The information in this manual is subject to change without notice.

Throughout this manual, the following notes are used to alert you to safety considerations:

ATTENTION: |dentifies information about practices or circumstances that can lead to personal
injury or death, property damage, or economic loss.

Important: Identifies information that is critical for successful application and understanding of the product.

The thick black bar shown on the outside margin of this page will be used throughout this instruction manual to
signify new or revised text or figures.

ATTENTION: Only qualified electrical personnel familiar with the construction and operation of
this equipment and the hazards involved should install, operate, or service this equipment. Read
and understand this manual in its entirety before proceeding. Failure to observe this precaution
could result in severe bodily injury or loss of life.

ATTENTION: Do not install or remove modification kits with power applied to the drive. Disconnect
and lock out incoming power before attempting such installation or removal. Failure to observe
this precaution could result in severe bodily injury or loss of life.

ATTENTION: DC bus capacitors retain hazardous voltages after input power has been
disconnected. After disconnecting input power, wait five minutes for the DC bus capacitors to
discharge and then check the voltage with a voltmeter to ensure the DC bus capacitors are
discharged before touching any internal components. Failure to observe this precaution could
result in severe bodily injury or loss of life.

ATTENTION: The drive can operate at and maintain zero speed. You are responsible for assuring
safe conditions for operating personnel by providing suitable guards, audible or visual alarms, or
other devices to indicate that the drive is operating or might operate at or near zero speed. Failure
to observe this precaution could result in severe bodily injury or loss of life.

ATTENTION: You must provide an external, hardwired emergency stop circuit outside of the drive
circuitry. This circuit must disable the system in case of improper operation. Uncontrolled machine
operation can result if this procedure is not followed. Failure to observe this precaution could result
in bodily injury.

ATTENTION: You are responsible for conforming with all applicable local, national, and
international codes. Failure to observe this precaution could result in damage to, or destruction
of, the equipment.

Metasys is a trademark of Johnson Controls.

DeviceNet is a trademark of the Open DeviceNet Vendor Association.

Profibus is a trademark of Profibus International.

VTAC 7, AutoMax, ControlNet, and Reliance are trademarks of Rockwell Automation.

©1999 Rockwell International Corporation
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New Features in Version 6.04

The VTAC 7 drive includes support for these features:
¢ Enhanced analog input configuration. See P011 (Analog Input Configure).

* Enhanced output relay configuration. See P.013 (Output Relay Configuration).
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1.1

1.2

This manual is a software/hardware reference guide for the VTAC 7 drive
(software version 6.04). It describes the VTAC 7 drive Power Module, regulator
hardware, and software.

The hardware sections of this manual include drive installation instructions, wiring
information, and hardware troubleshooting. Software sections include drive
configuration instructions, a description of the keypad/display, descriptions of the
drive’s configurable and tunabie parameters, and instructions on how to use the alarm
fault log or troubleshooting.

This chapter describes the intended audience. It also has references to other related
publications and has instructions on receiving assistance from Reliance Electric.

Assumptions About the Audience

This manual is intended for qualified electrical personnel. It is task-oriented and is
organized according to a logical progression of steps to be followed to install,
program, start, and troubleshoot the drive.

Understanding Terms Used in this Manual

These are the common terms used in this manual:

® VTAC 7 drives are typically referenced by horsepower. If necessary, drive model
numbers are also included.

® Parameters are referenced by number (example: (P.030)), or by name followed by its
number (example: Elapsed Time Meter Reset (P.030)).

Qmihg Familiar with the Manual "



1.3

1.4

If You Want to Know More

Refer to these related publications for more information:

* D2-3305, Motor Encoder Cable Kit

® D2-3308, AutoMax Network Communication Board

* D2-3348, Confrol and Configuration Software (CS3000)

* D2-3341, Remote Meter Interface Board

¢ D2-3342, Operator Interface Module

* HEC-GV3-RTU-A, RTU/MODBUS Network Communication Board
* HE-HGV3DN, DeviceNet Communication Board

* HE-HGV3MT, Metasys Communication Board

Getting Assistance from Reliance Electric

If you have any questions or problems with the products described in this instruction
manual, contact your local Reliance Electric authorized HVAC representative. For
technical assistance, call 1-800-726-8112.
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About the Drive

The VTAC 7 drive is a pulse-width-modulated (PWM) drive that provides general
purpose (volts/hertz) regulation for a broad range of applications requiring adjustable
speed control of motors.

This chapter provides information about the VTAC 7 drive, including:
* Information on identifying the drive

® Descriptions of NEMA ratings

* A description of the Regulator board

* [nstructions on making jumper settings

2.1 Identifying the Drive by Model Number

Each VTAC 7 drive can be identified by its model number, as shown in figure 2.1. The
model number is on the shipping label and the drive nameplate. The model number
includes the Power Module, regulator, and any options. Model numbers and drive
power ratings are provided in table 2.1.

About the Drive 2-1



NNN N N N 60 N N

Horsepower Fiating—|

Mount
H = Standard
W= Wall Mount
(30-75HP @208V,
75-200HP @ 460V)

Voltage
2 =208 VAC
4 = 460 VAC

Enclosure
1 =NEMA 1
2 =NEMA 12
Regulator Version
60 = Version 6.0

Options Enclosure Style
A = Main Input Disconnect (MID)
B = Bypass Size
P = Plus (include 3-phase input line reactor)
S = Customer Special

Options
Fuses (0 = not provided; 1 = provided)

Main Input Disconnect (MID) (O=not provided; 2 = provided)
Bypass (0 = not provided; 3 = provided) —

P to E ( O = not provided; 4=provided)

Auto Bypass (0 = not provided; 5 = provided)

25 HP 208 V (C = provided; styles A, B, P, and S)

Figure 2.1 — Identifying the Drive by Model Number

2.2 Power and NEMA Enclosure Ratings

Each of the VTAC 7 drive Power Modules has one of these NEMA ratings:

* NEMA 1: Vented. Includes a communication access door that allows access to the
communication port without removing the cover. Intended for general-purpose

indoor applications.

* NEMA 12: Intended for use in indoor environments that require a dust—ﬁght and

drip-tight enclosure.

Table 2.1 is a listing of the Power Moduiles and their NEMA ratings.

2-2
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Tabie 2.1 — Power and NEMA Enclosure Ratings

Model Input Voltage | NEMA | Input | Input Output Amps @ Power Loss Watts
Number HP | (VAC)x10% | Rating | KVA | Amps | Carrier Frequency (Full Load)
1H2160 1
1H2260 1 208 12 24 5.3 4.6 @8kHz 60
2H2160 1
SH2260 2 208 12 3.7 8.6 7.5@8kHz 100
3H2160 1
3H2260 3 208 12 5.5 121 10.6 @8kHz 140
5H2160 1
5H2260 5 208 12 9.6 19.3 16.7 @8kHz 180
7H2160 1
ZH2260 7.5 208 12 12.7 27.8 242 @8kHz 210
10H2160 1
10H2260 10 208 12 15.5 35.9 30.8 @8kHz 250
15H2160 1
15H2260 15 208 12 24.1 63.2 46.2 @8kHz 375
20H2160 1
20H2260 20 208 12 29.8 66.5 59.4 @8kHz 600
25W2160 25 208 1 32.3 81 81@8kHz 630
30W2160 30 208 1 41.8 105 105@4kHz 660
40W2160 40 208 1 53.8 135 135@4kHz 900
50W2160 50 208 1 59.8 150 150 @4kHz 1100
60W2160 | 60 208 1 77.7 195 195 @4kHz 1350
75W2160 75 208 1 g7.6 245 245@4kHz 1650

100W2160 208 1 109.6 275 275 @4kHz 2250
460 112 2.0 2.5 2.1 @8kHz 60
460 112 3.3 4.2 3.4@8kHz 100
460 112 5.1 6.4 5.3@8kHz 140
460 112 7.9 9.9 8.2@8kHz 180
460 & 107 | 134 11.1 @8kHz 210
460 5| 134 | 168 14.2 @8kHz 250
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Table 2.1 — Power and NEMA Enclosure Ratings (Continued)

Model InputVoltage | NEMA | Input | Input Output Amps @ Power Loss Watts
Number | HP | (VAC)x10% | Rating | KVA | Amps | Carrier Frequency (Full Load)
15H4160 1
15H4260 15 460 12 20.2 25.4 21.0 @8kHz 375
20H4160 1
50HA4260 20 460 12 26.1 32.7 27.0 @8kHz 600
25H4160 1
55H4260 25 460 12 29.5 39.0 34.0 @8kHz 680
30H4160 1
30H4260 30 460 12 35.0 44.0 40.0 @8kHz 800
40H4160 1.
40H4260 40 460 12 46.2 58.0 54.0 @8kHz 960
50H4160 1
50H4260 50 460 12 57.3 72.0 67.0 @8kHz 1200
60H4160 1
60H4260 60 460 12 7.7 90.0 78.0 @8kHz 1200
75H4160 100.0 @8kHz
75W4160 75 460 1 97 122 100.0 @4kHz 1350

100H4160 130.0 @8kHz
100w4160 | 190 460 1 103 | 150 130.0 @ 4kHz 1650
125H4160 160.0 @8kHz
125W4160 | '2° 460 1 160 | 201 160.0 @4kHz 2250
150H4160 190.0 @8kHz
150W4160 150 460 1 1>90 238 190:0 @4kHz 2700
200H4160 240.0 @8kHz
200W4160 200 460 1 207 260 240.0 @4kHz 3300
250H4160 | 250 460 1 268 337 302.0@4kHz 4160
300H4160 | 300 460 1 307 386 361.0@ 4kHz 5100
350H4160 | 350 460 1 351 442 414.0@ 4kHz 6150
400H4160 | 400 460 1 406 510 477.0 @ 2kHz 7000
2.4 VTAC 7 User's Guide Version 6.04
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Regulator Board Description

VTAC 7 drive regulation is performed by a microprocessor on the Regulator board.

The Regulator board accepts power circuit feedback signals and an external speed
reference signal. Drive operation is adjusted by the parameters entered through the
keypad.

The Regulator board provides:
* PWM gating signals to the insulated gate bi-polar transistor (IGBT) power devices

Based on the control loop output, the regulator sends PWM gating signals through
the Current Feedback board to isolated drivers on the Gate Driver board. These
drivers switch the IGBTS, producing a PWM waveform that corresponds to the
frequency reference. The IGBTs can be switched at a 2, 4, or 8 kHz carrier
frequency.

®* Form A and B contacts for drive status indicators

The Form A and B contacts are controlled by programmable parameters. The
Form A or B transition can indicate drive status. The contacts are available through
the terminal strip and are rated for 5 amps resistive load at 250 VAC / 30VDC.

* Display data for a four-character display and fourteen indicator LEDs

The four-character display indicates drive parameters, parameter values, and fault
codes. The indicator LEDs indicate drive status and mode, as well as identifying
drive outputs whose values are displayed on the four-character display.

* An analog output

The analog output is a scaled voltage (0-10VDC) or current (4-20mA) signal
proportional to either motor speed (RPM), motor torque, or current (% TORQUE).
The current selection (via jumper J17) requires a power supply for operation. The
power can be sourced from the encoder terminals (4 and 9) or from an external 15V
power supply. See table 6.2, terminals 10 and 11, for more information. The analog
output signal is available through the terminal strip.

® A snubber resistor braking signal

The 1-60HP Regulator board provides a signal for use by an optional snubber
resistor braking kit for 1-10HP drives. The signal is available through the terminal
strip.

Two Regulator boards are used on the VTAC 7 drives:

* 1-200 HP Regulator boards are used with model numbers 1H4XXX to 200H4XXX
and 75WXXX to 200WXXX drives

¢ 200-400HP Regulator boards are used with model numbers 250H4XXX to
400H4XXX drives. '

The Regulator boards are similar but have different Power Module interface
connectors.

For Regulator board components, see figures 2.2 and 2.3.

About the Drive
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J5 - Power Module Feedback Cable J17 - Analog Output Jumper

J7 - OIM (Optional) Connector

Figure 2.2 — 1-200 HP Regulator Board Component Locations
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Figure 2.3 — 200-400 HP Regulator Board Component Locations




2.3.1 Jumper Locations and Settings

Jumpers J4 and J17 on the Regulator board are factory-set for voltage in and voltage
out signals. See figure 2.2 and figure 2.3 for their locations on the Regulator board. If
you need to change the jumpers’ settings, use these procedures.

ATTENTION: Do not change the setting of any jumper not described in
this instruction manual. Failure to observe this precaution could result in
damage to, or destruction of, the equipment.

2.3.1.1 Setting the Analog input Speed Reference Jumper (J4)

Jumper J4 is the analog speed reference jumper. This jumper selects either +10VDC
or 0-20mA input. This jumper is used in conjunction with parameters P.009, P.010, and
P.011. Note that if the position of jumper J4 is changed after the parameters are
programmed, the software will not recognize the change to the input reference or
polarity. Be sure to verify that parameters P.009, P.010, and P.011 are correct before
starting the drive. See chapter 9 for more information.

To set jumper J4:

ATTENTION: DC bus capacitors retain hazardous voltages after input
power has been disconnected. After disconnecting input power, wait five
minutes for the DC bus capacitors to discharge and then check the
voltage with a voltmeter to ensure the DC bus capacitors are discharged
before touching any internal components. Failure to observe this
precaution could result in severe bodily injury or loss of life.

ATTENTION: Do not operate 200 to 400 HP drives with the outer and

inner cabinet doors open due to possible exposure to high voitage. Close
the outer andinner cabinet doors before putting the drive into run. Failure
to observe this precaution could result in severe bodily injury orloss of life.

Step 1. Turn off input power to the drive and wait five minutes.

Step 2. Remove the cover from the drive by unscrewing the four attaching screws.
On 200 to 400 HP drives, open the outer cabinet door.

Step 3. Verify that the DC bus voltage is zero by following the procedure in
section 11.3.

Step 4. Locate jumper J4 on the Regulator board. See figures 2.2 and 2.3.

Step 5. Locate pin 1 on jumper J4. Move the jumper to the desired setting as shown
in figure 2.4.

Step 6. 1 to 200 HP drives: Reattach the cover.
200 to 400 HP drives: Close the outer cabinet door.

Step 7. Reapply input power.

Step 8. Verify that Terminal Strip Analog Input Offset (P.009), Terminal Strip Analog
Input Gain (P.010), and Terminal Strip Analog Input Configure (P.011) are
correctly set. The jumper settings must match the software settings. If not, -
the reference value might differ from what is expected. See chapter 9 for
more information.
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Voltage Input Option Current Input Option

Pins 2-3 Pins 1-2
10 VDC 0-20 mA
O O
O O
O O
J4 J4

(default)

Figure 2.4 — Jumper J4 Settings for Analog Input Speed Reference

2.3.‘1 .2 Setting the Analog Output Jumper (J17)

Jumper J17 is the analog output jumper. This jumper selects either a 0-10VDC or
4-20mA scaled signal output that is programmable for either speed or torque,
parameter P.012. The jumper only selects a 0-10VDC source voltage or 4-20mA sink
current to represent speed or torque. Note that the 4-20mA current selection requires
a power supply for operation as shown in table 6.2, terminals 10 and 11. Terminal 4
can be used for this power supply if a minimum load of 6001 is connected.

To set jumper J17:

ATTENTION: DC bus capacitors retain hazardous voltages after input
power has been disconnected. After disconnecting input power, wait five
minutes for the DC bus capacitors to discharge and then check the
voltage with a voltmeter to ensure the DC bus capacitors are discharged
before touching any internal components. Failure to observe this
precaution could result in severe bodily injury or loss of life.

ATTENTION: Do not operate 200-400 HP drives with the outer and inner
cabinet doors open due to possible exposure to high voltage. Close the
outer and inner cabinet doors before putting the drive into run. Failure to
observe this precaution could resuit in severe bodily injury or loss of life.

Step 1.
Step 2.

Step 3.

Step 4.
Step 5.

Step 6.
Step 7.
Step 8.

Turn off input power to the drive and wait five minutes.

Remove the cover from the drive by unscrewing the four attaching screws.
On 200-400 HP drives, open the outer cabinet door.

Verify that the DC bus voltage is zero by following the procedure in
section 11.3.

Locate jumper J17 on the Regulator board. See figure 2.2 and figure 2.3.

Locate pin 1 on jumper J17. Move the jumper to the desired setting as
shown in figure 2.5.

Reattach the cover. On 200-400 HP drives, close the outer cabinet door.
Reapply input power.

Verify that parameter P.012 is set correctly for either speed or current.




Voltage Output Option Current Output Option

Pins 2-3 Pins 1-2

0to 10 VDC 4-20 mA
O O
O O
O O
J17 J17

(default)

Figure 2.5 — Jumper J17 Settings for Analog Outputs

2.3.2 Wiring the Regulator Board Terminal Strip (Drive Only)

2.3.3

If your VTAC 7 drive does not inclue an options cabinet, the terminal strip on the
Regulator board provides terminals for connecting customer I/O devices. See
figures 2.2 or 2.3 for terminal strip location. See figure 6.1 for a sample wiring
diagram. The terminals are:

® Terminals 1 to 3: RS-232 connections

¢ Terminals 4: +15VDC connection (minimum 600 load)

® Terminals 5 to 9: Not used

* Terminals 10 to 11: Analog output connections

* Terminals 12 to 15: Analog speed/torque reference connections
* Terminals 16 to 25: 24VDC digital input connections

® Terminals 26 to 27: Not used

* Terminals 28 to 31: Status relay connections

Wiring the Options Cabinet Terminal Strip (Drive with Options)

If your VTAC 7 drive uses an options cabinet, the control terminal strip inside the
options cabinet is used for customer-specific 1/0 devices located in that cabinet. See
figures 6.2 to 6.7 for sample wiring diagrams. The terminals are:

* Terminals 2 to 3: Analog output connections
* Terminals 4 to 6: Analog speed reference connections
® Terminals 7 to 8 and 13 to 14: 24VDC digital input connections

* Terminals 9 to 12: Status relay connections

RS-232 connections are still made at the VTAC 7 drive Regulator board. Control
terminal strips for option enclosures A, B, and B+ are shown in figures 6.2 to 6.4.

2-10
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: 2.3.4 RS-232 Communication Port

i The Regulator board contains a 9-pin D-shell RS-232 communication port (J8). This
port provides RS-232 communication between the VTAC 7 drive and a personal
computer running the CS3000 software. See figures 2.2 and 2.3. Refer to instruction
manual D2-3348 for more information.

2.3.5 Option Board Connector and Drive Kit Options

The flat-ribbon cable connector (J3) on the left side of the Regulator board is a parallel
bus connection port that provides a means of attaching optional boards such as the
DeviceNet Network Communication kit, the Remote Meter Interface kit, or the Metasys
Interface board to the VTAC 7 drive.

The option board is mounted below the Regulator board inside the drive. Refer to the
appropriate board instruction manual for more information. See table 2.2 for a list of
available kits and options.

Table 2.2 ~ Available Kits and Options

Option Kit Instruction

Kit Description” Model Number Manual
DeviceNet Network Communication 2DV3000 HE-HGV3DN
Remote Meter Interface (RMI) 2813000 D2-3341
Operator Interface Module (OIM) 2RK3000 D2-3342
CS3000 Control and Configuration 2CS3000 D2-3348
Software
Johnson Metasys Interface 2MT3000 HE-HGV3MT
UTP/MODBUS Network 2MB3000 HEC-GV3-RTU-A
Communication board ’

" Contact Reliance Electric if you need an option kit that is not shown here. Optian kits are subject to
change for feature or performance enhancements.

2.3.6 Operator Interface Module (OIM) Connector

Flat-ribbon connector J7 allows you to attach the optional Operator Interface Module.
You can use the OIM as a remote keypad for the VTAC 7 drive.

2.3.7 Keypad/Display

You use the front panel keypad/display to program and operate the VTAC 7 drive.
See chapter 8 for information on using the keypad/display.




2-12

VTAC 7 User’s Guide Version 6.04



This chapter provides information that must be considered when planning a
VTAC 7 drive installation and provides drive mounting information. Installation site
requirements, drive requirements, and wiring requirements are presented.

ATTENTION: Only qualified electrical personnel familiar with the
construction and operation of this equipment and the hazards involved
should install, adjust, operate, or service this equipment. Read and
understand this manual and other applicable manuals in their entirety
before proceeding. Failure to observe this precaution could resuit in
severe bodily injury or loss of life.

ATTENTION: When the level-sense startfeature is enabled (P.054=0N),
you must ensure that automatic start up of the driven equipment will not
cause injury to operating personnel or damage to the driven equipment.
In addition, you are responsible for providing suitable audible or visual
alarms or other devices to indicate that this function is enabled and the
drive may start at any moment. Refer to chapters 9 and 10 for additional
information. Failure to observe this precaution could result in severe
bodily injury or loss of life.

ATTENTION: Use of power correction capacitors on the output of the
drive can resultin erratic operation of the motor, nuisance tripping, and/or
permanent damage to the drive. Remove power correction capacitors
before proceeding. Failure to observe this precaution could result in
damage to, or destruction of, the equipment.

ATTENTION: You are responsible for conforming with all applicable local,
national, andinternational codes. Failure to observe this precaution could
result in damage to, or destruction of, the equipment.

3.1 Requirements for the Installation Site

It is important to properly plan before installing a VTAC 7 drive to ensure that the
drive’s environment and operating conditions are satisfactory. Note that no devices are
to be mounted behind the drive. The area behind the drive must be kept clear of all
control and power wiring. Read the following recommendations before continuing with
drive installation.

3.1.1 Verifying Power Module AC Input Ratings Match Available Power

Plant power must meet the input power requirements of the VTAC 7 drive’s Power
Module circuitry. See table 2.1 for input power rating specifications. Be sure input
power to the drive corresponds to the drive nameplate voltage and frequency.

Mounting the Drive
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3.1.2

3.1.3

Making Sure Environmental Conditions are Met

Before deciding on an installation site, consider the following guidelines:

* Verify that NEMA 1 drives can be kept clean, cool, and dry.

* The area chosen should allow the space required for proper air flow as defined in
section 3.1.3.

¢ Be sure that NEMA 1 drives are away from oil, coolants, or other airborne
contaminants.

¢ Do not install the drive more than 3300 feet above sea level without derating output
power. For every 300feet above 3300feet, derate the output current 1%.

* Verify that the drive location will meet the enviro‘nmental conditions in table 3.1.

Table 3.1 — Environmental Conditions

Condition Specification
Operating Temperature (Ambient) 32to 104°F
Storage Temperature (Ambient) —40 to +149°F
Humidity 5 to 95% (non-condensing)

Verifying the Site Provides for Recommended Air Flow Clearances

Be sure there is adequate clearance for air ventilation around the drive. For best air
movement, do not mount VTAC 7 drives directly above each other. Note that no
devices are to be mounted behind the drive. This area must be kept clear of all control
and power wiring. See figure 3.1 for recommended air flow clearances.

3-2

VTAC 7 User's Guide Version 6.04



! *10" if adjacent to

4™ other devices
Il | [e]]
n/a l T
(esss] [OO
RS
4“ D D E 4“
LA ' s
O O

ORjou
o101

Figure 3.1 — Recommended Air Flow Clearances
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3.14 Determining the Total Area Required for the Drive

Overall dimensions and weights are illustrated in figures 3.2 to 3.14 as an aid to
calculating the total area required by the VTAC 7 drive. Drive dimensions and weights
are listed in tables 3.2 to 3.14.

~, 12 H‘ 2’

L S A
‘\'l ~—T
V Acceptable conduit entry area.

Figure 3.2 — Wall Mounted Drive-Only Dimensions

Table 3.2 — Wall Mounted Drive-Only Dimensions

H w D Weight A B
HP (inches) | (inches) | (inches) (ib) (inches) | (inches)

1-5 @208 & 460V 11 8.8 7.9 14 7.8 10.0

7.5-10@208 & 460V 13.3 11 7.9 20 9.8 12.2

15-25@ 208 & 460V 18.2 113 94 35 8.8 17.4
30-50 @ 208V 36 30 16 174 372 24
60-100 @208V 42 36 16 215 43.2 30

30-60 @ 460V 23.5 14.3 13.8 60 12.1 22.3
75-100@ 460V 36 30 16 365 37.2 24
125 @460V 42 36 16 575 43.2 30
150-200 @ 460V 48 36 16 675 482 30
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Figure 3.3 — Floor Mounted Drive-Only Dimensions

Table 3.3 — Floor Mounted Drive-Only Dimensions

H w D Weight
HP @460V (inches) (inches) (inches) (Ib)
75-150 86.6 33.0 19.8 250
200-250 86.6 25,2 23.6 800
300-400 86.6 25.2 23.6 1000
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Figure 3.4 — Wall Mount Option Style A Drive Dimensions (1-25HP @ 208VAC/1-60HP @ 460VAC)

Table 3.4 — Wall Mount Option Style A Drive Dimensions (1-25HP @ 208 VAC/1-60HP @ 460VAC)

H w D Weight | Weight
HP (inches) | (inches) | (inches) | (Ib)’ (Ib)t A B c E
1-7.5@208V 29.5 12.3 7.9 30-36 | 30-36 | 7.8 14 14.5 11
10 @ 208V 32" 12.3" 7.9 14.5 11"
s 16t g.of 36 44 | 101 | 165 | yg gt | 15t
15-25 @208V 38.6 14 12.3 51 51 103 | 215 | 159 | 125
1-5@ 460V 29.5 12.3 7.9 30 14 7.8 14 14.5
7.5-10 @ 460V 32 12.3 7.9 36 20 10.1 | 1655 | 145
15-20 @ 460V 37 12.3 7.9 - 51 35 10.3 | 215 | 145
25 @ 460V 37 145
it 12.3 9.5 51 42 103 | 215 | [gzt
30-40 @ 460V 14" 13.8° 16.6°
44.9 et 100t 106 60 13.5 27 | g4t
50-60 @ 460V 54.7 24 13.8 140 60 13.5 27 26.4

Main Input Disconnect Switch
T Door Interiocked Main.Input Disconnect Switch
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Figure 3.5 — Wall Mount Option Style A Drive Dimensions (30-75HP @ 208 VAC/75-200HP @ 460VAC)

Table 3.5 — Wall Mount Option Style A Drive Dimensions (30-75HP @ 208 VAC/75-200HP @ 460VAC) with

Door interlocked Main Input Disconnect Switch

H w D Weight
HP (inches) | (inches) | (inches) (Ib) A B
30 @208V 36 30 16 200 37.2 24
40-75 @208V 42 36 16 225 - 255 43.2 30
75 @460V 36 - 30. 16 380 37.2 24
100-125 @ 460V 42 36 16 415 - 600 43.2 30
150-200 @ 460V 48 36 16 1150 49.2 30
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Figure 3.6 — Floor Mount Option Style A Drive Dimensions (100HP @ 208 VAG/75-400HP @ 460 VAC)

Table 3.6 — Floor Mount Option Style A Drive Dimensions (100 HP @ 208 VAG/75-400HP @ 460VAC) with
Door Interlocked Main Input Disconnect Switch

H w D Weight
HP _ (inches) (inches) (inches) (Ib)
100 @208V 72 36 18 530
75-150 @ 460V 78.7 31.5 19.7 580 - 1325
200-400 @ 460V 86.6 23.6 23.6 800 - 1400
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Figure 3.7 — Wall Mount Option Style B Drive Dimensions (1 -25HP @ 208VAC/1-60HP @ 460VAC)

Table 3.7 — Wall Mount Option Style B Drive Dimensions (1-25HP @ 208VAC/1-60HP @ 460VAC) with Bypass and Drive
Disconnect Switch-

H w D Weight
HP (inches) | (inches) | (inches) (Ib) A B Cc E
1-5@ 208V 33.5 16.0 8.2 40 7.8 14.0 | 185 | 15.0
7.5@208V 36.0 16.0 8.2 46 101 165 | 185 } 15.0
10 @208V 40.0 16.0 10.2 46 10.1 16.5 | 22,5 | 15.0
10 @208V 43.9 24.0 12.3 54 10.1 | 16.5 | 26.1 | 225
15-25 @208V 54.9 24.0 13.3 61 10.3 | 215 | 322 | 225
1-5 @460V 33.5 16.0 8.2 40 7.8 140 { 185 | 15.0
7.5-10@ 460V 36.0 16.0 8.2 46 | 10.1 16,5 | 185 | 15.0
15-20 @ 460V 41.0 16.0 8.5 61 103 | 21,5 | 185 | 15.0
25 @460V 45.0 16.0 10.9 63 10.3 { 21.5 | 22.5 | 15.0
25 @ 460V 48.9 24.0 12.3 72 10.3 | 21.5 | 26.1 | 225
30-40 @ 460V 54.7 24.0 13.8 155 | 185 | 27.0 | 264 | 225
50-60 @ 460V 60.7 24.0 13.8 175 135 | 27.0 | 324 | 225

Dimensions for drive with optional door-interiocked main input disconnect

ing the Drive 3-9
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Figure 3.8 — Wall Mount Option Style B Drive Dimensions (30-75HP @ 208VAC/75-200HP @ 460VAQ)

Table 3.8 — Wall Mount Option Style B Drive Dimensions (30-75HP @ 208VAC/75-200HP @ 460VAC) with
Bypass and Drive Disconnect Switch

H w D Weight
HP (inches) | (inches) | (inches) (ib) A B

30@208V 42.0 36.0 16.0 235 432 | 30.0
40-50 @ 208V 48.0 36.0 16.0 290 49.2 | 30.0
, 60-75@ 208V 60.0 36.0 16.0 350 to 365 61.2 | 30.0
! 75-100 @ 460V 42.0 36.0 16.0 415 to 450 43.2 | 30.0
125 @460V 48.0 36.0 16.0 625 | 492 | 30.0
1 | 150-200 @ 460V 60.0 36.0 16.0 1200t0 1225 | 61.2 | 30.0

3-10 VTAC 7 User's Guide Version 6.
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Figure 3.9 — Floor Mount Option Style B Drive Dimensions (100HP @ 208 VAC/75-150HP @460VAC)

Table 3.9 ~ Fioor Mount Option Style B Drive Dimensions (100HP @ 208 VAC/75-150HP @ 460VAC) with
Bypass and Drive Disconnect Switch

H w D Weight
HP (inches) (inches) (inches) (1b)
100 @208V 72.0 36.0 18.0 590
75-150 @ 460V 78.7 31.5 19.7 615 - 1400




Note 1: Allow 6” of space for exhaust fans.

