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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 installation, operation, programming, or
maintenance information that is important, but not hazard-related.
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Disclaimer of Warranty

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 understand 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.

AWARNING

Improper programming of a drive can lead to unexpected, undesirable, or unsafe operation or
performance of the drive.

Service Information

For questions regarding service or technical information contact:

1.866.MAG.SERV
(1.866.624.7378)

World Headquarters

Magnetek, Inc.

N49 W13650 Campbell Drive
Menomonee Falls, WI 53051
1.800.288.8178

Magnetek, Inc. has additional satellite locations for Canada and the United States. For more
information, please visit http://www.magnetek.com.
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AWARMNG

Do not touch any circuitry components while the main AC power is on. In addition, wait until the
red “CHARGE” LED is out before performing any service on that unit. It may take as long as 5
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 a rotational Auto-Tuning, ensure that the motor is disconnected from the drive
train and the electric brake is released. If the electric brake cannot be released, you must ensure
that the brake is disengaged for the entire tuning process.

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 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 50 VDC. To prevent electric shock, wait at least five minutes after all
indicators are OFF and measure DC bus voltage 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 100,000 RMS symmetrical
Amperes. 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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How to Use This Manual

This manual provides technical information on IMPULSE®-G+ and VG+ Series 4 parameter settings,
drive functions, troubleshooting, and installation details. Use this manual to expand drive
functionality and to take advantage of higher performance features. This manual is available for
download on the Magnetek Material Handling document center website at www.magnetekmh.com.

The IMPULSE®-G+ and VG+ Series 4 drives share a common power section, and similar
parameters. The parameters and performance differ because the VG+ drives includes a PG-X3
encoder feedback card allowing the drive to perform Flux Vector control of the motor. The G+ drives
operate in V/f or Open Loop Vector control methods, appropriate for traverse or standard hoist
motions. The VG+ drives are typically applied to the non-mechanical load brake hoist motion, and
can be applied to traverse motions where torque control or a wide speed control range is required.

Many IMPULSE®-G+ and VG+ Series 4 parameter functions are common between the two drive
classes. The functions that differ are noted with a “Model” column; this column designates which
parameters are available for a given function. Functions may also be control method dependant;
these differences are noted in the function and parameter details. Table 1-1 below notes which
drives can operate in a particular control method.

Table 1-1: Control Methods by Model

Drive Model C°"(t:(’)'1'_v(')ezt)h°d Spe;"afé’:tm' Motion (A01-03)
G+ Vit (0) 40:1 Staﬁfl ;rileog(s)t) (1)
A A R
VG+ Flux Vector (3) 1500:1 NT [asvﬁﬁit(?ﬁ)

The instructions in the following chapters apply to most IMPULSE®-G+ & VG+ Series 4 crane, hoist,
and monorail applications. However, carefully evaluate each specific situation and ensure that the
National Electric Code (NEC) codes and local wiring practices are followed.

These chapters explain how to install the IMPULSE®-G+ & VG+ Series 4 and, to some extent, the
components that it interconnects. It explains how to: assess the drive’s environment, mount the
drive, and wire the drive circuits. It is important to develop a “plan of attack” for both the mounting

and wiring since each task has an effect on the other one. IMPULSE®-G+ & VG+ Series 4 Wiring
Practices is included to provide assistance and reference.

NOTE: Ifthe IMPULSE®-G+ & VG+ Series 4 is part of a Magnetek motor control panel, reference
the control drawings, disregard this chapter, and turn to Chapter 4.
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Introduction

Assessing the System Requirements

It is important to know how the drive will be utilized before working on installation and wiring. Please
know the requirements for the following components:

Speed control method(s) - i.e. stepped, stepless, infinitely variable

Braking method(s) - coast to stop, decel to stop, No Load Brake (NLB) Hoist
Power source voltage, number of phases, and kVA rating

Power source location

Wire size

Grounding location and method

Control wiring sources - i.e. cab, pendant, radio

Assessing the Drive Environment

When choosing a location for IMPULSE®-G+ & VG+ Series 4, perform the following steps:

1.

Ensure that a three-phase 200 to 240 VAC 50/60 Hz power supply is available for a 230 VAC-
rated drive, a three-phase 380 to 480 VAC 50/60 Hz power supply is available for a 460 VAC-
rated drive, and a 500 to 600 VAC 50/60 Hz power supply is available for a 575 VAC-rated drive.

Ensure the encoder is supplied with +5 VDC or 12 VDC.

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

Ensure that the drive-to-motor wiring distance is less than 150 ft. unless appropriate reactors,
filters, and/or inverter duty motor is used.

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

»  Ambient temperatures outside the range of +14°F to +140°F (-10°C to +60°C) at 2 kHz
carrier frequency.

* Rain or moisture

» Corrosive gases or liquids

» Direct sunlight

»  Severe mechanical vibration

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

For severe-duty applications (long lifts, for example) or with 75-HP-or-greater motors, ensure
that the drive control system (including dynamic braking resistors) is adequately cooled, even
though the ambient temperature limit is not exceeded. For more information, contact Magnetek.

NOTE: A separate IF board is required when using a 50Hz power supply.
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IMPULSE®-G+ & VG+ Series 4 General Specifications

Table 1-2: Specification Values and Information - Heavy Duty

230V 460 V 575V
Model Rated Output Model Rated Output Model Rated Output
(-G+/ (?l:‘:riztt Capacity (-G+/ gl:j:;l:]tt Capacity (-G+/ (?1:‘:::1: Capacity
VG+S4) (A) (kVA) VG+S4) (A) (kVA) VG+S4) (A) (kVA)
2003 3.2 1.2 4001 1.8 14 5001 1.7 1.7
2005 5.0 1.9 4003 3.4 26 5003 3.5 3.5
2007 6.9 2.6 4004 4.8 3.7 5004 41 4.1
2008 8.0 3.0 4005 5.5 4.2 5006 6.3 6.3
2011 11.0 4.2 4007 7.2 5.5 5009 9.8 9.8
2014 14.0 5.3 4009 9.2 7.0 5012 12.5 12.5
2017 17.5 6.7 4014 14.8 1.3 5017 17.0 17.0
2025 25.0 9.5 4018 18.0 13.7 5022 22.0 22.0
2033 33.0 12.6 4024 24.0 18.3 5027 27.0 27.0
2047 47.0 17.9 4031 31.0 24.0 5032 32.0 32.0
2060 60.0 23.0 4039 39.0 30.0 5041 41.0 41.0
2075 75.0 29.0 4045 45.0 34.0 5052 52.0 52.0
2085 85.0 32.0 4060 60.0 48.0 5062 62.0 62.0
2115 115 44.0 4075 75.0 57.0 5077 77.0 77.0
2145 145 55.0 4091 91.0 69.0 5099 99.0 99.0
2180 180 69.0 4112 112 85.0 5130 130 129
2215 215 82.0 4150 150 114 5172 172 171
2283 283 108 4180 180 137 5200 200 199
2346 346 132 4216 216 165 -- -- --
2415 415 158 4260 260 198 -- -- --
-- -- -- 4304 304 232 -- -- --
-- -- -- 4370 370 282 - - -
-- -- -- 4450 450 343 -- -- --
-- -- -- 4605 605 461 -- -- --
-- -- -- 4810 810 617 -- -- --
-- -- -- 41090 1090 831 -- -- --
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Table 1-3: Specifications for 230 V, 460 V, and 575 V

Specification

Specification Value and Information for All Models

Certification

UL, cUL, CSA (CE available upon request), RoHS

Crane Duty Classification

Rated for CMAA Crane Duty Class A - F only (or equivalent)

Rated input power supply volts
& freq

3-phase 200 to 240 VAC 50/60 Hz for a 230 VAC-rated drive
3-phase 380 to 480 VAC 50/60 Hz for a 460 VAC-rated drive
3-phase 500 to 600 VAC 50/60 Hz for a 575 VAC-rated drive

Control Voltage

120 V (+10%/-15%)/60 Hz (+3 Hz) standard
24 VDC, 24 VAC/60 Hz, 48 VAC/60 Hz, 120 VAC/50 Hz optional

Allowable input voltage
fluctuation

+10% or -15% of nominal

Allowable input frequency
fluctuation

+5% of nominal

Control method

Fully digital, V/f, open loop vector, or flux vector control; sine-wave, pulse-
width-modulated

Maximum output voltage (VAC)

3-phase 200 to 240 VDC (proportional to input voltage)
3-phase 380 to 480 VDC (proportional to input voltage)
3-phase 500 to 600 VDC (proportional to input voltage)

Rated frequency (Hz)

150 Hz standard (400 Hz optional, consult factory and equipment
manufacturer)

Output speed control range

FLV: 1500:1; OLV: 200:1; V/f: 40:1

Output frequency accuracy

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

Frequency reference resolution

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

Output frequency resolution

0.01 Hz

Overload capacity

150% of drive rated load for 1 min

Remote frequency reference
sources

0-10 VDC (20kQ); 4-20 mA (2500); +10 VDC serial (RS-485)

Accel/decel times

0.1 to 6000.0 sec—4 sets; 8 parameters are independently adjustable

Braking torque

150% or more with dynamic braking

DC Link Choke

Models 2085 to 2415 and 4045 to 41090 come with a built-in DC link choke.

