_ﬁ____:_f_.

o

Flux Vector Crane Controls

Instruction Manual

MATERIAL HANDLING

D

Part Number: 140-10257-R5
© Copyright 2010 Magnetek

Software # 8001.6 December 2010






©2010 MAGNETEK
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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.

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.
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AWARNING

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 in the lower right corner of the
board.) It may take as long as 10 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 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 acitvity 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 50VDC. 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, 240VAC maximum (200V Class) and 480VAC maximum (400V 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.

IMPULSE*VG+ Series 3 Instruction Manual - December 2010
1-3



The instructions in the next three chapters apply to most IMPULSE+*VG+ Series 3 crane, hoist, and
monorail applications. However, you need to carefully evaluate your specific situation and ensure
that you follow NEC codes and your local wiring practices.

These chapters tell you how to install IMPULSE«VG+ Series 3 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. To assist you, “IMPULSE+sVG+ Series 3 Wiring Practices”
is included.

NOTE: If your IMPULSE*VG+ Series 3 is part of an Magnetek pre-engineered motor control
panel, disregard this chapter and turn to Chapter 4.
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Introduction

Assessing the System Requirements

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

Speed control method(s)

Braking method(s)

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

Wire size

Grounding location and method

Assessing the Drive Environment

When you choose a location for IMPULSE*VG+ Series 3, perform the following steps:

1.

A

10.
I1.

Ensure that a 220 or 230VAC (-15% to +10%) three-phase power source is available for a
230VAC-rated drive, and that a 380, 400, 415, 440, or 460VAC (-15% to +10%) three-phase
power source is available for a 460VAC-rated drive.

Ensure the encoder is supplied with +12VDC.

If the amperage 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.

If required, install reactors.

When connecting a drive (230/460VAC, Model 2085-FVG+/4045-FVG+ and smaller)
to a large-capacity power supply transformer (S00kVA or greater or more than 10 times
the inverter kVA rating), or when switching a phase-advancing capacitor, excessive
peak current can flow through the input power supply circuit. To prevent damage to the
rectifier section in such cases, install a DC reactor between drive Terminals 1 and 2, or
an AC reactor on the input side. Installing reactors also improves the power factor on the
power supply side.

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 drive end.

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) (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 (for example—long lifts) or with 75-HP-or-greater motors, ensure
that the drive control system is adequately cooled, even though the ambient temperature limit is
not exceeded. For more information, contact Magnetek.
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IMPULSE*VG+ Series 3 General Specifications

230V Class
Specification Specification Values and Information for Each 230V-Class Model
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Rated current (A) 7 9.6 15 23 31 45 58 71 85 145 215 283 346
Capacity (kVA) 2.7 3.7 5.7 8.8 12 17 22 27 32 55 82 110 130
460V Class
Specifi-
cation Specification Values and Information for Each 460V-Class Model
= = = = = = = = = = = = = = = = = = = = =
S S (=4 S S [ S (= (=4 <> (=4 < S p—t . [ [ (] w £ n
S =4 < (=3 o i [} w w = D ~ o et n o (=) <> ~J 3 \&
[ ] w W =} [ = - e o (V] < wn Lol N~ < < < - < | <
Rated 2.1 37 |53 |87 |125 | 17 24 31 39 45 60 75 91 112|150 | 180 |[260 |304 |370 |477 |590
current (A)
Capacity 1.6 |28 |40 |66 |95 13 18 24 30 34 46 57 69 85 110 | 140 |200 |230 |280 |390 |510
(kVA)
230V and 460V Classes
Specification Specification Value and Information for All Models
Certification UL, CUL

Crane Duty Classification

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

Rated input power supply volts & freq

3-phase 200/208/220/230VAC or 380/400/415/440/460/480VAC

Allowable input voltage fluctuation

+10% or -15% of nominal

Allowable input frequency fluctuation

+5% of nominal

Control method

Fully digital, flux vector control; sine-wave, pulse-width-modulated

Maximum output voltage (VAC)

Max output voltage 3-phase, 200/208/220/230VAC; 380/400/415/440/460/480VAC

(proportional to input voltage).

Rated frequency (Hz)

Up to twice motor nameplate RPM (Ultra-Lift) 150 Hz standard (400 Hz, consult factory)

Output speed control range

1000:1

Output frequency accuracy

.01%—with digital reference command
.1%—with analog reference command; 10 bits/10V

Frequency reference resolution

Digital: .01 Hz; analog: .03 Hz (at 60 Hz)

Output frequency resolution

.01 Hz

Overload capacity

150% of rated load for 1 min

Remote frequency reference sources

0-10VDC (20kQ); 4-20mA (250Q); £10VDC 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

Motor overload protection

UL recognized electronic thermal overload relay; field-programmable

Overcurrent protection level (OC1)

200% of rated current

Circuit protection Ground fault and blown-fuse protection
Overvoltage protection level 410/820VDC
Undervoltage protection level 190/380VDC

IMPULSE*VG+ Series 3 Instruction Manual - December 2010

1-6



Specification

Specification Value and Information for All Models

Heatsink overtemperature

Thermostat trips at 105°C

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

Other protection features

Speed deviation, overspeed, mechanical brake failure, lost output phase, failed-oscillator, PG-
disconnect, mechanical overload, roll-back detection, 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 140°F (-10°to 60°C)*
14°to 149°F (-10°to 65°C)**

Storage temperature

-4° to 158°F (-20° to 70°C)

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

* 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 table is only a guideline. The motor FLA should not exceed the reactor FLA.

* Install an input reactor if the power source is greater than S00kVA.

» 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.

» 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
2007-FVG+S3 REA230-2 8
2009-FVG+S3 REA230-3 12
2015-FVG+S3 REA230-5 18
2023-FVG+S3 REA230-7.5 25
2031-FVG-S3 REA230-10 35
2045-FVG+S3 REA230-15 45
2058-FVG+S3 REA230-20 55
2071-FVG+S3 REA230-25 80
2085-FVG+S3 REA230-30 80
2145-FVG+S3 REA230-50 130
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Model Number 230V Part Number Maximum Amps of Reactor
2215-FVG+S3 REA230-75 200
2283-FVG+S3 REA230-100 250
2346-FVG+S3 REA230-125 320
460V Class

Model Number 460 V Part Number Maximum Amps of Reactor
4002-FVG+S3 REA460-1 2
4003-FVG+S3 REA460-2 4
4005-FVG+S3 REA460-5 8
4008-FVG+S3 REA460-5 8
4012-FVG+S3 REA460-7.5 12
4017-FVG+S3 REA460-10 18
4024-FVG+S3 REA460-15 25
4031-FVG+S3 REA460-20 35
4039-FVG+S3 REA460-25 35
4045-FVG+S3 REA460-30 45
4060-FVG+S3 REA460-40 55
4075-FVG+S3 REA460-50 80
4091-FVG+S3 REA460-60 80
4112-FVG+S3 REA460-75 100
4150-FVG+S3 REA460-100 130
4180-FVG+S3 REA460-150 200
4260-FVG+S3 REA460-200 250
4304-FVG+S3 REA460-250 320
4370-FVG+S3 REA460-300 400
4477-FVG+S3 REA460-400 500
4590-FVG+S3 REA460-500 600
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Interface Specifications

IMPULSE«VG+ Series 3 is designed to interface with 120VAC user input and output devices
through the GIF7 interface board. This eliminates the need for an additional interface relay or
isolation circuitry.

The GIF7 has eight optically isolated input terminals which can be used to connect with the user
input device. Terminals S1 and S2 are always used for the directional run commands (Forward and
Reverse, Up and Down). The rest of six terminals are multi-function terminals, and are used for
speed control and other characteristics. With multi-function terminals you can assign various
functions and performance characteristics without having to rewire the drive.

A maximum of 3 inputs shall be capable of continuously remaining in the on state, as is the case with
normally closed fail-safe limit switches and overload type devices. It is recommended wherever
possible that these inputs be spaced out in such a way that two or more N.C. inputs are not right next
to each other. For four position geared limit switches, a G5IN4 option card is recommended.