Note 2: Floor mounted top conduit entry.

7/ Acceptable conduit entry area.
2

Figure 3.10 — Floor Mount Option Style B Drive Dimensions (200-400HP @ 460VAC)

Table 3.10 — Floor Mount Option Style B Drive Dimensions (200-400HP @ 460VAC) with Bypass and Drive

Disconnect Switch

H w D Weight
HP (inches) (inches) (inches) (Ib)
200-250 @ 460V 86.6 47.2 23.6 1310 to 1800
300-400 @ 460V 86.6 51.1 23.6 1545 to 2015
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Figure 3.11 ~ Wall Mount Option Style B+ Drive Dimensions (1-25HP @ 208 VAC/1-60HP @ 460VAC)

Table 3.11 — Wall Mount Option Style B+ Drive Dimensions (1-25HP @ 208 VAC/1-60HP @ 460VAC) with Three-Phase

Input Line Reactor

H w D Weight
HP (inches) | (inches) | (inches) (ib) A B C E
1-5 @208V 37.5 16.0 10.2 50 7.8 | 140 | 225 | 150
7.5@208V 40.0 16.0 10.2 56 101 | 165 | 22,5 | 15.0
10@208V 44.0 16.0 10.9 56 | 10.1 | 165 | 265 | 15.0
10@208V" 50.0 24.0 13.3 64 | 10.1 | 165 | 32.4 | 23.0
15-25@208V | 61.0 24.0 13.3 73 | 103 | 215 322 | 225
1-5@ 460V 37.5 16.0 10.2 50 78 | 140 | 225 | 15.0
7.5-10@460V | 40.0 16.0 10.2 56 101 | 165 | 22.5 | 15.0
15-20@460V | 45.0 16.0 102 73 103 | 215 | 225 | 15.0
25 @460V 49.0 16.0 10.9 78 103 | 215 | 26,5 | 15.0
25 @ 460V 55.0 24.0 13.3 97 | 103 | 215 | 32.4 | 230
30-40@460V | 60.7 24.0 13.8 175 | 135 | 27.0 | 32.4 | 23.0
50-60@460V | 66.7 24.0 13.8 210 | 135 | 270 | 384 | 2255

Dimensions for Drive with Three-Phase Input Line Reactor and Optional Door-Interlocked Main Input Disconnect.
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Allow 6" of space for exhaust fans and louvers.

% Acceptable conduit entry area.

Figure 3.12 — Wall Mount Option Style B+ Drive Dimensions (30-75HP @ 208 VAC/75-200HP @ 460VAC)

Table 3.12 — Wall Mount Option Style B+ Drive Dimensions {30-75HP @ 208 VAC/75-200HP @ 460VAC)
with Three-Phase Input Line Reactor

"H w D Weight
HP (inches) | (inches) | (inches) (Ib) A B

30@208V 42.0 36.0 16.0 285-300 | 43.2 | 30.0
40 @ 208V 48.0 36.0 16.0 325 49.2
50-75 @208V 60.0 36.0 16.0 365-440 61.2
75-100 @ 460V 42.0 36.0 16.0 475 43.2
125 @460V 48.0 36.0 16.0 550 49.2
150-200 @ 460V 60.0 36.0 16.0 715-1375 | 61.2

3-14 VTAC 7 User's Guide Version
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Figure 3.13 — Floor Mount Option Style B+ Drive Dimensions (100HP @208 VAC/75-200HP @ 460 VAC)

Table 3.13 - Floor Mount Option Style B+ Drive Dimensions {100HP @ 208 VAC/75-200HP @ 460VAC) with
Three-Phase Input Line Reactor

H w D Weight
HP (inches) (inches) (inches) (ib)
100@ 208V 72.0 36.0 18.0 710
75-150 @460 V 78.7 31.5 19.7 670 - 1475
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Allow 6” of space for exhaust fans.
Floor mounted top conduit entry.

Acceptable conduit entry area.

Figure 3.14 — Floor Mount Option Styie B+ Drive Dimensions (200-400HP @ 460VAC)

Table 3.14 — Floor Mount Option Style B+ Drive Dimensions (200-400HP @ 460VAC) with Bypass and
Drive Disconnect Switch

H w D Weight
HP (inches) (inches) (inches) (ib)
200-250 @ 460V 86.6 47.2 23.6 1310 to 1805
300-400 @ 460V 86.6 511 23.6 1545 to 2015

VTAC 7 User's Guide Version 6.04




75 to 150 HP 200 to 400 HP

Figure 3.15 — Fioor Moeunt Drive Dimensions (75-400HP @460VAC)

Table 3.15 — Floor Mount Drive Dimensions (75-400HP @460VAC)

A B C D Weight
HP (inches) | (inches) | (inches) | (inches) (Ib)
75-150HP @ 460V 33.0 n/a 86.6 19.8 250 to 950
200-250HP @ 460V 25.2 25.2 86.6 23.6 800 to 1300
300-400HP @ 460V 25.2 33.2 86.6 23.6 1000 to 1400




3.2

3.3

3.3.1

3.3.2

3.3.2.1

3.3.2.2

Mounting the Drive

Refer to figures 3.2 to 3.14 and tables 3.2 to 3.14 for drive mounting dimensions.

1 to 150 HP Drives: Attach the drive to the vertical surface using the four mounting
holes provided. Use washers under the bolt heads.

1-60HP Drives: Use six 318-16 (MIO) user-supplied mounting bolts and washers.

75-400 HP Drives: Must be floor-mounted. Use the cabinet mounting brackets
supplied with the drive.

Wiring Requirements for the Drive

ATTENTION: You are responsible for conforming with all applicable local,
national, and international codes. Failure to observe this precaution could
result in damage to, or destruction of, the equipment.

‘Input power wiring should be sized according to applicable codes to handle the drive

Certain drive requirements should be checked before continuing with drive installation.
Wire sizes, branch circuit protection, and E-stop wiring (see section 6.1) need to be
evaluated.

Meeting Terminal Strip Input and Output Specifications

The terminal strip on the Regulator board provides terminals for 24VDC power for the
eight remote control inputs. Refer to tables A.3 to A.6 for control input and output
specifications. ‘

Determining Wire Size Requirements

Wire size should be determined based on the size of conduit openings, and applicable
local, national, and international codes, such as NEC/CEC.

Conduit Entry Opening Sizes

It is important to accurately determine the size of the conduit openings so that the wire
planned for a specific entry point will fit through the opening. Conduit opening sizes
are shown in figures 4.1 to 4.14.

Maximum Power Wire Sizes

continuous-rated input current. Output wiring should be sized according to applicab
codes to handle the drive’s continuous-rated output current. See table 3.16 for
maximum power wire sizes. =

VTAC 7 User’s Guide Version |



Table 3.16 — Maximum Wire Sizes

Type of Wiring and

Minimum to Maximum Wire Sizes

Terminals Drive HP AWG (208V) AWG (460V)
Type: 1-2 14t0 8 14108
AC Input/Output Power 3 14108 408
Terminals: 5 12t0 8 14108
R/L1, S/L2, T/L3
U/T1, VT2, W/T3 7.5 8 14108
10 6to4 12108
15-20 4 8
20 3to 1/0 6to4
25 2 to 250 MCM 6to4
30 1/0 to 250 MCM 6to4
40 2/0 to 250 MCM 310 1/0
50 3/0 to 250 MCM 2to 1/0
60 250 to 300 MCM 2to 1/0
75 350 MCM 2/0 to 250 MCM
100 500 MCM 3/0 to 250 MCM
125 n/a 250 to 300 MCM
150 n/a 350 MCM
200 n/a 400 to 500 MCM
X 250 n/a (2) 4/0 to (2) 500 MCM
300 n/a (2) 250 to (2) 500 MCM
350 n/a (2) 300 to (2) 500 MCM
400 n/a (2) 400 to (2) 500 MCM
Type:- Ground 1-10 10to 8 14to0 8
Te‘\rmr'f'a'S: GND or PE 15-20 410 1/0 10t08
25-40 4 to 250 MCM 8to4
50 4 to 250 MCM 6to 1/0
60 3 to 250 MCM 61to 1/0
75 3 to 250 MCM 6 to 250 MCM
100 2 to 250 MCM 6 to 250 MCM
75 AC Ground n/a 6 to 250 MCM
75-100 DC Ground n/a 4 to 250 MCM
200-400 n/a 350 MCM (2X)




3.3.23

3.3.24

Recommended Control and Signal Wire Sizes

The recommended wire sizes for connecting /O signals to the Regulator board
terminal strip (terminals 1 to 31) are 20 to 14 AWG. Recommended terminal tightening
torque is 4.5 in-Ib. Operator controls can be up to 1000 feet from the VTAC 7 drive.

Recommended Motor Lead Lengths

These motor lead lengths are recommended to reduce line disturbances and noise.
See figure 3.16 and tables 3.17.

For applications:
* Using one motor, motor lead length should not exceed 500 feet.

¢ With multiple motors, total motor lead length should not exceed 500 feet.

Your application might be restricted to a shorter lead length because of wire type, wire
placement (such as in conduit or a cable tray), type of line reactor, or type of motor.

When total lead length exceeds 500 feet, nuisance trips can occur. These trips are
caused by capacitive current flow to ground. Note that these capacitively-coupled
currents should be taken into consideration when working in areas where drives are
running. If the motor lead length must exceed these limits, the addition of output line
reactors or other steps must be taken to correct the problem.

Maximum [ead lengths were determined by meeting NEMA standard MG1

Part 31.40.4.2 for motor insulation capability (dV/dT not less than 0.1usec rise time).
Voltage spikes at the motor terminals are not to exceed 1600 V due to the refiected
wave. 208 V drive applications do not apply in this situation.

Table 3.17 — Maximum Motor Lead Lengths with 460 VAC Motor

Maximum Motor Lead Lengths with 460 VAC
Motor (in Feet)’
460VAC Carrier Frequency
VTAC 7
HP Rating Filter Type 2kHz 4kHz 8kHz
1to 2 500 500 500
3to5 500 500 500
7.5t0 10 750 500 500
15 to 20 800 500 500
None
2510 60 800 500 500
75 to 100 800 500 500
125 to 200 800 500 500
250 to 400 1000 1000 N/A

3-20
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Table 3.17 — Maximum Motor Lead Lengths with 460 VAC Motor (Continued)

b Maximum Motor Lead Lengths with 460 VAC
Motor (in Feet)"
460VAC Carrier Frequency
VTAC 7
HP Rating Filter Type 2kHz 4kHz 8kHz
1to2 1000 1000 1000
3to5 1000 1000 1000
7.5t0 10 1000 1000 1000
15 to 20 A 5% MTE 1000 1000 1000
reactor/filter at
75 to 100 1000 1000 1000
125 to 200 1000 1000 1000
250 to 400 1000 1000 N/A

" Note that the lead lengths listed are valid with Reliance Electric inverter duty motors.

Table 3.18 — Reactors

VTAC 7 460V 5% VTAC 7 460V 5%
HP Rating MTE Reactor HP Rating MTE Reactor

1 RL-00202 50 RL-08003

2 RL-00403 60 RL-08003

3 RL-00403 75 RL-10003

5 RL-00803 100 RL-13003
7.5 RL-01203 . 125 RL-16003
10 RL-01803 150 RL-20003
15 RL-02503 200 RL-25003
20 RL-03503 250 RL-32003
25 RL-03503 300 RL-40003
30 RL-04503 350 RL-50003
40 RL-05503 400 RL-50003

" These part numbers are for a reactor with a capacitor filter.
MTE standard reactors can be used on VTAC 7 drives with carrier frequency settings up to 8 kHz.
All reactors listed are UL-recognized (UL-506) File #£53094) and CSA certified (CSA File #LR29753).
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Figure 3.16 — Motor Lead Lengths

3.3.2.5 Recommended Serial Communication Cable Lengths

Connector J8 on the Regulator board is an RS-232 seriai communication port. This
connector allows the VTAC 7 drive to communicate with external devices such as a
personal computer using RS-232 protocol. See table A.5. Two RS-232 cables are
available from Reliance:

* 10 foot D-shell 9-pin to 9-pin cable (M/N 2CA3000)
¢ 1 foot D-shell 9-pin to 25-pin adaptor cable (M/N 2CA3001)

‘User-constructed cables can be up to 50 feet long. For communication between a
VTAC 7 drive and a personal computer, the CS3000 software must also be used.
Refer to instruction manual D2-3348 for more information.

The Regulator board has one set of RS-232 transmit/receive lines. These lines can b
accessed by only one device at a time: connector J8, the RS-232 terminals (1 to 3) o
the terminal strip, or an Operator Interface Module (OIM).
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3.3.3

3.34

Verifying Power Module Output Current Rating is Greater than
Motor Full Load Amps

Verify that the VTAC 7 drive output current rating is greater than the motor's full load
current (amps). Table 2.1 lists the output current values.

Selecting Input Line Branch Circuit Fuses

ATTENTION: Most codes require that upstream branch circuit protection
be providedto protect input power wiring. Install the fuses recommended
in table 3.19. Do not exceed the fuse ratings. Failure to observe this

precaution could result in damage to, or destruction of, the equipment.

Input line branch circuit protection fuses must be used to protect the input power lines.
It input fuses are not provided with your drive, recommended fuse values are shown in
table 3.19. The input fuse ratings listed in table 3.19 are applicable for one drive per
branch circuit. No other load may be applied to that fused circuit.

Recommended fuse types:
* Up to 300 HP: UL Class J, 600V, time delay
® Above 300 HP: UL Class L, 600V, time delay

200 to 400 HP drives contain internal fusing sized to protect the drive. Install fuses to
protect the input wiring in accordance with local codes.

‘ifffing the Drive
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Table 3.19 — AC Input Line Fuse Selection Values

Horsepower Rating | Input Voltage | Fuse Rating
Model Number (HP) (VAC) (A)
1H2160, 1H2260 1 208 8
2H2160, 2H2260 2 208 15
3H2160, 3H2260 3 208 25
5H2160, 5H2260 5 208 30
7H2160, 7H2260 7.5 208 45
10H2160, 10H2260 10 208 60
15H2160, 15H2260 15 208 70
20H2160, 20H2260 20 208 100
25W2160 25 208 150
30W2160 30 208 175
40W2160 40 208 225
50W2160 50 208 250
60W2160 60 208 350
75W2160 75 208 400
100W2160 100 208 450
1H4160, 1H4260 1 460 45
2H4160, 2H4260 2 460 7.5
3H4160, 3H4260 3 460 12
5H4160, 5H4260 5 460 15
7H4160, 7H4260 7.5 460 25
10H4160, 10H4260 10 460 30
15H4160, 15H4260 15 460 45
20H4160, 20H4260 20 460 60
25H4160, 25H4260 25 460 70
30H4160, 30H4260 30 460 80
40H4160, 40H4260 40 460 100
50H4160, 50H4260 50 460 125
60H4160, 60H4260 60 460 150
75H4160, 75W4160 75 460 175
- 100H4160, 100W4160 100 460 225
125H4160, 125W4160 125 460 300
150H4160, 150W4160 150 460 350
200H4160, 200W4160 200 460 450
250H4160 250 460 600
300H4160 300 460 600
350H4160 350 460 800
400H4160 400 460 800

3-24
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4.2

|
Q.

Wire Routing Locations and Grounding

_ This chapter shows entry areas where wiring is to be routed in and out of the drive and

how to properly ground it.

Verifying the Drive’s Watts Loss Rating

When mounting the drive inside another enclosure, determine the watts loss rating of
the drive from table 2.1. This table lists the typical full load power loss watts value
under all operating carrier frequencies. Make sure adequate ventilation is provided
based on the drive’s watts loss rating.

Routing Input, Motor Output, Ground, and Control
Wiring for the Drive

ATTENTION: Do not route signal and control wiring with power wiring in
the same conduit. This can cause interference with drive operation.
Failure to observe this precaution could result in damage to, or
destruction of, the equipment.

ATTENTION: Unused wires in conduit must be grounded at both ends
to avoid a possible shock hazard caused by induced voltages. Also, if a
drive sharing a conduit is being serviced or installed, all drives using this
conduit should be disabled to eliminate the possible shock hazard from
cross-coupled motor leads. Failure to observe these precautions could
result in bodily injury.

All wiring must be installed in conformance with applicable local, national, and
international codes, such as NEC/CEC. Signal wiring, control wiring, and power wiring
must be routed in separate conduits to prevent interference with drive operation. Note
that no wires are to be routed behind the drive. Use grommets, when hubs are not
provided, to guard against wire chafing. Figures 4.1 to 4.14 show the wire routing,
grounding terminal, and power terminal strips of the VTAC 7 drives.

Do not route more than three sets of motor leads through a single conduit. This will
minimize cross-talk that could reduce the effectiveness of noise reduction methods. If
more than three drive/motor connections per conduit are required, shielded cable
must be used. If possible, each conduit should contain only one set of motor leads.

g Locaﬁons and Grounding 41



4.3 Grounding the Drive

ATTENTION: You are responsible for conforming with all applicable local,
national, and international codes. Failure to observe this precaution couid
result in damage to, or destruction of, the equipment.

To ground the drive (drive only):

Step 1.

Step 2.

Step 3.

Step 4.

Remove the drive’s cover. On 200-400 HP drives, open the outer cabinet
door.

Run a suitable equipment grounding conductor unbroken from the drive’s

~ ground terminal to the motor’s ground terminal and then to earth ground.

See figures 4.1 to 4.6.

Connect a suitable grounding conductor to the motor frame, the remote
control station (if used), and the transformer. Run each conductor unbroken
to earth ground.

When adding more than one grounding conductor wire to a single chassis
ground, twist the conductors together.

Reattach the drive’s cover. On 200-400 HP drives, close the outer cabinet
door.

To ground the drive (drive with options):

Step 1.
Step 2.

Step 3.

Step 4.

Open the option cabinet.

Run a suitable equipment grounding conductor unbroken from the terminal
strip’s ground terminal to the earth ground. See figures 4.7 to 4.14.

Connect a suitable grounding conductor to the motor frame, the remote
control station (if used), and the transformer. Run each conductor unbroken
to earth ground.

When adding more than one grounding conductor wire to a single chassis
ground, twist the conductors together.

Close the option cabinet door.

VTAC 7 User’s Guide Version.6.
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Figure 4.1 — Drive Oniy Wire Routing and Ground Terminal Locations (1-5HP @ 208VAC or 460VAC)
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Figure 4.2 — Drive Only Wire Routing and Ground Terminal Locations (7.5-10HP @ 208 VAC or 460VAC)
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Figure 4.6 — Drive Only Wire Routing (200-400HP @ 460VAC)
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Figure 4.7 — Option Style A Drive Wire Routing (1-25HP @ 208 VAC/1-60 @ 460VAC)

Wire Routing Locations and Grounding
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REQUIRED POWER WIRING ACCESS
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8 23 =
19 @ L ()
o ) AUX. AUX.
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* DRIVE
2X2 WIREWAY DISCONNECT
SWITCH
* OVERLOAD
RELAY
O O
Figure 4.9 — Option Style B Drive Wire Routing and Panel Layout (1-25HP @ 208V/1-60HP @ 460V). Bypass and Fuses Shown
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REQUIRED POWER WIRING ACCESS
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Figure 4.11 — Option Style B+ Drive Wire Routing and Panel Layout (1-25HP @ 208V/1-60HP @ 460V). Line Reactor, Bypass, and

+Wire Routing Locations and Grounding
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Installing Power Wiring

This chapter provides instructions on wiring motor overioad protection and output
wiring to the motor and installing AC input power wiring.

5.1 Installing Outpui Power Wiring

Sections 5.1.1 to 5.1.4 provide instructions on wiring output contactors, motor
overioad protection, and output wiring to the motor.

5.1.1 Installing Output Contactors (Optional)

Output contactors provide a positive means of disconnecting the motor from the drive.
If the application requires the use of output contactors, contact Reliance Electric for
assistance.

5.1.2 Installing Mechanical Motor Overload Protection (Optional)

To provide the motor with overload protection, local, national, and international codes, it
such as NEC/CEC, require that a motor thermostat, internal to the motor, be installed
or an electronic thermal motor overload relay, sized to protect the motor, be installed
between the motor and the drive’s output terminais.

The Motor Overload Enable parameter (P.040) can be used in place of thermal motor
overload relays in single motor applications. Note that temperature-measuring devices
integral to the motor are the best way to thermally protect AC motors under all
conditions. Parameter P.040 must be enabled to provide overload protection. See
section 10.6.2 for a description of parameter P.040.

In multiple motor applications, you must supply each motor with overload protection.

Installing Power Wiring >




5.1.3 Installing Output Wiring from the Drive Output Terminalis to the
Motor — No Factory Options %

ATTENTION: Do not route signal and control wiring with power wiring in
the same conduit. This can cause interference with drive operation.
Failure to observe these precautions could result in damage to, or
destruction of, the equipment

ATTENTION: Unused wires in conduit must be grounded at both ends
to avoid a possible shock hazard caused by induced voltages. Also, if a
drive sharing a conduit is being serviced or installed, all drives using this
conduit should be disabled to eliminate the possible shock hazard from
cross-coupled motor leads. Failure to observe these precautions could
result in bodily injury.

To connect the AC output power wiring from the drive to the motor:

Step 1. Wire the three-phase AC output power motor leads by routing them
according to drive type. See figures 4.1 to 4.6 for wire routing locations.
Maximum power wiring sizes are shown in table 3.1 6.

On wall mount drives, route the motor leads through the bottom right
opening of the drive base. ‘

On floor mount drives, route the motor leads through the top of the drive.

Do not route more than three sets of motor leads through a single conduit.
This will minimize cross-talk that could reduce the effectiveness of noise
reduction methods. If more than three drive/motor connections per conduit
are required, shielded cable must be used. If possible, each conduit should
contain only one set of motor leads.

Step 2. Connect the three-phase AC output power motor leads to terminals U/T1,
’ V/T2, and W/T3 on the power terminal strip.

Step 3. Tighten the three-phase AC output power terminals to the proper torque
according to drive type as shown in table 5.1.
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5.1.4 Installing Output Wiring from Drive Option Terminals to the Motor

ATTENTION: Do not route signal and control wiring with power wiring in
the same conduit. This can cause interference with drive operation.
Failure to observe these precautions could result in damage to, or
destruction of, the equipment

ATTENTION: Unused wires in conduit must be grounded at both ends
to avoid a possible shock hazard caused by induced voltages. Also, if a
drive sharing a conduit is being serviced or installed, all drives using this
conduit should be disabled to eliminate the possible shock hazard from
cross-coupled motor leads. Failure to observe these precautions could

result in bodily injury.

To connect the AC output power wiring from the drive to the motor:

Step 1. Wire the three-phase AC output power motor leads by routing them
according to the drive option type. See figures 4.7 to 4.14 for wire routing.
Note that you must drill or punch openings in the option cabinet of the
desired conduit size, following NEC and all applicable local codes and
standards.

Maximum power wiring sizes are shown in table 3.16. -

Do not route more than three sets of motor leads through a single conduit.
This will minimize cross-talk that could reduce the effectiveness of noise
reduction methods. If more than three drive/motor connections per conduit
are required, shielded cable must be used. If possibie, each conduit should
contain only one set of motor leads.

Step 2. Connect the three-phase AC output power motor leads to terminals U/T 1,
V/T2, W/T3 on the power terminal strip located in the options cabinet.

Step 3. Tighten the three-phase AC output power terminals to the proper torque
according to drive type as shown in table 5.1.

Table 5.1 — Terminal Tightening Torques

Drive (HP) Maximum Tightening Torque
1to 25 9.5ft-b
30to 60 10.0ft-lb
75 to 150 7.4ft-Ib
200 to 400 25.0ft-lb

Installing Power Wiring 5-3




5.2 Installing Input Wiring

Sections 5.2.1 to 5.2.4 describe incoming line components and how to install them.
Note that fuses and an input disconnect are also available as factory-installed options.

5.2.1 Installing an Optional Transformer and Reactor — Drive Only

Input isolation transformers might be needed to help eliminate:
¢ Damaging AC line voitage transients from reaching the drive.
* Line noise from the drive back to the incoming power source.

* Damaging currents that could develop if a point inside the drive becomes grounded.

Observe these guidelines when installing an isolation transformer:

* A power disconnecting device must be installed between the power line and the
primary of the transformer.

e If the user-installed power disconnecting device is a circuit breaker, the circuit
breaker trip rating must be coordinated with the in-rush current (10 to 12 times full
load current) of the transformer.

* Do not use an input isolation transformer rated more than 1000 KVA for 460 VAC
(500KVA for 208 VAC) with less than 5% impedance directly ahead of the drive
without additional impedance between the drive and the transformer.