Internal Braking Transistor

Models 2003 to 2115, 4001 to 4060, and 5001 to 5041 come with an internal
braking transistor (B1 and B2 terminals).

Motor overload protection

UL recognized electronic thermal overload relay; field-programmable

Overcurrent protection level
(0OC1)

200% of drive rated current

Circuit protection

Ground fault and blown-fuse protection

Overvoltage protection level

230 VAC class: Stops when DC bus voltage exceeds approx. 410 VDC
460 VAC class: Stops when DC bus voltage exceeds approx. 820 VDC
575 VAC class: Stops when DC bus voltage exceeds approx. 1040 VDC

Undervoltage protection level

230 VAC class: Stops when DC bus voltage falls below approx. 190 VDC
460 VAC class: Stops when DC bus voltage falls below approx. 380 VDC
575 VAC class: Stops when DC bus voltage falls below approx. 475 VDC

Heatsink overtemperature

Thermostat trips at 105°C (221°F)

Torque limit selection

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

* 2kHz carrier frequency

** Maximum rated temperature of 65°C at the drive chassis with factory approved air handling system
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Specification

Specification Value and Information for All Models

Stall prevention

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

Other protection features

VG+: Speed deviation, overspeed, mechanical brake failure, lost output
phase, failed-oscillator, PG-disconnect, roll-back detection, micro controller
watchdog, internal braking transistor failure, torque output limit, motor
overcurrent, inverter overcurrent, input phase loss.

G+: Lost output phase, micro-controller watchdog, internal braking resistor
failure, motor overcurrent, inverter overcurrent, input phase loss.

DC bus voltage indication

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

Location

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

Ambient operating temperature

-10° to 60°C (14° to 140°F)*
-10° to 65°C (14° to 149°F)**

Storage temperature

-20°C to +70°C (-4°F to 158°F)

Humidity 95% relative humidity or less and free of condensation

Vibration 10 to 20 Hz at 9.8 m/s?
20 to 55 Hz at 5.9 m/s? (Models 2003 to 2180, 4001 to 4150, and 5001 to
5077) or
20 to 55 Hz at 2.0 m/s2 (Models 2215 to 2415, 4180 to 4605, and 5099 to
5200)

Elevation 1000 m or lower, up to 3000 m with derating.

Orientation Install the drive vertically to maintain maximum cooling effects.

* 2kHz carrier frequency
** Maximum rated temperature of 65°C at the drive chassis with factory approved air handling system

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:

+ The following tables are only a guideline. The motor FLA should not exceed the reactor FLA.
» Install an input reactor if the power source is greater than 500 kVA.

» Install an output reactor if the distance between the drive and the motor exceeds 150 feet.

» Install an output reactor if a device, such as a power limit switch, is used to disconnect the motor
from the drive. Use a power limit switch early break circuit to fault 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.

* Reactors are most effective when the reactor current rating approaches the drive current rating.
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Table 1-4: 230 V Class

Model Number 230 V Part Number Maximum Amps of Reactor
2003-G+/VG+S4 REA230-1 4
2005-G+/VG+S4 REA230-1 4
2007-G+/VG+S4 REA230-2 8
2008-G+/VG+S4 REA230-2 8
2011-G+/VG+S4 REA230-3 12
2014-G+/VG+S4 REA230-3 12
2017-G+/VG+S4 REA230-5 18
2025-G+/VG+S4 REA230-7.5 25
2033-G+/VG+S4 REA230-10 35
2047-G+/VG+S4 REA230-15 45
2060-G+/VG+S4 REA230-20 55
2075-G+/VG+S4 REA230-25 80
2085-G+/VG+S4 REA230-30 80
2115-G+/VG+S4 REA230-40 100
2145-G+/VG+S4 REA230-50 130
2180-G+/VG+S4 REA230-60 160
2215-G+/VG+S4 REA230-75 200
2283-G+/VG+S4 REA230-100 250
2346-G+/VG+S4 REA230-125 320
2415-G+/VG+S4 REA230-150 400
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Table 1-5: 460 V Class

Model Number

460 V Part Number

Maximum Amps of Reactor

4001-G+/VG+S4 REA460-1 2
4003-G+/VG+S4 REA460-2 4
4004-G+/VG+S4 REA460-3 6
4005-G+/VG+S4 REA460-5 8
4007-G+/VG+S4 REA460-5 8
4009-G+/VG+S4 REA460-5 8
4014-G+/VG+S4 REA460-7.5 12
4018-G+/VG+S4 REA460-10 18
4024-G+/VG+S4 REA460-15 25
4031-G+/VG+S4 REA460-20 35
4039-G+/VG+S4 REA460-25 35
4045-G+/VG+S4 REA460-30 45
4060-G+/VG+S4 REA460-40 55
4075-G+/VG+S4 REA460-50 80
4091-G+/VG+S4 REA460-60 80
4112-G+/VG+S4 REA460-75 100
4150-G+/VG+S4 REA460-100 130
4180-G+/VG+S4 REA460-150 200
4216-G+/VG+S4 REA460-150 200
4260-G+/VG+S4 REA460-200 250
4304-G+/VG+S4 REA460-250 320
4370-G+/VG+S4 REA460-300 400
4450-G+/VG+S4 REA460-400 500
4605-G+/VG+S4 REA460-500 600

4810-G+/VG+54

Consult Factory

Consult Factory

41090-G+/VG+S4

Consult Factory

Consult Factory
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Table 1-6: 575 V Class

Model Number 600 V Part Number Maximum Amps of Reactor
5001-G+/VG+S4 REA575-1 2
5003-G+/VG+S4 REA575-2 4
5004-G+/VG+S4 REA575-3 4
5006-G+/VG+S4 REA575-5 8
5009-G+/VG+S4 REA575-10 12
5012-G+/VG+S4 REA575-10 12
5017-G+/VG+S4 REA575-15 18
5022-G+/VG+S4 REA575-20 & 25 25
5027-G+/VG+S4 REA575-30 35
5032-G+/VG+S4 REA575-30 35
5041-G+/VG+S4 REA575-40 45
5052-G+/VG+S4 REA575-50 55
5062-G+/VG+S4 REA575-60 80
5077-G+/VG+S4 REA575-75 80
5099-G+/VG+S4 REA575-100 100
5130-G+/VG+S4 REAS575-150 160
5172-G+/VG+S4 REA575-200 200
5200-G+/VG+S4 REAS575-200 200
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S4IF Interface Specifications

IMPULSE®-G+ & VG+ Series 4 is designed to interface with 120 VAC/60 Hz user input and output
devices through the S4IF interface board. This eliminates the need for an additional interface relay
or isolation circuitry. The S41F comes in 24 VDC, 24 VAC/60 Hz, 48 VAC/60 Hz, and 120 VAC/50 Hz
options.

The S4IF has eight optically isolated input terminals which can be used to connect the user input
device to the drive. The eight terminals are multi-function terminals, and are used for speed control
and other controls.

The drive has four 250 VAC, 1.0 Amp relays for output devices. It includes three programmable
multi-function output terminals, and a fault output terminal.

Table 1-7: S4IF Rating_;s

S$1-S8
S4IF Model
Voltage Frequency

S41F-120A60 120 VAC 60 Hz
S4IF-48A60 48 VAC 60 Hz
S41F-24A60 24 VAC 60 Hz
S41F-24D00 24 VDC -
S41F-120A50 120 VAC 50 Hz

S4l and S410 Option Specifications

IMPULSE®-G+ & VG+ Series 4 is compatible with AC digital input (S41) and AC digital input/output
(S410) options. The options expand the 1/O capability of the drives, without the need for interface
relays or isolation circuitry.

The S41 has four optically isolated input terminals. The S4I0 has four optically isolated input
terminals and four dry contact form A relays.