G5IN4 card has four additional input terminals, which can have a total of 14 sets of input selections.
The individual terminals can be enabled/disabled within a set. For program information refer to
Chapter 5, Programming Advanced Features.

The drive has four 250VAC, 1.0 Amp relays for output devices. It includes three programmable
multi-function output terminals.
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This page intentionally left blank.

IMPULSE*VG+ Series 3 Instruction Manual - December 2010
2-2



AWARNING

*When preparing to mount the IMPULSE<VG+ Series 3 drive, lift it by its base. Never lift it by
the front cover.

*Mount the drive on nonflammable material.

*The IMPULSE+«VG+ Series 3 drive generates heat. For the most effective cooling possible,
mount it vertically. For more details, refer to the “IMPULSE«VG+ Series 3 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 140°F (60°C)*.

Failure to observe these Warnings may result in equipment damage.

This chapter explains the following:

1.
2.
3.
4.

Choosing a location
IMPULSE+VG+ Series 3 components and external devices
Drive environment

Drive installation

In addition, this section will cover information on the components that interconnect with
IMPULSEVG+ Series 3.

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:
+14° to 140°F (-10 to 60°C)*

e Direct sunlight (not for use outdoors)

¢ Rain, moisture

* High humidity

* Oil sprays, splashes

e 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*VG+ Series 3 System Components And External Devices

Standard IMPULSE*VG+ Series 3 Drive Components
*  PG-T2 Encoder Card

Optional Drive Components

*  G5IN4 Control Input Card

*  DO-08 Control Output Board

*  DO-02 Control Output Relay Board
* AI-14B Analog Input Card

As-Required Drive Components

* AC reactor—Iline 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.

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. Remove the fuse from the 8PCB tap change card for this procedure (models 4150-FVG+S3 to
4590-FVG+S3 only).

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

3. 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.

4. 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.

5. 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 230VAC units and 150 to 200 volts/minute for
460VAC units.
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6. 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.

7. 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.

Imverter Unit
L —
Pl:)—.—§ —e
. +
| ] e .
AC Power Eﬁppé}r—@ 12 g + K —)
L3
M
i
VA
1 : ________ v\\'
Applied Violtage ! H
i 3 Wi - Ivverter mied voltage (2300WAC, 480WAC)
0 ! A .
il e ! e 1 Ll
i Lol ] F'"_
3 min or geeater 3350 min or greater

Figure 2-1:

Long Time Storage
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Installing the Drive

To install IMPULSE«VG+ Series 3.
1. Ensure the drive will be used in a proper environment. Refer to page 1-5.
2. Review “IMPULSE«VG+ Series 3 Terminal Diagram”.

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

4. Determine the position of the subpanel.
5. Ensure that the drive is positioned vertically so that the heat can dissipate properly.

6. Ensure that the air can flow freely around the heat sink as shown below in Figure 2-2.

4.75in * (120mm minimum) é
V% % Air

&l 2 loe~—

onannCog

=

il
R &()

Figure 2-2
NOTE:

*  The recommended clearances at the top, bottom, and both sides of the inverter are the same
for both open chassis and NEMA 1 enclosures.

»  Allowable intake air temperature: 14°to 140F (-10°to +60 °C) (2 kHz carrier frequency)

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

»  Fordrive model 4590-FVG+S3, the top clearance is 11.8 inches.
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10.
I1.
12.

Lay out the wire runs. Size the wire according to NEC Table 610-14(a). Ata minimum, use #16
AWG for control wiring and #12 AWG for power wiring. When performing this step:

* 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.

Obtain the appropriate hardware for mounting.

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

Fasten the drive and components to the subpanel.
Remove the terminal cover.
Follow the wiring practices outlined in Chapter 3.
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IMPULSE*VG+ Series 3 Dimensions/Heat Loss—Open Chassis

ﬁ Mounting Holes H2
) ! 'M
O0ooanon
D
—
S ] om-_g|
<7W14J

Figure 2-3: Open Chassis

NOTE: Some models are shipped with metal enclosures that can be removed and discarded.

230V Class
Overall Dimensions Mounting Dimensions Heat Loss
in inches and (mm) in inches and (mm) W)

Model W H D W1 H1 H2 Wt Lbs Total

2007-FVG+S3 5.51 11.02 6.30 4.95 10.47 0.28 6.6 98
(140) (280) (160) (126) (266) @)

2009-FVG+S3 5.51 11.02 6.30 4.95 10.47 0.28 6.6 127
(140) (280) (160) (126) (266) @

2015-FVG+S3 5.51 11.02 7.09 4.95 10.47 0.28 8.8 134
(140) (280) (180) (126) (266) @)

2023-FVG+S3 5.51 11.02 7.09 4.95 10.47 0.28 8.8 184
(140) (280) (180) (126) (266) @)

2031-FVG+S3 7.87 11.81 7.87 7.32 11.22 0..28 13.2 332
(200) (300) (200) (186) (285) @)

2045-FVG+S3 7.87 12.20 7.87 7.32 11.22 0.28 154 525
(200) (310) (200) (186) (285) @)

2058-FVG+S3 9.45 13.78 8.27 8.50 13.19 0.30 24.2 598
(240) (350) (210) (216) (335) (7.62)

2071-FVG+S3 9.45 14.96 8.27 8.50 13.19 0.30 24.2 680
(240) (380) (210) (216) (335) (7.62)

2085-FVG+S3 10.0 21.06 10.24 7.68 15.16 0.30 53 835
(254) (535) (260) (195) (385) (7.62)

2145-FVG+S3 14.76 23.62 11.81 9.84 22.64 0.49 125 1431
(375) (600) (300) (250) (575) (12.5)

2215-FVG+S3 17.72 28.54 13.78 12.80 27.56 0.49 189 2207
(450) (725) (350) (325) (700) (12.5)
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Overall Dimensions Mounting Dimensions Heat Loss
in inches and (mm) in inches and (mm) W)
Model W H D W1 H1 H2 Wt Lbs Total
2283-FVG+S3 17.72 28.54 13.78 1280 27.56 0.49 191 2800
(450) (725) (350) (325) (700) (12.5)
2346-FVG+S3 19.69 33.46 14.17 14.57 3228 0.59 238 3158
(500) (850) (360) (370) (820) (15)
460V Class
Overall Dimensions Mounting Dimensions Heat Loss
in inches and (mm) in inches and (mm) W)
Model W H D W1 H1 H2 Wt Lbs Total
4002-FVG+S3 551 .02 630 495 10.47 0.28 6.6 58
(140) (280) (160) (126) (266) 7)
4003-FVG+S3 551 11.02 6.30 4.95 10.47 0.28 6.6 84
(140) (280) (160) (126) (266) 7)
4005-FVG+S3 5.51 11.02 7.09 495 10.47 0.28 8.8 115
(140) (280) (180) (126) (266) 7)
4008-FVG+S3 551 11.02 7.09 4.95 10.47 0.28 8.8 148
(140) (280) (180) (126) (266) 7)
4012-FVG+S3 551 11.02 7.09 495 10.47 0.28 8.8 208
(140) (280) (180) (126) (266) 7)
4017-FVG+S3 7.87 11.81 7.87 732 11.22 28 132 307
(200) (300) (200) (186) (285) 7)
4024-FVG+S3 7.87 11.81 7.87 7.32 11.22 28 13.2 390
(200) (300) (200) (186) (285) 7)
4031-FVG+S3 9.45 13.78 8.27 8.5 13.19 0.30 22 465
(240) (350) (210) (215) (335) (7.5)
4039-FVG+S3 9.45 13.78 8.27 8.5 13.19 0.30 22 590
(240) (350) (210) (215) (335) (7.5)
4045-FVG+S3 10.98 17.72 10.24 8.66 17.13 0.30 53 653
(275) (450) (260) (220) (435) (7.5)
4060-FVG+S3 10.98 17.72 10.24 8.66 17.13 0.30 53 988
(275) (450) (260) (220) (435) (7.5)
4075-FVG+S3 12.80 21.65 11.22 10.24 21.06 0.30 88 1133
(325) (550) (285) (260) (535) (7.5)
4091-FVG+S3 12.80 21.65 11.22 10.24 21.06 0.30 88 1287
(325) (550) (285) (260) (535) (7.5)
4112-FVG+S3 12.80 21.65 11.22 10.24 21.06 0.30 88 1682
(325) (550) (285) (260) (535) (7.5)
4150-FVG+S3 17.72 28.54 13.78 12.80 27.56 0.49 194 1847
(450) (725) (350) (325) (700) (12.5)
4180-FVG+S3 17.72 28.54 13.78 12.80 27.56 0.49 196 2287
(450) (725) (350) (325) (700) (12.5)
4260-FVG+S3 19.69 33.46 14.17 14.57 32.28 0.59 265 3393
(500) (850) (360) (370) (820) (15)
4304-FVG+S3 22.64 36.06 14.88 17.52 33.66 0.59 352 3935
(575) (916) (373) (445) (855) (15)
4370-FVG+S3 27.95 51.38 16.26 10.63 50.00 0.79 572 3964
(710) (1305) (413) (270) (1270) (20)
4477-FVG+S3 27.95 51.38 16.26 10.63 50.00 0.79 616 5509
(710) (1305) (413) (270) (1270) (20)
4590-FVG+S3 36.06 58.07 16.26 14.37 56.70 0.79 891 8320
(916) (1475) (413) (365) (1440) (20)
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IMPULSE*VG+ Series 3 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/L.2, T/L3.
¢ Connect the Motor leads to terminals U/T1, V/T2, W/T3.