ATTENTION: Distribution system capacity above the maximum ' i
recommended system KVA (1000KVA for 460VAC or 500KVA for

208 VAC) requires the use of an isolation transformer, a line reactor, or
othermeans of adding similarimpedance to the drive powerinput. Failure
to observe these precautions could result in damage to, or destruction
of, the equipment.

ATTENTION: When the AC line is shared directly with other
SCR-rectified drives, an optional snubber resistor braking kit might be
required to alleviate excess DC bus voltage. Failure to observe these
precautions could result in damage to, or destruction of, the equipment.

The VTAC 7 drive AC line distribution system capacity is 1000 KVA, three-phase, with
30,000 amps symmetrical fault current capacity with a line impedance of less than 5%.
The symmetrical fault current can be increased to 85,000 amps if the appropriate
three-phase AC line reactor is used, as shown in table 5.2.

If the optional main input disconnect (MID) is supplied, this device must be model
number 194R-style to rate the entire assembly as suitable for an 85,000 amp
symetrical fault current capacity, distribution system capacity. This device is the
standard factory-supplied MID from 50 to 400HP, and is available on the 1 to 40HP
VTAC 7 drives.
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Table 5.2 ~ AC Line Reactors

Drive (HP) Line Reactor Inductance (x10%) Reactor Rating (kVAr)
1 12.0 mH 0.42
2103 6.5 mH 0.42
5 3.0mH 0.42
7.5 2.5mH 0.42
10 1.5mH 0.42
15 1.2mH 0.672
2010 25 0.8 mH 1.04
30 0.7 mH 1.04
40 0.5mH 1.43
50 to 60 0.4 mH 1.90
75 0.3 mH 2.76
100 0.2mH 2.76
125 0.15mH 3.34
i 150 0.11 mH 3.34
200 0.09 mH 4.84
250 0.075 mH 6.64
300 to 350 0.06 mH 9.10
400 0.05 pH 11.00

5.2.2 Installing Fuses for Branch Circuit Protection

If they were not installed as a factory option, install the required branch circuit
protection fuses according to the applicable local, national, and international codes
(such as NEC/CEC). The fuses must be installed in the line before the drive input
terminals. Fuse values are provided in table 3.19.

ATTENTION: Most codes require that upstream branch protection be
provided to protect input power wiring. Failure to observe this precaution
could result in severe bodily injury or loss of life.

Instaliing Power Wiring




5.2.3 Installing the Required External/Separate Input Disconnect

An input disconnect must be installed in the line before the drive input terminals in
accordance with local, national, and international codes, such as NEC/CEC. lf an
input disconnect is not installed as a factory option, the disconnect should be sized
according to the in-rush current as well as any additional loads the disconnect might
supply. The trip rating for the in-rush current (10 to 12 times full load current ) should
coordinated with that of the input isolation transformer, if used. Refer to section 5.2.1
for additional information.

5.2.4 Installing Power Wiring from the AC Input Line to the Drive’s Power
Terminals

ATTENTION: Protect the contents of the options cabinet from metal
chips and other debris while drilling the conduit openings. Failure to
observe this precaution could result in damage to, or destruction of, the
equipment.

ATTENTION: Do not route signal and control wiring with power wiring in
the same conduit. This can cause interference with drive operation.
Failure to observe this precaution could result in damage to, or
destruction of, the equipment.

To connect AC input power to the drive:

Step 1. If you are using a 1 to 60HP VTAC 7 drive with any factory-installed options,
you must drill three holes through the bottom of the options cabinet to
accommodate the conduits through which the power leads, motor leads, and
signal and control wiring will be run. '

If you are using a floor mount 75 to 400HP VTAC 7 drive, you must drill
three holes through the top of the cabinet to accommodate the conduits
through which the power leads, motor ieads, and signal and control wiring
will be run.

Step 2. Wire the AC input power leads by routing them according to drive type.
Refer to figures 4.1 through 4.14. Maximum power wiring sizes are listed in
table 3.16. Route power leads as follows:

e 11to 5HP and 30 to 60 HP drives: Through the bottom right opening of the
drive base.

e 7.5 to 25HP drives: Through the middle opening of the drive base.

e 75 to 400HP drives: Through the top of the options cabinet. Note that the
knockouts for conduit installation are not provided.

Step 3. "Connect the three-phase AC input power leads (three-wire 380-460 VAC) to
the appropriate terminals. Connect the AC input power leads as follows:

e 1 to 60 HP drives: To terminals R/L1, S/L2, T/L3 on the power terminal
strip.

e 60 to 150HP drives: To terminals 1L1, 1L2, and 1L3.
e 200 to 400HP drives: To terminals R, S, and T.

Step 4. Tighten the AC input power terminals to the proper torque as shown in
table 5.1.
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Installing Control Wiring

This chapter describes how to wire the Regulator board terminal strip for stop, speed
feedback, and remote control signals. For drives that have an options cabinet, the_

terminal strip is located in the options cabinet. For drives without options, the terminal
strip is located on the Regulator board.

The signals available through the terminal strip and their relationship to the _Optipns
Cabinet terminails are shown in table 6.1. Wiring of the terminal strip is detailed in

table 6.2.

When the Control Source parameter (P.000) is set to remote (rE), the drive is
controlled by the signals connected to the terminal strip. See section 10.5.1 for
information on how parameter P.000 specifies the control source of the drive.

Table 6.1 — Signal and Control I/O Connections

Regulator Board

Options Cabinet

Terminal

Signal

Terminal

Signal

Analog Output Connections

4 +15 VDC for Analog Meter Output 1 +15 VDC for Analog Meter Output
10 Analog Meter Output 2 Analog Feedback Signal
11 Regulator Common 3 Common

The output of this terminal is either 0-10VDC or 4-20mA, as determined by the setting of jumper J17 on the
| Regulator board. The analog output must also be programmed by parameter P.012 for an indication of speed
and direction or percent of torque. See section 2.3.1.2 for instructions on setting jumper J17. See
section 10.6.2 for parameter descriptions.

Analog Speed Reference Connections

12 Isolated Reference Voltage 4 +10VDC Speed Reference
13 VDC Speed/Torque Reference 5 0-20mA Speed Reference

14 mA Speed/Torque Reference 6 Common

15 Isolated Reference Ground 15 Isolated Reference Ground

The analog speed (P.008) reference is either +10VDC or 0-20mA, as determined by the setting of jumper J4
n the Regu!ator board. See section 2.3.1.1 for instructions on setting jumper J4. The analog reference must
so be configured using parameters P.009, P.010, and P.011. See section 10.6.2 for parameter descriptions.
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Table 6.1 = Signal and Control /O Connections (Continued)

Regulator Board Options Cabinet
Terminal Signal Terminal Signal
Digital Input Connections
16 +24VDC (Current Limited) 7 Customer Auto Start Contact
For remote control digital inputs only.
8 Customer Auto Start Common
17 Digital Input 8 (Remote/ Local) 13 Freeze/Fire Stats Contact ‘

Programmable -
14 Freeze/Fire Stats Common

18 Digital Input 7 (Ramp1/Ramp2)

Programmable

19 Digital Input 6 (Forward/Reverse)
Programmable

20 Function Loss

21 Run/Jog

22 Reset

23 Stop

24 Start

25 +24VDC Common

If you installed a function loss input, a smoke or fire purge signal, a coast-to-stop pushbutton, or other
external interlock, the factory-installed jumper connecting terminals 16 and 20 (or 16A and 20A) must be
removed so that a contact, when open, will stop the drive.

Terminals 17, 18, and 19 (digital inputs 8, 7, and 6) are programmed using parameters P.007, P.008, and
P.031 through P.038. Factory default settings are shown here in parentheses. See chapter 10 for parameter
descriptions.

Status Relay Connections

28 N.C. Relay Contact 9 N.C. Drive Fault Contact
29 N.C. Relay Common 10 N.C. Drive Fault Common
30 N.O. Relay Contact 11 N.O. Drive Fault Contact
31 N.O. Relay Common 12 N.O. Drive Fault Common

not be changed. See sect

Relay contact closure is programmable through paramete

r P.013. if your drive is equipped with a contactor
bypass, parameter P.013 is factory-set to indicate an IET (a fault that stops the drive). This parameter must
ion 10.6.2 for parameter descriptions.
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6.1

6.1.1

Stopping the Drive

ATTENTION: You must provide an external, hardwired emergency stop
circuit outside of the drive circuitry. This circuit must disable the system
in case of improper operation. Uncontrolled machine operation can result
if this procedure is not followed. Failure to observe this precaution could
result in bodily injury.

ATTENTION: When P.055 is set to ON, the STOP/RESET key is
functional only from the selected control source. As a safety precaution,
‘Reliance Electric recommends that an emergency stop push button be
located near the drive in an easily accessible location. As a further safety
precaution, you should post a warning on the drive to alert personnel
that the STOP/RESET key is not functional. Failure to observe this
precaution could result in severe bodily injury or loss of life.

Depending upon the requirements of the application, the VTAC 7 drive can be
configured to provide either a coast-to-rest or a ramp-to-rest operational stop without
physical separation of the power source from the motor. A coast-to-rest stop turns off
the transistor power device drivers. A ramp-to-rest stop fires the transistor power
device drivers until the motor comes to a stop, and then turns off the power devices.
For more information on programming the operational stop, see the description on
wiring terminals 23 and 24 in table 6.2 and section 10.6.2 for a description of
parameter Stop Type (P.025).

In addition to the operational stop, you must provide a hardwired emergency stop
external to the drive. The emergency stop circuit must contain only hardwired
electromechanical components. Operation of the emergency stop must not depend on
electronic logic (hardware or software) or on the communication of commands over an
electronic network or link.

Parameter P.055 (STOP/RESET Key Disable) can be used to change the operation of
the STOPRESET key. See the parameter P.055 description on page 10-38 for more
information.

Note that the hardwired emergency stop you install can be used at any time to stop
the drive.

Compliance with Machinery Safety Standard EN 60204-1:1992

This section applies to you if you must comply with machinery safety standard EN
60204-1:1992, part 9.2.5.4, Emergency Stop.

The VTAC 7 drive coast-to-rest stop is a category 0 operational stop. The ramp-to-rest
stop is a category 1 operational stop. You can also implement a category 2 stop with
power maintained to the motor at zero speed.

The required external hardwired emergency stop must be either a category O or 1
stop, depending on your risk assessment of the associated machinery. To fully comply
with machinery safety standard EN60204-1:1992, part 8.2.5.4, at least one of the two
stop methods must be a category 0 stop. Refer to appendix B for more information.
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6.2 Wiring the Signal and Control I/0

Wire the drive’s signal and control I/O to the terminal strip as shown in table 6.2.

Table 6.2 — Wiring Signal and Control /O to the Terminal Strip

Terminal # Description Parameters and Wiring Connections
Wiring RS-232 Signals
1 RS-232 Transmit Note that RS-232 communication between the VTAC 7 drive
] and a personal computer requires the use of the CS3000
2 RS-232 Receive software. Refer to instruction manual D2-3348 for information,
3 RS-232 Signal/Regulator These terminals should only be used when the RS-232 port
Common (J8) or an Operator Interface Module (OIM) is not being used,
as all three devices use the same transmit/receive lines.
Terminal Strip l;-‘ersonal Computer
25 pin D-shell 9 pin D-shell
1 (male) —or— (piug)
xx oCeeerlo
TXD (Data Out) Terminal 1 O——————0  Pin 2 RXD (Data In)
RXD (Data In) Terminal 2 O—————0  Pin 3 TXD (Data Out)
Common
Common Terminal3 O————0 Pin 7 (25 pin D-shell)
Ncamsssn, et —or—
Pin 5 (9 pin D-shelf)
Wire Length: 50 feet maximum
4t09 Not Used
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Tabie 6.2 — Wiring Signal and Control /O to the Terminal Strip (Continued)

“Terminal # Description Parameters and Wiring Connections

Wiring Analog Outputs

10 0-10VDC or 4-20mA Parameter P.012 selects the terminal strip analog output

Analog Output Reference source (speed or torque). Jumper J17 must also be set (see
section 2.3.1.2). ‘

The 4-20mA current selection requires a power supply for
operation, which can be the encoder supply, terminal 4
(15VDC), or an external 15V power supply. The maximum
supply current from terminal 4 is 250mA (encoder and current
source) at 15V.

11 Regulator Common

On the 1 to 60 HP and 200 to 400 HP Regulator boards,
terminals 9 and 11 are internally connected.

@ 1
@ 2
Load (minimum 600 €)
Meter or Analog Input @ 3
B b
+ @ 5
_ @ s
7/ 3
@ e
@ 9 -
@ 10+
Connection to the negative side of the
power supply is only required whenan ————1 @ 11 -
external 15V power supply is used. @ 12
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Table 6.2 — Wiring Signal and Control /O to the Terminal Strip (Continued)

Terminal # Description Parameters and Wiring Connections
Wiring Analog Speed Reference Inputs
12 Isolated Reference Voltage | See parameters:
(+10VDC) * P.000: Control Source
13 Analog Speed/Torque ® P.009: Terminal Strip Analog Input Offset
Reference Input Voltage * P.010: Terminal Strip Analog Input Gain
(#10VDC) * P.011: Terminal Strip Analog Input Configure
14 Analog Speed/Torque See chapter 10 for parameter descriptions.
Reference Input Current Jumper J4 must also be set. See section 2.3.1.1
(0-20mA) p must also be set. 3.1.1,
15 Isolated Speed/Torque
Reference Common *iv_ ov 3+anA ?SV
(Voltage/Current) 12 13 14 15 12 13 14 1
2R PR%1%, A %8%)1%)
LA/%IK l: r-:!
+10VDC +20mA
INPUT
SPEED REFERENCE

6-14
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Table 6.2 ~ Wiring Signal and Control /O to the Terminal Strip (Continued)

Terminal # Description Parameters and Wiring Connections
Wiring a Remote/Local Input
16 +24 VDC Power Supply Current limited for remote input logic use only.
17 Digital Input 8 (Default = Digital input 8 is control function programmable through
Remote/Local) parameter P.007.

ATTENTION: If a maintained start contact is used when the Control Source (P.000) = rE,
switching from local to remote from the terminal strip will cause power to be applied to the
motor if the remote start contact is closed. Stay clear of rotating machinery in this case.
Failure to observe this precaution could result in bodily injury.

Related parameters:
*® P.000: Control Source (Only active when P.000 = rE).

* P006: Second Menu Password.

* P.007: Terminal Strip Digital Inputs Configure (Selects and
assigns a control function to digital inputs 6 to 8).

* P.008: Terminal Strip Speed Reference Source (Analog,
Motor Operated Potentiometer (MOP), or Preset Speeds).

If an RMI board is used, based on the settings of parameters
P.000, P.007, P.008, and r.030, the following parameters can
affect digital input 8:

¢ P.023: MOP Accel/Decel Time
* P.024: MOP Reset Configuration
® P.031 to P.038: Preset Speeds 1 to 8

See chaptér 10 for parameter descriptions.

16 17
REMOTE T
oc\o
LOCAL

Terminal 17 On = Local Control
Diagram shows factory setting.
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Table 6.2 - Wiring Signal and Control I/0 to the Terminal Strip (Continued)

Terminal # Description Parameters and Wiring Connections
Wiring an Additional Ramp Input
18 Digital input 7 Digital input 7 is control function programmable through

(Default = Ramp1/Ramp?2) parameter P.007.

Related parameters are:

* P.000: Control Source

® P.001: Accel Time 1 (Ramp 1)

¢ P.002: Decel Time 1 (Ramp 1)

* P.006: Second Menu Password

* P.007: Terminal Strip Digital Inputs Configure (Selects and
assigns a control function to digital inputs 6 to 8)

P.008: Terminal Strip Speed Reference Source (Analog
Motor Operated Potentiometer (MOP), or Preset Speeds)

® P017: Accel Time 2 (Ramp 2)

P.018: Decel Time 2 (Ramp 2)

If an RMI board is used, based on the settings of parameters
P.000, P.007, P.008, and r.030, the following parameters can
affect digital input 7:

® P.023: MOP Accel/Decel Time
¢ P.024: MOP Reset Configuration
¢ P031 to P.038: Preset Speeds 1-8

See chapter 10 for parameter descriptions.

16 18
RAMP 1

RAMP 2

Terminal 18 On = Ramp2
Diagram shows factory setting.

6-16
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Table 6.2 —~ Wiring Signal and Control I/O-to the Terminal Strip (Continued)

Terminal # Description Parameters and Wiring Connections
Wiring a Forward/Reverse input
19 Digital Input 6 Digital input 6 is control function programmabile through

(Default - Forward/Reverse)

parameter P.007. Related parameters:
* P.000: Control Source
* P.006: Second Menu Password

* P.007: Terminal Strip Digital Inputs Configure (Selects and
assigns a control function to digital inputs 6 to 8)

¢ P.008: Terminal Strip Speed Reference Source
(Analog, Motor Operated Potentiometer (MOP), or Preset
Speeds)

* F.027: Forward/Reverse Configuration

If an RMI board is used, based on the settings of parameters
F.000, P.007, P.008, and r.030, these parameters can affect
digital input 6:

* P.023: MOP Accel/Decel Time
¢ P.024: MOP Reset Configuration
* FP.031 to P.038: Preset Speeds 1-8

See chapter 10 for parameter descriptions.

16 19
Forward
oo\c
Reverse
If P.027 = 1, Forward Direction Only

Terminal 19 On = Reverse Direction

Diagram shows factory setting. From the encoder end of the
motor, clockwise rotation indicates forward motor movement.
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Table 6.2 — Wiring Signal and Contro! /O to the Terminal Strip (Continued)

Terminal # Description Parameters and Wiring Connections

Wiring a Function Loss Input

20 Digital input 5 Related parameter: P.026: Function Loss Response
(Function Loss) .
‘ A signal must be present at terminal 20 for the drive to be able
to start. See figures 6.1 to 6.8. The drive is shipped from the
factory with a jumper between terminals 16 and 20, which
provides the signal. The function loss input should be in series
with the drive’s external interlocks. In this case, the jumper
must be removed before the connections are made.

Terminal Strip

16 17 18 19 20 21 16 17 18 19 20 21

G SINSIZINIRYSINSION

S o]

Function Loss
Coast-Stop Safety Interlocks

Pushbutton
(From 16A and 20A on 15 to 60HP drives)

Remove Factory Function
Loss Jumper Here

Terminal 20 On = No Function Loss

Important: A maintained function loss switch should be used
if P.054 (Level Sense Start Enable) = ON and P.026 (Function
Loss Response) = 1. -

wi

ring a Run/Jog Input

21 Digital Input 4 (Run/Jog) Related parameters:

* P.000: Control Source

* P.020: Jog Speed Reference
 PO21: Jog Ramp Accel Time
¢ P.022: Jog Ramp Decel Time

16 cl
. ' RUN

N

JoG

Terminal 21 On = Jog Operation

The drive must be stopped before enabling a preset speed for
purge condition.
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Table 6.2 — Wiring Signal and Control I/O to the Terminai Strip (Continued)

Description

Parameters and

Wiring Connections

Wiring the Reset Input

Digital Input 3 (Reset)

Related parameter: P.000: Control Source

16 2z
RESET
L
Terminal 22 On = Reset
Wiring the Stop/Start Inputs
Digital Input 2 (Stop) Related parameters:
Digital Input 1 (Start) ® P.000: Control Source
* P.025: Stop Type
16 23 16 24
sSTOP START
olo 55

Terminal 23 Off = Stop

Terminal 24 On Transition = Start

24 VDC Isolated Common

Wiring the Snubber Resistor

Snubber Resistor Braking
Control Signal

+24 VDC Isolated Common

2DB4010 series).

Braking kits M/N 28R40400,
25R41800.

2SR40600, 25R41200, or

Used with older Snubber Resistor Braking kits that require a
gate turn-on signal from the drive (for example, the M/N

Terminals 26 and 27 are not to be used with Snubber Resistor

talling Controf Wiring




Table 6.2 — Wiring Signal and Control /O to the Terminal Strip (Continued)

Terminal # Description Parameters and Wiring Connections

Wiring the Output Status Relays

28 Normally-Closed Contact Form A and Form B contacts are rated for 250VAC/30VDC at
(Form B) 5 amps resistive or 2 amps inductive load.
29 Normally-Closed Contact Related Parameter: P.013: Output Relay Configuration

Common (Form B)
Depending on the setting of parameter P.013, the relay coil
30 Normally-Open Contact will energize (the normally open contact will close and the
(Form A) . normally closed contact will open). See chapter 10 for

31 Normally-Open Contact parameter description.

Common (Form A)

N.C. 0.
. COM CoM

il
209

User Supplied
Device ‘
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7.1

Completing the Installation

This chapter provides instructions on how to perform a final check of the installation
before power is applied to the drive.

ATTENTION: Only qualified electrical personnel familiar with the
construction and operation of this equipment and the hazards involved
should start and adjust it. Read and understand this manualin its entirety
before proceeding. Failure to observe this precaution could result in
severe bodily injury or loss of life.

Checking the Installation

ATTENTION: DC bus capacitors retain hazardous voltages after input
power has been disconnected. After disconnecting input power, wait five
minutes for the DC bus capacitors to discharge and then check the
voltage with a voltmeter to ensure the DC bus capacitors are discharged
before touching any internal components. Failure to observe this
precaution could result in severe bodily injury or loss of life.

ATTENTION: You must provide an external, hardwired emergency stop
circuit outside of the drive circuitry. This circuit must disable the system
in case ofimproper operation. Uncontrolled machine operation can result
if this procedure is not followed. Failure to observe this precaution could
result in bodily injury.

To verify the condition of the installation:

Step 1.
Step 2.
Step 3.

Step 4.
Step 5.
Step 6.
Step 7.

Step 8.

Step 9.
Step 10.

Turn off, lock out, and tag the input power to the drive. Wait five minutes.
Verify that the DC bus voltage is zero. See section 11.3.

If a function loss coast-stop pushbutton has been installed, verify that it has
been wired correctly. Be sure the factory-installed jumper at terminals 16 -
and 20 (or 16A and 20A) has been removed so that the coast-stop
pushbutton will work.

Remove any debris, such as metal shavings, from around the drive.
Check that there is adequate clearance around the drive.
Verify that the wiring to the terminal strip and the power terminals is correct.

Check that the wire size is within terminal specification and that the wires
are tightened properly. :

Check that user-supplied branch circuit protection is installed and correctly
rated. ’ '

Check that the incoming power is rated correctly.

Check the motor installation and length of motor leads.

Compileting the Installation
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7.2

7.3

Step 11.

Step 12.

Step 13.

Step 14.

Disconnect any power correction capacitors connected between the drive
and the motor.

Check that the rating of the transformer (if used) matches the drive
requirements and is connected properly.

Verify that a properly-sized ground wire is installed and a suitable earth
ground is used. Check for and eliminate any grounds between the motor
frame and the motor power leads. Verify that all ground leads are unbroken.

Uncouple the motor from any driven machinery.

Installing the Cover for NEMA 4X/12 Drives

To maintain the integrity of the NEMA 4X/12 enclosures, care must be taken when
re-installing the covers. To re-install the covers:

Step 1.

Step 2.

Before installing the cover, check that the gaskets on the cover are flat and
within the gasket channels.

Position the cover and tighten the four captive screws evenly to ensure even
compression of the gaskets. Do not exceed 2.2 Nm (20 in-Ib) torque on
these screws.

Powering Up after Installation is Complete

To verify that the drive is installed correctly and is receiving the proper line voltage:

Step 1.
Step 2.
Step 3.

Turn the drive’s input power disconnect to the On position.
Apply power to the drive.

Foliow the start-up procedure in chapter 9.

VTAC 7 User's Guide Version 6.04



- ﬁi ; 52 533 %*ﬂw&k’mﬁ, g?‘m%
2 a Bl 75 o e G
[ UHAPTER ¢

Using the Keypad/Display to Program,
Monitor, and Control the Drive

The front-panel keypad/display is used to program, monitor, and control the drive. It
can be used to stop the drive, reset drive faults, and switch between a manual speed
reference or the selected control source auto reference. .

The keypad/display operates in two modes, monitor mode and program mode.
Different functions are available at the keypad depending on the operating mode of the
keypad/display and the drive control source selection.

In monitor mode (the default mode), you can monitor specific drive outputs as well as
enter the speed or frequency reference for the drive. In program mode, you can view
and adjust drive parameter values, and examine the error log.

If the control source is local (the REMOTE LED is off), the keypad is also used to
select run or jog, select motor direction, and start the drive.

Regardless of the control source selection, the keypad/display can be used to stop the
drive, reset drive faults, and switch between a manual speed reference or the selected
B : control source auto reference.

Important: The STOP/RESET key can be disabled by parameter P055. Refer to the
P.055 parameter description for more information.
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Keypad

Display — l
( N )
AV

' AUTO Forward
[ spE I RUNNING MAN Reverse
L1 voLts\ [ RemoTE
[Jamps  [JJog RUN
Monitor Mode LEDs [ 1Hz [ AuTO
S kw E FORWARD JoG
1 TORQUE (] REVERSE
Password LED 1 Password [__] PROGRAM
STOP
RESeT | | START RELIANCE,
7 ELECTRICND |

STOP/RESET Key START Key

Drive Status LEDs

Figure 8.1 — Keypad/Display
8.1 Monitor Mode

Monitor mode is the keypad/display’s default mode during drive operation. You can
also enter monitor mode by pressing the PROGRAM key until the PROGRAM LED
turns off. This output data can be displayed in monitor mode:

* Speed
® Volts
* Amps
®* Hz
* Kw
* Selected speed reference
To select a value to monitor, press the ENTER key until the LED turns on next to the

desired display item. Pressing the ENTER key advances you through each of the
displays. Note that all of the LEDs turn on to indicate the selected reference display.
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| N sPEED N RUNNING
C1voLTs 3 Remote

To enter monitor mode, press the
One of 6 LEDs is on e e brogram || BN PROGRAM key until the PROGRAM
Tl ok W FoRWARD JOG LED tumns off.
{_ [ TORQUE ] REVERSE
[ Password ] PROGRAM ENTER
STOP
RESET | | START RELIANCE]
ELECTRICED

1 Ay

Figure 8.2 — Example of a Monitor Mode Display

8.1.1 Displaying the Selected Reference

In monitor mode, you can display the speed reference (speed or frequency) or the
torque reference the drive is using while it is running (RUNNING LED is on, JOG LED
is off). To display the selected reference:

Step 1. If you are not already in monitor mode, access it by pressing the PROGRAM
key until the PROGRAM LED turns off.

Step 2. Press the ENTER key repeatedly to advance through each of the monitor
mode LEDs. All of the monitor mode LEDs will then turn on at once and the
reference will be displayed. Note that the displayed speed reference value is
scaled based on P028.

If the selected reference is negative and its value is greater than 999, the
SPEED LED will flash. See section 8.4.1.

Pressing the ENTER key again advances you to the SPEED monitor display.

8.1.2 Changing the Manual Speed Reference

You can change the manual speed reference at any time while in monitor mode
regardless of the control source. To change the manual speed reference:

Step 1. From monitor mode, press the A key or the ¥ key once. The monitor mode
LEDs all turn off, and the current manual speed reference value is displayed.

Step 2. Pressthe A or'¥ key to change the displayed value. The speed reference is
in the units defined in P.028.

Important: The drive accepts the value as itis changed. You do not have to press the
ENTER key to save the value as you do with parameter entry.

Step 3. Press the ENTER key or wait approximately 5 seconds without pressing the
A or ¥ keys to return to monitor mode., (If the drive is not running, you must
press the ENTER key to return to monitor ‘mode.)
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8.2

8.3

Program Mode

Program mode allows you to display and modify drive parameter values. To enter
program mode, press the PROGRAM key until the PROGRAM LED turns on.