Table 1-8: S4l Ratings

1-14
S41 Model
Voltage Frequency

S41-120A60 120 VAC 60 Hz

S41-48A60 48 VAC 60 Hz

S41-24A60 24 VAC 60 Hz

Table 1-9: S410 Ratings
1-14 01-06
S410 Model
Voltage Frequency Voltage Current

S410-120A60 120 VAC 60 Hz 120 VAC 1.0A
S410-48A60 48 VAC 60 Hz 120 VAC 1.0A
S410-24A60 24 VAC 60 Hz 120 VAC 1.0A
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Chapter 2

Installation
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AWARNING

When preparing to mount the IMPULSE®-G+ & VG+ Series 4 drive, lift it by its base. Never lift
the drive by the front cover, as doing so may cause drive damage or personal injury.

*Mount the drive on nonflammable material.

*The IMPULSE®-G+ & VG+ Series 4 drive generates heat. For the most effective cooling

possible, mount it vertically. For more details, refer to the “IMPULSE®-G+ & VG+ Series 4
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 65°C (149°F)*.

Failure to observe these warnings may result in equipment damage.

This chapter explains the following:

1. Choosing a location

2. IMPULSE®-G+ & VG+ Series 4 components and external devices
3. Drive environment
4. Drive installation

In addition, this section will cover information on the components that interconnect with
IMPULSE®-G+ & VG+ Series 4.

Choosing a Location

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

+ Extreme cold and heat. Use only within the ambient temperature range:
-10°C to +60°C (+14°F to 140°F)*

» 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.)

* 2 kHz carrier frequency
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IMPULSE®+G+ & VG+ Series 4 System Components And
External Devices

Standard IMPULSE®-VG+ Series 4 Drive Components

PG-X3 Line Driver Encoder Card

Optional Drive Components

DI-A3 Digital DC Input Card

DO-AS3 Digital Output Card

Al-A3 Analog Input Card

AO-A3 Analog Output Card

S41-xxxA60 Control Digital AC Input Card
S410-xxxA60 Control Digital AC Input/Output Card
PS-A10L 24 VDC Control Power Unit for 230 V models
PS-A10H 24 VDC Control Power Unit for 460 V and 575 V models
PG-B3 Open Collector Encoder Card

SI-EN3 EtherNet/IP

SI-EM3 Modbus TCP/IP

SI-EP3 PROFINET

SI-P3 PROFIBUS-DP

As-Required Drive Components

AC reactor - line or load

DC bus choke

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:
1. Connect the inverter inputs L1, L2, and L3 to a variac.

2. 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.

3. 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.

4. 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.

5. Let the output voltage remain at rated voltage for 30 to 60 minutes while keeping close watch for
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.

6. Once 30 to 60 minutes elapse, remove power.
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If any abnormal indications occur during this process, it is recommended that the process be
repeated. Otherwise, this completes the capacitor reforming procedure.

Iverter Unit
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Figure 2-1: Long Time Storage

IMPULSE®-G+ & VG+ Series 4 Instruction Manual - April 2015
2-6



Installing the Drive

To install IMPULSE®-G+ & VG+ Series 4:

1.

2.
3.

Ensure the drive will be used in a proper environment. Refer to page 1-5.

Review “IMPULSE®-G+ & VG+ Series 4 Terminal Block Configuration” on page 3-12.

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

Determine the proper drive orientation on the subpanel to maintain proper cooling (see Figure 2-
2).

Not OK Not OK

Figure 2-2: Correct Installation Orientation
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5. Ensure that the air can flow freely around the heat sink as shown in Figure 2-3.

Side Clearance Top/Bottom Clearance

B

ST

A -1.97 in (50 mm) minimum B -1.18 in (30 mm) minimum
C -4.73 in (120 mm) minimum D — Airflow direction
Figure 2-3: Correct Installation Spacing
NOTE:
» Allowable intake air temperature: 14° to 140°F (-10° to +60°C) at 2 kHz carrier frequency.

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

6. Lay out the wire runs. Size the wire according to Tables 3-1, 3-2, and 3-3, and in accordance
with NEC Table 610-14(a).

+ Ensure that the drive control circuit and power circuit wires are perpendicular to each other
at any point they cross.

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

7. Obtain the appropriate hardware for mounting.

8. Mount the subpanel or surface to which you are mounting the drive (contact Magnetek if advice
is needed in regards to mounting drives, especially for larger drives).

9. Fasten the drive and components to the subpanel.

10. Remove the terminal cover.

11. Follow the wiring practices outlined in Chapter 3.
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Multiple Drive Installation (Side-by-Side Installation)

Models 2003 to 2075, 4001 to 4039, and 5001 to 5027 can take advantage of Side-by-Side
installation.

When mounting drives with the minimum clearing of 0.08 inches (2 mm) according to Figure 2-4, set
parameter L08-35 to 1 while considering derating.

Line up the tops of the drives.

Side Clearance Top/Bottom Clearance
D
B _? — E
I I o
0
ilfI )
i
|| 0L b
i [
[IHIH '
- o i
{1 o Y EE — L T
D
B
TA B Ta
A -1.97 in (50 mm) minimum C - 0.08 in (2 mm) minimum
B -1.18 in (30 mm) minimum D -4.73 in (120 mm) minimum

Figure 2-4: Space Between Drives (Side-by-Side Mounting)

NOTE: Align the tops of the drives when installing drives of different heights in the same
enclosure panel. Leave space between the tops and bottoms of stacked drives for easier
cooling fan replacement.
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Drive Derating Data

Temperature Derating

To ensure the maximum performance life, the drive output current must be derated when the drive is
installed in areas with high ambient temperature or if drives are mounted side-by-side in a cabinet. In
order to ensure reliable drive overload protection, set parameters L08-12 and L08-35 according to
the installation conditions. Contact Magnetek for derating curves.

IP00/Open-Chassis Enclosure

Drive operation between -10°C to +60°C (14°F to 140°F) allows CMAA Class F continuous current
without derating.

Side-by-Side Mounting

Drive operation between -10°C and 30°C (14°F to 86°F) allows CMAA Class F continuous current
without derating. Operation between 30°C and 50°C (86°F to 122°F) requires output current
derating.

Dimensions for IP00/Open Chassis Enclosures
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Figure 2-9
Table 2-1: Enclosure Dimensions - 230 V Drives

Drive Model Dimensions (in) Total

(_c';'l’,{,"gbfsﬁ, Figure W H D W1 W2 HI H2 H4 D1t t2 d (Y:Z) ';“,’vs)f
2003 551 [1024 | 579 |480 | - |976 | - |006 |150 |020 | -- M5 7.3 59
2005 551 [1024 | 579 |480 | - |976 | - |006 |150 |020 | -- M5 7.3 72
2007 551 |10.24 | 579 |480 | - |976 | -~ |006 |150 020 | -- M5 75 84
2008 551 [1024 |579 |480 | - |976 | - |006 |150 |020 | -- M5 7.5 95
2011 551 [1024 | 579 |480 | - |976 | - |006 |150 |020 | -- M5 7.5 122
2014 551 [1024 | 646 |480 | - |976 | - |006 |217 |020 | -- M5 8.2 137
2017 5 5.51 10.24 | 6.46 4.80 - 9.76 - 0.06 217 0.20 - M5 8.2 168
2025 551 [1024 | 657 |480 | - |976 | - |006 |217 |020 | -- M5 9.3 287
2033 551 [1024 | 657 |480 | - |976 | - |006 |217 |020 | -- M5 9.3 319
2047 709 [11.81 |736 |630 | -~ |118 | - |006 |295 |020 | -- M5 13.0 410
2060 866 |13.78 | 776 |756 | -~ 1319 | -~ |o006 [307 |020 | -- M6 20.1 558
2075 866 [1378 | 776 |756 | - [1319 | - |006 |3.07 |020 | -- M6 22.0 681
2085 10.00 |15.75 [10.16 | 7.68 | 031 |1516 |030 | - |3.94 |009 |009 | M6 50.7 721
2115 10.98 |17.72 |[10.16 | 866 |031 [1713 |030 | - |394 |009 |009 | M6 61.7 912
2145 12.95 |21.65 |11.14 |10.24 | 0.31 21.06 | 0.30 - 4.33 0.09 0.09 M6 90.4 1122
2180 g |1295 |2165 |11.14 |1024 | 031 |21.06 /030 | - |433 |0.09 |0.09 | M6 926 | 1354
2215 17.72 |27.76 [12.99 |12.80 | 039 |26.77 |049 | - |512 |013 |013 |M10 | 1676 | 1980
2283 17.72 |27.76 [12.99 |12.80 | 039 |2677 |049 | - |512 |013 |013 |M10 | 1764 | 2524
2346 19.69 |31.50 [13.78 |14.57 | 0.39 [30.43 | 0.51 - |512 |018 |o0.18 |M12 | 2161 | 3347
2415 19.69 |31.50 [13.78 |14.57 | 0.39 [30.43 | 0.51 —~ 512 018 [018 | M12 | 2183 | 3626