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

» Ifadevice that can interrupt power is installed between the drive and the motor, install a reactor
on the output side of the drive.

*  On external user input devices, use hard contact inputs rather than solid-state inputs.

o Ifthe power source is 500 kVA or greater, or more than 10 times the inverter kVA 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.

* If the user input device is a PLC TRIAC output, use a SKC, 5W resistor between the signal and
L2 (X2).

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

» 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 use output contactors between the drive and the motor.

* Do not let the wiring leads come in contact with the drive enclosure.

* Do not connect power factor correction capacitors to the drive input or output.

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

» Ifyou 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 (T1, T2 and 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.)
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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, program B3-04 = 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 (F5-01 = 0/1 or swapping A and A wires).

Use shielded cable for all low-level DC speed reference signals (0 tolOVDC, 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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IMPULSE*VG+ Series 3 Typical Connection Diagram

3 Phase
Line Voltage
Power In
[ | |
b B Line Reactor (Optional)
-I DC Bus Reactor (Optional)
0 0 0 %] 2] X1A X1 X2
RL1 SIL2 TIL3 ®1 @2 —110VAC —
i - Functi MO
X1 24VAC * X2 Multi - Function Output a Brake
48VAC* Relay1 —— 1 Contactor
120VAC ————— T,
gg gmﬁ GIF7 Muti - Function Output M2l Reglrian‘?:m
[DX2 Common Contagtor
FWD/UP Relay 2 55_"
O O [@S1 Forward/Up Input g gsog\t/ité lgg{i/rE)ngm
REV/DOWN M4 ) s
© O $2 Reverse/Doun it Multi - Function Output MS % Audio/Visual
SPEED 2 Relay 3 Alarm Audio/Visual Alarm
O O S3 Multi- Function Input T_Mé 2 té?ggef%ﬁ?sr?unmatmg
SPEED 3
MA
O O D S4 Multi- Function Input %
SPEED 4 |__MB 2
O O 2S5 Multi - Function Input e Fault Output Relay
SPEED 5 %
© 0 OS5 Huti-Funcion it FM Gt yuliFuncion Anlog Output
[OST Muti- Function Input A g——— Multi-Function Analog Output 2
X2 [OS8_Multi- Function Input MP @% Multi-Function Pulse Output
%2 Common . AC Output Common
LSt G5IN4 (Optional) EQ) d
OO0~ D1 Upper Limit - Slowdown NC
ULS2
O<I0- 22 UpperLimit2- Stop NC Rt @ I
LLS1
O<I0- (23 Lower Limit1 - Slowdown NC N7, I I
5 R 9 B Modbus RTU
O=T10- (D4 LowerLimit 1 - Stop NC s+ g—1 1 Communications
_1 | ] RS-485/422
: | @ +V  +15VDC 20 mA Max. s 9 [
IG
R e
C‘ —tt—P A1 Analog Frequency Reference Input
ﬁj g Frequency P @3 g External Dynamic Braking
* 4|—|—2 A2 Multi Function Analog Input 1 O @ Transistor Module Connections
I I Multi Function Analog Input 2
| | 0 A3 ulitFunclion Analog fnpd B1 @—— | DB resistor is wired here
— 1 RP  MuliFunction Puise Input for inverters with internal
B2 g—— Dynamic Braking transistor
| I [ AC  Reference Common Note:
I For optional external braking
module, wire P to B1
r@j andNto@.
U/T1 VIT2W/T3
Q0 o
= = | Load Reactor (Optional)

*REQUIRES 24VAC OR 48VAC INTERFACE BOARDS.
Motor FOR 24VDC INPUT APPLICATIONS SEE ADDENDUM 144-42471

Figure 3-1: IMPULSE*VG+ Series 3 Terminal 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+VG+ Series 3. 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.

Recommended Gaugel’ 4

Continuous Time Delay Time Delay  Inverse Time

HD Input Input Fuse InputFuse Molded/Case Control Ground
Model # Amps (A) Class Circuit Breaker’ Power Circuit Wiring  Wiring Copper2
230V Class
2007-FVG+-S3 8.4 12 CC 15 12 16/14 12
2009-FVG+-S3 11.5 15 CC 20 12 16/14 12
2015-FVG+-S3 18 25 CC 30 12 16/14 10
2023 -FVG+S3 24 30 J 45 12 16/14 10
2031-FVG+S3 37 45 J 60 8 16/14 10
2045-FVG+S3 52 60 J 70 6 16/14 10
2058-FVG+S3 68 80 J 110 4 16/14 8
2071-FVG+S3 84 100 J 125 2 16/14 8
2085-FVG+S3 94 125 J 150 2 16/14 6
2145-FVG+S3 160 200 J 250 2/0 16/14 6
2215-FVG+S3 237 300 J 350 250 16/14 4
2-2/0
2283-FVG+S3 317 400 J 450 350 16/14 2
2-3/0
2346-FVG+S3 381 500 J 600 400 16/14 2
2-250
460V CClass
4002-FVG+S3 2.5 3.5 CC 15 12 16/14 12
4003-FVG+S3 4.4 6 CC 15 12 16/14 12
4005-FVG+S3 6.4 9 CC 15 12 16/14 12
4008-FVG+S3 10.4 15 CC 20 12 16/14 12
4012-FVG+S3 15 20 CC 25 12 16/14 12
4017-FVG+S3 20 25 J 35 12 16/14 10
4024-FVG+S3 29 35 J 45 10 16/14 10
4031-FVG+S3 37 45 J 60 8 16/14 10

1) NFPA 70 National Electric Code 2008. 430.122(a) and Table 610-14(a) 40°C, 60-minute, copper 50°C ambient
2) NFPA 70 National Electric Code 2008. Table 250.122.

3) NFPA 70 National Electric Code 2008. Table 430.52.