In program mode, you can display:

® Parameter numbers
® Parameter values

® Error log information

If the Programming Disable parameter (P.051) has been set to prevent parameter
modification from the keypad, the PASSWORD LED will also be on. In this case, you
will have to access parameter P.051 and enter the password (a factory-set value) to
re-enable programming before any parameter values can be modified. When
programming has been enabled, the PASSWORD LED will turn off.

Note that some of the parameters can be changed only when the drive is stopped.
See chapters 9 and 10 for programming instructions and parameter descriptions.

Em (Eror Log) WM sPEED ] AUNNING
CJvours [ Remore

CamMps  [—JJoa RUN
=
[ kw Il FORWARD
(] TORQUE [] REVERSE
7 Passward Il PROGRAN
STOP
RESET W RELIANCE]
ELECTRI

PROGRAM LED is on

Display shows menu seiections: (

P.~-- (General Parameters) @@

H.— (VHz Parameters)

r.—- (if optional RMI board is installed) AUTO [ Forward
MAN Reverse

Figure 8.3 - Example of a Program Mode Display

Drive Control

When the control source is the local keypad/display (the REMOTE LED is off), the
keypad controls the drive. This means that the drive will respond to START, RUN/JOG,
and FORWARD/REVERSE commands only from the keypad.

Key functions are described in section 8.5. See the description of the Control Source
parameter (P.000) in chapter 10 for information on selecting a drive control source.
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8.4

8.4.1

8.4.2

The Display

The display part of the keypad/display is a four-character, seven-segment LED. At
drive power-up, SELF is displayed as the drive performs power-up diagnostics. During
drive operation, the display indicates parameter numbers, parameter values, fault or
alarm codes, and drive output values. Figures 8.2 and 8.3 show sample displays.

Display Range

Normally, a minus (-) sign is used as one of the four characters in the display to
indicate a negative value. If a value, including the minus sign, exceeds four characters,
the display drops the minus sign and displays four digits. In this case, the SPEED LED
flashes to indicate that the displayed value is a negative number. See table 8.1.

A decimal point to the right of the last digit in the display indicates there is further
resolution (examples A and E) unless a decimal point already appears as part of the
number displayed (example G). In either case, the drive uses the full resolution of the
number for drive control, not the displayed value. S

Table 8.1 - Display Range Examples

If the actual It is shown on the And the SPEED LED
Example number is ... | display as ... will ... ,
A 1000.5 1000. Not flash
B -999 -999 Not flash
C —1000 1000 Flash
D -99.9 -99.9 Not flash
E -1000.5 1000. Flash
F —9.99 —9.99 Not flash
G —=100.25 100.2 Flash
H —9.999 9.999 Flash

This does not apply for the speed display. For the speed display, the FORWARD or
REVERSE LEDs indicate actual speed reference polarity. '

Scaling the Manual Reference, Speed, and Reference Display

The values displayed for the manual reference, the output speed, and the selected
speed reference represent relative speed as opposed to always being displayed in
RPM. These values are scaled using P.028 (Speed Display Scaling). Refer to the
Speed Display Scaling parameter description in chapter 10 for information.
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8.5 The Keypad

The keypad has nine membrane keys that monitor, program, and control the drive.

Use the AUTO/MAN key to switch between the auto speed reference
AUTO | and the manual speed reference as shown below.

MAN
AUTO/MAN Speed Reference
Status Control Source (P.000) Source
AUTO Local keypad/display Terminal strip
(P.000=LOCL)
Terminal strip remote Terminal strip
inputs (P.000=rE)
Option port (P.000=0P) Network
Serial port (P000=SErL) Terminal strip
MAN Local keypad/display Local
(P.000=LOCL) keypad/display or
OIM/CS3000

Terminal strip remote
inputs (P.000=rE)

Option port (P.000=0F)

Serial port (P.O00=SErL)

ATTENTION: When switching from auto to manual, or
manual to auto, the drive will ramp to the reference level
provided by the new source at the rate specified in P.001
(Accel Time 1), P.002 (Decel Time 1), P017 (Accel Time
2), or P.018 (Decel Time 2). Be aware that an abrupt
speed change can occur depending upon the new
reference level and the rate specified in these
parameters. Failure to observe this precaution couid
result in bodily injury.

If the control source is changed, the AUTO/MAN selection might be
changed as well. When the control source is changed to OP or rE,
the AUTO/MAN selection is forced to AUTO. If the control source is
changed to LOCL or SErL, the AUTO/MAN selection is forced to
MANUAL. However, if the control source is changed from LOCL or
SErL or vice versa, the AUTO/MAN selection is not changed.

The AUTO/MAN key is not active if the control source is SErL. See tlhe
P.000 parameter description for information on control source selection.

Refer to these parameters for more information on AUTO/MAN:

* P.052 AUTO/MAN Key Disable

®* P.053 Manual Reference Preset Enable
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Use the A and V¥ keys to:

* Step through the drive parameter menus and error log when the
keypad/display is in program mode

* Increase (or decrease) a numeric value (such as the reference or
a parameter value)

Hold down these keys to increase the scroll speed.

Use the ENTER key to:
e Display a parameter (or a selection) value in program mode
* Save a value

e Move through each monitor display item when in monitor mode

Forward

Reverse

Use the FORWARD/REVERSE key to select the direction of motor
rotation when the control source is local (REMOTE LED is off).
This key is ignored if the control source is not local (REMOTE LED
is on). See the FORWARD and REVERSE LED descriptions for
more information.

Refer also to the P.027 (Forward/Reverse Configuration) parameter
description.

PROGRAV-\)

Use the PROGRAM key to move between program and monitor
modes. The PROGRAM LED turns on when the keypad/display is
in program mode and turns off when the keypad/display is in
monitor mode.

JOG

N/
————— Use the RUN/JOG key to toggle between run and jog when in local
RUN control (REMOTE LED is off). When run is selected, pressing the

START key results in continuous drive operation. When jog is
selected, pressing the START key results in drive operation only
until the START key is released.

This key is ignored if the control source is not local (REMOTE LED
is on). See the RUN and JOG LED descriptions for more

information.

Use the START key to apply power to the motor in local control
START (REMOTE LED is off). See the RUNNING LED description for

more information.

-

—————— If the drive is running (RUNNING LED is on), the STOP/RESET
STOP key stops the drive. If the drive is not running (RUNNING LED is
—_— off), pressing this key resets drive faults. Refer also to the
RESET | STOP/RESET Key Disable Parameter (P.055).

—
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8.6 Drive Status LEDs

Table 8.2 describes the eight drive status LEDs. Table 8.3 describes the monitor mode

LEDs.
Table 8.2 - Drive Status LEDs
LED Status . Description
RUNNING On Output power is being applied to the motor.
Off Output power is not being applied to the motor.
REMOTE On The drive is being controlled (START, RUN/JOG,
FORWARD/REVERSE, speed reference) from a
source other than the keypad.
Off The drive is being controlled from the keypad.
Flashing | The network connection is lost.
JOG On Jog is selected.
Off Run is selected.
AUTO On The drive is receiving its speed reference from the

terminal strip input or network option.

Off The drive is receiving its speed reference from the
local keypad or serial port (OIM or CS3000); that s,
using a manual reference.

FORWARD" | Flashing | The requested motor direction is forward; the actual
motor direction is reverse (REVERSE LED is on).

On .The motor is running in the forward direction.

Off The motor direction is not forward.

REVERSE" Flashing | The requested motor direction is reverse; the actual
motor direction is forward (FORWARD LED is on).

On The motor is running in the reverse direction.
Off The motor direction is not reverse.
PROGRAM On ‘ The keypad/display is in program mode.
Off The keypad/display is in monitor mode.
PASSWORD | On Parameters cannot be modified from the keypad

without entering the correct password into P.051
(Programming Disable). See section 10.4.

Note that disabling program changes by means of
P.051 does not prevent parameter changes being
made from the serial port or the network.

Off Parameters can be modified from the keypad.

" Ifthe speed reference is zero (0), pressing the FORWARD/REVERSE key (or toggling the FWD/REV
input) will not alter the state of the FORWARD or REVERSE LEDs.
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Table 8.3 — Monitor Mode LEDs

Monitor Mode LED

Corresponding Display When LED Is On (Actual Values)

SPEED

Motor speed is dispiayed. This value is scaled in parameter
P.028.

VOLTS

Drive output volts are displayed. This is not DC bus volts.

AMPS

Drive output amps are displayed.

Hz

Drive output frequency in hertz is displayed.

Kw

Output power of the drive in kilowatts is displayed. Note that
this is intended for display purposes as a general indication
of kilowatt output and should not be used for control or exact
metering purposes.

TORQUE

Not used.

All LEDs

Selected speed reference (in P.028 units) is displayed.

Using the Keypad/Display to Program, Monitor, and Control the Drive
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Starting Up the Drive

This chapter describes the basic start-up procedure for drives that use open-ioop
V/Hz regulation. V/Hz regulation is the default method of regulation; you do not need
to select it.

The start-up procedure below provides step-by-step instructions for:
* powering up

* checking monitor mode displays

*® accessing program mode

* configuring General parameters (designated with a “P”)

* configuring specific V/Hz parameters (designated with an “H")

* checking motor rotation direction

* running the drive

This start-up procedure describes how to program the minimum set of parameters that
usually need to be programmed. Once you program these parameters, their values
are retained even if power is lost. You oniy need to reprogram them if you want to
change how the drive operates.

Your application might require programming other parameters in addition to the ones
described in this start-up procedure. Refer to chapter 10 for descriptions of the
parameters to verify whether you need to program any additional parameters.
Appendix D provides an alphabetic list of parameters.

Throughout this manual, you will see references to parameter names and the
numbers that identify them for the drive. This manual uses the format that is shown on
the keypad/display to refer to parameters:

* Pnnn
* H.nnn

® r.nnn

where:

® nnn is a number
* P designates General parameters
¢ H designates Volts/Hertz parameters

¢ r designates optional RMI parameters

Starting Up the Drive



9.1

Preparing for Start Up

Read through the following sections to prepare for the start-up procedure.
What You Need To Know:
e You must be qualified to perform the procedure and be familiar with V/Hz regulation.

e You should be familiar with the keypad/display. See chapter 8.

What You Need To Do:

 Complete all hardware installation as described in chapters 3 to 7. This includes
connecting input power, input transformers (if required), disconnects, fuses, and
wiring the terminal strip on the drive.

e Record the following motor data from each motor nameplate for use during the
procedure. Space is provided for recording information from three motors:

rMotor rated amps:

Motor rated volts:

Motor base frequency:

Wotor rated amps:

Motor rated volts:

Motor base frequency:

rMotor rated amps:

Motor rated volts:

Motor base frequency:

s Connect the drive to the motor.

e Check that you have not been prevented from programming the drive. If the
PASSWORD LED on the keypad is on, programming has been prevented by
parameter P.051, Programming Disable. See section 10.4 for the procedure to
enable programming.

To Exit Program Mode If You Have a Problem:

During most of the start-up procedure, you will be programming parameters in
program mode. If you want to stop programming parameters and exit program mode,
press the PROGRAM key until the PROGRAM LED turns off. This places the
keypad/display in monitor mode. See sections 8.1 and 8.2 for information on modes.

9-2

VTAC 7 User’s Guide Version 6.04




)
g
£

9.2

To Restore a Default Parameter Value after Writing over It:

If you enter the wrong value while programming parameters, you can restore the
default if you have not yet pressed the ENTER key. To restore the defauit for a
parameter:

1. Press the PROGRAM key.

2. Press the ENTER key. The default value of the parameter is displayed again. You
can select it with ENTER or enter a new value and press ENTER.

Start-Up Procedure

This section describes the start-up procedure for drives set up for V/Hz regulation.
Step 1. Power Up the Drive
This step verifies that the drive powers up and passes the power-up diagnostics. After

the drive passes the diagnostics, the keypad/display automatically enters monitor
mode with speed displayed.

Turn power on.

P
L——J AUTO || Forward
BN sreep  HEN RUNNING MAN Reverse
R voLTS M REMOTE
R AvFS N JOG
—p = forn
M kv BN FORWARD 40
N TORQUE MM REVERSE
W Password Il FROGRAM ENTER

STOP
Reset | | START RELIANCE
L ELECTRICEO

-

The initial display shows SELF, with all
monitor mode and status LEDs on,
indicating the drive is performing power-up
diagnostics.

J

N

L—] AUTQ || Eorward
Bl spEeD  [__1RUNNING MAN Reverse
C1voits [ REMOTE
Clawes [ 40a
= S
ke N FORWARD \
(] TORQUE [} REVERSE
{1 Paseword (] PROGRAM ENTER

STQP

RESET | | START RELIANCE
L ELECTRICEO

After diagnostics are complete (5 to 6
seconds), the SPEED LED is on and the
keypad/display is in monitor mode. The
displayed value is zero. You can move
through the five items accessible in monitor
mode — Speed, Voits, Amps, Hz, and
Kw— by pressing the ENTER key.
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Step 2. Select Program Mode

In this step, you will select program mode, which gives you access to the
First Menu General (P) parameters.

Press the PROGRAM key.

E:gﬁg g:‘;“'g{f: mm The PROGRAM LED is on and the First

%::Ps %iﬁ?g ME Menu General (P) parameters can be
e W roRwARD 106 accessed.

] TORQUE [ REVERSE

(Z1] Password Il PROGRAM ENTER
§TOP
peser | | START RELIANCE

L ELECTRICED

Step 3. Program First Menu General Parameters P.000 to P.005

This step describes how to change First Menu General (P) parameters
P.000 through P.005. P.000 selects where the drive is controlled from. This
procedure assumes local control from the keypad (P.000 = LOCL), which is
the default setting for the parameter.

Step 3.1 Press the ENTER key to display the first parameter, P.000 Control
Source

i)

M sPEED 1 RUNNING Reve:;e
CJvours [ mewote m- The default setting for P.000 is LOCL, or

[Jamps ([ JJoc
S E:g;‘;m Program m local control.

] TORQUE [T REVERSE
(] Password Il PROGRAM ENTER

START
T RELIANCE
L ELecTRICED

Step 3.2 Press the A key to display P.001 Accel Time 1 (RAMP 1).

(PO0I |2 Y]]

I sPEED ] RUNNING m@ . . .
T Dvoauts [ Revare This parameter sets the acceleration time

Clamps [Jos .
=R ()| e

] TOROUE ] REVERSE
(] Password IEl PROGRAM ENTER

START RELIANCE
RESET ELEcTRICED
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Step 3.3 Press the ENTER key to display the default setting of P.001.

B sPEED [ AUNNING MAN || Reverse

%x:;rss % Reuare This displays the default setting for
BUN L

B Qe acceleration time (20.0 seconds).

[ TOROUE ] REVERSE
() Password Il PROGRAM ENTER

STOR
RESET START RELIANCE
L ELECTRICED

Step 3.4 Press the A key to increase acceleration time, or the ¥ key to decrease
acceleration time.

J

The adjustment range is:

1.0 to 999.9 seconds.

VALUE ENTERED: !:l

Step 3.5 Press the ENTER key to save the changed value.

.

PO |LalY)
» I sPEED [ RuRNING After pressing ENTER, the same

[CJVOLTS [ REMOTE . ,.
; %&g” Edﬁfmn parameter number is displayed. You can
e e T oAy now go to the next parameter.
[ Password I PAOGRAM ENTER
sTOR

s

Step 3.6 Press the A key to display P.002 Decel Time 1 (RAMP 1).

[Poge|(alv)

= oz (e | ™ ot
PEED RUNNING
e o howons |_MAN_J{ Roverse This parameter sets the deceleration time
/= = i i
Sawes Tee in seconds. The dgfault stop method is
) kw W FORWARD coast—to-stop, set in P.025.
[ TORQUE [__] REVERSE
[ Password MR PROGRAM

=

RELIANCE

L ELECTRICED)
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Step 3.7 Press the ENTER key to display the default setting of P.002.

—

AUTQ || Forward
BN sPeEp [ RUNNING MAN Raverse
[ voiTs [_JAEMOTE
JaMps [JJoG
= 2B )
=« BNl FORWARD JoG
— TDROUE (3 REVERSE
[ Password [l PROGRAM ENTER
§TOP
Reser | | START RELIANCE
ELECTRIC

Step 3.8 Press the A key to increase deceleration time, or the ¥ key to decrease
deceleration time.

This displays the defauit setting for
deceleration time (20.0 seconds).

J

The adjustment range is:

1.0 to 999.9 seconds.

VALUE ENTERED: [::l

Step 3.9 Press the ENTER key to save the changed value.

L__—_—J Fnrwu d
B SPEED [ RUNNING MAN Reverse
[3voLts [_] REMOTE

[Jamps [JJoG
CSHe [ auto ngrnm OG
Cxw NN FORWARD J

[] ToRQUE [_] REVERSE
[ Password Il PROGRAM ENTER

S P
START
RESET RELIANCE
L ELECTRIC

Step 3.10 Press the A key to display P.003 Minimum Speed.

Al

After pressing ENTER, the same
parameter number is displayed. You can Q
now go to the next parameter.

Cawps [JJoG
382 [ auto
[ kw M FOAWARD
[ TOROUE [_] REVERSE
[ Pessword Il FRQGRAM

STOP.
() (=]

TO orwar
B sPEED [ JRUNNING MAN Revme
C3voLts [ REMOTE

Ma

ENTER

RELIANCE

ELECTRICED )

This parameter sets the minimum speed
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g Step 3.11 Press the ENTER key to display the default setting of P.003.

50/aly]

B SPEED [ RUNNING MAN Reverse
[CJvoLTs [ REMOTE i 1
e S - This shows that the default setting for
B e e Minimum Speed is 5.0Hz.
[ ToRauE (| REVERSE
[ Password Bl PROGRAM ENTER
eser
RELIANCE
L ELECTRICHD

Step 3.12 Press the A key to increase minimum speed or the ¥ key to decrease
minimum speed.

-

The adjustment range is:

0.5 Hz to the value set for P.004 (Maximum
Speed).

VALUE ENTERED: I:I

Step 3.13 Press the ENTER key to save the changed value.

-
P03 alY]
B o - o %':g:'g:; After pressing ENTER, the same

e B350 uN parameter number is displayed. You can
[o]

S K I rorwano 106 now go to the next parameter.

[T Password MMl PROGRAM ENTER

STOP.
ReseT | | START RELIANCE,
ELECTRICHT -

Step 3.14 Press the A key to display P.004 Maximum Speed.

s ™\
P 8 DL’ AV This parameter sets the maximum speed
- in Hz.
WM sPEED ] AUNNING
I voLTs [ ] AemoTE

= - .
= In addl'gon, the drive has overfrequency

D e T CORARD protection by means of H.022. Refer to the
1 Pasewore B PROGRAM ENTER description of this parameter and be sure

R — to set it appropriately for your application.
etecTricMD |
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Step 3.15 Pressthe ENTER key to display the default setting of P.004.

ATTENTION: You are responsible for ensuring that driven machinery, all
drive-train mechanisms, and application material can operate safely at
the maximum operating speed of the drive. Overfrequency protection in
the drive is provided by means of H.022. Failure to observe this
precaution could result in bodily injury.

00 AT

R SPEED % AUNKING MAN Reverse

[ voLTs REMOTE B .

Dows ime This shows that the default setting for
Hz AuTO P RUN .

O gt Lo JL_Jo8 Maximum Speed is 60.0 Hz.

[ TORQUE [ REVERSE
[ Password M8 PROGRAM ENTER

sTOP
REseT | | START RELIANCE
ELECTRICHD

Step 3.16 Press the A key to increase maximum speed or the ¥ key 10 decrease
maximum speed.

The adjustment range is:

15.0 Hz to the value set for H.022
(Overfrequency Limit).

The maximum value is 210 Hz.

VALUE ENTERED:

Step 3.17 Press the ENTER key to save the changed value.

P00y Ay

AUTO | Eorward
e ) hewote After pressing ENTER, the same

[ Joe i i

s e parameter number is displayed. You can
O kw W FORWARD

o e I revenar now go to the next parameter.

[ Password Il FROGRAM ENTER

S P
START
£ RELIANCE
RESE ELECTRIC

Step 3.18 Press the A key to display P.005 Current Limit.

PDOS A Y

This parameter sets Current Limit,
W sPEED [ RUNNIKG MAN Reverse . .
Do 3 newore which corresponds to the value in
AMPS JOG
Sw  [Jao Program || Dol arameter P.095, Power Module Output
C ke R FORWARD JoaG
[ ToRQUE [ REVERSE AmpS
[ Password IR PROGRAM ENTER

STOP
REseT | | START RELIANCEB
ELECTRIC
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§ Step 3.19 Press the ENTER key to display the default setting of P.005.

p
SPEED RUNNING MAN Reverse . .

Svours [ aeuore This shows that the default setting for

ke [Dauro Current Limit is 100.

[ kw I FORWARD

[C_J TORQUE [ REVERSE

[T Password MM PROGRAM ENTER

& o
RE
\ T -
Step 3.20 Press the ¥ key to decrease current limit. Decrease current limit only if

the motor nominal current rating is less than the drive nominal
current rating.

-

Use this equation to calculat
current limit: :

Motor Rated Amps

- x 100
Rated Drive Output Amps

Where:

¢ Motor Rated Amps are from the motor
nameplate

: : ¢ For Rated Drive Output Amps, see
' , table 2.1

Adjustment Range: 50 to 110

VALUE ENTERED:

Step 3.21 Press the ENTER key to save the entered value.

P.00S| ALY
- sreeo %::mf After pressing ENTER, the same

Hrs 5u0e) parameter number is displayed. You can
D . ronw 106 now move to the next parameter.
{1 Password I PROGRAM ENTER

st
START RELIANCE
RESET ELECTRICHD
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Step 4. Enter the Second Menu Password

This step is required to access the Second Menu General (P) parameters and the
Volts/Hertz (H) parameters.

Step 4.1 Press the A key to display parameter P.006 Second Menu Password.

D D This parameter aliows you to enter the

e o mm factory preset password that allows
CJvoits [ mewoTe access to the Second Menu.

CJamps [ JJo6
[t [ auto Progrum 0
Ckw R FORWARD J G

[J ToRaue (] REvERSE @wsn The Second Menu provides access to

[ Password I PROGRAM

STop all parameters and the error log.
ELECTRIC y

Step 4.2 Press the ENTER key.

@ AUTO

B speep [ RUNNING MAN Reverse

(3 volTs [ REMOTE R .

Coaurs  [Juoe -- Zero is displayed.

CJuz 3 auTO Prngrum

C ke R FORWARD Jo6

[ TORQUE ] REVERSE

[ Password IR PROGRAM ENTER
STOP

L ELECTRICED

Step 4.3 Press the A key until the password number 107 is displayed.

107 a)

W speE0 [ RuNNG m- The password and access to the
[ voLTs [ REMOTE N . .
Caues  [JJos Second Menu will be retained if the
[JHz ] AuTo Program JOG . .

C v N FORWARD drive loses and regains power.

[ TORQUE (] REVERSE

" Password I PROGRAM ENTER
STOP
pEseT | | START RELIANCE

L ELECTRICEC

Step 4.4 Press the ENTER key to save the password number.

After pressing ENTER, P.006 is

e AuntnG mu displayed. You now have access to all
EJvouts L] Aeuote parameters and the error log.

CJaups [Jio6 UN
[JHz [ auto Pragram JO_G
[ ke Bl FORWARD

[ ToRauE [ i
o e e I After the password is entered, the

op parameter value is reset to 0.
ELECTRIC
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Step 5. Program the Second Menu Volts/Hertz (H) Parameters

This step describes how to program the parameters that apply to V/Hz regulation only.

Step 5.1 Press the PROGRAM key to return to the First Menu.

-~

P

B speen [ RUNNING
[JvoLTs [] REMOTE
Jamrs [JJoG
[ [ auTo
CJkw EE FORWARD
[ TORQUE (] REVERSE
[ Password I PROGRAM

sToP
REsET | | START
-

UT rwar
MAN Reverse
RUN

ENTER

RELIANCE

ELECTRICEO

The display returns to the General (P)
parameters in the First Menu.

Step 5.2 Press the A key twice.

~

| Err

B srEED [ RUNNING
[ voLTs  [] REMOTE
CJawps [JJoa
e [ auto
CJkw N FORWARD
[ TORQUE [ REVERSE
[ Password Bl PROGRAM

STOP
RESET START

AUTO || Forward
MAN Reverse
Program BUN
JOG
ENTER

RELIANCE

ELECTRIC.

H -—-

B srEED [ RUNNING
[ voLts [ REMOTE
CaMes [Jdce
CJHz ) auto
CJkw R FORWARD
[ ToRQUE (] REVERSE
[C] Password Ml PROGRAM

sTOP
RESET | | START
.

AUTO || Forwarg
MAN Reverse
BUN

ENTER

RELIANCE

ELECTRICET

The error log (Err) is bypassed, then...

..the Volts/Hertz (H) parameter main
menu is displayed.

Step 5.3 Press the ENTER key to access the first Voits/Hertz parameter: H.000,
Motor Namepilate Volts.

H.000

M speeD ) AUNKING
[JvoLts [ REMOTE
Jawps [JJoG
Ok [ auto

[ TORQUE [_] REVERSE
[ Password Il PROGRAM

sToP
RESET | | START

O ke ll FORWARD

AUTO || Forward
MAN Reverse
RUN
ENTER

RELIANCE
ELECTRICEO

This parameter sets the Motor
Nameplate Voits and is taken directly
from the motor nameplate.

Starting Up the Drive
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Step 5.4 Press the ENTER key.

A Y \
L_H_S__D_J [—;jg The default setting for H.000 is

AUTO orwa
e S hewore m displayed. The default setting depends

Cluurs %f&?o on the Power Module rating and is
Tl Wl Fonwam 206 factory set. Check appendix F to make

{1 TOROUE [_] REVEASE .

1 Password Il PROGRAU ENTER sure the value is correct. The value
RELIANGE shown here is only an example.

L ELECTRICEO )

Detault value varies.

Step 5.5 If no change was made, press the ENTER key to return to the
parameter. If you changed the value, press ENTER to accept the
change and return to the parameter.

HOOO| A

e %:ﬁ:’;‘;‘f m- After pressing ENTER, the same

= 3 08 ie di

s =t mm parameter is displayed. You can now
T Kw Il FORWARD

K e T o move to the next parameter.
[ Password Il PROGRAM ENTER
= e
RELIANCE
ELECTRICEO

Step 5.6 Press the A key to display H.001, Motor Nameplate Base Frequency.

If Motor Nameplate Base Frequency is not set correctly, the monitor
mode SPEED display will not be scaled correctly.

D D This parameter adjusts the volts/hertz
ratio. Base frequency is the set

OI'\VEI
e = hewore mu frequency at which the output voltage
TR =yt Mm reaches the Motor Nameplate Voltage.
[ &w WMl FORWARD

{—) TOROUE (] REVERSE . . an
1 Password BRE PROGRAM ENTER See section 10.6.3 for a description of

RELTANGE parameter H.001.
L ELECTRICEO

Step 5.7 Press the ENTER key.

[—_‘J AUTO.

Bl sPEED [ AUNNING MM
[JvoLts [ REMOTE : .
= awrs e - The default setting of 60.0Hz is
Itz [ avTo Program — i
ke B FOAWARD m dlSplayed.
] TORQUE [_] REVERSE
[ Passward Il PROGRAM ENTER
=

RELIANCE
ELECTRICEO
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Step 5.8 Press the ¥ key to decrease base frequency, if necessary.