* Total Loss is specified for continuous operation.
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Table 2-2: Enclosure Dimensions - 460 V Drives

Drive Dimensions (in)
Model Total
Number  Figyre W H D Wi W2 W3 H1 H2 H4 D1 t1 t2 d wt. Loss
(-G+IVG+S4) (Ibs) (W)*
4001 551 [10.24 | 579 [480 | -- - 976 | - |006 |150 [020 | -- M5 7.5 61
4003 551 |10.24 |579 |480 | - - |976 | -~ |006 |150 |020 | - M5 75 70
4004 551 |10.24 |579 |480 | - ~ |976 | -~ |006 |150 |020 | - M5 75 87
4005 551 |10.24 |6.46 |480 | - —~ |976 | -~ |006 |217 |020 | - M5 7.9 101
4007 551 [10.24 | 646 |480 | -- - 976 | - |006 |217 |020 | -- M5 8.2 108
4009 25 |551 [1024 |646 |480 | - - |976 | -~ |006 |217 |020 | - M5 8.2 130
4014 551 |10.24 | 657 |4.80 | - - |976 | -~ |006 |217 |020 | - M5 9.0 221
4018 551 |10.24 | 657 |480 | - —~ |976 | -~ |006 |217 |020 | - M5 9.0 247
4024 709 |11.81 |657 630 | - —~ 1118 | ~ |006 |217 |020 | - M5 12.6 323
4031 709 |11.81 |7.36 |630 | - - 118 | -~ |006 |295 |020 | - M5 13.2 403
4039 866 (1378 |7.76 |756 | - —~ 1319 | -~ |o006 |307 |020 | - M6 19.2 509
4045 10.00 |15.75 |10.16 |7.68 |0.31 | — [1516 |030 | -~ |3.94 |009 |[009 | M6 | 507 518
4060 10.98 [17.72 |10.16 |866 |031 | - [1743 |030 | - |3.94 |009 |[009 | M6 | 595 701
4075 12.95 |20.08 |10.16 [10.24 | 031 | — [1949 |030 | - |413 |009 |[013 | M6 | 86.0 817
4091 12.95 |20.08 |10.16 [10.24 | 031 | - [1949 |030 | -~ |413 |009 |0.13 | M6 | 860 | 1022
4112 12.95 (21.65 |11.14 [1024 | 031 | -~ |21.06 |030 | -~ |433 |009 |009 | M6 | 992 | 1325
4150 28 1205 |2165 |1114 |1024 | 031 | ~ |21.06 |030 | ~ |433 |009 |009 | M6 | 1014 | 1920
4180 17.72 |27.76 |12.99 [12.80 |039 | — |2677 |049 | — |512 |013 |0.13 |M10 | 1742 | 2313
4216 19.69 |31.50 |13.78 [14.57 | 039 | - [3043 |051 | - |512 |0.18 |0.18 |M12 | 2116 | 3075
4260 19.69 |31.50 |13.78 [14.57 | 039 | - [3043 |051 | -~ |512 |018 |0.18 |M12 | 2249 | 3178
4304 19.69 [31.50 |13.78 |1457 |039 | -~ 3043 |051 | - |512 |018 |018 |[M12 | 2359 | 4060
4370 27 |19.69 [37.40 1457 |1457 |031 | -~ [3634 |051 | - |531 |018 |018 |M12 | 2756 | 4742
4450 2-8 |26.38 |44.88 |14.57 |17.32 | 024 |866 [4370 |059 | - |591 |0.18 |0.18 |M12 | 4762 | 5358
4605 26.38 |44.88 |14.57 |17.32 | 024 |866 [4370 |059 | - [591 |018 |018 |M12 | 4872 | 5875
4810 2-9 |49.21 |54.33 |14.57 |43.70 | 0.24 [13.00 [52.95 | 059 | - |591 |018 |018 |M12 |1201.5 | 9367
41090 49.21 |54.33 [14.57 |43.70 | 0.24 [13.00 |52.95 | 059 | - [591 |0.18 |0.18 |M12 |1223.6 |10781

* Total Loss is specified for continuous operation.
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Table 2-3: Enclosure Dimensions - 575 V Drives

Drive Model

Dimensions (in)

Total
(_é':',{,"s"fs’4, Figure W H D Wi W2 HI H2 H4 D1 t1 t2 d (‘I’L’ts') IZ\?VS)S
5001 551 [1024 | 579 |48 | ~ |976 | ~ |o006 |150 020 | - M5 75 487
5003 551 [1024 | 579 |480 | - |976 | — |o006 |150 |020 | - M5 75 81.9
5004 551 [1024 | 646 |480 | —~ |976 | ~ |o006 |217 |020 | - M5 8.2 80.0
5006 551 [1024 | 646 |480 | — |976 | — |o006 |217 |020 | - M5 82 | 1151
5009 25 | 551 |1024 | 657 |480 | ~ |976 | -~ |o006 |217 |020 | - M5 90 |1603
5012 709 |11.81 | 736 |630 | ~ |1118 | — |o006 |295 |020 | - M5 | 132 | 2122
5017 709 |11.81 | 736 |630 | ~ |1118 | — |o006 |295 |020 | - M5 | 132 | 2848
5022 866 1378 | 776 |756 | ~ [1319 | —~ |o006 |307 |020 | - M6 | 192 |381.1
5027 866 [1378 | 776 |756 | ~ |1319 | —~ |o006 |307 |020 | - M6 | 192 | 465.1
5032 10.98 [17.72 [10.16 | 866 | 031 [1713 |030 | ~ |394 |009 |009 | M6 | 595 |5335
5041 10.98 |17.72 [10.16 | 866 | 031 [1713 | 030 | ~ |394 |009 |009 | M6 | 595 |6885
5052 12.95 2165 |[11.14 [1024 | 031 |21.06 030 | ~ |433 |009 |009 | M6 | 992 |1606.5
5062 12.95 |21.65 |[11.14 [1024 | 031 [21.06 | 030 | ~ |433 |009 |009 | M6 | 992 |18365
5077 26 [12.95 2165 |11.14 |1024 | 031 [21.06 |030 | ~ |433 |009 |009 | M6 | 992 [1619.0
5099 17.72 |27.76 [12.99 [12.80 | 039 |26.77 | 049 | —~ |512 |0413 |013 | M10 | 1742 | 1750
5130 17.72 |27.76 [12.99 [12.80 | 039 [26.77 | 049 | — |512 |0413 |013 | M10 | 1742 | 2146
5172 19.69 |31.50 [13.78 [14.57 | 039 [3043 | 051 | —~ |512 |048 |018 | M12 | 2359 | 2762
5200 19.69 |31.50 [13.78 [14.57 | 039 [3043 | 051 | — |512 |o0418 |0418 [ M12 | 2359 | 3422

* Total Loss is specified for continuous operation.
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Chapter 3

Wiring
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IMPULSE®+G+ & VG+ Series 4 Wiring Practices

AWARNING

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

+ Ensure that the encoder wiring is less than 300 feet unless fiber optic cables are used.
» Ensure that the encoder wiring is isolated from the power wiring.

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

»  Connect the incoming three-phase AC source to terminals R/L1, S/L2, T/L3.

» Connect the Motor leads to terminals U/T1, V/T2, W/T3.

+ 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 base block of the drive.

» Use hard contacts between the PLC output and the drive 120/24/48 VAC input card. If using a
solid state output from a PLC (TRIAC) to a 120/24/48 VAC input card, use a 5KQ, 5W resistor
between the signal and X2.

» If the power source is 500 kVA or greater, or more than 10 times the inverter kVA rating, ensure
that there is at least 3% impedance between the power source and the drive input. To
accomplish this, a DC reactor can be installed between inverter terminals 1 and 2, or an AC line
reactor can be used on the input of the drive. Excessive peak currents could damage the input
power supply circuit if there is not enough impedance provided.

+  Comply with “Suggested Circuit Protection Specifications” on page 3-6.

» Use time delay fuses, which are sized at 150% of drive's continuous rated input current, for
wiring 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 using 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; use a sine wave
filter.

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

» Ifthere is 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 gauge 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).

*  When using more than one transformer for the drive's power, properly phase each transformer.
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» To reverse the direction of rotation, program B03-04 = 1 (exchange phases), or interchange any
two motor leads (changing R/L1, S/L2, or T/L3 will not affect the shaft rotation direction) as well
as encoder phasing (FO01-02 = 0/1 or swapping A and A wires).