4) NFPA 40 National Electric Code 2008. Table 315(b)(2)(a).
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Recommended Gaugel’ 4

Continuous Time Delay Time Delay  Inverse Time

HD Input Input Fuse Input Fuse  Molded/Case Control Ground

Model # Amps (A) Class Circuit Breaker® Power Circuit Wiring  Wiring Copper2

4039-FVG+S3 47 50 J 70 6 16/14 10

4045-FVG+S3 50 60 J 80 6 16/14 10

4060-FVG+S3 66 80 J 100 4 16/14 8

4075-FVG+S3 83 100 J 125 2 16/14 8

4091-FVG+S3 100 125 J 175 1 16/14 6

4112-FVG+S3 120 150 J 225 1/0 16/14 6

4150-FVG+S3 198 200 J 300 3/0 16/14 6

4180-FVG+S3 2383 250 J 350 250 16/14 4
2-2/0

4260-FVG+S3 286 350 J 500 350 16/14 2
2-3/0

4304-FVG+S3 334 400 J 600 350 16/14 2
2-4/0

4370-FVG+S3 407 500 J 700 500 16/14 2
2-250

4477-FVG+S3 457 700 J 900 500 16/14 1/0
2-300
4-3/0

4590-FVG+S3 649 800 J 1000 4-250 16/14 1/0

1) NFPA 70 National Electric Code 2008. 430.122(a) and Table 610-14(a) 40°C, 60-minute, copper 50°C ambient
2) NFPA 70 National Electric Code 2008. Table 250.122.

3) NFPA 70 National Electric Code 2008. Table 430.52.

4) NFPA 40 National Electric Code 2008. Table 315(b)(2)(a).
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Power Circuit Wiring Procedures

To wire the power circuit for IMPULSE+*VG+ Series 3:

1.
2.

Run the three-phase power supply wires through an appropriate enclosure hole.

Referring to “Suggested Circuit Protection Specifications—IMPULSE«VG+ Series 3” and the
following two tables, connect the three-phase power supply wires to a circuit protection system.

Connect the three-phase power supply wires from the circuit protection Terminals L1, L2 and
L3.

From Terminals T1, T2 and 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.

For Models 4150-FVG+S3 and greater, ensure the jumper plug is inserted in the printed-circuit
board (8PCB), which is underneath the control board, as follows:

O

o8RG R/ (569
TEEREET
— el
o B
2201230V} 380V] Em.‘

T RI®(® |,
Omll r /9l [42004220040002400] CHA O
AN

200V class power supply ,-—J
400V class power supply %Jumper (factory-set position)
CHARGE indicator

™ Power tab

Power supply
input terminals

Figure 3-2: Models 4150-FVG+S3 to 4590-FVG+S3
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230 V Class Terminal Functions

Model

2007-FVG+ to 2071-FVG+

2085-FVG+

2145-FVG+

2180-FVG+ to 2346-FVG+

Rated Current

7 to 71 Amps

85 Amps

145 Amps

180 to 346 Amps

Terminal

R/L1

S/L2

T/L3

Main circuit input power supply

U/T1

V/T2

W/T3

Inverter output

Bl

B2

Braking resistor

n/a

S)

@1

®2

@3

DC reactor (©1-D2)

DC Power supply (D1-O)

DC power supply (@17@ )
Braking unit (@3*@ )

@2 terminal not provided

r(l1)

s(12)

n/a

Cooling fan power supply

Ground terminal (Ground resistance: 100 Q or less)

460 V Class

Terminal Functions

Model

4002-FVG+ to 4039-FVG+

4045-FVG+ to 4112-FVG+

4150-FVG+ to 4304-FVG+

4477-FVG+ to 4590-FVG+

Rated Current

2.1 to 39 Amps

45to 112 Amps

150 to 304 Amps

477 to 590 Amps

Terminal

R/L1

S/L2

T/L3

Main circuit input power supply

U/T1

V/T2

W/T3

Inverter output

B1

B2

Braking resistor

n/a

S)

@1

@2

DC reactor (©1-@D2)
DC power supply (B1— Q)

@3

n/a

DC power supply ((‘B 1-© )

Braking unit (D3— &) )

s(l1)

r(12)

s200

s400

n/a

n/a

n/a

n/a

Cooling fan power supply
(Control power supply)
r—s200: 200 to 230VAC input
r—s400: 380 to 460VAC input

Ground terminal (Ground resistance: 10 Q or less)
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Grounding

6. 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: 230V class; 100Q or less, 460V or greater class; 10Q2 or less.

* Never run the IMPULSE*VG+ Series 3 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.

U

Correct = Correct = Not Acceptable

Grounding of three IMPLULSE VG+ Series 3 Drives

)

Correct = Not Acceptable

Grounding of IMPLULSE VG+ Series 3 Drive and Vector Control Motor

Figure 3-3: Grounding
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Control Circuit Terminals - Continued

Control Circuit board GIF7

DIP Switch S1 and Jumper CN15

Figure 3-4: DIP Switch S1 and Jumper CN15 Location

Table 1: Terminal and Wire Specifications

Terminal . Clamping Torque Wire Range
Terminal Screw . 2
Symbol Lb-in (N-m) AWG (mm©)
26t0 16
n M3 (3§ Ig (5)2) (Stranded: 0.14 to 1.5)
) ) (Solid: 0.14 to 1.5)
Dip Switch S1
DIP Switch S1 is described in this 1
section. The functions of DIP switch S1 —— 1 — | o |
are shown in the table below. E" 2

Figure 3-5: DIP Switch S1 Function

DIP Switch S1

Name (Function

Setting

S1-1  [RS-485 and RS-422 terminating
resistance

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

S1-2  |Input method for analog input
A2

OFF: 0 to 10VDC or -10 to 10VDC (internal resistance: 20kQ) (default)
ON: 4-20mA (internal resistance: 250 Ohm)
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Jumper CN15

Jumper CN15 is described in this section. The jumper

position of CH1 and CH2 determines the signal level of

the multi-function analog output FM and AM,

respectively. The functions and positions of CN15 are

shown in the table below.

CN15

CH1 oo

CH2 (o oz o)

Jumper CN15

Name |Multi-function Analog Output

Output Range

CH1 M V: 0to 10VDC or -10 to +10VDC (default)
I: 4 to 20mA
CH2 |AM V:0to 10VDC or -10 to +10VDC (default)

I: 4 to 20mA
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Control Circuit Terminals

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

Classification | Terminal Signal Function Description Signal Level
Sequence S1 Forward run/stop Forward run when closed, stop when open 120VAC £ 10%
Input Signal S2 Reverse run/stop Reverse run when closed, stop when open
S3 Speed 2*
S4 Speed 3*
S5 Speed 4* Multi-function contact inputs (H1-01 to H1-06)
S6 Speed 5* *Programmable input
S7 External Fault*
S8 M-Speed Gain 1*
SN Control Input Common
+V +15VDC For analog command +15VDC power supply +15VDC
Power supply output (Allowable current 20
mA max.)
-V -15vDC For analog command -15VDC power supply -15vDC
Power supply output (Allowable current 20
mA max.)
Al Master frequency -10 to +10VDC/-100% to 100% -10 to +10VDC (20k
reference 0 to +10VDC/0 to 100% Ohm),
0 to +10VDC/(20k
Ohm)
Anal A2 Multi-function analog |4 to 20 mA/0 to 100% Multi-function 4 to 20mA (250 Ohm)
Input S?gnal reference -10 to +10VDC/-100% to analog reference -10 to +10VDC (20k
put S1g 100% (H3-09) Ohm),
0to 10 VDC/0 to 100% 0 to +10VDC/(20k
Ohm)
A3 Multi-function analog  |-10 to +10VDC/-100% to Auxiliary analog  |-10 to +10VDC (20k
input +100% input (H3-05) Ohm),
0to +10 VDC/0 to 100% 0 to +10VDC/(20k
Ohm)
AC Common terminal for [0V —
control circuit
E(G) Connection to shield — —
sheath of signal lead
MO Brake output
Ml N.O. Contact
M2 N.O./N.C. Contact
M3 Multi-function output (H2-01 to H2-03)
Dry contact
Relay M4 Contact capacity:
Output Signal M5 250VAC, 1A or less
Fault annunciate 30VDC, 1A or less
M6
MA Fault contact output Terminals MA & MC N/O; closed at major faults
(NO/NC contact) Terminals MB & MC N/C open at major fault
MB
MC
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Classification | Terminal Signal Function Description Signal Level
FM Multi-Function Analog [0 to + 10VDC Multi-function 0 to £10VDC Max.
Output 1 analog monitor +5% 2mA or less
Analog AC Common (H4-01 to H4-03)
Output Signal AM  |Multi-Function Analog |0 to = 10VDC Multi-function |0 to =10VDC Max.
Output 2 analog monitor 2 [+£5% 2mA or less
(H4-04 to H4-06)
RP Pulse Input Pulse input frequency Function set by 0 to 32kHz (3kQ) +5%
reference H6-01 High level voltages
3.5t013.2
Low level voltages
. 0.0t0 0.8
Pulse I/0 Signal Duty Cycle (on/off)
30% to 70%
MP Pulse Monitor Pulse output frequency Function set by 0 to 32kHz
H6-06 +5% output
(load: 1.5kQ)
R+ Modbus Differential input,
R- communication input For 2-wire RS-485, jumper R+ and S+ and jumper PHC isolation
RS-485/422 S+ Modbus R- and S- Differential output,
S- communication output PHC isolation
IG Signal Common
Control Circuit Terminal Diagram
144-42098
FM[ACIAM|A1]A2|A3|+V [AC| -V IMP|AC| RP|R+| R-| [M5{M6|MAIMBJMC]
E(G)| |X2[X2|X2|S1|S2]|S3|S4]|S5|S6|S7|S8|IG|S+] S- | (M3IM2M4IMOIMY  [E(G)
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Wiring the Encoder Circuit