This value will typically not need to be
changed from 60 Hz.

Step 5.9 Press the ENTER key.

H .88’

L———:} AUTQ Farwg(d
W sPEED [ RUNNING MAN Reverse
] voLTs [ REMOTE

C_JaMrs  [Jsae

=
1 xkw N FORWARD JoG

) TORQUE ] REVERSE
[ Password I PROGRAM ENTER

STOP
RESET | | START RELIANCE
ELECTRICHD

T

After pressing ENTER, the same
parameter is displayed. You can now
move to the next parameter.

Step 5.10 Press the A key to display H.002, Motor Nameplate Amps.

ATTENTION: This parameter setting must not exceed the rated amps
found on the motor nameplate. Overcurrent or excess heating of the
motor couid result if this is not the case. Failure to observe this precaution
could result in damage to, or destruction of, the equipment.

AUTO Forward
W sPEED ) RUNNING MAN Reverse
[ voLTs [ REMOTE
CJamps [ JJ06
= i (e
) kw ERE FORWARD J

] TORQUE [ REVERSE
" Password I PROGRAM ENTER

TART RELIANCE
RESET ELECTRIC

(HOO2 (A )

This parameter specifies the Motor
Nameplate Amps and is taken directly
from the motor nameplate.

Step 5.11 Press the ENTER key.

UTO nr
W spzeD I RUNNING MAN Reverse
[ voLTS [ REMOTE
SHECEMEDFR
CH: [ auto Program
D xw W FORWARD m
] TORQUE ] REVERSE
{1 Password BN PROGRAM
T
ELECTRICED

The default setting depends on the drive
rating. The display shown here is only
an example.

Step 5.12 Press the A key to increase the motor nameplate amps, or the ¥ key to

decrease motor nameplate amps. .

The adjustment range depends on the
drive rating. See appendix F.

VALUE ENTERED:[::]

Starting Up the Drive
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M sreED  [C_] RUNNING MAN || Reverse
[ voLts [ RemoTE

[ James  [Joe

O hz [ auTO Program
O kv I FORWARD 406
[ ToRQUE (] REVERSE

[ Password I PROGRAM

STOP.
RESET START RELIANCE,
L ELECTRICEO

Step 5.13 Press the ENTER key to save the changed value.

(HO02| A )

After pressing ENTER, the same
parameter is displayed. You can now
move to the next parameter.

AUTO Forward
o v
[CJvoLTs [_J REMOTE
C_Jawrs  [JJo6&
= oE
[ Xw B FORWARD Joé
[ TORQUE (] REVERSE
[ Password JMll PROGRAM

STOP
reseT | | START RELIANCE
L eLeCcTRICED

Step 5.14 Press the A key to display H.003, Torque Boost Voltage.

(HO03 Ay

This parameter is required to offset the
voltage drop of the motor at low speeds
and produce constant torque. For
example, high friction loads may require
high starting torque.

See section 10.6.3 for a description of
parameter H.003.

Step 5.15 Press the ENTER key.

[ ﬂm
B sreE0 ] RUNNING MAN Reverse
[JvoLrs [ ] REMOTE

[ amps [:I Joe

) xw - FORWARD -'OG

[ ToRQUE ] REVERSE

[ Password I PROGRAM

STQP
peser | | START RELIANCE
L eLECTRICHD

The default setting is 0.5.

Step 5.16 Press the A key to increase the torque boost voltage, or the ¥ key to

decrease torque boost voltage.

Important: If you set H.003 = 0, you must perform the identification test, controlled

by H.020, before running. Refer to the H.020 parameter description.

The adjustment range is:

0.0% to 20.0%

VALUE ENTERED:

9-14
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Step 5.17 Press the ENTER key to save the changed value.

(HOO3

R specD [ RUNNING
Cvouts [ Remote
CJamps [ Joe

C ke 3 auto
C1xw EER FORWARD
] TORQUE [_] REVERSE
] Pasaword IR PROGRAN

§T0P
RESET START
—

-
AUTO )| Forward
MAN Reverse
ENTER

RELIANCE,
ELECTRICAD |

After pressing ENTER, the same
parameter is displayed. You can now
move to the next parameter.

Step 5.18 Press the A key until H.017, Input Power/Snubber Configuration, is

displayed.

(HO!T

N seeep (] AUANING
CJvoLis [ RemoTE
[ awps  [JJo6
(] [ Auto
[ kw B FORWARD
(T TORQUE ] REVERSE
{1 Passward IR PROGRAM

STOP
RESET START
L

—
AUTO | Eorward
MAN Reverss
BUN
ENTER

RELIANCE,
ELECTRICEO

This parameter selects the input power
supply type/snubber resistor kit
configuration. See section 10.6.3 for a
description of parameter H.017.

Step 5.19 Press the ENTER key.

| @
B srecp (] RUNNING
[volts [ RemoTE
[ Jawps [ Joe

C O He [ auto
3 kw W FORWARD

[ ToraQuE [ REVERSE
[ Password I PROGRAM

ST0P

—
AUTO || Eorward
MAN Reverse
RUN

RELIANCE

ELECTRICMO

The default setting is 0.

Starting Up the Drive
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Step 5.20 Press the A key to increase the selection value, or leave it at 0.

If you do not have AC input or you are using a snubber resistor, see the
H.017 parameter description for more information.

__ 6

B sPEED ] AUNNING
[_J VoLTS [ REMOTE
[T amps [_JJaG
[JHz ] auto
] kw I FORWARD
[ TORQUE [__| REVERSE
[ Password M PROGRAM

STOP
RESET START

UTO
MAN Reverse
AUN
ENTER

RELIANCE
ELECTRICEO

~

The adjustment range is:

0 = AC input; snubber resistor not used;
ride-through enabled.

1 = AC input; snubber resistor used;
ride-through enabled.

2 = DC input; snubber resistor not used;
ride-through disabled.

3 = DC input; snubber resistor used,;
ride-through disabled.

4 = DC input; snubber resistor not used;
ride-through enabled.

5 = DC input; snubber resistor used;
ride-through enabled.

VALUE ENTERED:I:]

Step 5.21 Press the ENTER key to save the changed value.

(HOIT

B speep T RUNNING
[ voLts [ REMOTE
T S — T
CJHz [ auto
[ kw HEl FORWARD
{1 ToRQUE [ REVERSE
[ Password T PROGRAM

STOP
RESET START

LAJLLJ

Mm
ENTER

RELIANCE
ELECTRICEC

After pressing ENTER, the same
parameter is displayed. You can now
move to the next parameter.

Step 5.22 Press the A key until H.018, Volits/Hertz Curve Type, is displayed.

H.OIB

B sPeeD (J RUNNING
(] volLTs  [] REMOTE
Cawps  [JJoG
[lHe [ AuTo
[ EME FORWARD
[ TORQUE (] REVERSE
{Z_] Password WEBEE PROGRAM

STOP
RESET START
\

NEal

AUTO |( Forward
MAN Reverse

RUN
ENTER

RELIANCE
ELECTRICEC

This parameter seiects the type of curve
for volt/hertz regulation. See

section 10.6.3 for a description of
parameter H.018.
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& Step 5.23 Press the ENTER key.

2 (av)

B sPeep (] RUNNING
CJvoLts [ REMOTE

CJawps [ Jos
[ Hez T auto Program
) xw N FORWARD

[ TORQUE [) REVERSE
[ Password M PRDGRAM

STOP
ReseT | | START RELIANCE
ELEcTRICHD |

The default setting is 2 for centrifugal
pump and fan motor applications.

Step 5.24 Press the ¥ key to decrease the selection value to 0 or 1, or leave it
at 2.

The adjustment range is:

0 = Linear curve

1 = Optimized curve for Reliance
Electric RPM AC motors

2 = For centrifugal pump and fan motor
applications

VALUE ENTERED:[:]

Step 5.25 Press the ENTER key to save the changed value.

| H.018(alY
- orceo gr:ém: After pressing ENTER, the same

COamps [ Jos i i
s L e AUN parameter is displayed. You can now
Tk« EM FORWARD move to the next parameter.

[ TORQUE [_] REVERSE

[ Password Il PROGRAM ENTER
STOP
RESET START RELIANCE

L ELECTRICEO
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Step 6. Return to Monitor Mode

This step describes how to exit program mode and return to monitor mode.

Step 6.1 The display should now show the last parameter adjusted in step 5,
H.018.

p—
AUTQ || Forward
I sPEED [ J RUNNING MAN Reverse
(I voLTs [ REMOTE
[awes [JJos
= o rony
T ke NN FORWARD JoG
[] TORQUE [ ) REVERSE
[ Password Il PROGRAM ENTER
STOP
Reser | | START RELIANCE
ELECTRICED - |

Step 6.2 Press the PROGRAM key twice to exit program mode.

- NE)

S

o R Uit @ The display returns to monitor mode i
3 awes [ 406 i i P
S aures oo ywth speed dispiayed. The SPE_ED LED
[ x« I FORWARD is on and the PROGRAM LED is off. G
[] TORQUE[__] REVERSE

[ Password__] PROGRAM

e
RELIANC,
L ger =)

~

ATTENTION: The subsequent steps require rotating parts and/or
electrical circuits to be exposed. Stay clear if the equipment must be
running, or disconnect and lock out or tag power source if contact must
be made. Failure to observe this precaution could result in severe bodily
injury or loss of life.

Important: The stop input on the terminal strip is not active when the Control Source‘;
parameter (P.000) is set to LOCL, as it is during this start-up procedure.
Use the STOP/RESET key if you need to stop the drive.

Step 7. Check Motor Rotation Direction
" This step involves verifying the speed reference is set to minimum speed, starting the

drive, and checking that the motor rotates in the correct direction. It is performed with
the motor disconnected from the load.
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Step 7.1 Press the PROGRAM key until the PROGRAM LED turns off.

- sPEED  [__] RUNNING m@
JvoLTs  [_] REMOTE

[ Jamps [ JoG

=F CE (el ®)

[ kw Wl FORWARO

[ TORQUE [} REVERSE

[ Passward [__) PROGRAM ENTER

L ELECTRIC B

The keypad/display will enter monitor
mode.

Step 7.2 Verify that the AUTO LED is off (press the AUTO/MAN key until the

AUTO LED turns off).

This selects the local keypad as the
speed reference source.

Step 7.3 Press the A or ¥ key once.

AUTO
) speed ] RUNNING MAN Reverse
[ voLTs [ REMOTE
[ Jamps [JJoa
T
[ kw S FORWARD
[ TORQUE [_] REVERSE
[ Password [ PROGRAM ENTER

STOP

C ]
L ELECTRIC B3

~

The monitor mode LEDs will all turn off
and the manual speed reference value
will be displayed. The speed reference
value is in the units defined in P.028.
The display shown here is only an
example.

Step 7.4 If the speed reference is at minimum speed, then go to step 7.6.

If the speed reference is not at minimum speed, go to step 7.5.

Step 7.5 Press the ¥ key to decrease the speed reference value.

Step 7.6 Press the ENTER key to return to monitor mode.

Eorward
B sPEED ) AUNNING Raverse
[ voLTs  [_] REMOTE
Camps [_jJoa
=F gk
Cke BN FORWARD Jo6
[T TORQUE [_) REVERSE
[ Password [ PROGRAM ENTER
L ELECTRIC B3

: rSea)
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Step 7.7 Verify you have selected RUN and FORWARD. Press the START key.

50 | (A)Y] vo's row e

The drive is now running. The
M seecp M RUNNING keypad/dispiay is in monitor mode and
CJvous L Rewore the SPEED, RUNNING, and FORWARD

T Jamps  [1oe RUN X
% te E:mm LEDs are on. The drive should be

) Tomaue (] ReveRse - running at minimum speed. The sample
or PROG NTER .
Sld=LT | display shows 150 RPM.

sTop
REseT | | START RELIANCE
ELECTRICHD

Step 7.8 Visually check that the motor rotates counter-clockwise (CCW) when
viewed from the driven motor shaft end.

ccw

O

Step 7.9 If the rotation direction is:
* Not correct: Press the STOP/RESET key. Continue with step 7.10.

* Correct: Continue with step 7.14.

-
galvy
Evars 50 naore When the STOP/RESET key is pressed,

{C_JamPs  [_1J0G N
=i S, e B8] | the RUNNING LED tums of.
(] ToRQUE [_] REVERSE
(T Password (] PROGRAM ENTER
= =
RELIANCE
ELECTRIC

Step 7.10 Turn off and lock out or tag power to the drive.

Step 7.11 Verify that the DC bus capacitors are discharged. See section 11.3 for
this procedure.

Step 7.12 Drive Only: Switch any two of the motor leads (U, V, or W).
Drive with Options: Switch any two motor leads (T1, T2, or T3) in the
options enclosure.

Step 7.13 Turn power on, and press the START key. Repeat step 7.8.

Step 7.14 To make sure that the drive is not inadvertently started, turn off and lock
out or tag power to the drive. Verify that motor direction is appropriate
for the required machine direction. Connect the motor to the load.

9-20
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N Step 8. Run the Drive

[

This step describes how to adjust the speed reference from the keypad and run the
motor up to maximum speed in Hz. At maximum Hz, you must check values in monitor
mode. This step assumes you have connected the motor to the load. ’

Step 8.1 Press the ENTER key until the Hz LED turns on. (If the drive is not
running, press the START key.)

S0 lafv]
AM Eamam
D SFEED - RUNNING
[C3voLTs (] RemoTe

Coawps  [JJoe " This example shows the minimum hertz
| R - Tc"% setting of parameter P.003.

1 kw M FORWARD
(1 ToROVE ("] REVERSE
[T Password (] PROGRAM ENTER
STOP N
RESET | | START RELIANCEF
L\ eLecTricHD |

Step 8.2 Pressthe Aor' ¥ key once. All of the monitor mode LEDs turn off.
Increase the speed reference to the maximum value by using the A key.

Wait five seconds or press the ENTER key to return to monitor mode.

8 [ 600/4 %

AUTO  Forwarg
Ispeeo  EEMN RUNNING MAN Reverse
[ voLTs [ RemoTe
CJamwes [ Joa
RUN
CJH ] auTo Pi m I -
Sl m forwaro This increases the drive speed

5 oy 5 renee reference and the motor will rotate up to
sToP _ maximum speed.

START RELIANCE

ELECTRICAD |
» The monitor mode LEDs turn off when
- _
( m @@ the reference is changed.

yTo The display now shows the drive speed.
vy (e (_MAN J{ Revarss Your speed display might be different.
C2amps [ Joa RUN
CJHz [ auto Program
= S

[ TORQUE "] REVERSE
"2 Password ) PROGRAM ENTER

STOP
RESET | | START RELIANCE
L ELECTRICHD
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Step 8.3 Press the ENTER key repeatedly to move to the VOLTS display.

Forward rd
S VOLTS [ REMOTE
[Jawps [JJoa
B Sam m
Cokw B FORWARD JOG
[_J TORQUE [_] REVERSE [ ]
[ Paasword [} PROGRAM ENTER
STOP
ELECTRICEO

460 wm‘

This example shows the output volts at
Maximum Speed (P.004). Your actual
reading might be different.

VALUE READ:

Step 8.4 Press the ENTER key to move to the AMPS display.

UT
[Jspeep BN RUNNING m@
[—JvoLts [ REMOTE
S amps [ Joa
K ] aut0 M
[ kw S FORWARD JOG

[ TORQUE [3 REVERSE
[ Password ] PROGRAM ENTER

STOP
peser | | START RELIANCE
eLecTRICED

This example shows the output amps at
Maximum Speed (P.004). Your actual
reading might be different..

VALUE READ:[:

Step 8.5 Press the ENTER key to move to the Hz display.

AUTO || Eorward

[ Jspeep BN AUNNING MAN Reverse
[C_JvoLTS [_] REMOTE
[Jawps [JJoa
= = rons ioc
[ BN FORWARD ., J06
[ TORQUE [ REVERSE
[ Password [___] PROGRAM ENTER

STOP

ReseT | | START RELIANCE
L ELECTRICEC

[ 600/(alx)

This example shows the Hz value
corresponding to the value setin
parameter P.004, Maximum Speed.
Your actual reading might be different.

VALUE READ:[:

Step 8.6 Press the STOP/RESET key. The driven motor should stop as
programmed in P.025, Stop Type.

End of Start-Up Procedure

This is the end of the basic start-up procedure. When the start-up values are final,
appendix E can be used to record final settings.

To configure the remaining parameters for your application, refer to chapter 10. If yolé
have purchased CS3000 software, save your configuration to a personal computer. -
Refer to instruction manual D2-3348.

Recall that the Control Source parameter (P.000) was set to LOCL in this start-up -
procedure. If you need to operate the drive from a different control source, you will
need to change the setting in parameter P.000.

9-22
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Programming Reference

To program the drive for a specific application, you display the appropriate parameter
and adjust it as required. The parameters define characteristics of the drive. This
chapter provides an overview of the parameter menus as well as detailed descriptions
of each parameter. This chapter also describes how to access, display, and modify
parameters.

For DeviceNet applications, refer to the DeviceNet Network Communication Option
Board manual (HE-HGV3DN).

For Metasys applications, see the Metasys Communication Board manual (HE-HGV3MT).

Parameter Menus

To simplify the configuration process, the VTAC 7 drive software parameter list is
divided into two menus: the First Menu and the Second Menu. These are shown in
figure 10.1.

The First Menu contains General parameters (P.000 through P.006), which are
commonly used for simple applications. :

The Second Menu contains parameters that allow drive adjustment for more complex
applications. These functions can be safety related and should be used only with a
thorough understanding of how they can affect motor operation.

Within the Second Menu are:

* General parameters (P.007 throUgh P.099). These parameters apply to most
applications.

* Volts/Hertz parameters (H.000 through H.022). These parameters are used only for
VTAC 7 drive applications.

® RMI parameters (r.001 through r.066). These parameters are displayed only if an
optional Remote Meter Interface board (M/N 2513000} is installed in the drive.

® The error log. The error log is shown as Err on the display. For information on
accessing the error log or clearing errors, see section 11.2 of this manual.

Access to the Second Menu parameters is enabled/disabled using the Second Menu
Password parameter (P006). Refer to section 10.6.1 for more information.
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First Menu
»| Generai F ]
P.000 to P.008

Enter password

P.048 = U-H (detault)

If optional RM1 board is installed

\ 4

Error Log el

assword must be entered
to P.006 to access these
arameters

Figure 10.1 — Parameter Menu Structure

10.2 Parameter Types

There are three types of parameters:
Configurable: Can be adjusted or changed only while the drive is stopped.
Tunable: Can be adjusted or changed while the drive is running or stopped.

Read only: Cannot be adjusted.

Each parameter is described in detail in this chapter. The description includes this information:

Parameter Number: The unique number assigned to a parameter. The number is
preceded by P, H, or r to identify it as a General, Volts/Hertz, or optional RMI
parameter, respectively. The parameter number is displayed on the keypad/display.

Parameter Name: The name assigned to a parameter number. The name is not
displayed when programming the drive using the keypad/display. The parameter name
is only visible when using the CS3000 software or Operator Interface Module (OIM).

Parameter Description: A description of the parameter's function.

Parameter Range: The pre-defined parameter value limits or selections.

Default Setting: The factory default setting.

Parameter Type: ldentifies if the parameter is tunable, configurable, or read only.

Refer also to parameters: Associated parameters that provide related information.
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10.3 Displaying or Changing Parameter Values

To display or change parameter values:

Step 1. Press the PROGRAM key until the PROGRAM LED turns on to enter
program mode.

B speep () RUNNING m m—;::

[Jvolts () i —
Dawre ooa One of the main parameter menus (P.--,
[ [ auTo Program — 1 H

= e L 106 H.---, Err) will be displayed.

[ TORQUE [ REVERSE

[ Password Il PROGRAM
L ELECTRI

Step 2. Use the A key or the ¥ key to move through the menus.

M A Y Note that if P--- and Err are the only two
UT m, menu selections displayed, access to the
E Ve £ hewore m- Second Menu parameters has been
Edmwes L3, nm restricted. A pass'word must be entered into
E e I FonmARD parameter P.006 in order to access the
] TORQUE (] REVERSE
[ Password Jl FRAOGRAM Second Menu parameters. Refer to
SELSQEP-T RELIANCE section 10.6.1 for this procedure.
L eLecTrICHD

Step 3. Once the desired menu is displayed, press the ENTER key to select it.

POO0 Ay
FDOY)

Forward
R mn The first parameter number in the menu or

[ voLTs [ ] REMOTE

s e the last parameter number previously
COxe  m Forwam 108 accessed from that menu will be displayed.

() TORQUE () REVERSE
[] Password Il PROGRAM ENTER
STOP
reseT | | START RELIANCE,
L ELECTRI

Step 4. Press the A key or the ¥ key to move through the parameters.

P.0OI (A

TO
[ voLTs 1 i
o B feore Each parameter number will be displayed as
S e Mm you move through the parameters.
[] ToROUE ] AEVERSE
(] Password I PROGRAM
L ELECTRICAD
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Step 5. Once the desired parameter is displayed, press the ENTER key to access it.

200 |laly]

W sreED [ RUNNING
[voLts [ REMOTE

s S AUN The parameter value will be displayed.

o & B FORWARD JoG

[ TORQUE [ REVERSE

[ Password Il PROGRAM .
STOP

L ELECTRICHD

N

Step 6. Press the A key or the ¥ key to change the value.

(- )
20.1laly)
AUTOQ | Forwarg Note that if programming is disabled in
B speeD [ J RURNING Reverse
CvoiTs [ memore parameter P051 (Programming Disable), or

[Jamps [JJoG BUN. . . .
= o ronwan if the parameter is configurable and the

Kw
(] ToRGUE [ REVERSE drive is running, the value stays the same.

[ Password [l PROGRAM

STOP
peseT | | START RELIANCE,
ELECTRICHD

» Step 7. Press the ENTER key to save the changed value.
—OR-
Press the PROGRAM key to exit the parameter without changing the
value.

_PBDB ‘ The parameter number is displayed again.
SPEED RUNNING MAN |l Reverse

[ voLTs [_] REMOTE

B B Important: The value will not be writteninto -
ke  EEN FORWARD JoG memory unless the ENTER key
[ TORQUE [_] REVERSE .
[ Passward [l PROGRAN 1S pressed.
-
ELECTRICAD |

" To display or change parameters in a different menu, press the PROGRAM key to;

To display or change additional parameters within this menu, repeat steps 4
through 7.

return to the main menu selections. Then repeat steps 2 through 7.
To exit program mode, press the PROGRAM key until the PROGRAM LED turns off.

Parameter values and the local keypad status are retained through a line dip or power.
shutdown.
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10.4

10.5

Ensuring Program Security

Parameter values can be password-protected using parameter P.051 Programming
Disable. When programming is disabled, parameter values can be displayed but
cannot be modified from the keypad unless the correct password is entered in P.051.

P051 only protects against program changes made through the keypad. Changes can
still be made from the serial port or the network.

ATTENTION: It is your responsibility to determine how to distribute the
password. Reliance Electric is not responsible for unauthorized access
violations within the user’s organization. Failure to observe this
precaution could result in bodily injury.

To disable/enable parameter programming:

(See section 10.3 if you are unfamiliar with modifying parameters using the
keypad/display.)

Step 1. Select parameter P.051 from the Second Menu General parameters. P.051
will appear on the display.

Step 2. Press the ENTER key to access the parameter. A zero will be displayed.
Step 3. Use the A key to increment the value to 26. This is the password number.
Step 4. Press the ENTER key to save the value. P.051 will be displayed.

Parameter programming is disabled when the Password LED is on and enabled when
the Password LED is off.

To prevent unauthorized password use, a zero value (not the saved password value) is
dispiayed whenever this parameter is accessed.

Note that parameter values and the local keypad status are retained through a line dip
or power shutdown.

First Menu Parameters

The First Menu contains General parameters that are most commonly used for simple
applications. No password is required to access First Menu parameters.
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10.5.1 First Menu General Parameter Descriptions (P.000 to P.006)

P.000 Control Source o

This parameter
selects the drive
control source.

The drive responds to
the reference,
forward/reverse,
run/jog, and start
commands (inputs)
only from the source
selected in this
parameter.

ATTENTION: if P.000 (Control Source) is set to OP (Option Port) and
P.062 is set to 1 (Hold Last Reference), and the drive loses commun-
ication with the network, the drive maintains the lastfrequency command
sent to it. Ensure that driven machinery, all drive-train mechanisms, and
application material can operate safely at the maximum operating speed
of the drive. Failure to observe this precaution could result in bodily injury.

The selected drive control source is determined primarily by the value in P.000.
However, if P.000 = rE, the REM/LOC input might toggle the control source between the
local keypad and the terminal strip. See P.007 (Terminal Strip Digital Inputs Configure).
Depending on the control source selected, the AUTO/MAN key can be used to switch-
between speed reference sources as shown in table 10.1.

Table 10.1 — Speed »Fleference Source Based on P.000 and AUTO/MAN Key Status .
Control Source (P.000) AUTO/MAN Status Speed Reference Source
Local keypad/display AUTO selected Terminal strip
(R00O=LOCL) MAN selected Local keypad/display or OIM
Terminal strip remote AUTO selected Terminal strip
inputs (P.000=rE) MAN selected Local keypad/display or OIM
Option port (P.000=0OP) AUTO selected Network
MAN selected Local keypad/display or OIM
“Serial port (P.000=SErL) AUTO selected Terminal strip
MAN selected Local keypad/display or OIM

Refer to chapter 8 and the description of parameter P.052 (AUTO/MAN Key Disable) in
section 10.6 for more information on the AUTO/MAN key. '

Set P.000 = OP to select the DeviceNet, AutoMax™, Profibus™, or Metasys Networlf
option board as the drive control source.
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?001- Accel Time 1 (RAMP 1)

‘This parameter
pecifies the amount
{ time in which the
‘motor ramps from
ero speed to
aximum Speed

The time the motor takes to make any speed increase is directly proportional to the

value in this parameter. This parameter does not apply if JOG is selected. See P.021
(Jog Ramp Accel Time).

If the motor load inertia is high, or the Current Limit (P.005) setting is too low, actual

motor acceleration time will be longer than the time set in P.001. If Accel Time 1 is set
too low, an overcurrent fault might occur.

002 Decel Time 1 (RAMP 1)

For V/Hz regulation,
this parameter

pecifies the amount
of time in which the
motor ramps from
Maximum Speed
.004) to zero

The time the motor takes to make any speed decrease (except a coast-to-rest stop) is

directly proportional to the value in this parameter. This parameter does not apply if
JOG is selected. See P.022 (Jog Ramp Decel Time).

Note that motor load inertia and input line conditions can extend the deceleration time
to a value greater than the preset time. With very fast deceleration times, regenerative
motor voltage can charge up the DC bus voltage, causing a high bus voltage (HU)
fault. To avoid a fault condition, extend the deceleration time for a longer period. If a
deceleration time faster than the acceptable range is required, installing an optional
Snubber Resistor Kit or Regenerative Braking Module Kit may prevent the fault.

For V/Hz regulation with dynamic braking (snubber resistor) disabled (H.017=0OFF),

the deceleration time can be extended to prevent a high bus voltage (HU) fault from
occurring.

ming Reference
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P.003 Minimum Speed

This parameter limits
the speed reference
to the drive.
Regardless of what
speed reference is
supplied, the
regulator will not
command a speed
less than the value in
P.003.