» Use shielded cable for all low-level DC speed reference signals (0 to 10 VDC, 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.

ACAUTION

Do NOT connect external dynamic breaking units to drive braking resistor terminal “B2”.
Connect positive external dynamic braking unit terminal(s) to drive terminal “+3” and negative
external dynamic braking unit terminal(s) to drive terminal “-”. When drive terminal “+3” is
unavailable, use terminal “B1”.
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Refer to Table 3-4 for wiring of External
Dynamic Braking or Regen Modules

Branch | |
Circuit | | ) 1 |
Protection & . : ) § - ) i I
Line Reactor ! Load Reactor :
i : . B1 B2 H :
Disconnect {Optional) H2 13 (Optional)
— : VY Maotor
3-Phase L1 ) R/L1 /T i
PO::;GSO:BDIV 2 — o ) s/L2 vim2 = 2 M
H . VY
A I m G+ & VG+ Series 4 wm
) I 2 common s
(i 120 VAC X I 2 Common A
« 24 vAC* b‘ I 2 Common ' 1 |
I A- OF -
48 VAC* | I 2 Common 1 |
B+ = =
L2 1t 1 Multi-Function Input 1 H ] | I
FWD/UP uLs2 I pooE ]- : }
. it 2 Multi-Function Input 2 1= I+ —
| REV/DOWN Ls2 | . |
- | ulti-Function Input 3 Y ]
Multi-Function SPEED 2 I [ | |
Digital Inputs 1-8 . e 4 Multi-Function Input 4 = ] | |
SPEED 3 I WG =)
. it 5 Multi-Function Input 5 & l -
| sPeED4 I 1= FE 1 :
. i} I 6 Multi-Function Input 6 10 ay
SPEED 5 [T
L 4 s 57 Multi-Function Input 7 & a I
| MICROSPEED I b+ 1
i 8 Multi-Function Input 8 l
EXT FAULT b- ]
\ + ]
EIGP | z-
I #V +10.5 VDC +/-10%, 20mA | MA I X1A X1 X2
k02 — -~ Digital Output 1
0 -V -10.5 VDC +/-10%, 20mA el Eatlt Contact
Zkﬂ Je— Al Multi-Function Analog Input 1 MC ] 1 250 VAC,
FExlernaI I ~10to +10 VDC (20kQ1 ) YT 30VDC, 1A
Aiahide A2 Multi-Function Analog Input 2 ]
Reference -10 to +10 VDC (200 ) o omod
0or4to 20 mA (2500 ) = wml - 1
A3 Multi-function Analog Input 3 — ] 1) -9
I -10 to +10 VDC (20k0) M2 Brake Contactor Multi-Function Digital Outputs 2-4
RP Multi-function Pulse Input ] ) 250 VAC
I 0to 32 kHz M3 3 - P
- A M5 ] Brake Contactor §
e | —~
Terminating o
Résistor _El@_l Alarm Contactor
Re 1 1200 DIP Switch 52 7 . )
Modbus RTU I R- I Multi-Function Analog Output 1 FM _— = Muttl:Eunction
Communications N Analog Outputs 1-2
RS-485/422 | S+ . | [ oto+r10vDC, 2ma
Multi-F Anal AM 1Lt S 5 i
115.2 kbps Max. | I s ulti-Function Analog Output 2 | s J 4-20 mA [FM only)
,!. I . e Multi-Function Pulse Output

Multi-Function Pulse Train Output MP 1 {n}

l,:"f

I Safety Electronic Device Monitor
N

~ 0to 32kHz, 9 VDC @ 3k0
+/-5% Accuracy

it
C

I -
B

Safety Controller
(Optional)

*Requires optional 24 VAC or
48 VAC Interface Boards.

<1> Set L08-55 to 0 when using an external dynamic braking option.

Figure 3-1: IMPULSE®-G+ & VG+ Series 4 Typical Connection Diagram
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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 IMPULSE®-G+ & VG+ Series 4. 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.

Table 3-1: Wire Sizing for 230 V Class

Recommended Gauge (AWG) 1,4

Continuous TimeDelay Time Delay Inverse Time
Model # HD Input InputFuse InputFuse Molded/Case Circuit Control Ground
(-G+/VG+S4) Amps (A) Class Breaker (A)3 Power Circuit Wiring _ Wiring Copper2
2003 29 5 CcC 15 14 to 10 18to 16 14to 10
2005 5.8 10 cc 15 14 t0 10 181016 14 to 10
2007 7.0 12 CcC 15 1410 10 18to 16 14to 10
2008 7.5 15 CcC 15 14 to 10 18t0 16 141010
201 11.0 20 CcC 20 14 to 10 18to 16 14to 10
2014 15.6 25 cC 30 14 to 10 18to 16 14to 10
2017 18.9 30 CC 35 12t0 10 18t0 16 1210 10
2025 28.0 40 J 50 10to 6 18to16 10to 8
2033 37.0 50 J 70 8to6 18to16 10to 8
2047 52.0 60 J 90 6to4 18to16 8to6
2060 68.0 80 J 110 4102 18 to 16 6to4
2075 80.0 125 J 150 4102 18 to 16 6to4
2085 82.0 125 J 150 2to 1/0 18to16 6to4
2115 111 175 J 200 210 1/0 180 16 4
2145 136 200 J 250 1/0 to 2/0 18 to 16 4t02
2180 164 250 J 300 1/0 to 2/0 18to16 410 1/0
2215 200 300 J 350 22_25)0 18to 16 3 to 300
2283 271 400 J 450 350 18to 16  2to 300
2-3/0
2346 324 500 J 600 400 18to 16  1to 350
2-250
2415 394 600 J 700 400 18t0 16 1 to 350
2-250

1) NFPA 70 National Electric Code 2011. 430.122(a) and Table 610-14(a) 40°C, 60-minute, copper 50°C ambient
2) NFPA 70 National Electric Code 2011. Table 250.122.

3) NFPA 70 National Electric Code 2011. Table 430.52 (selected based on motor FLA).

4) NFPA 40 National Electric Code 2011. Table 315(b)(2)(a).
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Table 3-2: Wire Sizing for 460 V Class
Recommended Gauge (AWG)1' 4

Continuous TimeDelay Time Delay Inverse Time
Model # HD Input InputFuse InputFuse Molded/Case Circuit Control Ground
(-G+/VG+S4) Amps (A) Class Breaker (A)3 Power Circuit Wiring  Wiring Copper2
4001 1.8 2 CcC 15 14t0 10 18to 16 14t012
4003 3.2 6 CC 15 14t0 10 18to 16 14t012
4004 4.4 8 CcC 15 14 to 10 18t0 16 14to 10
4005 6.0 9 CcC 15 14 to 10 18t0o 16 14to 10
4007 8.2 15 CC 15 14 t0 10 18to 16 14to0o 10
4009 10.4 20 CcC 15 14 to 10 18to 16 14to 10
4014 15.0 25 CcC 30 12t06 18to 16 14to 10
4018 20 30 CcC 40 10to 6 18to16 12t0 10
4024 29 35 J 50 8to6 18 to 16 10to0 8
4031 39 45 J 60 8t06 18to16 10to 6
4039 44 50 J 70 6to4 18 to 16 8to6
4045 43 60 J 80 6to4 18 to 16 8to6
4060 58 80 J 100 402 18 to 16 6
4075 71 100 J 125 4t02 18to 16 6to4
4091 86 125 J 175 210 1/0 18 to 16 6to4
4112 105 150 J 225 1/0 to 2/0 18 to 16 4
4150 142 200 J 300 3/0 to 4/0 18to 16 4t02
250
4180 170 250 J 350 2.2/0 18t0 16 4 to 300
207 300 J 400 250 18to16 2to 350
4216 2-2/0
350
4260 248 350 J 500 18to 16 2to 350
2-3/0
4304 300 400 J 600 350 18to16 1 to 350
30 2-4/0
4370 346 500 J 700 500 18to 16 1to 1/0
2-250
500
4450 410 700 L 900 2-300 18 to 16 1:/3%50
4-3/0
2-400
4605 584 800 L 1200 4-250 181016 201
300
4-3/0
4810 830 1400 L 1500 4/0 X 4P x 2 18016 0 °
41090 1031 1600 L 2000 300 x 4P x 2 18 to 16 4:/))%80

1) NFPA 70 National Electric Code 2011. 430.122(a) and Table 610-14(a) 40°C, 60-minute, copper 50°C ambient
2) NFPA 70 National Electric Code 2011. Table 250.122.