A shaft-mounted encoder is required to provide speed and shaft position feedback to
IMPULSEVG+ Series 3. Without an encoder, a flux vector control cannot operate properly.

Before you wire the encoder circuit, refer to the specification tables in this section and to “Wiring
Specifications.”

Encoder Circuit Wiring Procedures

Encoder Specifications

Power supply +12VDC; if current demand is greater than 200 mA, an auxiliary power supply must
provided

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

Type of output circuit High-speed, differential line driver.

Resolution 1024 PPR

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 3 (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.

2. Connect the encoder to the PG-T2 Encoder Interface Card. Refer to Figure 3-9: “PG-T2
Encoder Card Wiring” on page 3-15.

NOTE:  Use twisted-pair, shielded cable W100£2impedance (Magnetek R-20/6, R-22/6,
Belden 9730, or Brand Rex T-11651). Use 08/6 encoder wire on runs less than 100
feet. 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 systems.)

3. Ground the shielded cable to Terminal TA4 of the PG-T2 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 at TA4 and connected to the shield at the encoder.

4. 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

4CN
~ ICN _
i
;|
a
AP ! )
ETS%ER @|| AP (et cotlctor
®|| BP 2 - -
9|2 sfEs) GE3
H|ER=ale=
P - =
ov [z [E:]
6 lm ®[] PHV)
1 ! || Nov)
- 3|2
2 ] S|| A ENCODER
— ®|| B INPUT
LAKESHORE | f NIk
MODEL SL56 O|| Z
Q|| z
ov
12v s9
VOLTAGE
5V SELECTION
TA4
= N
CONNECT
TO TB3

Figure 3-6: PG-T2 Encoder Card Wiring
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Figure 3-7: PG-Z2 Encoder Card Wiring
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Encoder Wiring (Lakeshore Model: SL56 and SL85; Avtron Models: M56 and M85)

Encoder Signal Wire Color PG-T2 Terminal
+5to 15VDC Red 8

ov Black 9

A+ Blue 10

A- Gray 11

B+ Green 12

B- Yellow 13

Shield N/A FG

PG-T2 Encoder Interface Card Specifications

Power supply to encoder: Dual; +5VDC or +12VDC; 20 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: 30 kHz

PG-Z2 Encoder Interface Card Terminal Functions

Terminal Block Function

1 A+ pulse output

2 A- pulse output

3 B+ pulse output

4 B- pulse output

5 Z+ pulse output

6 Z- pulse output

7 OV (signal common)

8 +12VDC power supply

9 Power supply common

10 A+ pulse input, Channel 1
11 A- pulse input, Channel 1

12 B+ pulse input, Channel 1
13 B- pulse input, Channel 1

14 Z+ pulse input, Channel 1
15 Z- pulse input, Channel 1

16 Signal common

17 A+ pulse input, Channel 2
18 A- pulse input, Channel 2
19 B+ pulse input, Channel 2
20 B- pulse input, Channel 2

21 Z+ pulse input, Channel 2
22 Z- pulse input, Channel 2

23 Signal common

FG Shield terminal
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chapter 4

Getting Started
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Overview

With its easy-to-use keypad and X-Press Programming, IMPULSE«VG+ Series 3 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.)
A WARNING

DO not power 230V-rated drives with 460V power.

*  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 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 view fault codes and
change parameter settings. Parameter settings, with their parameter codes, are displayed in most
cases. 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 you do operate the drive locally, be
aware that the crane or hoist will move when you press the RUN button. If you have questions,
contact Magnetek.

o o o o o
FWD REY SEQ REF  ALARM
REMOTE
DRIVE- Ry

Frequency Ref

U1-01= 60.00Hz
U1-02= 60.00Hz
U1-03= 10.05A

MODE || MENU e
SERVICE|| &=
10G A DATA
ENTER
FwD v >
REV RESET

L

®
RUN STOP
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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.

ALaRM This LED lights when a fault has occured, flashes when an alarm has occured.
F(V;D This LED lights when the FORWARD command is given.
R(E)V This LED lights when the REVERSE command is given.
REMOTE * The SEQ LED lights when selecting the RUN command from the control
staO  Orer circuit terminals or communication option card.

* The REF LED lights when the Speed Reference is input through control
circuit terminals or communication option card.

MODE *  Pressing this key toggles between the mode display and the phone number
SERVICE] for Magnetek Service Department.

* Also toggles between REMOTE and LOCAL (operate from keypad)
operation when 02-01 is set to 1.

*  Pressing the key 3 times resets the maintenance timer, U1-52.

MENU Displays the four key pad functions; operation, programming, modified
constants and auto tunning.

Backs up to the previous display (before the DATA/ENTER key is depressed).

ESC
JOG Jog run is enabled when local operation is selected.
Selects the next parameter group, parameter or parameter setting. It also
A increases the blinking digit of a parameter setting.
Selects the previous parameter group, parameter or parameter setting. It also
v decreases the blinking digit of a parameter setting.
Selects the digit—from left to right—to be changed (indicated by blinking). It
RESET also resets the operation at faults.
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_DATA_ Selects mode or parameter. Displays each parameter’s set value. By pressing
ENTER . . .
this key again, the set value is entered.
WD Selects forward or reverse run when LOCAL operation is selected.
REV

* The red LED lights steadily during run.

STOP *  Pressing this key initiates Base Block stop command.

*  Pressing this key initiates run command when LOCAL operation is selected.

*  The red LED lights steadily when drive is at stop; blinks when Run command
is active but output frequency reference is zero, off when drive output is
controlling motor speed.

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 Initializaton 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
(A2-01 through 32)” on page 4-13.