ATTENTION: The drive can operate at and maintain zero speed. You are
responsibie for ensuring safe conditions for operating personnel by
providing suitable guards, audible or visual alarms, or other devices to
indicate that the drive is operating or might operate at or near zero speed.
Failure to observe this precaution could resuit in severe bodily injury or
loss of life.

Note that the drive can decrease the output frequency below P.003 (but not below
0.5Hz) to avoid an overcurrent fault.

P.004 Maximum Speed

This parameter limits
the speed reference
to the drive.
Regardless of what
speed reference is
supplied, the
regulator will not
command a speed
greater than the
value in P.004.

ATTENTION: You are responsible for ensuring that driven machine ry, all
drive-train mechanisms, and application material can operate safely at
the maximum operating speed of the drive. Overspeed detection in the
drive determines when the drive shuts down. Thisis fixed at the frequency
level set in parameter H.022 (Overfrequency Limit). Failure to observe
this precaution could result in bodily injury.

This parameter specifies the maximum allowed speed in hertz. The drive is equipped
with configurable overspeed protection at the frequency level set in H.022
(Overfrequency Limit).
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P.005 Current Limit

This parameter
provides the means
to limit motor stator
current while running
at constant speed or
during acceleration.

Current limit is set as a percentage of the Power Module rated amps with a maximum
value of 110%. 110% current limit equals the current value in parameter F.095 (Power
Module Output Amps).

When the output current attempts to exceed the preset current limit, the output voltage
and frequency will be lowered as the VTAC 7 drive reduces output current.

P.006 Second Menu Password

This parameter
enables or disables
access to Second
Menu General (P),
Volis/Hertz (H), and
RMI (r) parameters.

ATTENTION: It is your responsibility to determine how to distribute the
second menu password. Reliance Electric is not responsible for
unauthorized access violations within your organization. Failure to
observe this precaution could result in bodily injury.

See section 10.6.1 for more information about this password.

Note that if the password is entered to enable access to the Second Menu
parameters, the password must then be re-entered to disable access.

10.6 Second Menu Parameters

The Second Menu contains parameters used for more compiex applications. Within

the Second Menu are General (P.---) parameters that apply to most applications and
Volts/Hertz (H.--—-) parameters. If an optional RMI board is installed in the drive, RMi

(r.---) parameters are aiso in the Second Menu.

For a detailed description of: Refer to:

Second Menu General parameters - Section 10.6.2

Second Menu Volts/Hertz parameters Section 10.6.3

Second Menu RMI parameters RMI instruction manual D2-3341

Access to the Second Menu parameters is enabled or disabled using the Second
Menu Password parameter (P.006).
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10.6.1 Entering the Second Menu Password

ATTENTION: It is your responsibility to determine how to distribute the
second menu password. Reliance Electric is not responsible for
unauthorized access violations within your organization. Failure to
observe this precaution could result in bodily injury.

The Second Menu Password parameter (P.006) enables or disables access to the
Second Menu parameters. When access is disabled, the Second Menu parameters
cannot be displayed or changed (see figure 10.1). To enable access, a factory-set
password is entered into P.006. Access to the Second Menu parameters will then
remain enabled until the password is entered into P.006 again.

Step 1. Press the PROGRAM key until the PROGRAM LED turns on.

| )
L_—__J
I sPrEED [ RUNNING MAN Reverse
Cvotts (3 TE _—1 i !
=g D5 newo = If P.--- is not displayed, press the A key or
Hz [ AuTo P RUN il it i
e A ==L the ¥ key until it is.
(] TORQUE [ REVERSE
(] Password Il PROGRAM ENTER
STOP
RESET RELIANCE
L ELECTRICED

Step 2. Press the ENTER key.

r[ ] )
et T muine The first parameter number in the First
e o Menu General parameters (P.000) or the
e P ==Ll last parameter number accessed will be

) ToRraue (] i
[ Password I RFfl‘lIJEGR:AEM dISpIayed.
) (o)
RE. C
(] o

Step 3. Press the A key to increment the parameter numbers until P.006 is
displayed.

P 8 D 6 %JLY—} important: If you are able to display
- reeo T e parameter P007, access tothe

Second Menu is enabled.

[Jawps [JJ06 RUN R . .
=L Continue with this procedure
] TOROUE [ REVERSE only if you wish to disable
L1 Paserrd MM PROGRAM access to the Second Menu.

sToP
reser | | START RELIANCE,
L etecTricly |
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Step 4. Press the ENTER key to access the parameter.

U L—éjm Zero is displayed.

B speeD [ AUNNING
I voLTS  [_] REMOTE
CJawes  [] 406
[ [ auto
[ Kkw EBW FORWARD
[_] TORQUE (] REVERSE
[ Password JEl PROGRAM

To prevent unauthorized password use, a
zero value (not the saved password number)
is displayed whenever this parameter is
accessed.

RELIANCE,
ELECTRICEO

Step 5. Press the A key to increment the value until 107 is displayed. This is the
password. (Holding down the A key will increase the scroll speed.)

(107l

B sPeED ) RUNNING
[ voLTs [_] REMOTE
[Jamps [ Jo6
Cwuz 2 aute
C1xw EE FORWARD
[] TOROUE () REVERSE
[ Password Ml PROGRAM

RELIANCE,
ELECTRICECI

Step 6. Press the ENTER key to select the password.

(POOG|I(ALY

HIN sreep ] AUNNING
[ vowTs [ REMOTE
C_Jamps [ oG
CJuz ) auTo
[ &kw I FORWARD
[_] TORQUE (] REVEASE
[ Password I PROGRAM

START RELIANCE,
ELeCTRICHD

~

P.006 is displayed.

Step 7. Press the ¥ key to verify the access status.

I ™y

P0OOD %E P07 alY

B speco () AUNNING
[_1voLTs [ REMOTE
[Jamps [ Jos

[ H [ auTo
] kw H FOAWARD
[C] TORQUE ) REVERSE
—

W speed [ RUNNING
[ voLts [] REMOTE
[ amwes [0
CJHz ] auTto
C xw W FORWARD
(] TORQUE [_] REVERSE

ord Il PROGRAM [ Password I PROGRAM
RELIANCE; RELIANCE;
- ELECTRICHD ELECTRICHD
Access Disabled ’ Access Enabled

’Dg Reference 10-11




10.6.2 Second Menu General Parameter Descriptions (P.007 to P.099)

P.007 Terminal Strip Digital Inputs Cohfigure

The VTAC 7 drive -
provides multiple
configurations of
digital inputs 8, 7,
and 8 on the terminal
strip. This parameter
determines how
these inputs are
used.

The P.008 (Terminal
Strip Speed
Reference Source)
selection will limit the
selection of P.007
because the P.008
selection can use one
or more of digital
inputs 6 through 8.

ATTENTION: If a maintained start contact is used when the control
source = rE, switching from local to remote from the terminal strip will
cause power to be applied to the motor if the remote start contact is
closed. Stay clear of rotating machinery in this case. Failure to observe
this precaution could result in bodily injury.

An unasserted (open) or asserted (closed) input will select the input functions as _
shown in table 10.2. If a function is not configured, the unasserted (open) state will be.

applied. .
Table 10.2 — Function Selection for Digital Inputs 6, 7, and 8
Input Open (Unasserted) Closed (Asserted) !
FWD/REV Forward Reverse .
RAMP 1/2 Ramp 1 Ramp 2
REM/LOC Remote Local
FWD/REV

FWD/REV allows you to select between forward or reverse operation. If the input is
closed, this function will invert the selected speed reference. For exampie, if the .
selected speed reference value is negative (<0) and the FWD/REV input is closed, the
resulting speed reference will be positive. ’ ;

The digital input for FWD/REYV is active only if the control source is remote.
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P.007 Terminal Strip Digital Inputs Configure (continued)

RAMP 1/2

RAMP 1/2 allows you to select one of two paired acceleration/deceleration rates.
RAMP 1 uses acceleration or deceleration rates based on P.001/P.002 (Accel Time
1/Decel Time 1). RAMP 2 uses acceleration or deceleration rates based on
P.017/P.018 (Accel Time 2/Decel Time 2).

The digital input for RAMP 1/2 is always active regardless of the control source.
REM/LOC

REM/LOC allows you to switch from terminal strip control to local keypad control. The
drive must be stopped in order to do this. (Note that if an OIM is connected, REM/LOC
will switch control from the terminal strip to the OIM, not to the local keypad.)

The digital input for REM/LOC is active only if the control source is remote

The following example shows how the REM/LOC input can be used:

REM/LOC Input Example

Assume the drive is stopped and started using an external two-wire control signal.
The drive’s control source is the terminal strip (P.000 = rE), and a START command
is given. The REM/LOC option (P.007 = 2) is selected so that an external REM/LOC
switch switches the drive from REMOTE to LOCAL or from LOCAL to REMOTE.
This external switch is in the REMOTE position.

This happens:
1. The STOP/RESET key is pressed, and the motor stops.
2. LOCAL is selected using the externally-wired REM/LOC switch.

3. Control of the drive is done Idcally through the keypad (or through the OIM, if
connected). (This could be for troubleshooting purposes, or for viewing or
adjusting parameter values.)

4. The REM/LOC switch is switched back to the REMOTE position. The drive runs
immediately because there is already an asserted remote start signal.

5. The drive is now being controlied by the remote control source.

Interaction with P.008

The default value of 0 for P.007 will limit P.008 (Terminal Strip Speed Reference
Source) to a selection of 0. You must change P.007 to some value other than 0 in order
to change P.008 to some value other than 0. See table 10.3 and the selection example
in the P.008 parameter description.

See chapter 6 for terminal strip wiring.
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P.008 Terminal Strip Speed Reference Source

S

S

This parameter
selects the source of
the terminal strip
speed reference.

The terminal strip
speed reference is
used when:

* the terminal strip is
the selected control
source (P.000 = rE)

or

* the local keypad or
serial port is the
selected control
source (P.000 =
LOCL or SErL) and
AUTO is selected
(AUTO LED is on).

In selections 5, 6, and 7, a digital input will initiate the selected preset speed, which
will override the analog speed reference. See table 10.4 in the P.031 parameter
description.

The selection is depends on what is selected for parameter P.007 (Terminal Strip g
Digital Inputs Configure). The selection made in P.007 determines what the remaining
free digital inputs are used for. See table 10.3 for acceptable combinations.

Table 10.3 — Acceptable P.007 and P.008 Selection Combinations -

P.007 P.008 Selections
Selections 0 1 2 3 4 5 6 7
v
’ 1 v v v
2 v v v
3 v v v i
4 v v v v v v |
5 v v v v v v o
6 v v v v v v *
7 v v v v v v v v |
v = Selection combination is acceptable. ﬂ {
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P.008 Terminal Strip Speed Reference Source (continued)

P.007/P.008 Selection Example

If you want to select the MOP as the speed reference source, P.008 must be set
to 1. .

Next, select the value for P.007 using table 10.3. Following the 1 column down
under P.008 Selections, the acceptable selections for P.007 are 4,5 6,or7.

If an optional RMI board is installed in the drive, see appendix G for more information
regarding digital input configuration.

P.009 Terminal Strip Analog Input Offset

his parameter
lows for correcting
any offset in the
terminal strip analog
input before the
sighal reaches the
drive.

" ForOto 10V (or—-10V to +10 V input), a value of +1 equals an offset of approximately 10mV. For 0 to
20 mA input, a value of +1 equals an offset of approximately 20pA. I

For more information about the analog input, refer to appendix H.

P.010 Terminal Strip Analog Input Gain

This parameter

voltage from the input
eference source at
he terminal strip.

For more information about the analog input, refer to appendix H.

ramming Reference
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P.011 Terminal Strip Analog Input Configure

This parameter
selects the type of
analog input signal
being used and
whether to invert it
(negate it) after it has
been converted from
analog to digital by
the drive.

Important: Verify that the hardware (jumper J4) and software configurations match *
each other and the external signal.

If P.011= 2, the input + offset (P.009) is low limited at 0 and then multiplied by P.010.
lf P.011= 8, the input + offset (P.009) is low limited at 0, multiplied by P.010, then negatec

If P.011= 4, the input is offset by —4 mA + offset parameter (P.009), low limited
at 0, and then muitiplied by P.010.

If PO11=5, 9, or 11, the input is offset by —4 mA + offset parameter (P.009), low
limited at 0, multiplied by P.010, and then negated.

If PO11= 6, the input + offset (P.009) is low limited at 0 and multiplied by P.010.
if P.011= 7, the input + offset (P.009) is low limited at O, multiplied by P.010, then negatet
For selections 4 and 5, the drive generates a fault (Aln) if the input is less than 1 mA.

For the 4 to 20 mA input selections, the drive can be configured to generate a fault :
(selections 4 and 5) or an alarm (selections 8 through 11) if the input falls below 2mA
If PO11 = 8 or 9, the drive continues to run using the value of the analog input 410 -
5 seconds before loss detection. If P011 = 10 or 11, the drive continues to run using
Preset Speed 1 (P.031) as the analog input value. In both cases, once the input
returns (=4 mA), the alarm clears, and the drive uses the converted input.

For more information about the analog input, refer to appendix H. For more
information about alarms and faults, see chapter 11.

Note that this parameter has been modified in version 6.04.
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"P.012 Terminal Strip Analog Output Source

This parameter
selects the source of
he analog output

polarity. See figure 10.2,

Selections 2 and 3 select the same signals as selections 0 and 1, but instead of
providing a 5V (1/2 scale) offset to allow for a bipolar signal, no 5V offset is used.
Instead, the signal is presented in a unipolar manner. The absolute value of the
selected signal is used to drive the analog output over its full range of 0 to 10VDC.
This provides greater resolution of the selected signal at the expense of indicating

10V

| ov 4 mA

|
P.012=0 -Maximum Speed 0 +Max Speed (P.004)
P.012 = 1 -200% Torque +200% Torque

|
|
|
|
|

!
|
|
|
|
|

P.012=2 -Maximum Speed 0 +Maximum Speed (P.004)
P.012=3 -200% Maximum Current (2 x P.095) +200% Max Current (2 x P.095

Figure 10.2 — Analog Output Selection and Scaling




P.013 Output Relay Configuration

This parameter
specifies the type of
status indication
provided by the
output relay contacts
(terminals 28, 29, 30,
and 31 on the drive’s
terminal strip).

Example 1: For an application using an output contactor, you can get a 0.5 second
delay between a start assertion and generation of motor voltage by setting P013 to 1.
The delay provides time for the contactor to close before motor voltage is generated.

Example 2: For an application using mechanical dampers, you can obtain a 0.5
second delay between a START assertion and the generation of motor voltage by
setting P013 to 1.

This parameter has been modified in version 6.04.

P.014 Trim Reference Source

This parameter
specifies the source
for the trim reference.
Trim reference is
added to the speed
reference.

See figure 10.3.
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P.014 Trim Reference Source (continued)

Selections 5 through 9 are available only if an optional RMI board is installed in the
drive. Refer to instruction manual D2-3341 for information about the RMI board.

P.000
Selected
Speed
Ref gpeedl Torque
ontro Controller
Loop
P.014 | xp.o15
Terminal Strip None —] 100
Analog Input Option Port —|
Max Speed — Selected
ax opee Trim Ref

CONOOA AW O

Torque Feedback

Figure 10.3 — Trim Reference Source Selection

P.015 Trim Gain Percentage

his parameter
pecifies a

reference entering
he speed regulator.

~., ee figure 10.4
!
Draw Gain
Mul Div
] |
P.016 100 +
Draw
Selected L To Speed Ref
Speed Ref Limit Block
+
Selected Trim Gain
o Trim Ref .
; P.014 Mul Div
s I [
: P.015 100
% Trim

Figure 10.4 — Draw and Trim Gain

"amming Reference
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P.016 Draw Gain Percentage f

This parameter is
used to increase or
decrease the
selected speed
reference to the
speed regulator.

This parameter allows multiple drive sections with a common line reference, but with
different values for draw gain, to run at different speeds depending on the percent draw.

P.017 Accel Time 2 (RAMP 2)

This parameter sets
the acceleration time
when a second ramp
selection is
configured as a
digital input.

When the RAMP 2 acceleration time digital input is asserted, the RAMP 2
deceleration time also takes effect.

This parameter specifies the time in which the motor ramps from zero speed to
Maximum Speed (P.004).

The time it takes the motor to make any speed increase is directly proportional to the
value in this parameter. This parameter does not apply if JOG is selected.

P.018 Decel Time 2 (RAMP 2)

This parameter
specifies the
deceleration time
when a second ramp
selection is
configured as a
digital input.

When the RAMP 2 deceleration time digital input is asserted, the RAMP 2
acceleration time also takes effect.

This parameter specifies the time in which motor speed ramps from Maximum Speed
(P.004) to zero speed.

The time it takes the motor to make any speed decrease (except a coast-to-rest stop)
is directly proportional to the value in this parameter. :

This parameter does not apply if JOG is selected.
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P.019 S-Curve Enable

When S-Curve accel
or decel is selected,
the accel or decel
ramp time begins and
ends slowly, creating
an S-Curve function.
See figure 10.5.

For the VTAC 7 drive,
this parameter is
always set = ON.

Important: This parameter does not apply to the Jog Ramp Accel Time (P.021) or Jog
Ramp Decel Time (P.022) parameters.

The acceleration and deceleration times must be set the same for the S-Curve ramp
to function the same for acceleration as for deceleration. If the deceleration time is set
lower than the acceleration time, the deceleration time specified might not be met.

A i : ! A

) s
! |
{ ! t
' 1 '
- = .l
| v 1
H i
‘
. H ¢
i

P.004 -

— —

E . t | t
—>»20% g‘- ~—» 20% f‘r
4—— accel time ——— decel time

S-Curve Acceleration S-Curve Deceleration

Figure 10.5 — S-Curve Acceleration and Deceleration

P.020 Jog Speed Reference

This parameter is the
speed reference for
the drive when JOG
is selected.

Jog reference is independent of any other speed reference. Unlike the run speed
reference, the jog speed reference cannot be adjusted using the A or ¥ keys.

Programming Reference _ 10-21




P.021 Jog Ramp Accel Time

This parameter
specifies the amount
of time it takes the
motor to ramp from
zero speed to
Maximum Speed
(P.004) when JOG is
selected.

The time the motor takes to make any speed increase is directly proportional to the
value in this parameter.

P.022 Jog Ramp Decel Time

This parameter :
specifies the amount
of time it takes the
motor to ramp from
Maximum Speed
(P.004) to zero speed
when JOG is
selected.

The time the motor takes to make any speed decrease (except a coast-to-rest stop) is
directly proportional to the value in this parameter.

P.023 MOP Accel/Decel Time

This parameter
specifies the amount
of time it takes the
MOP to ramp from
Maximum Speed
(P.004) to zero speed
and from zero speed
to maximum speed.

The MOP (Motor Operated Potentiometer) is a digital reference controlled by the
increment/decrement inputs.
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~ This parameter
determines when and
if the MOP (Motor
Operated

' Potentiometer)
“reference is reset to
Minimum Speed
(P.003).

~P.024 MOP Reset Configuration

Important: if the drive is powered down and powered back up, the MOP function
reference will always be reset to equal Minimum Speed (P.003).

The MOP provides a digital speed reference that can be increased and decreased
using terminal strip digital inputs.

When the MOP function is set and then disabled by using parameter P.008 (Terminal
Strip Speed Reference Source), the last value in effect prior to the MOP being
disabled will be retained.

is parameter
elects how the
o r will stop when

P.025 Stop Type

ATTENTION: You must provide an external, hardwired emergency stop
circuit outside the drive circuitry. This circuit must disable the system in
case of improper operation. Uncontrolled machine operation couid resulit
if this procedure is not followed. Failure to observe this precaution could

result in bodily injury.

A function loss or a fault will always cause a coast-to-rest stop.

It RUN is selected:

* |f R025 = 0, pressing the STOP/RESET key or giving an external stop command will
cause the motor to coast-to-rest.

* If P025 = 1, pressing the STOP/RESET key or giving an external stop command will
cause the motor to ramp-to-rest within a time equal to or greater than the preset
deceleration time (P.002/P.018).

If JOG is selected, the motor will always perform a ramp stop, regardiess of the value
in P.025.

Note that when the START input from the selected control source is released
(unasserted), the motor will ramp down in speed regardless of the value in P.025.
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P.026 Function Loss Response

This parameter
specifies how the
drive will respond to
an open circuit
between terminal
strip inputs 16 and
20.

If a function loss occurs, the motor will coast to rest. If P026 = 0, a function loss fault
will be generated, and FL will be displayed. If the drive has a bypass, set P026 = 1 to
prevent faults when the bypass is activated.

P.027 Forward/Reverse Configuration

This parameter
specifies how the
motor responds to
forward or reverse
inputs from any
control source.

When P.027 is set to 0, the forward/reverse input allows forward or reverse rotation of
the motor.

When P.027 is set to 1, reverse rotation of the motor is prohibited and the
forward/reverse selection from the front panel or serial port is set to forward. Note that
reverse rotation is prohibited regardless of the polarity of the speed reference input.

When P.027 is set to 2, the state of the forward/reverse input is latched when the
motor is started (RUNNING LED is on). Direction changes requested from any control
source after the motor is started are ignored. However, this selection will not inhibit a
motor direction change due to a change in the polarity of the speed reference input.

Setting H.016 (Sync Mode Direction) to any value but OFF or F can cause the motor
to operate in the reverse direction briefly regardless of the setting in P.027.
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’ P.028 Speed Display Scaling

This parameter
defines the scaling
value applied to the
manual reference,
the selected speed
reference, and the
output speed
displays.

P.028 corresponds to H.001 as shown here:

Actual Speed in Hzx P.028 _
H.001

value displayed when SPEED monitor mode

or selected reference is selected

Note that the values entered for P003 and P.004 are automaticalily converted to P028

units by the system. Therefore, the adjustment range for the manual reference is
limited as shown here:

Minimum Reference = F-003% P.028 Maximum Reference = ~-003x P.028

Speed Display Scaling Example

Your application requires the display to be scaled to show the speed reference or
the output speed as 800 gallons/minute when operating at maximum speed.

H.001 (Motor Nameplate Base Frequency) = 60 i
Step 1. Set parameter P.028 = 800

Step 2. Enter SPEED monitor mode by pressing the PROGRAM key until the
PROGRAM LED turns off and the SPEED LED turns on.

Step 3. Start the drive (press the START key).

Step 4. When the drive is running at half of rated speed, the display shows that
speed is 400 (gallons/minute). L

Using the equation for V/Hz reguiation: 90:%’ = 400

Important: This parameter does not change the speed. It changes only the scaling
value applied to the display. b
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P.029 Elapsed Time Meter

This parameter
displays the number
of days (24-hour
periods) that the drive
has been under
power or the time
elapsed since the
Elapsed Time Meter
Reset (P.030)
parameter was last
reset.

P.030 Elapsed Time Meter Reset

This parameter sets
parameter P.029
(Elapsed Time Meter)
and the error log
clock to zero. This
parameter is set to
OFF after the reset
operation is carried
out.

P.031 to P.038 Preset Speed 1 through Preset Speed 8

These parameters
allow the setting of up
to eight different
preset speeds.

The presets are configured using parameters P.007 and P.008. P.008 must be set to
values of 2 through 7 for preset speeds. See table 10.4 and figure 10.6.

Each speed is selected using external switches connected to terminais 17, 18, and 19
on the Regulator board. The presets can also be selected using the Remote Meter
Interface (RMI) board. Refer to the RMI board instruction manual (D2-3341) for more
information.
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P.031 to P.038 Preset Speed 1 through Preset Speed 8 (continued)

Tabie 10.4 — Preset Speed Digital Inputs

Digital Inputs (Terminals)
Selected
8 (17) 7 (18) 6 (19) Speed Reference
0 (open) 0 (open) 0 (open) P.031 or analog input (see P.008,
selections 5, 6, and 7)
0 (open) 0 (open) 1 (closed) P.032
0 (open) 1 (closed) 0 (open) P.033
0 (open) 1 (closed) 1 (closed) P.034
1 (closed) 0 (open) 0 (open) P.035
1 (closed) 0 (open) 1 (closed) P.036
1 (closed) 1 (closed) 0 (open) P.037
1 (closed 1 (closed) 1 (closed) P.038

If you have installed an optional RMI board in your drive, see appendix G for more

information.
P.038
P.037
P.036 /‘
P.035 7‘
P.034 7—‘
P.033 7‘
P.032

P.031

Preset 1

{or TS -

Analog in) /

Closed
Closed Closed Closed Closed
Closed Closed
Closed

Figure 10.6 ~ Typical Preset Speed Operation
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P.039 Encoder Loss Enable

This parameter
enables the encoder
loss detection
diagnostic.

This diagnostic is
available for flux
vector control (FVC)
only.

The encoder loss detection diagnostic is functional only when the drive is operating as
a speed regulator (not as a torque regulator).

When the diagnostic is enabled and feedback from the encoder is not detected, a
drive fault will be logged (EL will be displayed).

If the encoder fails, loss will be detected down to 1 RPM. If only one of the quadrature
feedback wires is disconnected, loss may not be detected below 15 RPM.

P.040 Motor Overload Enable

This parameter
enables the
electronic motor
thermal overload
function. This
function operates
similarly to a motor
overload relay to
protect the motor
from overheating.

P.040 applies to
single-motor
applications only.

ATTENTION: For single-motor applications with no external thermal
overload relay, this parameter should always be set to ON. Failure to
observe this precaution could result in damage to, or destruction of, the
equipment.

For V/Hz regulation, the drive trips after 60 seconds at 150% of Motor Nameplate
Amps (H.002) and will display fault code OL. Lower currents above 100% will take
longer to trip (for example, 25 minutes at 110%). The motor overioad protection fault
level depends on the settings of the Motor Overload Type selection (P.041) and Motor
Nameplate Amps (H.002).

Important: While the electronic thermal overload relay is similar to a motor overioad
relay, neither measures actual motor temperature. Temperature
measuring devices integral to the motor are the best way to thermally
protect AC motors under all conditions.
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g

'P.041 Motor Overload Type

This parameter
specifies the type of
motor being used to
determine the
electronic motor
thermal overload
function
characteristics.

P.042 Line Dip Ride-Through Time

This parameter sets
the maximum time
allowed for the drive
to stay active during
low line voltage or
line voltage loss.

If DC-bus voltage drops below the low DC bus voltage threshold for more than the time
setin P.042, fault code LU is logged. After line voltage has been restored, the fauit
must be reset, and then the drive may be restarted.

If line voltage is restored before the specified time is exceeded, the drive will
accelerate to operating speed at the rate specified in P.001 (Accel Time 1).

Alarm code LIL will flash on the display during a line dip ride-through. The levels for
LIL and LU depend on the parameter setting for AC Line Voltage (H.021).

P.043 Fault Auto Reset Attempts

This parameter

selects the number of

times the drive will
attempt to reset drive
fauits.

Important: The drive will restart after a reset if the start input is still asserted.

If the auto reset feature is enabled (P.043 = 0), faults detected while the drive is
running are logged and reset. The drive will then wait the amount of time specified in
P.044 (Fault Auto Reset Time) and, if the start input is asserted from the selected
control source, start the drive automatically. Note that the drive must run for at least
five minutes to reset the number of fault reset attempts to the value in P.043.

If the fault occurs again, the drive will wait and try to re-start up to the programmed
number of attempts. If the drive fauits on all of these attempts, it will remain in the
faulted state and will display the fault code on the keypad/display.

