

If the Safe Disable function is utilized, the wire link between the terminals HC and H1 that is
installed at shipment must be removed entirely.

Connect the drive to an EN954-1, Safety Category 3 interrupting device so that in case of a Safe
Disable request, the connection between the terminals HC and H1 is opened.

Power Supply
1 Drive | | |

EN954-1 Safety 11
Cat, 3 Device E

HC | Controller -
H1 4
L {

|
1
M

:

J

—~

Figure 3-2: Safe Disable Wiring Example

Installation Precautions:

To ensure the Safe Disable function appropriately fulfills the safety requirements of the
application, a thorough risk assessment for the safety system must be carried out.

The drive must be installed in an enclosure with a protection degree of at least IP54 in order to
maintain EN954-1, safety category 3 compliance.

If the safety device and the drive are installed in separate cabinets, install the Safe Disable wires
in a manner preventing short circuits.

The Safe Disable function does not cut the power supply to the drive and does not provide
electrical isolation. Before any installation or maintenance work is done, the power supply of the
drive must be switched off.

The wiring distance for the Safe Disable inputs should not exceed 30 m.

The time from opening the Safe Disable input until the drive output is switched off is less than 1
ms.

When utilizing the Safe Disable function use the recommended filters manufactured by
Schaffner o