3) NFPA 70 National Electric Code 2011. Table 430.52 (selected based on motor FLA).

4) NFPA 40 National Electric Code 2011. Table 315(b)(2)(a).
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Table 3-3: Wire Sizing for 575 V Class

Recommended Gauge (AWG)" 4

Continuous TimeDelay Time Delay Inverse Time

Model # HD Input  InputFuse InputFuse Molded/Case Circuit Control  Ground
(-G+/VG+S4) Amps (A) Class Breaker (A)® Power Circuit Wiring _ Wiring Copper?
5001 1.9 3 CC 15 14 t0 10 18to 16  14to 10
5003 3.6 5 CC 15 14 to 10 18to 16 14 to 10
5004 5.1 7 CcC 15 14 t0 10 18to 16  14to 10
5006 8.3 10 CC 15 14 t0 10 18t016 12t0 10
5009 12 15 CC 20 14 to 10 18to16 12to8
5012 16 20 CC 25 10to 8 18to16 1210 8
5017 23 25 CC 35 10to0 8 18to16  10to 6
5022 31 35 J 45 10to 6 18to16 10to6
5027 38 45 J 50 10to 6 18to16 10to6
5032 33 50 J 60 10t0 6 18 to 16 6

5041 44 60 J 80 8to4 18 to 16 6

5052 54 70 J 100 6to4 18 to 16 4

5062 66 90 J 125 4 18 to 16 4

5077 80 100 J 150 4 18 to 16 4

5099 108 125 J 200 2 18t0o 16 4 to 300
5130 129 175 J 250 1/0 18t0 16 4 to 300
5172 158 225 J 350 2/0 18to 16 1to 350
5200 228 300 J 450 3/0 18t0o 16 110 350

1) NFPA 70 National Electric Code 2011. 430.122(a) and Table 610-14(a) 40°C, 60-minute, copper 50°C ambient
2) NFPA 70 National Electric Code 2011. Table 250.122.

3) NFPA 70 National Electric Code 2011. Table 430.52 (selected based on motor FLA).

4) NFPA 40 National Electric Code 2011. Table 315(b)(2)(a).
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Power Circuit Wiring Procedures

To wire the power circuit for IMPULSE®-G+ & VG+ Series 4:
1. Run the three-phase power supply wires through an appropriate enclosure hole.

2. Refer to “Suggested Circuit Protection Specifications and Wire Size” on page 3-6, connect the
three-phase power supply wires to a circuit protection system.

3. Connect the three-phase power supply wires from the circuit protection Terminals R/L1, S/L2,
and T/L3.

4. From Terminals U/T1, V/T2, and W/T3, connect the power output wires to the motor. If a load
reactor is used, connect these output wires to the reactor input instead; then connect the reactor
output to the motor.

NOTE: If a device that can interrupt power is installed between the drive and the motor, install
a reactor on the output side of the drive.

Table 3-4: Main Circuit Terminal Wiring

Terminal Drive Model
230 V Class 2003 to 2075 2085 to 2115 2145 to 2415
Function
460 V Class 4001 to 4039 4045 to 4060 4075 to 41090
575V Class 5001 to 5027 5032 to 5041 5052 to 5200
R/L1
S/L2 Main circuit power supply input Connects line power to the
NOTE: 6-pulse operation only drive
T/L3
U/T1
VIT2 Drive Output Connects to the motor
WIT3
B1 Available for connecting a
Braking Resistor Not Available braking resistor or a
B2 braking resistor unit option
+2 DC link choke Not Available .
» connection (+1, +2) For connecting:
(remove the bar ) » thedrivetoaDC
between +1 and +2) DC power supply input power supply
- DC power supply input (+1,-) DG power subply input (terminals +1 and -
(+1,-) p PPly inp are not UE/CE or UL
(*+1,-) approved)
Not available Braking unit connections ) )
Same as B1 on models: (+3, -) * dynamic braking
+3 2003 to 2115 options
4001 to 4060 » aDC link choke
5001 to 5041
For 230 V class: 100Q or less
(&) For 460 V class: 10Q or less Grounding terminal
For 575V class: 10Q or less
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Main Circuit Connection Diagram

r—— - """ -——-— - - - - - - - = |
|
: B1*B2
|
Optional Current
DBU Vi sensor
) ! O UIT1
| @3 OVIT2
T | L OWIT3
[
[
Lo oo oo v o ¢ O
Jumper
%@F Gate board [ %%r;trrg Y Operator
re
Figure 3-2: Connecting Main Circuit Terminals
(2003 to 2075)
(4001 to 4039)
(5001 to 5027)
r——- " "~ —-——-— - - - - - - - ~
|
: B1* B2
l ﬁ
|
Optional Current
DBU sensor
[ © UIm
|KH& O VIT2
T L © WIT3
[
[
L .
[ | Control | |
Gate board board Operator
9

Figure 3-3: Connecting Main Circuit Terminals
(2085 and 2115)
(4045 and 4060)
(5032 and 5041)

* Connect optional DBU to terminals B1 and —
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Optional Current
DBU sensor
| O UM
| OVIT2
: OW/T3
Lo |

Control
%@)—Gate board— board |1 Operator

Figure 3-4: Connecting Main Circuit Terminals
(2145 to 2180)
(4075 to 4112)
(5052 to 5077)

- T ——— -
| +3*
! Iy
‘ f
| [
; Rela
Optional 4 Current
DBU sensor
r O U/m1
1y | K} OVIT2
: [ OwWIT3
[
Lo

24V
Power

Supply]

Gate board %%r;t.fgl  Operator

Figure 3-5: Connecting Main Circuit Terminals
(2215 to 2415)
(4150 to 4605)
(5099 to 5200)

* Connect optional DBU to terminals +3 and —
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| +3*
| )
| —
J 40 il
Rela
y Current
RILA sensor
Optional SL2E . ! Ea
DBU TIL3 @ 1¢ vy
[ ] A
RIL1O -
| S1/L21¢
I TIL31O
L _ e |
24V
Power +— Gate board %ontrgl Operator
Supprj' oar

:

Figure 3-6: Connecting Main Circuit Terminals

4810 and 41090

* Connect optional DBU to terminals +3 and —

um
VIT2
WIT3
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Terminal Block Configuration

Figure 3-7 and Figure 3-8 show the different main circuit terminal arrangements for the drive
capacities.

g 2003, 2005, 2007, 2008, 2011, 2014,

2025, 2033 @ 2047 @\
2017 4014, 4018 4024, 4031, 4039
4001, 4003, 4004, 4005, 4007, 4009 5009 5012, 5017, 5022, 5027

5001, 5003, 5004, 5006 /\/
I]IIU

(L3 (= (o] (32) (Um) (V) Wy

>
/ I

2085, 2115
4045, 4060
5032, 5041

;9/ 2060, 2075 \Q&

0 30

|

=y |0 B
ife ols9]
§§<><>+€B i

Figure 3-7: Main Circuit Terminal Block Configuration
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8] o]

4075, 4091

—_—

M N @]

Lﬁao e ° dhn = |

@

2145, 2180, 2215, 2283, 2346, 2415
4112, 4150, 4180, 4216, 4260, 4304
5052, 5062, 5077, 5099, 5130, 5172, 5200 <

<1> Terminal block design differs slightly for models 2215 to 2415, 4180 to 4304, and 5099 to 5200.

Figure 3-8: Main Circuit Terminal Block Configuration (continued)
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Insulation Barrier

Insulation barriers are packaged with drive models 4370 through 41090 to provide added protection
between terminals. Magnetek recommends using the provided insulation barriers to ensure proper
wiring. Refer to Figure 3-9 for instructions on placement of the insulation barriers.

Insulation Barrier

Figure 3-9: Installing Insulation Barriers

Grounding

5.

Connect terminal G to the common panel ground. Use ground wiring as specified in “Suggested
Circuit Protection and Wire Size” on page 3-6, and keep the length as short as possible.

Ground Resistance:

+ For 230V class: 100Q2 or less
* For 460V class: 10Q or less
* For 575V class: 10Q or less

Never run the IMPULSE®-G+ & VG+ Series 4 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.
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NOT OK

PREFERRED

Figure 3-10: Grounding

Not Acceptable

Co;;ect

Figure 3-11: Motor Grounding
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Interface Circuit Board

S4IF DIP Switches and Jumper (120 VAC, 48 VAC, and 24 VAC)

[E(G) DM+ DM- I1G R+ R- 5+ S A1 A2 A3 NCJ 5 TiE

[HC H1 H2 U+ AC U- FM AM AC MP RP AC| MO ML M5

[X2 X2 X2 X2 S1 52 S3 S4 S5 Sé6 S7 S8| MA MB MC

Figure 3-12: S4IF DIP Switches and Jumper Location

Table 3-5: Terminal and Wire Specifications

Terminal Terminal Clamping Torque Wire Range
Symbol Screw Lb-in (N-m) AWG (mm?)
26to 16
B M3 (g'g :g g'g) (Stranded: 0.14 to 1.5)
D100 (Solid: 0.14 to 1.5)
Dip Switches

DIP Switches are described in this section. The functions of the DIP switches are shown in the table

below.