Programming Reference
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P.043 Fault Auto Reset Attempts (continued)
Table 10.5 lists the faults that can be auto reset:

Tabie 10.5 — Fauits That Can Be Auto Reset

Fault Code Description
Aln 4 to 20mA analog input signal loss
bYC DC bus charging bypass contactor
EC Earth current failure (ground fault)
HIL High line voltage
HU High DC bus voltage

LU Low DC bus voltage

nCL Network communications loss
oC Overcurrent steady state
OCA Overcurrent while accelerating
OCb Overcurrent during DC braking
OCd Overcurrent at deceleration
OH Drive overtemperature

oL Electronic motor overload

UbS Asymmetrical bus charge

All other faults cannot be auto reset.

Note that the auto reset feature will be disabled during the identification procedure. .

P.044 Fault Auto Reset Time

This parameter
specifies the amount
| of time the drive will
wait to attempt to
reset drive faults.

After the drive has detected the fault and is counting down the auto-reset time periof
the display will flash the countdown period in seconds in the format:

"Ar30...Ar29...Ar28......... ArO1...Ar00"

If, during this countdown, you press the keypad STOP/RESET key, or assert the fau
reset from the selected control source, the auto-reset countdown will stop, and all
fauits will be reset. .
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i P.045 Output Phase Loss Enable

This parameter is
used to enable the
output phase loss
detection diagnostic.

This diagnostic detects phase loss between the drive and the motor. When P.045 is
enabled and output phase loss is detected, a drive fault is logged (OPL is displayed).

The output phase loss diagnostic can be disabled to avoid nuisance faults that can
occur, for example, when a small motor is used with a large Power Module.

P.047 Carrier Frequency (kHz)

This parameter
selects the drive’s
carrier frequency.

This parameter can compensate for acoustic noise by allowing adjustment of the
switching frequency of the transistors in the inverter bridge."

Keeping the carrier frequency at 8 kHz ordinarily provides the quietest motor operation.

See table 2.1 for the Power Module ratings at a 2 kHz carrier frequency. See P.095 in
this chapter, which displays the maximum output current rating of the drive. Note that
the range is limited from 2 to 4 kHz on M/N 200V41xx, 250V41xx, 300V41xx, and
350V41xx Power Modules. It is limited to 2kHz for 400V41xx Power Modules.

P.048 Volts/Hertz or Vector Regulation

This parameter selects
the drive regulator
type: volts/hertz (V/Hz)
or vector.

This parameter must
not be changed.

For V/Hz control, the drive provides open-loop volts per hertz regulation.

Changing this parameter also restores default values for all First and Second Menu
General parameters (P.---) as if a Restore Defaults command (P.050 = ON) was given.
However, this will NOT change the value of P048 or P.049 (Country Defaults).

ATTENTION: The VTAC 7 drive is preconfigured to provide V/Hz
regulation. For the drive to operate as described in this instruction
manual, parameters P.048, P.049, and P.050 must not be changed by the

user. Failure to observe this precaution could resulit in damage to, or
destruction of, the equipment.

Ogramming Reference
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P.049 Country Defaulits

Selects the factory rame
default settings for
the First and Second
Menu General
parameters. USA
default settings are
listed in this chapter.

This parameter must
not be changed.

ATTENTION: The VTAC 7 drive is preconfigured to provide V/Hz
regulation. In order for the drive to operate as described in this instruction
manual, parameters P.048, P.049, and P.050 must not be changed by the
user. Failure to observe this precaution could result in damage to, or
destruction of, the equipment.

P.050 Restore Defaults

Resets all First and
Second Menu
General parameters
(P.---) to factory
default settings.

This parameter must
not be changed.

ATTENTION: The VTAC 7 drive is preconfigured to provide V/Hz
regulation. in order for the drive to operate as described in this instructio
manual, parameters P.048, P.049, and P.050 must not be changed by th
user. Failure to observe this precaution could result in damage to, or
destruction of, the equipment.
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051 Programming Disable

' When the password
s entered into this
arameter, parameter
alues cannot be
Aodified from the
eypad unless the
omect password is
ntered again. Refer
y-section 10.4 for
ore.information.

ATTENTION: It is your responsibility to determine how to distribute the
password. Reliance Electric is not responsible for unauthorized access
violations within your organization. Failure to observe this precaution
could result in bodily injury.

The PASSWORD LED will be on to indicate that parameters cannot be modified from
the keypad.

Note that disabling program changes by means of P.051 will not prevent parameter
changes being made from the serial port or the network.

052 AUTO/MAN Key Disable

elected control

When this parameter is set to ON, the AUTO/MAN key is functional only from the
selected control source. This parameter can be used to protect against inadvertent
reference change when the drive is controlled from the terminal strip (P.000 = rE) or
the option port (P.000 = OP).

Table 10.6 details whether the AUTO/MAN key is active based on the selected control
source and P.052.
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P.052 AUTO/MAN Key Disable (continued)

Table 10.6 ~ AUTO/MAN Key Status Based on P.000 and P.052

Front Panel OIM/CS3000
Control Source (P.000 =) P.052 AUTO/MAN Key | AUTO/MAN Key
1 Front panet (LOCL) OFF Active Inactive
Terminal strip (rE) OFF Active Active
[ Network/option board (OP) OFF Active Active
OIM/CS3000 (SErL) OFF Inactive Active
Front panel (LOCL) ON Active Inactive
Terminal strip (rE) ON Inactive Inactive
Network/option board (OP) ON Inactive tnactive
OIM/CS3000 (SErL) ON Inactive Active

P.053 Manual Reference Preset Enable

When ON is selected, | Pai
the manual reference
will be preset with the
auto reference value
when the transition is
made from AUTO to
MANUAL.

ATTENTION: The absolute value of the auto reference is used to preset.
the manual reference. When this feature is enabled (P.053 = ON) and
the auto reference is a negative value, a direction change will occur whe
the transition is made from AUTO to MANUAL. Verify that the auto
reference is a positive value and the FORWARD/REVERSE command:;
is appropriate to the application before making the transition from AUTO
to MANUAL. Failure to observe this precaution could result in damag
to, or destruction of, the equipment.

The absolute value of the auto reference is limited between Minimum Speed (P.0
and Maximum Speed (P.004) before it is used to preset the manual reference.
Therefore, when this feature is enabled (P.053 = ON) and the auto reference is a ..z
negative value, a direction change will occur when the transition is made from AUTO
to MANUAL. Verify that the auto reference is a positive value and the ‘
FORWARD/REVERSE command is appropriate to the application before making
transition from AUTO to MANUAL.

Important: If the manual reference is being modlfied using the front-panel 4
keypad/display when the transition from AUTO to MANUAL is made,
manual reference cannot be preset with the auto reference. :

See chapter 8 for more information on the AUTO/MAN key and the AUTO LED.
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his parameter
elects whether the
input is edge
ensitive or level
ensitive for remote
P000 = rE) and
ption port (P.000 =

9 Reference

P).control sources.

P.054 Level Sense Start Enable

ATTENTION: Be aware of the following before enabling this function:

¢ Setting this parameter to ON immediately applies output power to the
motor when all start conditions are met.

If the drive is running from the terminal strip, both the start and stop
inputs are closed. If P.054 = ON and a fault occurs, the drive coasts to
rest and generates a fault. In this case, resetting and clearing the fault

immediately restarts the drive without any change to the start or stop
input states

If P.026 (Function Loss Response) = 1, the control source is the
terminal strip (start and stop inputs are closed), and P.054 = ON, the
drive coasts to rest if the function loss input is opened and does not
generate a fault. In this case, closing the function loss inputimmediately
starts the drive without any change to the start or stop input.

When this function is enabled, you must ensure that automatic start up of
the driven equipment will not cause injury to operating personnel or
damage to the driven equipment. In addition, the user is responsible for
providing suitable audible or visual alarms or other devices to indicate that
this function is enabled and the drive may start at any moment. Failure to
observe this precaution could result in severe bodily injury or loss of life.

This parameter applies to remote (P.000 = rE) and option port (P.000 = OP) control
sources only. Local keypad (P.000 = LOCL) and serial port (P.000 = SErL) control
sources always require an off-to-on edge on the start input to start the drive.

Regardless of the status of P.0

54, the following conditions must be met in order for the
drive to start.

* The terminal strip function loss input must be closed.

* No faults can be active.
® The DC bus must be valid.

* No active stop input can be asserted.

When P.054 is set to OFF, and the above requirements are met, the d

rive requires an
off-to-on edge at the start input in order to start.

When P.054 is set to ON, and the above requirements are met, th

e drive applies
output power to the motor when the start input is closed.
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P.054 Level Sense Start Enable (continued)

Figure 10.7 shows the start, stop, and running status of the drive when configured 1 for
edge control versus level control. ~

sTART | | I L T L] |

stp || [ e I
RUNNING| | [ N
[

Edge-Sensitive Start

START l I l

STOP L] L
RUNNING | | L |

Level-Sensitive Start

| —
-

Figure 10.7 — Drive Start, Stop, and Running Status when Configured for Edge Control vs. Level Contr

Note that when operating from the terminal strip (rE) or a network option, an edge i
required at the start input for this condition, even if P.054 = ON: The front panel
keypad/display or OIM STOP is pressed.

These forced edge requirements do not apply if the control source is changed to an
other value and then back again as shown in the following example.

Example

Assume the selected control source is the terminal strip (P.000 = rE), level sens
start is enabled (P.054 = ON), no faults are active, and both the start and stop
inputs are closed. The drive, therefore, is running.

The drive is stopped using the front-panel STOP key. The drive now waits for an
open-to-close edge on the terminal strip start input to restart.

The control source is changed to any value other than rE. This is done by changin
P.000 to any value but rE or toggling the REM/LOC switch.

The control source is then changed back to the terminal strip (rE).
Since the start input is still closed, the drive starts. A start edge is no longer

required because switching from the terminal strip and back again effectively acts
as an edge.
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P.054 Level Sense Start Enable (continued)

ATTENTION: As a safety precaution, Reliance Electric recommends that
you provide an audible or visual alarm to indicate that this feature is
enabled and the motor can start when power is applied to the drive. You
should also post warnings on the motor, the drive, and any other
applicable equipment to alert personnel that the application uses an
automatic start-up feature. Failure to observe this precaution could result
in severe bodily injury or loss of life.

Figure 10.8 shows an example of a typical circuit that can be used on 1 to 150 HP
drives. This circuit will energize an alarm device prior to motor start up. For an

example of a typical circuit for 200 to 400 HP drives, contact Reliance Electric for
assistance.

Note that if P.000 = rE, the terminal strip LOC/REM switch determines the control
source (local or remote) at power up.

J )

120 VAC

VTAC 7 Drive
Set P.013 to 1

Relay

— —( oy )—

Relay

— Horn

Figure 10.8 — Sample Alarm Circuit for 1-150 HP Drives Using the Level Sense Enable Feature
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P.055 STOP/RESET Key Disable é

This parameter
disables the
STOP/RESET key
except from the
selected control
source.

ATTENTION: When P.055 is set to ON, the STOP/RESET key is
functional only from the selected control source. As a safety precaution,
Reliance Electric recommends that an emergency stop push button be
located near the drive in an easily accessible location. As a further safety
precaution, you should post a warning on the drive to alert personnel
that the STOP/RESET key is not functional. Failure to observe this
precaution could result in severe bodily injury or loss of life.

Table 10.7 details whether the STOP/RESET key is active based on the selected
control source (P.000) and P.055.

Table 10.7 — STOP/RESET Key Status Based on P.000 and P.055

Control Source Front Panel OIM/CS3000
(P.000 =) P055 | STOP/RESET Key | STOP/RESET Key
Front panel (LOCL) OFF Active Active
Terminal strip (rE) OFF Active Active
Network/option port (OP) | OFF Active Active
OIM/CS3000 (SErL) OFF Active Active
Front panel (LOCL) ON Active Inactive
Terminal strip (rE) ON Inactive Inactive
Network/option (OP) ON Inactive Inactive
OIM/CS3000 (SErL) ON Inactive Active
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P.060 Network Drop Number

This parameter
specifies the base
drop number to which
the AutoMax Network
Communication
‘board responds on
the AutoMax
network.

IMis parameter must be set at the drive through the keypad/display or a PC serial
interface. This parameter cannot be written to the drive by the network master.

For DeviceNet applications, refer to the DeviceNet Network Communication Option
Board manual (HE-HGV3DN).

For Metasys applications, see the Metasys Communica‘tion Board manual (HE-HGV3MT).

P.061 Network Connection Type

This parameter
selects one of two
network connection

types.

Setting P061 = 0 provides basic drive control from the AutoMax network. Only

essential drive data (reference, Sequencing, basic tuning, and feedback data) are
transferred over the network. This allows a higher density network with moderate
functionality. Select the basic connection type if your application does not require a I
complete configuration of the drive over the network.

Using the basic drive con nection, you can control functions such as start/stop, reset,
reference, and basic tunable parameters such as accel, decel, minimum speed, and
maximum speed.

When Basic Drive Connection is selected, the VTAC 7 drive occupies a single
network drop. This drop area contains 32 read registers and 32 write registers.

The large amount of data transferred in the full connection type requires that the
drive occupy muitiple network drops, thus decreasing the potential number of
devices on the network. When Full Drive Connection is selected, the VTAC 7 drive
will occupy three sequential network drops, beginning with the drop number

For DeviceNet applications, refer to the DeviceNet Network Communication Option
Board manual (HE-HGV3DN).

For Metasys applications, see the Metasys Communication Board manual (HE-HGV3MT).
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P.062 Option Port: Communication Loss Response

This parameter
specifies how the
drive responds to a
network
communication loss
when the Control
Source (P.000)
parameter is set to
OP (Option port).

If the option port is not in control of the drive, but is only monitoring drive operation,
then loss of network communications has no effect on drive operation. In all cases,
the Network option kit, upon loss of communication with the network master, will
attempt to re-establish the communication link.

To eliminate extraneous fault conditions when a drive configured for network
operation is powered up, the drive will delay for approximately 20 seconds after
power up before annunciating a fault condition. A fault condition will be annunciated
if network communication is not established before the 20-second power-up timer
expires, or if network communication was established and then lost.

If the drive loses communication with the network, overspeed protection for the drive
will be in effect under all circumstances. You can program overspeed protection in
H.022.

For DeviceNet applications, refer to the DeviceNet Network Communication Option
Board manual (HE-HGV3DN).

For Metasys applications, refer to the Metasys Communication Board manual
(HE-HGV3MT).

IfP.062=0

The drive will consider a loss of network communication a drive fauit resulting in an
IET-type stop sequence.

When P.062 is set to IET fault (0) and communication is lost:
¢ The drive latches a fault condition and performs a coast stop.
e The network communication loss fault is generated (nCL is displayed).

e The front panel REMOTE LED blinks, indicating that the network is inactive.

When network communication is re-established, you must reset the fault before the
drive can be re-started. See the section 11.2 for information on resetting errors. (A
fault reset does not clear the error log.)
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P.062 Option Port: Communication Loss Response (continued)

If P.062 =1

The drive continues to operate, using the last reference received from the network
master.

ATTENTION: If P.000 (Control Source) is set to OP (Option Port), and
P.062 is set to 1 (hold last reference), and the drive loses communication
with the network, the drive maintains the last frequency command sent
to it. Ensure that drive machinery, all drive-train mechanisms, and
application material are capable of safe operation at the maximum
operating speed of the drive. Failure to observe this precaution could
result in bodily injury.

ATTENTION: When P.055 is set to ON, the STOP/RESET key is
functional only from the selected control source. As a safety precaution,
Reliance Electric recommends that an emergency stop pushbutton be
located near the drive in an easily accessible location. As a further safety
precaution, the user should post a warning on the drive to alert personnel
that the STOP/RESET key is not functional. Failure to observe this

precaution could result in severe bodily injury or loss of life.

The response to network communication loss is:

¢ The drive continues to operate, using the last reference received from the network
master.

® An entry is made into the drive’s error log for each active-to-inactive transition of
network communication status.

® The front panel REMOTE LED blinks, indicating that the network is inactive.

If network communication is re-established, the drive will again follow the reference
and sequencing control inputs supplied by the network master. Note that if P054 = ON
and the start and stop inputs are on (1), the drive will start.

Note that in this configuration, it might not always be possible to stop the drive over the
network.

Programming Reference
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P.062 Option Port: Communication Loss Response (continued)

IfP.062 =2

The drive gets its speed/torque reference from the terminal strip analog input and its
stop input from the terminal strip stop input. All other inputs are held at the last values
received from the network master.

This allows the network master to continue controlling the drive reference with a
direct-wired analog output to input, and to stop the drive with a direct-wired digital
output to input. :

Note that if P054 (Level Sense Start Enable) = OFF and the drive is stopped while in
this mode, it cannot be re-started until network communication is re-established or the
Control Source (P.000) is changed.

ATTENTION: If P.062 = 2 and P.054 (Level Sense Start Enable) = ON
and network communication is lost while the drive is running, the terminal
strip stop input will function as a STOP/RUN input. If the terminal strip
stop input is opened, the drive will stop. If the terminal strip stop inputis
closed, the drive will re-start. Failure to observe this precaution could
result in severe bodily injury or loss of life.

Note that in this configuration, it might not always be possible to stop the drive over the
network. You can stop the drive using the hardwired stop input, the OIM STOP/RESET
key, or the hardwired stop input (coast/DB stop, Regulator board terminal 23, unless
P.055 is set to disable).

The response to network communication loss is:

e The drive continues to operate, using the analog input from the Regulator board
terminal strip.

e An entry is made into the drive’s error log for each active-to-inactive transition of
network communication status.

¢ The front panel REMOTE LED blinks, indicating that the network is inactive.
If network communication is re-established, the drive will again follow the reference

and sequencing control inputs supplied by the network master. Note that if P054 = ON
and the start and stop inputs are on (1), the drive will start.

ATTENTION: The drive is not equipped with a coast-stop pushbutton.
You mustinstall a hardwired operator-accesible pushbutton that provides
a positive interrupt and shuts down the drive. See chapter 5 for wiring
information. Failure to observe this precaution could resultin bodily injury.
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P.063 Option Port: Network Reference Source

i This parameter
specifies where the
drive gets its speed
or torque reference
when the option port
is selected as the
control source
(P.000 = OP).

If P.063 = 0, the reference is from register 33 of the drive’s Drop_'1 register map.

The value in register 33 represents speed in hertz scaled 0 to 4095 for 0 to
Maximum Speed (P.004).

If P.063 = 1 to 8, the reference is from one of the eight network broadcast data
registers (network drop area 0, registers 32 to 39).

Refer to the AutoMax Network Communications Module instruction manual
(J2-3001) for a description of network broadcast registers.

For DeviceNet applications, refer to the DeviceNet Network Communication Option
Board manual (HE-HGV3DN).

For Metasys applications, see the Metasys Communication Board manual (HE-HGV3MT).

P.064 Option Port: Network Trim Reference Source

This parameter
specifies where the
drive gets its trim
reference when the
option port is
selected as the
control source
(P.000 = OP).

The option port trim reference can be used as the outer control loop reference or the
speed trim reference (see P.014 Trim Reference Source).

If P.064 = 0, the trim reference is from register 34 of the first drop image.

If P.064 = 1 to 8, the trim reference is obtained from network broadcast register 1
through 8, respectively. For a description of the broadcast registers, refer to the
AutoMax Network Communications Module manual (J2-3001).

The trim reference represents speed in hertz scaled 0 to 4095 for 0 to Maximum
Speed (P.004).

For DeviceNet applications, refer to the DeviceNet Network Communication Option
Board manual (HE-HGV3DN).

For Metasys applications, see the Metasys Communication Board manual (HE-HGV3MT).
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P.065 Option Port: Type and Version

This parameter
displays the option
type and the
software version
number of the option
board.

The display format is N.vvv, where N represents the option type (1 = RMI,
2 = AutoMax or PROFIBUS network, and 4 = DeviceNet or Metasys network) and v
represents the software version number.

For example, if 2.103 is displayed, it means the drive is using the AutoMax network
option and is running version 1.03 software.

P.066 to P.069 Network Output Register 1 Source through
Network Output Register 4 Source

These parameters
select the signal
written to the option
port network output
registers 1 through 4.

See figure below.

For DeviceNet applications, refer to the DeviceNet Network Communication Option
Board manual (HE-HGV3DN). .

For Metasys applications, refer to the Metasys Communication Board manual
(HE-HGV3MT).
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P.066 to P.069 Network Output Register 1 Source through Network Output
Register 4 Source (continued)

P.066

Network Module

» Network Output Register 1

» Network Output Register 2

Network Output Register 3

» Network Output Register 4

Figure 10.9 — P.066 to P.069 Network Output Register Sources

Programming Reference 10-45



P.090 Diagnostics Source

This parameter is
used to select
internal information
such as l/O data and
network statistics for
display in parameter
P.091.

This parameter
displays the data
selected in P.090.

The status of the digital inputs (selected by entering a value of 1, 2, or 4 in P.090) is.
displayed as a four-digit combination of 1s and Os (1 = on, 0 = off) as follows:

Four-Character Display

T T T
P.090 = 1, terminal strip digital inputs 4 3 2
P.090 = 2, terminal strip digital inputs 8 7 6
P.090 = 4, RMI digital inputs 4 3 2
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. "p.095 Power Module Output Amps

This parameter
displays the
maximum output
current rating of the
drive. The maximum
value of Current Limit
P.005) corresponds

For example, if P.095 = 11.0 and P.005 = 110% if maximum, then the maximum output
current rating with no overload rating (100% rating) = 10.0 amps.

P.098 Software Version Number

This parameter
displays the software
rsion number.

099 Power Module Type

Lhis parameter
isplays the type of
ower Module the
drive is configured

The Power Module type is displayed in the format V.nnn, where V represents the
drive’s voltage rating (2 = 208V, 4 = 460V, 5 = 575V), and nnn represents horsepower. }
For example, the display 4.050 represents 460V, 50HP, -

ing Reference
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10.6.3 Second Menu V/Hz Parameter Descriptions (H.000 to H.022)

H.000 Motor Nameplate Volts

This parameter
identifies the motor
nominal voitage as it
appears on the motor
nameplate.

This parameter
configures the V/Hz
ratio.

Base frequency is the frequency at which the output voltage reaches Motor
Nameplate Voltage (H.000). Below base frequency, the output voltage varies with |
output frequency according to the V/Hz adjustment in parameter H.018 (Voits/Hert
Curve Type). Above base frequency, output voltage is held constant as frequency -
increases (constant horsepower range).

100

Centrifugal
Motor Voltage (H.000) Default Curve

(Volts)

.
>

30 Qutput Frequency ~ H-001
(Hz)

Figure 10.10 — Volts/Hz Ratio
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H;002 Motor Nameplate Amps

This parameter is thc_e
motor amp rating as it
‘appears on the motor

ameplate.

ATTENTION: This parameter must not exceed the rated amps found on
the motor nameplate. Overcurrent or excess heating of the motor could
result if this is not done. Failure to observe this precaution couid result
in damage to, or destruction of, the equipment.

H.003 Torque Boost Voltage

This parameter sets

Important: If you set H.003 = 0, you must perform the identification test (using H.020)
before running.

Torque boost is required to offset the voltage drop of the AC motor at low speeds. For ‘
high friction loads and high inertia loads, high starting torque might be needed.
Increasing Torque Boost Voitage will increase motor starting torque. See figure 10.11.

If the torque boost voltage setting (H.003) is too high, the motor might draw excessive
starting current, resulting in an OL or PUo fault, or the drive may go into current limit ;
and not accelerate. When H.003 = 0, the drive automatically provides torque boost 4

voltage that is a function of motor load. If the motor does not accelerate or a fault
occurs, set parameter H.003 equal to 0.

100 ——

Voltage |Torque Boost
Output H.003 = 1%

7 » 1
#——— Constant .
"VMHz

Ratio

Base Frequency i
Output Frequency i
(Hz) o

Figure 10.11 - Torque Boost Voltage

iNg Reference
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1.004 Slip Compens

This parameter is
used to improve
motor speed
regulation by
increasing the output
frequency applied to
the motor (the
percentage of
frequency rise at
Power Module Output
Amps (P.095)).

The level of increased output frequency is a function of the value entered in H.004 and
the motor current. :

Actual motor shaft speed is determined by two factors: inverter output frequency and
the slip of the motor. The speed reference is converted into output frequency. Motor
slip is determined by the type of induction motor and varies with load. o

At rated load, slip compensation measures inverter output current and increases the
output frequency by the percentage entered in H.004. Below rated load, slip “
compensation will increase inverter output frequency by the percentage in H.004
multiplied by the percent of rated load.

Because of load changes, the long-term speed behavior of the motor is greatly
improved through the use of this parameter.

To calculate the value entered for H.004, use this equation:

H.004 = 100 x Synchronous RPM — Nameplate RPM x Max Power Module Amps
' ’ Synchronous RPM Motor Nominal Current

Synchronous RPM = ______1_2_0_)(_5______
Number of Motor Poles

Example: 1722 RPM
Motor Nominal Current = 78% of Maximum Power Module Amps (F
V/Hz regulation
2 kHz

18001722 100% _ 5 569

H.004 = 100X
1800 78%

If the parameter is set 10 zero, motor speed will not be proportional to reference, t
will vary depending on load.
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"H.005 DC Braking Enable

his parameter
nables or disables

DC braking.

Important: This function will not provide holding torque as a mechanical brake. DC
braking is only operative when Stop Type (P.025) is set to 1 (ramp stop).

DC braking is used to provide additional motor braking (by DC current flow through
motor windings) at speeds below DC Braking Start Frequency (H.006). If DC braking
is required, DC braking functions (H.008, H.007) must be greater than zero (0).

When the motor decelerates to the preset DC Braking Start Frequency (H.006), the

DC Braking Current (H.007) is applied to the motor after a Power Module-dependent
delay time.

parameter sets
he frequency at

h DC braking
ins,

006 DC Braking Start Frequency

With DC braking enabled (H.005 = ON), braking will be activated after a stop

command when the motor speed is less than or equal to DC Braking Start Frequency
(H.0086).

Note that if H.005 is set to ON, and this value is set too high, faults might occur (OC,
OCb, or PUo will be displayed).
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H.007 DC Braking Current

This parameter sets
the DC current level
applied to the motor
during DC braking.

With DC braking enabled (H.005 = ON), the braking torque by the motor is defined by
a percentage of motor rated amps (100% of motor rated amps).

Important: If H.007 is set too high, faults might occur (OC, OCA, OCb, or PUo).

Note that this parameter has been modified in this release. Prior releases scaled
voltage instead of current for braking.

‘éﬁi - H.008 DC Braking Time

This parameter sets
the time period for
which DC braking will
be applied.

With DC braking enabled (H.005 = ON), braking will be activated after a stop
command when the decelerating drive reaches a speed corresponding to DC Brakin
Start Frequency (H.006). The braking period ends after the programmed time ,
regardless of the actual motor speed. The value should be set to a level that avoids

activation at rest.
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his parameter
snables the
voidance frequency
ands selected in
.011,H.013, and
.015.

HJOOQ Avoidance Frequency Enable

Operating a motor continuously at a
resonance in some machines. Three independent parameter pairs can be configured
for avoidance frequency and frequency band to prevent motor vibration by preventing

the drive output frequency from operating in the selected band(s). See fi

particular frequency can cause vibrational

gure 10.12,

The actual avoidance frequency selection is limited by Minimum Speed (P003) and
Maximum Speed (P.004). Normal acceleration and deceleration is not affected.

Max Hz —‘L

AF 3

|
!
|

!