Two other features to be aware of are Initialize Parameters (A1-05) and User Defaults (02-03).
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 (A1-05)” and “User
Defaults (02-03)”.
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IMPULSE*VG+ Series 3 Structure of Parameters

Auto-Tuning

A

v Group Function
v, Ul  Monitor
Op eration > Monitor U2 Fault Trace
U3 Fault History
* L Al Initialization Parameters
P . D E— Initialize A2 User-Defined Parameters
fogramming A Bl Preset References
B2 Reference Limits
B3 Sequence/Reference Source
<4— Application B4 Trim Control Level
BS Acceleration/Deceleration
B6 Speed Search
B8 Jump Frequencies
Cl Quick Stop/Reverse Plug Simulation
C2 Micro Speed
C3 Travel Limits
C4 Load Float 2
CS5 Load Check
Co6 Ultra-Lift
< > Special C7 Torque Limit
Function C8 No Load Brake Hoist
C9 G5IN4 Setup
Modified parameters C10  Weight Measurement
CI1  Slack Cable Detection
C12  Delay Timers
C13  Inching Timers
C13  Index
D1 Braking
D2 Automatic Slip Compensation
D4 Automatic Speed Regulator Tuning
<—> Tuning D5 Torque Control
D6 Droop Control
D8 Dwell Function
D9 S-Curve Acceleration/Deceleration
El V/f Pattern 1
E2  Motor Set-up
— Motor E3 Motor 2 Method
E3 Motor 2 V/f Pattern
E4  Motor 2 Set-up
Fl Pulse Generator (PG) Option Set-up
F2 Analog Input 14 Set-up
F3 Digital Input Option Set-up
«—— Options F4 Analog Output Option Set-up
F5 Digital Output 2 Set-up
F5 Digital Output 8 Set-up
F6 Communication Option Set-Up
H1 Digital Inputs
H2 Digital Outputs
¢ ) . H3 Analog Inputs
Terminal H4 Analog Outputs
H5 Serial Communication Set-up
H6 Pulse I/O Set-up
L1 Motor Overload
L2 Under voltage level/Power Loss
¢ ) ) L4 Ref Detection
Protection L6 Torque Detection
L8 Hardware Protection
L9 Automatic Reset
01 Monitor Selection
02 Keypad Key Selection
€ Operator 03 Clear History
04 Copy Function
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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 control mode, and passwords are selected.

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

Auto-Tuning Mode

Motor parameters are automatically set by entering tuning data (motor nameplate values).

Modified Constants Mode

Only parameters that have been changed from the factory settings are set/read.
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Initialization Set-up

Language Selection (A1-00)

This allows for the language selection for the digital operator display, as follows:

Setting Description
0 English
1 French
2 Spanish

Parameter Access Level (A1-01)

This parameter allows the “masking” of parameters according to user level. See the following table:

Setting Description
0 Operation Only
1 User Program - Accesses parameters selected by OEM (A2-01 to A2-32).
2 Advanced Level - For advanced programming in special applications.

Refer to the parameter code table in Chapter 5 for available parameters at each level.

Control Method Selection (A1-02)

Select the control method best suited for your application.

Setting Description

3 Flux Vector

NOTE:  An auto-tune must be performed for all flux vector applications. Refer to the Auto-Tuning
section on page 4-14.
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Select Motion (A1-03)

Set this parameter to match the motion of application. See tables 4.1 and 4.2 (X-Press Programming)
for details.

Setting Description
0 Traverse - Decelerate to stop upon removal of RUN command.
2 No-Load Brake Hoist

Speed Reference (A1-04)

This parameter will automatically define the input terminals for the selections listed below. See
tables 4.1 and 4.2 (X-Press Programming) for details.

Setting Description
0 2-SPD Multi-step — Defines Terminal 3 = 2nd speed.
1 3-SPD multi-step — Defines Terminals 3 and 4 as speeds 2 and 3 respectively.
2 5-SPD Multi-step — Defines Terminals 3-6 as speeds 2-5.
3 2-Step infinitely variable — Terminals 1 and 2 =b1-01 (Reference 1) and

speed hold. Terminal 3 = Accelerate.

4 3-Step infinitely variable — Terminals 1 and 2 =b1-01 (Reference 1).
Terminal 3 = Speed Hold. Terminal 4 =Accelerate.

5 Uni-polar analog — Terminals 1 and 2 = A directional input. Terminal A1 = 0-
10V. Terminal A2 = 4-20mA.

6 Bi-polar analog — Terminal A1 = Run Command. Terminal A1 = direction
and frequency -10 to +10VDC.

7 Defines Terminals 3-8 as not used. Use this setting if using the G5IN4 option
card for inputting speed references.

8 Serial option card. Sets terminals to “not used.”
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Parameters Changed by X-Press Programming

Table 4-1: Traverse (A1-03=0)

B1-01 | B1-02 | B1-03 | B1-04 | B1-05 | B1-06 | B1-07 | B1-08 | B1-09 | B1-10 | B1-11 | B1-12 | B1-13 | B1-14 | B1-15 | B1-16 | B1-17 | B1-18 | B2-01 | B2-03 B3-03 B5-01 | B5-02
Al1-04 Description Ref. Ref.
Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Jog Ref Upper | Lower | Stopping | Accel | Decel
1 2 3 4 6 7 8 10 11 12 13 14 15 16 Ref | Priority | Limit | Limit | Method | Time 1 | Time 1
0 |2-Speed Multi-Step 20.00 | 60.00 | 0.00 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 6.00 0 100.0 2.0 0 10.0 10.0
1 3-Speed Multi-Step 15.00 | 30.00 | 60.00 | 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 6.00 0 100.0 2.0 0 10.0 10.0
2 |5-Speed Multi-Step 6.00 15.00 | 30.00 | 45.00 | 60.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 6.00 0 100.0 2.0 0 10.0 10.0
3 |2-Step Infinitely Variable 6.00 0.00 0.00 0.00 | 60.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 6.00 0 100.0 2.0 0 10.0 10.0
4 | 3-Step Infinitely Variable 6.00 0.00 0.00 0.00 | 60.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 6.00 0 100.0 2.0 0 10.0 10.0
5 |Uni-Polar Analog 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 6.00 1 100.0 2.0 0 10.0 10.0
6  |Bi-Polar Analog 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 6.00 1 100.0 2.0 0 10.0 10.0
7 | GSIN4 Opt. Card 15.00 | 30.00 | 60.00 | 0.00 0.00 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 6.00 0 100.0 2.0 0 10.0 10.0
8  |Serial Opt. Card 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 6.00 1 100.0 2.0 0 10.0 10.0
C1-01 C3-07 C8-10 D9-01 D9-02 D9-03 E1-03 H1-01 H1-02 H1-03 H1-04 H1-05 H1-06 H2-01 H2-02 H2-03 H3-01 H3-05
Al1-04 Description Quick Load | S-Curve | S-Curve | S-Curve Terminal | Terminal | Terminal | Terminal | Terminal | Terminal | Terminal | Terminal | Terminal | Terminal |TerminalA
Stop |Action@ | Float Accel at | Accel at | Decel at V/F S3 S4 S5 S6 S7 S8 M1/M2 | M3/M4 | M5/ M6 Al 3
0/1 LL2/UL2| Time Start End Start Selection Select Select Select Select Select Select Select Select Select Signal Select
0 |2-Speed Multi-Step 0 2 0 1.50 1.50 1.50 01 00 OF OF OF OF OF 00 OF OF 0 IF
1 3-Speed Multi-Step 0 2 0 1.50 1.50 1.50 01 00 01 OF OF OF OF 00 OF OF 0 1F
2 | 5-Speed Multi-Step 0 2 0 1.50 1.50 1.50 01 00 01 02 03 OF OF 00 OF OF 0 1F
3 |2-Step Infinitely Variable 0 2 0 1.50 1.50 1.50 01 05 OF OF OF OF OF 00 OF OF 0 1F
4 | 3-Step Infinitely Variable 0 2 0 1.50 1.50 1.50 01 04 05 OF OF OF OF 00 OF OF 0 IF
5 Uni-Polar Analog 0 2 0 1.50 1.50 1.50 01 OF OF OF OF OF OF 00 OF OF 0 IF
6  |Bi-Polar Analog 0 2 0 1.50 1.50 1.50 01 OF OF OF OF OF OF 00 OF OF 1 1F
7 | G5IN4 Opt. Card 0 2 0 1.50 1.50 1.50 01 OF OF OF OF OF OF 00 OF OF 0 1F
8 Serial Opt. Card 0 2 0 1.50 1.50 1.50 01 OF OF OF OF OF OF 00 OF OF 0 1F
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Parameters Changed by X-Press Programming

Table 4-2: No Load Brake Hoist (A1-03 = 2)