Table 3-6: DIP Switches

Name

Function

Setting_;

S1

Input method for
analog input A2

V:0to 10 VDC or -10 to 10 VDC (internal resistance: 20 Q) (default)
I: 4-20mA (internal resistance: 250 Q)

S2

RS-485 and RS-422
terminating
resistance

OFF: No terminating resistance (default)
ON: Terminating resistance of 110 Q

S3

Hardware Base
Block Configuration

See page 3-17 for setting details

S4

Analog 3/PTC input
select

Al: A3 is used as Analog Input 3 (default)
PTC: A3 is used with a Positive Temperature Coefficient (PTC) thermistor

S5

Output method for
analog output FM

V:0to 10 VDC or -10 VDC to 10 VDC (default)
I: 4 to 20 mA
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Sinking/Sourcing Mode Selection for Safe Disable Inputs

Use jumper S3 on the Interface Board to select between Sink mode, Source mode, or external
power for the Safe Disable inputs H1 and H2 (as shown in Table 3-7). Jumper S3 is also used to
disable the Safe Disable inputs H1 and H2, with the jumpers in place the Safe Disable inputs are
disabled. Remove H1 and H2 disable jumpers if external Safe Disable functionality is to be used.
Refer to Figure 3-11 for locating jumper S3.

Table 3-7: Safe Disable Input Sink/Source/External Power Supply Selection

Mode Drive Internal Power Supply External 24 VDC Power Supply
Jumper S3 Jumper S3
:bc_)j H2 Disable Jumper ! EFO 01: H2 Disable Jumper
| 1O Ol Hi Disable Jumper —b | 10 _O! HiDisable Jumper

24vDC | . 7
24VDC He! : 24 VDC

L TR B
b o hy=] ﬁ.;m_.:iﬁs_*:i_

Sinking Mode

Jumper 53
| 1576} Hz Disable Jumper 'O O H2 Disable Jumper
| 1©.0;] 1 Disabls Jumper 'O O} H1Disable Jumper

24 VDG 24 VDC

o (B | e e [
o B e B

(Default)

Sourcing Mode
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Control Circuit Terminals

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

Terms:

*  Multi-Function Digital Input (MFDI)
*  Multi-Function Digital Output (MFDO)
*  Multi-Function Analog Input (MFAI)
*  Multi-Function Analog Output (MFAQO)

Table 3-8: Control Circuit Terminals

Classification |Terminal Signal Function Description Signal Level
S1 MFDI 1
S2 MFDI 2
S3 MFDI 3
sS4 MEDI 4 Lﬂgztigg?ction digital inputs (H0O1-01 to Photo-coupler isolation
Sequence -
Input Signal S5 MFDI 5 *Programmable input 120 VAC
S6 MFDI 6
S7 MFDI 7
S8 MFDI 8
X2 MFDI Common Common for control signal oV
+V Power §upply for Positive supply for analog inputs +10.5 VDC, 20 mA
analog inputs
Power supply for . .
-V analog inputs Negative supply for analog inputs -10.5 VDC, 20 mA
A1 MFA 1 -10 to +10 VDC/-100% to 100% -10 to +10 V (20kQ)
0 to +10 VDC/0 to 100% 0 to +10 V (20kQ)
Analog -10 to +10 V (20kQ)
Input Signal A2 MFAI 2 Multi-function analog input (H03-09) 0to +10 V (20kQ)
4 to 20 mA (250Q)
- . -10 to +10 V (20kQ)
A3 MFAI 3 Auxiliary analog input (H03-05) 0to +10 V (20kQ)
AC Analog Common Common for analog signal oV
Ground for shielded
E(G) lines and option cards Earth ground B
MO Form A Relay:
MFDO 1 (H02-01) Programmable Output 250 VAC, 1 A
M1 30VDC, 1A
M2 Form A Relay:
MFDO 2 (H02-02) Programmable Output 250 VAC, 1 A
M3 30VDC, 1A
Relay M5 Form A Relay:
Output Signal MFDO 3 (H02-03) Programmable Output 250 VAC, 1 A
M6 30VDC, 1A
MA Fault annunciate . . .
MB Terminals MA-MC: ;I:l:lrtr;lnals MA & MC N/G; closed at major Form C Relay:
N/O . . 250 VAC, 1 A
Terminals MB-MC: Terminals MB & MC N/C open at major 30 VDC, 1 A
MC N/C faults
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Classification |Terminal Signal Function Description Signal Level
. . -10 to +10V, 2 mA
EM MFAO 1 Multi-function analog output (H04-01 to 0to +10V, 2 mA
H04-03) 410 20 MA
Analog oZum
Output Signal AC Analog Common Analog signal common ov
Multi-function analog output 2 (H04-04 to |-10 to +10V, 2 mA
AM  IMFAG 2 H04-086) 0to +10V, 2 mA
Input Freq.: 0 to 32 kHz
. . Duty Cycle: 30 to 70%
RP _I\I{Ir:Ii’t:-II:nunuc‘;tlon Pulse Pulse input frequency reference (H06-01) [High level: 3.5 to 13.2 VDC
Pulse I/0 P Low Level: 0 to 0.8 VDC
Signal Input Impedance: 3kQ
Pulse train output
MP (Output frequency) Pulse output frequency (H06-06) 32 kHz (max)
R+ Receive (+)
R- Receive (-) For 2-wire RS-485, jumper R+ and S+ RS-485/422 Line Driver
; . 115.2 kbps (max)
RS-485/422 S+ Transmit (+) and jumper R- and S-
S- Transmit (-)
IG Shield connection Serial Communication Shield ov
HA1 Safe Disable input 1 * One or both open: Motor Output 24 VDC, 8 mA
H2 Safe Disable input 2 Disabled Internal Impedance: 3.3kQ
He Safe Disable * Both closed: normal operation _
Safe Disable common « Off time of at least 1ms
DM+  |Safety monitor output |Qutputs the status of the Safe Disable 48 VDC, 8 mA
oM Safety monitor output [function. Closed when both Safe Disable

common

channels are closed.

S4IF Control Circuit Terminal Diagram (120 VAC, 48 VAC, 24 VAC)

[E(G) DM+ DM- IG R+ R- S+ S- A1 A2 A3 NC| [M2 M3 Mé]
[HC H1 H2 U+ AC U- FM AM AC MP RP AC] [MO M1 M5]
[X2 X2 X2 X2 S1 S2 S3 S4 S5 Sé6 S7Z S8] [MA_MB_MC]

Figure 3-13: S4IF Control Circuit Terminal Diagram
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Safe Torque Off

Safe Torque Off disables the drive power section for mechanical maintenance, E-STOPs, or

redundant safety monitoring controller intervention. Safe Torque Off provides safe removal of motor

torque without removal of power to the drive. The IMPULSE®-G+ & VG+ Series 4 provides this
functionality as standard in a safety category 3 architecture, and is designed to meet SIL CL2

according to ISO/EN 13849-1 and IEC/EN 62021 respectively, meeting the requirements for IEC/EN
61508. TUV certified drives can be purchased optionally; consult Magnetek Material Handling for

details.

The Safe Torque Off feature (Figure 3-14) includes safe disable inputs (H1 and H2) and safe monitor
outputs (DM+ and DM-).

Q_

Figure 3-14: Safe Torque Off Block Diagram

Power
IMPULSE oG+ & VG+ Series 4 e il
Controller —%—
Safety . HC
controller —
Feedback loop
< H1 rﬂ  aulmm ]
HZI ;jj‘|
{ ) I_ y
EDM DM+
) P
DM-] I
| ——
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Wiring the Encoder Circuit

A shaft-mounted encoder is required to provide speed and shaft position feedback to
IMPULSE®-V/G+ Series 4. Without an encoder, a flux vector control cannot operate properly.

Before you wire the encoder circuit, refer to the specification tables 3-10 and 3-11 on page 3-23 and
“Suggested Circuit Protection Specifications and Wire Size” on page 3-6.

Encoder Circuit Wiring Procedures
Table 3-9: Encoder Specifications

+12 VDC (+5 VDC by CN3 jumper); if current demand is greater than 200 mA

Power supply (consult factory if inrush currents exceed 200 mA), an auxiliary power supply must

equipped - contact Magnetek to purchase

Output Type Quadrature (A and B channels; Z is not required)

Type of output circuit ~ High-speed, differential line drive (open collector interface is optional).

Maximum Input

300 kHz

Frequency

Mounting method Encoder must be direct-coupled to motor shaft, using a zero-backlash-type coupling.

To wire the encoder circuit for IMPULSE®-VG+ Series 4 (assuming the cover and keypad are
detached):

1.

Direct-couple the encoder to the motor shaft, using a zero-backlash-type coupling.

NOTE: Do not connect the encoder to the motor with roller chain or gear drive. If unable to
direct-couple the encoder, use a timing belt to drive the encoder. (Contact Magnetek
for encoder kits.) Also, do not connect the encoder to the low-speed shaft of a speed
reducer.

Connect the encoder to the PG-X3 Encoder Interface Card. Refer to Figure 3-15: “PG-X3
Encoder Card Wiring” on page 3-23.

NOTE: Use twisted-pair, shielded cable W100W impedance (Magnetek R-20/6, R-22/6,
Belden 9730, or Brand Rex T-11651). Strip the encoder wires .25 in. (5.5 mm). Keep
the wiring length less than 300 feet (for cable lengths greater than 300 feet, contact
Magnetek for information on available fiber optic cable).

Ground the shielded cable to Terminal FE of the PG-X3 Encoder Interface Card (ground only
one end of the shielded cable).

NOTE: For LakeShore encoders, the shield connection is not considered “Ground.” The
shield should be grounded.

Whenever possible, the encoder cable should be wired in a continuous run between the motor
and drive. If it cannot be a direct run, the splice should be in its own junction box and isolated
from the power wires.
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Encoder Wiring Diagrams and Information

Encoder 1: Install in option port CN5-C
Encoder 2: Install in option port CN5-B.

| |
QR Ut &
—osiLz  vm2Q [ m
—OTIL3 WIT3Cr
G+ Se TB1 :
% +Dri\rrelae” PG-X3 A+ e T
Option ;\.=[- ]
B+ [
B- 2
2+ > >
Il 0 VN - <
Connector CN5-C | [ .
_sD, s
il W s =
Connector CN5-B — r ;
- CN3 5
Connector CN5-A — P12 % _sT.B?..
IP5 = LIP,
IG > G .[
s
V' _I'_ 5
Che-G a5 I ¢ A channel monitor signal
or - —]
I
o8 E+ L _ ; Bchannel monitor signal
% >
) I W A 297774 7 pulse monitor signal
FE A z- ]—
Ground wire
';T_'f' twisted-pair shielded line
main circuit terminal .;:_;. control circuit terminal

Figure 3-15: PG-X3 Encoder Card Wiring

Table 3-10: Encoder Wiring_j

Encoder Signal Wire Color PG-X3 Terminal
+5t0 15 VDC Red IP
ov Black IG
A+ Blue A+
A- Gray A-
B+ Green B+
B- Yellow B-
Shield - FE

Table 3-11: PG-X3 Line Driver Encoder Interface Card Specifications

Power supply to encoder: Dual; +5 VDC or +12 VDC; 200 mA maximum
Encoder input signal: RS-422—-level, line-driver-type

Pulse monitor output signal (repeater): RS-422—-level, line-driver-type or open collector
Pulse phases accepted: Phases A and B (both + and -)

Maximum input frequency: 300 kHz

NOTE: See PG-B3 Open Collector Encoder Card manual for wiring and terminal descriptions.
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Chapter 4

Getting Started
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Overview

With its easy-to-use keypad and X-Press Programming, the IMPULSE®-G+ & VG+ Series 4 makes it
easy to get up and running right away. In addition to explaining the keypad and X-Press
Programming, this chapter explains how to view the scroll settings, get into the programming mode,
and program speeds.

Checks Before Powering

After mounting and interconnections are completed, verify:

Correct connections.

Correct input power supply (no voltage drop or imbalance, source kVA < 500, unless a line
reactor is used).

No short circuit conditions.
No loose screw terminals (check especially for loose wire clippings).
Proper load conditions.

Precautions

Only start the motor if motor shaft rotation is stopped.

Even with small loading, never use a motor whose nameplate amperage exceeds the inverter
rated current.

ADANGER

Extreme caution should be used if braking method is set for Decelerate to stop. If deceleration
time is too long, equipment could run into the end stop device, causing damage to equipment
or injury to personnel.
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Using the Keypad

With five 16-character lines available, the keypad display makes it possible to monitor drive
operation, change parameter settings, and view fault codes. In addition, the parameter description is
included on the top line of the display. The keypad enables you to:

»  Program the various drive parameters.

*  Monitor the functions of the drive.

» Read alpha-numeric fault-diagnostic indications.

» Operate the drive using the keypad (local operation).

AWARNING

Because of the additional potential hazards that are introduced when any drive is operated
locally, we advise you to avoid operating it this way. If the drive is operated locally, be aware
that the crane or hoist will move when the RUN button is pressed. Contact Magnetek with any
questions.
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Keypad LED and Button Functions

Some of the keypad buttons, whose functions are described below, are dual-purpose. The dual-
purpose keys have one function when used in a view-only mode, and another function when used in

a programming mode.

12

1 The functions assigned to F1 and F2 vary depending on the current displayed menu. The
name of each function appears in the lower half of the display window.
. Returns to the previous display
2 2 . Moves the cursor one space to the left.
. Pressing and holding this button will return to the Frequency Reference Display.
3 > . Moves the cursor to the right.
RESET . Resets the drive to clear a fault situation.
4 Starts the drive when in LOCAL mode.

Scrolls up to display the next item, selects parameter numbers, and increments setting
values.

Scrolls down to display the previous item, selects parameter numbers, and decrements
setting values.

Stops drive operation. *1

(o]
JEIEGH:
& E -

. Enters parameter values and settings.
. Selects a menu item to move between displays.

. Displays the phone number for the Magnetek Service department.

. Switches drive control between the operator (LOCAL) and an external source

® 4
9 R_% (REMOTE) for the Run command and frequency reference. *2
. Pressing the key three times resets the maintenance timer, U01-52.
ph, L Lit while the drive is operating the motor.
10 Flashing when the drive has a phantom fault.

L.
-

G

r

11

Lit while the operator is selected to run the drive (LOCAL mode).

12 ALM

Off during normal operation (no fault or alarm).

llluminated when the drive detects an alarm or error.

Flashes when an alarm occurs, when an oPE is detected, or when a fault or error occurs
during Auto-Tuning.

*1 The STOP key has highest priority. Pressing the STOP key will always cause the drive to stop the motor, even if a Run command is active at

any external Run command source.

*2 The LO/RE key can only switch between LOCAL and REMOTE when the drive is stopped. To enable the LO/RE key to switch between
LOCAL and REMOTE, set parameter 002-01 to 1.
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Parameters

There are hundreds of parameters that determine how the drive functions. These parameters are
programmed into the drive’s software as measurable values or options - both of which will be
referred to in this manual as settings. While some of these parameters are associated with one
setting, others are tied to a number of possible settings.

NOTE: The terms “constant” and “parameter” have the same meaning.

Before shipping the drive, Magnetek programmed initial settings in the drive’s software so that most,
if not all, of the crane system requirements are supported. However, if it is necessary to change the
initial settings, Magnetek recommends that only qualified crane system technicians program the
drive. This can be accomplished by using the Password and Access Level features. For more
information on these security features, see “Initialization Set-Up” on page 4-9.

The drive can be programmed to allow personnel with limited crane system knowledge to program
only certain parameters, called User Parameters. To select these parameters, see “User
Parameters (A02-01 through 32)” on page 4-15.

Two other features to be aware of are Initialize Parameters (A01-05) and User Defaults (002-03).
Both of these features are related and revert back to previously saved parameter settings. This is
especially helpful when a number of programming changes were made, but the previous settings
may still be needed. To program these features, see “Initialize Parameters (A01-05)" on page 4-14
and “User Defaults (002-03)” on page 5-120.
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Parameter Modes

All parameters are organized under four modes:

Operation Mode

Drive operation is enabled. Drive status LED is lit.

Programming Mode

Parameter access levels, control method, motion, speed reference, and passwords are selected.

Parameters are set/read. ltems to be set/read vary depending on the access level setting.

Auto-Tuning Mode

Automatically calculates and sets motor parameters to optimize drive performance.

Modified Constants Mode

Only parameters 