B1-01 | B1-02 | B1-03 | B1-04 | B1-05 | B1-06 | B1-07 | B1-08 | B1-09 | B1-10 | B1-11 | B1-12 | B1-13 | B1-14 | B1-15 | B1-16 | B1-17 | B1-18 | B2-01 | B2-03 B3-03 B5-01 | B5-02
Al1-04 Description Ref. Ref.
Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Jog Ref Upper | Lower | Stopping | Accel | Decel
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Ref | Priority | Limit | Limit | Method | Time 1 | Time 1
0 |2-Speed Multi-Step 20.00 | 60.00 | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 6.00 0 100.0 0.0 6 5.0 3.0
1 3-Speed Multi-Step 15.00 | 30.00 | 60.00 | 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 6.00 0 100.0 0.0 6 5.0 3.0
2 |5-Speed Multi-Step 6.00 15.00 | 30.00 | 45.00 | 60.00 | 0.00 0.00 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 6.00 0 100.0 0.0 6 5.0 3.0
3 |2-Step Infinitely Variable 6.00 0.00 0.00 0.00 | 60.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 6.00 0 100.0 0.0 6 5.0 3.0
4 | 3-Step Infinitely Variable 6.00 0.00 0.00 0.00 | 60.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 6.00 0 100.0 0.0 6 5.0 3.0
5 |Uni-Polar Analog 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 | 0.00 | 0.00 0.00 0.00 | 0.00 | 0.00 0.00 0.00 | 6.00 1 100.0 0.0 6 5.0 3.0
6  |Bi-Polar Analog 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 6.00 1 100.0 0.0 6 5.0 3.0
7 | G5IN4 Opt. Card 15.00 | 30.00 | 60.00 | 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 0.00 0.00 | 0.00 | 0.00 0.00 | 0.00 | 6.00 0 100.0 0.0 6 5.0 3.0
8  |Serial Opt. Card 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 0.00 0.00 | 0.00 | 0.00 0.00 | 0.00 | 6.00 1 100.0 0.0 6 5.0 3.0
C1-01 C3-07 C8-10 D9-01 D9-02 D9-03 E1-03 H1-01 H1-02 H1-03 H1-04 H1-05 H1-06 H2-01 H2-02 H2-03 H3-01 H3-05
Al1-04 Description Quick Load | S-Curve | S-Curve | S-Curve Terminal | Terminal | Terminal | Terminal | Terminal | Terminal | Terminal | Terminal | Terminal | Terminal | Terminal
Stop |Action@ | Float Accel at | Accel at | Decel at V/F S3 S4 S5 S6 S7 S8 M1/M2 | M3/M4 | M5/ M6 Al A3
0/1 LL2/UL2| Time Start End Start Selection Select Select Select Select Select Select Select Select Select Signal Select
0 |2-Speed Multi-Step 1 2 10 0.50 0.50 0.50 OF 00 OF OF OF OF OF 00 00 78 0 IF
1 3-Speed Multi-Step 1 2 10 0.50 0.50 0.50 OF 00 01 OF OF OF OF 00 00 78 0 IF
2 |5-Speed Multi-Step 1 2 10 0.50 0.50 0.50 OF 00 01 02 03 OF OF 00 00 78 0 IF
3 2-Step Infinitely Variable 1 2 10 0.50 0.50 0.50 OF 05 OF OF OF OF OF 00 00 78 0 IF
4 | 3-Step Infinitely Variable 1 2 10 0.50 0.50 0.50 OF 04 05 OF OF OF OF 00 00 78 0 IF
5 |Uni-Polar Analog 1 2 10 0.50 0.50 0.50 OF OF OF OF OF OF OF 00 00 78 0 1F
6 |Bi-Polar Analog 1 2 10 0.50 0.50 0.50 OF OF OF OF OF OF OF 00 00 78 1 1F
7 | G5IN4 Opt. Card 1 2 10 0.50 0.50 0.50 OF OF OF OF OF OF OF 00 00 78 0 1F
8 | Serial Opt. Card 1 2 10 0.50 0.50 0.50 OF OF OF OF OF OF OF 00 00 78 0 IF
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Initial Parameters (A1-05)

Use this parameter to reset the inverter to its factory default settings.

Setting Description
0 No Initialization (factory default)
1110 User Initialization - resets the inverter to user-specified initial values. To set

user-specified initial values, make all required changes to parameter settings,
and then set 02-03 to “1”. The inverter will memorize all current settings as the
user-specified initial values. Up to 50 changed parameters can be stored.

Password Entry (A1-06)

This parameter enables the user to set a password that inhibits the programming of the parameters
A1-01 to A1-03. This function is useful when used in conjunction with the access level parameter
Al1-01. To set the password, press the MENU and RESET buttons at the same time and the display
will change from A7-06 to A1-07. Program in a password number, and then if 47-06 is not the same
as A1-07 parameter A1-01 to A1-03 cannot be changed. When A47-06 is the same as A/-07, then A1-
01 to A1-03 can be changed.

User Parameters (A2-01 through 32)

The user can select up to 32 parameters for quick-access programming. By setting the user access
level (41-01) to “User Program,” only the parameters selected in function A2 can be accessed by the
user. To assign a parameter as a user parameter, go to the A2 level in the initialize menu. Once the
A2 parameters are set and 47-01 is programmed to “User Program,” only the parameters visible in
the program menu will be assigned to an A2 parameter.
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Auto-Tuning

ACAUTION

The brake output is not energized during Auto-Tune. The brake must be manually released and
set when Auto-Tuning is complete.

The IMPULSE*VG+ Series 3 can adapt to nearly all motors manufactured worldwide with its
automatic tuning function. The inverter asks the user for minimal motor information, and then
guides the user through a quick simple tuning process. Ideally, perform a standard Auto-Tune with
the motor uncoupled from the load. When the motor cannot be disconnected from the load, perform
a static or non-rotating Auto-Tune.

NOTE: Contact Magnetek's service department if an auto-tune can not be performed.

Parameter Code Display Description Default Setting
T1-00 Select Motor Selects between motor 1 or 2 1
(Available only when H1-XX=41
T1-01 Tuning Mode Sel Selects Tuning Method 0

0 Standard Tuning (preferred method - motor will rotate)
1 Tune - no rotate (first operation should be no load)

2 Term Resistance (used to obtain motor lead resistance)

T1-02 Rated Horsepower Sets the motor size in HP (note: kVA dependent
KW = HP x .746)

T1-03 Rated Voltage Sets motor rated voltage in VAC kVA dependent

T1-04 Rated Current Sets motor rated current in Amps kVA dependent

T1-05 Rated Frequency Sets motor rated frequency in Hertz 60.0 Hz

T1-06 Number of Poles Sets the number of motor poles 4

T1-07 Rated Speed Sets motor rated speed in RPM 1750 RPM

T1-08 PG Pulses/Rev Sets encoder PPR 1024 PPR

After scrolling through the tuning parameters using the Up Arrow key, depress the RUN key to begin
auto-tuning. During tuning, “Tuning Proceeding” flashes on the digital operator display. When
complete, “Tune Successful”, is displayed. Depress the Menu key to exit auto-tuning mode. Please
refer to the “Fault Display and Corrective Actions at Auto-Tuning” section if “Tune Successful” is
not displayed.

NOTE: Ifthe STOP key is depressed during tuning, auto-tuning is interrupted and the motor
coasts to a stop. The data changed during tuning returns to its original values.
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chapter 5

Programming Advanced
Features
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Application

* Bl Preset References

* B2 Reference Limits

* B3 Sequence/Reference Source
* B4 Trim Control Level

* BS5 Acceleration/Deceleration

* B6 Phase Loss Detection

* B8 Jump Frequencies

Preset Reference

Parameter Initial  Access
Code Display Function Range Value Level
B1-01* Reference 1 Sets the frequency of 0.00-150.00 Hz**  15.00 Adv
Minimum Speed/Speed 1.
B1-02* Reference 2 Sets the Speed 2 frequency.  0.00-150.00 Hz 30.00 Adv
B1-03* Reference 3 Sets the Speed 3 frequency.  0.00-150.00 Hz 60.00 Adv
B1-04* Reference 4 Sets the Speed 4 frequency.  0.00-150.00 Hz 0.00 Adv
B1-05* Reference 5 Sets the Speed 5 frequency.  0.00-150.00 Hz 0.00 Adv
B1-06* Reference 6 Sets the Speed 6 frequency.  0.00-150.00 Hz 0.00 Adv
B1-07* Reference 7 Sets the Speed 7 frequency.  0.00-150.00 Hz 0.00 Adv
B1-08* Reference 8 Sets the Speed 8 frequency.  0.00-150.00 Hz 0.00 Adv
B1-09* Reference 9 Sets the Speed 9 frequency.  0.00-150.00 Hz 0.00 Adv
B1-10* Reference 10 Sets the Speed 10 frequency. 0.00-150.00 Hz 0.00 Adv
B1-11* Reference 11 Sets the Speed 11 frequency. 0.00-150.00 Hz 0.00 Adv
BI1-12* Reference 12 Sets the Speed 12 frequency. 0.00-150.00 Hz 0.00 Adv
B1-13* Reference 13 Sets the Speed 13 frequency. 0.00-150.00 Hz 0.00 Adv
B1-14* Reference 14 Sets the Speed 14 frequency. 0.00-150.00 Hz 0.00 Adv
BI1-15% Reference 14 Sets the Speed 15 frequency. 0.00-150.00 Hz 0.00 Adv
B1-16* Reference 16 Sets the Speed 16 frequency. 0.00-150.00 Hz 0.00 Adv
B1-17* Jog Reference Jog Control and Inching 0.00-150.00 Hz 6.00 Adv
Control frequency reference.
B1-18* Ref Priority Determines whether the 0-2 0 Adv

0  Digital Ref Only
1 Analog Ref Only
2 Higher Ref Sel

digital or analog frequency
reference is used. NOTE:
When using Higher
Reference Select, 2-Step
Infinitely Variable should
NOT be used for a Speed
Reference setting in
parameter A1-04. The two

functions are not intended to

work in conjunction.

* Initial value is determined by X-Press Programming (Table 4.1-4.2).
**Maximum frequency above 150 Hz is available, consult Magnetek.
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Table 5-1: Multi-Step Speed Processing by Multi-Function Input (B1-01 ~ B1-16)

Speed Forward/Reverse |Multi-Step Speed 2 (Multi-Step Speed 3 |Multi-Step Speed 4 |Multi-Step Speed 5 |Fwd/Rev Jog-Fwd/Rev Inch
Reference Terminal 1 or 2 H1-01~06=0 H1-01~06=1 H1-01~06=2 H1-01~06=3 H1-01~06=15,16,17,18
STOP Off - - - - Off
B1-01

On Off Off Off Off Off
Speed Ref'1
B1-02

On On Off Off Off Off
Speed Ref 2
B1-03

On On On Off Off Off
Speed Ref 3
B1-04

On On On On Off Off
Speed Ref 4
B1-05

On On On On On Off
Speed Ref 5
B1-06

On Off On Off Off Off
Speed Ref 6
B1-07

On Off On On Off Off
Speed Ref 7
B1-08

On Off Off On Off Off
Speed Ref 8
B1-09

On Off On On On Off
Speed Ref 9
B1-10

On Off Off On On Off
Speed Ref 10
B1-11

On Off Off Off On Off
Speed Ref 11
B1-12

On On Off Off On Off
Speed Ref 12
B1-13

On On On Off On Off
Speed Ref 13
B1-14

On Off On Off On Off
Speed Ref 14
B1-15

On On Off On Off Off
Speed Ref 15
B1-16

On On Off On On Off
Speed Ref 16
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Reference Limits

These parameters limit the frequency range as a percentage of maximum output frequency (E1-04).
However, if the lower limit is below the DC Inj Start Freq (D1-01), then operation will continue
according to B3-05.

An alternate upper limit frequency can be used during operation when a Multi-Function Input (MFI)
is set to 59 (Alt F-Ref UpLimit) and the MFTI is on.

Parameter Initial Access
Code Display Function Range Value Level
B2-01 Ref Upper Limit Sets as a percentage of the maximum 0.0-110% 100.0 Adv

output frequency (E1-04), which
determines the maximum frequency at
which the drive is able to run.

B2-02 Ref Lower Limit Sets as a percentage of the maximum 0.0-110% 0.0 Adv
output frequency (E1-04), which
determines the minimum master
frequency reference only.

B2-03 Ref'1 Sets as a percentage of the maximum 0.0-110% 0.0%* Adv
output frequency (E1-04), which

determines the minimum frequency at

which the drive is able to run.

B2-04 Alt Upper Limit Alternate of B2-01 set by MFI=59. 0-110% 100.0 Adv

Lower limit

*Initial value set by X-Press programming.

100% (E1-04)

Internal B2-01 x (E1-04)

Frequency
Reference

B2-02 x (E1-04)

0 E1-04
Set Frequency Reference

Figure 5-1: Setting Frequency Upper and Lower Limits
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Sequence/Reference Source

B3-01 and B3-02 determine the source from where the frequency reference and RUN command are

generated.
Parameter Initial Access
Code Display Function Range Value Level
B3-01 Reference Source Source from where the frequency 0-4 1 Adv
reference is generated.
0  Operator Digital operator (Keypad).
1 Terminals Control circuit terminal
2 Communication Serial communication (Port 6CN).
3 Option PCB Optional card (Port 2CN).
4 Pulse Input (H6-01) Pulse input.
B3-02 Run Source Source from where the RUN 0-3 1 Adv
command is generated.
0  Operator Digital operator (Keypad).
1 Terminals Control circuit terminal.
2 Communication Serial communication (Port 6CN).
3 Option PCB Optional card (Port 2CN).
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Stop Method

B3-03 selects the stopping method suitable for the particular application.

Parameter Access
Code Display Function Range Initial Value Level
B3-03 Stop Method Determines stop method. 0,1,4,6 6* Adv
0  Decel to Stop (Fig 5-2)
(A1-03=0)
1 Coast to Stop (Fig 5-3)
(A1-03=1)
4 Decel with timer (Fig 5-4)

6

(Traverse mode only)

No Load Brake (41-03=2) (See No-Load Brake Start/Stop)

* Initial value is determined by X-Press Programming (Table 4.1-4.2)

Decel to Stop (B3-03=0)

Upon removal of the FWD or REV run command, the motor decelerates at a rate determined by the
time set in deceleration time 1 (B5-02) and DC injection braking is applied after the DC injection
start frequency D1-01 has been reached. If the deceleration time is set too short or the load inertia is
large, an overvoltage fault (OV) may occur during deceleration. In this case, increase the
deceleration time or install an optional braking transistor and/or braking resistor.

Run
Command

Frequency
Output

Decel Time (B5-02)
K Zero speed level (Frequency at DC

e injection braking start D1-01)

Brake
Output

~—>»——DC Injection Brake time

| at stop (D1-04)

Figure 5-2: Decel to Stop
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Coast to Stop (B3-03=1)

Upon removal of the FWD or REV run command, the motor starts to coast and the electric brake
sets.

Run

Frequency ~—— Base Block
Qutput

Brake
S —

Figure 5-3: Coast to Stop

Decel w/Timer (B3-03=4)

(This option is only available in traverse motion). Upon run command removal, the motor
decelerates to stop. The brake delays for a time interval (C12-02) before it is set. This option reduces
brake wear for applications that involve frequent stopping and starting.

Run
Command -
Decel Time
/ B5-02
Frequency

Output
Brake
ST S—
—» | ——— | —«— Brake Set
Delay Time
(C12-02)

Figure 5-4: Decel w/Timer
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Motor Rotation Change

This parameter allows you to change the motor direction without changing the motor leads.

Parameter Initial
Code Display Function Range Value Access Level
B3-04 Reverse Oper Reverse motor direction 0-1 0 Adv

0 Normal Rotation

1 Exchange Phases

Zero-Speed Operation

This parameter sets the speed reference level at which Zero Speed mode operation will activate, in
accordance with the selection programmed B3-05 (see the figures below).

Parameter Display Function Range Initial Access Level
Code Value
B3-05 Zero-Speed Oper Operation Selection at Zero  0-3 0 Adv.

Speed.

0 RUN at Freq Ref
1 Stop

2 RUN at M