Avoidance
Output AF 2 Frequency Band
Frequency | |y |
|
AF 1—— :
!
MinHz | Base Frequency | >
Min Max
Speed Reference
Figure 10.12 — Avoidance Frequency Band

Cifies the midpoint
,h avoidance

ng Reference

The adjusted values can be in an
acceleration or deceleration but

y order. The frequency will not be affected at normai
will be avoided at continuous output frequency.
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H.011, H.013, and H.015 Avoidance Frequency Band 1, 2, and 3

This parameter
specifies the
avoidance frequency
band applied to each
avoidance freguency
midpoint selected in
H.010, HO12, and
H.014.

The avoided frequency range is:
(Avoidance Freq. Midpoint n — Freq. Band g) <Range< (Avoidance Freq. Midpoint n + Freq. Band g)

wheren=1, 2, or 3.

'H.016 Sync Direction

When starting into a
rotating load is
required, this
parameter selects the
direction in which the
drive will search in
order to synchronize
to motor speed.

Note that when Forward/Reverse Configuration (P.027) is set to 1, setting this
parameter to r, Fr, or rF may still cause the motor to operate in the reverse direction.

ATTENTION: When starting with search enabled, there will be a several
second delay, and the motor might drift in the forward and reverse
direction, before the motor begins operating in the desired direction even
if reverse has been disabled in P.027. Stay clear of rotating machinery.
Failure to observe this precaution could result in bodily injury.
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H.017 Input Power/Snubber Configuration

This parameter is
used to identify the
input power supply
type/snubber
resistor/line dip
ride-through
configuration being
used.

ATTENTION: When connected to a non-regenerative common DC bus,
regeneration might cause a rise in DC bus voltage. Be aware that other
drives on the bus may experience an unexpected speed increase due to
the high bus voltage. Failure to observe this precaution may result in

bodily injury.

For AC input Power Modules (208V, 3-phase, 50/60Hz or 460V, 3-phase, 50/60 Hz),
setH.017=0o0r1.

For DC input Power Modules, set H.017 = 2 or 3 if multiple motors are connected to
the inverter. Set H.017 = 4 or 5 if a single motor is connected to the inverter.

Snubber Resistor

If a snubber resistor is not used, set H.017 = 0, 2, or 4. If the DC bus voltage rises
above a certain threshold (14% above the rectified nominal AC line), the drive will
increase the commanded frequency in an effort to reduce bus voltage. The drive will
increase the commanded frequency a maximum of 10 Hz but will not exceed the value
specified in P.004 (Maximum Speed). The deceleration time (P.002) may be
automatically extended to prevent a high bus voltage fault from occurring. If the bus
voltage continues to rise, a high bus voltage fauit (HU) will be generated.

If a snubber resistor is used, set H.017 = 1, 3, or 5. lf the DC bus voitage rises above a
certain threshold (14% above the rectified nominal AC line), the drive will not attempt
to increase the commanded frequency, but will rely on the hardware snubber resistor
to decrease voltage. Note that you may need to -extend the deceleration time specified
in P.002 (Decel Time) to prevent a high bus voltage fault (HU) from occurring.

Programming Reference
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H.017 input Power/Snubber Configuration (continued)
Line Dip Ride-Through

Line dip ride-through allows the drive to remain active during low fine voltage or line
voltage loss for the time period specified in P.042 (Line Dip Ride-Through Time).

To enable line dip ride-through, set H.017 = 0, 1, 4, or 5. If the DC bus drops below the
low DC bus voltage threshold or the AC line voltage drops out, the drive reduces the

commanded frequency and regenerates to hold up the bus. The drive decelerates at a
rate required to hold up the bus, and might not use the value in P.002 (Decel Time 1).

To disable line dip ride-through, set H.017 = 2 or 3. If the bus voltage drops below the
low DC bus voltage threshold or the AC line drops out, a low bus voltage fault (LU} will
be generated, and the drive will stop.

Refer to P.042 for more information regarding line dip ride-through.

H.018 Volts/Hertz Curve Type

This parameter
provides an
application-dependent
selection of nominal
motor voltage versus
frequency. This
selection is effective
from any control

source.

Set H.018 = 0 for constant torque applications (such as extruders and conveyors).

Set H.018 = 1 for use with Reliance Electric RPM and XE AC motors. A special V/Hz curve

(with two different slopes) provides wider constant torque capability and best efficiency.

Set H.018 = 2 for centrifugal fan and pump motor applications.

See figure 10.13. ‘
Motor Motor Motor
Voltage Voltage Voltage
{H.000) {H.000) {H.000) y

A A A} 7
/
7 /
y /
7 /
Volts Volts d Volts it
/ /
/ /
/ /
/
/ /
4 /
" Motor g Motor - Motor
Hz Base Frequency He Base Frequency Hz Base Frequency
(H.001) (H.001) {H.001)
Linear (0) Optimized (1) - Squared (2)

Figure 10.13 — Volits/Hertz Curve Selection
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H.019 Identification Resuit

This parameter
displays the resuit of
the identification
procedure. Normally,
the identification
procedure will be
successful, and the
value in H.019 will
be = 0.
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This parameter
enables the
procedure that
identifies Power
Module and motor
characteristics.

ATTENTION: The motor shaft can rotate in either direction by up to one
revolution, providing minimum torque immediately after the identification
procedure has been started. Stay clear of rotating machinery. Failure to
observe this precaution could result in bodily injury.

ATTENTION: Carrier Frequency (P.047) and Current Limit (P.005) must
be set correctly before activating the identification procedure to avoid
motor overloading and/or overheating. Failure to observe this precaution
could result in damage to, or destruction of, the equipment.

ATTENTION: For M/N 25H41xx, 25H42xX, 25W21xx, 60H41xx, and
60H42xx drives, Current Limit (P.005) must be set to 50% for the duration
of the Identification Request procedure 1o prevent damage to the IGBTs
Failure to observe this precaution could result in damage to, or
destruction of, the equipment.

ATTENTION: The motor canrotate inthe reverse direction evenif reverse:
disable has been selected in P.027. Uncouple the motor from any driven’
machinery that could be damaged by reverse rotation. Failure to observe
this precaution couid result in damage to, or destruction of, the

L, equipment.

Before starting this procedure, verify that the motor is at rest and connected to the
drive. The motor can be connected to the driven machinery. Verify that Motor '
Nameplate Volts (H.000), Carrier Frequency (P.047), and Current Limit (P.005) ar

correctly.

The identification procedure should be run only in the following cases:

e after the initial assembly of the inverter (performed at Reliance Electric)

e if H.003 (Torque Boost Voltage) = 0
e after the Regulator board has been replaced in M/N 200H41xx or 400H4 1xx drive

The ratio of maximum Power Module Output Amps (P.095) to Motor Nameplate Am)
(H.002) should not be greater than 3:1. (Maximum Power Module Output Amps 1S
dependent on Power Module size and the selected Carrier Frequency (P.047))- .
Compare the value of P.095 to H.002 to decide on the adjustment of Current Limil

(P.005) to avoid motor damage.
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~ H.020 Identification Request (continued)

For M/N 25H41xx, 25H42xx, 25W21xx, 60H41xx, and 60H42xx drives, Current Limit
(P.005) must be set to 50% for the duration of the Identification Request procedure to
prevent damage to the IGBTs. Set the P.005 to its final value after the test is
completed.

Do not connect a motor that cannot withstand maximum Power Module Output Amps
reduced by selected Current Limit (P.005).

Note that the identification procedure must not be performed when more than one
motor is being driven by the inverter.

To activate the identification procedure after it has been enabled (H.020 = ON), the
program mode must be exited. I-En will flash on the display to indicate the procedure
has been enabled. The keypad START key must be pressed to start the procedure.
I-Ac will flash on the display to indicate the procedure is being performed (active). The
results of this procedure are written to parameter H.019.

If the fault code nld is displayed after a start command is asserted, the identification
procedure has not been performed. Reset the fault, then repeat the procedure.

It a fault or a stop command is detected, the procedure will abort. Hld will be displayed
if the procedure is aborted. Refer to Identification Result (H.019).

21 AC Line Volts

is parameter is the
ase-to-phase line
ltage provided to
he drive input power
‘minals.

The value entered should be within 10% of actual line voltage. If this parameter is set
too low, it can cause a drive fault on overvoltage.
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H.022 Overfrequency Limit

This parameter
provides overspeed
protection by setting
the fault level for
maximum frequency
output.

Drive will use the lesser value.

ATTENTION: You are responsible for ensuring that driven machinery, all
drive-train mechanisms, and application material can operate safely at
the overfrequency limit. Failure to observe this precaution could resultin
bodily injury.

If actual frequency exceeds the set value, the inverter will fault (OF will be displayed
on the keypad/display) and the drive will stop.

The overfrequency limit should be set approximately 15Hz above Maximum Speed
(P.004).
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CHAPTER 11

Troubleshooting the Drive

-

This chapter describes how to troubleshoot the drive and the required equipment.
Also provided are replacement part lists and information on clearing faults.

11.1 Test Equipment Needed to Troubleshoot

An isolated multimeter will be needed to measure DC bus voltage and to make
resistance checks. Note that dedicated troubleshooting test points are not provided.

11.2 Drive Alarms and Faults

The drive will display alarm and fault codes to assist in troubleshooting when a
problem develops during self-tuning or drive operation.

If an alarm condition occurs, the drive will continue to run and a 2- or 3-digit alarm
code will flash on the display. See section 11.6.1 for information on alarm codes.

If a fault occurs, the drive will coast-to-rest stop and a 2- or 3-digit fault code will flash
on the display.

See section 11.2 for information on fault codes.

11.3 Verifying DC Bus Capacitors are Discharged

ATTENTION: DC bus capacitors retain hazardous voltages after input
power has been disconnected. After disconnecting input power, wait five
minutes for the DC bus capacitors to discharge and then check the
voltage with a voltmeter to ensure the DC bus capacitors are discharged
before touching any internal components. Failure to observe this
precaution could result in severe bodily injury or loss of life.

ATTENTION: Do not operate 75-400HP drives with the outer and inner
cabinet doors open due to possible exposure to high voltage. Close the
outer and inner cabinet doors before putting the drive into run. Failure to
observe this precaution could result in severe bodily injury or loss of life.

The VTAC 7 drive’s DC bus capacitors retain hazardous voltages after input power
has been disconnected. Perform these steps before touching any internal
components:

Step 1. Turn off and lock out input power. Wait five minutes.
Step 2. Remove the drive’s cover. On 75-400 HP drives, open the outer cabinet door.

Step 3. Verify that there is no voltage at the drive’s input power terminals.

Troubleshooting the Drive 111




Step 4. Measure the DC bus potential with a voltmeter while standing on a
non-conductive surface and wearing insulated gloves (600V).

For 1-60 HP drives, measure the DC bus potential at the DC bus power
terminals. See figures 11.1 and 11.2.

For 75-100 HP drives, remove the top two screws of the Regulator panel
and tilt the panel forward. See figure 11.3. Measure the DC bus potential at
the diode bridge as shown. Reattach the Regulator panel. :

For 100-150 HP drives, remove the top two screws of the Regulator panel

and tilt the panel forward. See figure 11.3. Measure the DC bus potential at

the bottom of the fuse holders on the Power Module Interface board on the

back of the Regulator panel. Take care not to touch any conductive traces.
i Reattach the Regulator panel.

For 200-400 HP drives, measure the DC bus potential at the test points on
the Power Module Interface board. See figure 11.4. If it is necessary to open
the inner cabinet door, wait until the bus voitage is 50 VDC or less and then
measure the voltage on the DC bus bars as shown in figure 11.4.

Step 5. Once the drive has been serviced, reattach the drive’s cover. On
200-400 HP drives, close the inner and outer cabinet doors.

Step 6. Reapply input power.

1-10 HP
& [l ([l [l ||+ e U1 e
+ - + -
RL1 SA2 TA3 10V 10COM Wt VT2 W3
l | 1 | | L___]__l
AC POWER DC BUS MOTOR LEADS
INPUT LEADS VOLTS
15-25 HP
@ (-] @ @ @ @ @
(o] (o] (o] (o] (o] (o] [o]
@ @ @ @ @ @ @
um \Vay] W3 + - ALY sh2
| — | | | I
MOTOR LEADS DC BUS AC POWER
VOLTS INPUT LEADS

Figure 11.1 — DC Bus Voltage Terminals (1-25 HP Drives)
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Figure 11.2 — DC Bus Voltage Terminals (30-60 HP Drives)
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GND
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Figure 11.3 — DC Bus Voltage Terminals (25-100HP @ 208V/75-150HP @ 460V Drives)
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CONNECT USING 350MCM TWO HOLE TERMINAL LUGS
TORQUE TO 325IN-LBS L1

1 (When the bus voitage is 50 VDC or less, the inner
door may be opened and the voitage measured on
the DC bus bars as shown below.)
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CAPACITORS TO DISCHARGE AND THEN CHECK THE
VOLTAGE WITH A VOLTMETER THAOUGH THE ACCESS
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Figure 11.4 — DC Bus Voltage Terminals (200-400 HP Drives)
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11.4 Checking the Power Modules with Input Power Off

ATTENTION: DC bus capacitors retain hazardous voltages after input
power has been disconnected. After disconnecting input power, wait five
minutes for the DC bus capacitors to discharge and then check the
voltage with a voltmeter to ensure the DC bus capacitors are discharged
before touching any internal components. Failure to observe this
precaution could result in severe bodily injury or loss of Jife.

ATTENTION: Do not operate 75-400 HP drives with the outer and inner
cabinet doors open due to possible exposure to high voltage. Close the
outer and inner cabinet doors before putting the drive into run. Failure to
observe this precaution could result in severe bodily injury or loss of life.

Step 1.
Step 2.

Step 3.
Step 4.

Step 5.
Step 6.
Step 7.

Step 8.
Step 9.

Step 10.

To check the drive’s Power Module circuitry:

Turn off and lock out input power. Wait five minutes.

Remove the drive’s cover. On 75-400HP drives, open the outer cabinet door.

Verify that there is no voltage at the drive’s input power terminals.

Check the DC bus potential with a voltmeter as described in section 11.3 to
ensure that the DC bus capacitors are discharged.

Disconnect the motor from the drive.
Check all AC line and DC bus fuses.

If a fuse is open, use a multimeter to check the input diodes and output
IGBTs. See tables 11.1and 11.2.

Note that 1-10 HP drives do not have replaceable transistor modules: the
entire drive must be replaced if a transistor malfunctions. Intelligent Power
Modules (IPM) can be replaced in 60-150 HP drives.

Reconnect the motor to the drive.

Reattach the drive’s covér. On 75-400 HP drives, close the inner and outer
cabinet doors.

Reapply input power.

E
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Table 11.1 — Resistance Checks - input Diode

Meter
Input | connection . .
Diode Component is OK if
No. (+) -) resistance (R) is: Component is defective if:
1-100HP @208VAC and 1-150HP @ 460 VAC Drives
1 ) R/L1 50kQ < R< 10MQ | Continuity (short circuit) or
- open when the meter is
2 S/2 connected with reversed
3 | s polarity
4 RAL1 T
5 sne | t
6 | T3 | T
200-400 HP Drives
1 . R/L1 R > 100 kQ Continuity (short circuit)
2 | sz
3 ) T/L3
4 R/L1 T
5 S/2 T
6 T3 | *1

* (+) DC Bus Volts power terminal
T (=) DC Bus Volits power terminal
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Table 11.2 — Resistance Checks - IGBT

Meter
Connection
IGBT Component is OK if
No. (+) =) resistance (R) is: Component is defective if:
1-100HP @208VAC and 1-150 HP @ 460VAC Drives
1 * W/T3 50kQ < R <10 MQ Continuity (short circuit) or
; open when the meter is
2 ) V/iT2 connected with reversed
polarity
3 * U/m :

4 W/T3 t

5 V/T2 t

6 U/ )

200-400 HP Drives (with the motor connected)

All u/T3 * 102 <R <1MQ Continuity (short circuit) or
IGBTs open when the meter is
tested " U/T3 connected with reversed

in polarity

parafiel | U/T3 | 1

* u/rs

200-400 HP Drives (with the motor disconnected)

1 * R/L1 102 <R <1MQ Continuity (short circuit) or |
open when the meter is |
2 ' S/2 : connected with reversed ;
polarity i
3 * T/L3 , |

4 R/L1 T j

5 S/L2 T

6 s | + |

" (+) DC Bus Volts power terminal i
T (-) DC Bus Voits power terminal :




11.5 Replacement Parts

Tables 11.4 to 11.12 list the replacement parts that are available from Reliance
Electric.

Table 11.3 — 1-5HP @ 208 VAC Drive Replacement Parts

Quantity per Horsepower

Description* Part Number 1 2 3 5
NEMA 1 Fan Assembly 807004 1 1 1 1
NEMA 4X/12 Fan Assembly 907006 1 1 1 1
NEMA 1 Cover 807007 1 1 1 1
NEMA 4X/12 Cover/Gasket 907010 1 1 1
Membrane Switch 907013 1 1 1
Keypad/Bracket
Internal Fan Assembly 907001 1 1 1
Regulator Board 0-56921-6xx 1 1 1
Base Board (PISC-3 827003 1 1 1
Base Board (PISC-5) 827001

Input Line Reactor

RL-00402 (MTE)
1321-3R4-B (AB)
RL-00802 (MTE)
1321-3R8-B (AB)
RL-01202 (MTE)
1321-3R12-B (AB)
RL-01802 (MTE)
1321-3R18-B (AB)

Table 11.4 — 1-5HP @ 460VAC Drive Replacement Parts

Quantity per Horsepow
Description* Part Number 1 2 3
NEMA 1 Fan Assembly 615161-V 1
NEMA 4X/12 Fan Assembly 615161-S 1
NEMA 1 Cover | 805531-1S 1 1 1
NEMA 4X/12 Cover/Gasket 805532-1S 1 1 1
Membrane Switch 709576-1R 1 1 1
Keypad/Bracket
Regulator Board 0-56921-6xx 1 1 1

VTAC 7 User's Guide Ve




Table 11.4 - 1.5HP @ 460VAC Drive Replacement Parts (Continued)

Euantity Per Horsepower
Description* Part Number l 1 ( 2 ’ 3 ’ 5

Capacitor Board -

0-56928-30
' 0-56928-50

0-56926-20
0-56926-50

615159-1R

827003
827001

RL-00201 (MTE)
1321-3R2-A (AB)
RL-00402 (MTE)
1321-3R4-B (AB)
RL-00802 (MTE)
1321-3R8-B (AB)

Current Feedback Board

Internal Fan Assembly

Base board (208 VAC drives only)

Input Line Reactor

Description* Part Number
NEMA 1 Fan Assembly 907004 ‘] 2 2
NEMA 12 Fan Assembly i 907006 [ 2 2
NEMA 1 Cover . 907008 l 1 1
NEMA 12 Cover/Gasket : 907011 1 1

Membrane Switch 907014 1 1
Keypad/Bracket
Internal Fan Assembly 907002 — 1
Regulator Board 0-56921-6xx _ 1
Base board (PISC-10) 827703 — 1
1
1

Input Line Reactor RL-02502 (MTE)
1321-3R25-B (AB)
RL-03502 (MTE) 1
1321-3R25-B (AB) 1




_——-— B

Table 11.6 — 7.5-10HP @ 460VAG Drive Replacement Parts

Quantity per Horsepower:

1321-3R18-B (AB)

Description* Part Number 7.5 10
NEMA 1 Fan Assembly 615161-V 2 2
NEMA 4X/12 Fan Assembly 615161-S 2 2
| NEMA 1 Cover 805538-1S 1 1
| NEMA 12 Cover/Gasket 805539-1S 1 1
Membrane Switch Keypad/Bracket |  805548-1R 1 1
Regulator Board 0-56921-6xx 1 1
Capacitor Board 0-56934-100 , 1 1
Current Feedback Board 0-56935-100 1 1
Internal Fan Assembly 615159-1R 1 1
Base board (208 VAC drives only) 827003 1 1
Input Line Reactor RL-01202 (MTE) 1
1321-3R12-B (AB) 1
RL-01802 (MTE) 1.

Table 11.7 — 15-20HP @ 208VAC Drive Replacement Parts

Quantity per Horsep
i Description Part Number 15
NEMA 1 Fan Assembly 907005 2
NEMA 12 Fan Assembly 907006 2
: NEMA 1 Cover 907009 1
NEMA ‘12 Cover/Gasket 907012 1
Membrane Switch Keypad/Bracket 907015 1
Internal Fan Assembly 907003 1
Regulator Board 0-56921-6xx 1
. Base Board (PISC-20) 827705 1
Base Board (GVPB-20) 827706 1
Input Line Reactor RL-04502 (MTE) 1
1321-3R45-B (AB) 1
RL-05502 (MTE)
1321-3R55-B (AB)
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Table 11.8 - 15-25HP @ 460VAC Drive Replacement Parts

Qty. per Horsepower

Description Part Number 15 20 25
NEMA 1 Fan Assembly 615161-V 2 2 2
NEMA 4X/12 Fan Assembly 615161-S 2 2 2
NEMA 1 Cover 805547-1S 1 1 1
NEMA 12 Cover/Gasket 805547-2S 1 1 1
Membrane Switch Keypad/Bracket 805548-1R 1 1 1
Regulator Board 0-56921-6xx 1 1 1
IGBT Module 602909-813AW 3 3 3
Capacitor Board 56961 1
56962 1 1
Power Board 56963 1 1 1
Power Supply Board 0-56950-015 1
0-56950-020 1 1
Gate Driver Board 0-56960 1 1 1
Internal Fan Assembly 615159-1S 1 1 1
Base Board (208 VAC drives only) 827705 1 1
827706 1 1
Input Line Reactor RL-02502 (MTE) 1
1321-3R25-B (AB) 1
RL-03502 (MTE) 1
1321-3R25-B (AB) 1
RL-03502 (MTE) 1
1321-3R25-B (AB) 1

Replace the Gate Driver Board when the IGBT modules are replaced.

0ting the Drive
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Table 11.9 - 25-100HP @208 VAC Drive Replacement Parts

Quantity per Horsepower
Description PartNumber | 25 | 30 | 40 | 50 | 60 | 75 | 100
Regulator Board 0-56921-6xx 1 1 1 1 1 1 1
Base Board (PISC-40) 827711 1 1 1 1 1 1 1
Membrane Switch Keypad/Bracket 907021 1 1 1 1 1 1 1
Assembly
Internal Fan Assembly 907017 1 1 1 1 1 1 1
Diode Moduie Fan Assembly 907018 2 2 2
807019 1 1 1 1
IGBT Module Fan Assembly 907020 2 2 2 2 2 2 2
IGBT Moduie 536664 3 3 3
536174 3 3 3 3
536175 3 3 3 3
Diode Bridge 512902 1 1 1
514706 6 6 6 6
DC Bus Fuse | 286331 11 ]
: 286325 1 1 1
DC Bus Capacitor 453136B 5 5 5 5 5 5
Input Line Reactor RL-08002 (MTE) 1
1321-3R80-B (AB) 1
RL-10002 (MTE) 1
1321-3R100-B (AB) 1
RL-13002 (MTE) 1
1321-3R130-B (AB) 1
RL-16002 (MTE) 1
1321-3R160-B (AB) 1
RL-20002 (MTE) 1
1321-3R200-B (AB) 1
RL-25002 (MTE) 1
1321-3R250-B (AB) 1
RL-32002 (MTE)
1321-3R320-B (AB)

11-12 VTAC 7 User's Guide Version



Table 11.10 — 30-60HP @ 460VAC Drive Repiacement Parts

Quantity per Horsepower
Description Part Number '
Fan 69739-48A
Fan Wire Harness 615195-2R
NEMA 1 Cover 805534-118
NEMA 12 Cover/Gasket 805534-128
Membrane Switch Keypad/Bracket 805548-1R
Regulator Board 0-56921-6xx
Input Capacitor 600442-328S
600442-335W
Power Board 0-56949-040
0-56949-050 1 1
—
Power Supply Board 0-56950-025
0-56950-030 1
0-56950-040 1
0-56950-050 1 1
Gate Driver Board" 1 0-56947-025
0-56947-040 1 1
0-56947-050 1 1
IGBT Module 602909-810AW
602909-811AW 3 3
602909-812AW 3 3
Diode Bridge 701819-113BA 1 1
' 701819-114BA 1 1
Internal Fan Assembly 615196-2R 1 1 1 1
Input Line Reactor RL-04502 (MTE) 1
1321-3R45-B (AB) 1
RL-05502 (MTE)
1321-3R55-B (AB) 1
RL-08002 (MTE) 1 1
1321-3R80-B (AB) 1 1

Replace the Gate Driver Board when the IGBT modules are replaced.

b[éshooﬁng the Drive
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Table 11.11 — 75-150HP @ 460VAC Drive Replacement Parts

Quantity per Horsepower

Description Part Number 75 100 125 150
Fan Assembly 907017 1 1 1 1
Fan Wire Harness 410483-15A 1 1 1 1
Membrane Switch/Keypad 805548-1R 1 1 1 1
Regulator Board 0-56921-6xx 1 1 1 1
Input Capacitor 4531368 8 12 16 16
Power (Gate Driver) Board 827707 1 1 1 1
IGBT Module 536663 3 n/a n/a n/a
534903 n/a 6 n/a n/a
534941 n/a n/a 6 6
Diode Bridge 512783 1 1 1 1
Internal Fan Assembly 286323 |
Fuse 286322 1 1 1 1
input Line Reactor RL-10002 (MTE) 1
1321-3R100-B (AB) 1
RL-13002 (MTE) 1
1321-3R130-B (AB) 1
RL-16002 (MTE) 1
1321-3R160-B (AB) 1
RL-20002 (MTE) 1
1321-3R200-B (AB) 1
Table 11.12 — 200-400HP @ 460VAC Drive Replacement Parts
Description Part Number Quantity
Phase Moduie Assembly 807300-124R 3
SCR Module Assembly 807300-200R 1
Blower Motor 616300-100R 1
Blower Starter Capacitor 69932-24QQ 1
Fault Thermostat 66012-16B 4
Gate Driver Board 0-56956 3
DC Bus Capacitor 600442-34SU 18
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Table 11.12 — 200-400HP @ 460VAC Drive Replacement Parts (Continued)

Description Part Number Quantity
SCR Diode 701819-207BA 3
Bus Control Board 0-56966 1
Bus Control Board Fuse 64676-65B 6
Disconnect Switch 65242-11A 1
AC Input Fuse 64676-120BDX 3
Blower Fuse 64676-64G 2
Blower Transformer 411027-130A 1
Regulator Board 0-56940-6xx 1
Power Module Interface Board 0-56942 1
Current Feedback Sensor 600595-18A 3
Blower Filter 69470-10H 1
Ground Fault Current Transformer 64670-43A 1
DC Bus Discharge Resistor 616300-117R 3

Keypad

410483-15A

SCR Gate Wiring Harness

807300-140R

Gate Driver/Power Supply Wiring Harness

807300-139R

Raceway Wiring Harness

807300-138R

LPI/LEM Wiring Harness

807300-137R

Blower Fuses to Bus Bar Wiring Harness

616300-137R

Transformer/Fuses Wiring Harness

616300-136R

Transformer/Terminal Block Wiring Harness

616300-135R

Input Line Reactor (200 HP)

RL-25002 (MTE)

'1321-3R250-B (AB)

Input Line Reactor (250 HP)

RL-32002 (MTE)
1321-3R320-B (AB)

Input Line Reactor (300 HP)

RL-40002 (MTE)
1321-3R400-B (AB)

Input Line Reactor (350 - 400 HP)

RL-50002 (MTE)
1321-3R500-B (AB)

Troubleshooting the Drive
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Table 11.13 — Main Input Disconnect and Fuses

Input Fuses ]

Main Disconnect (3 required)
Interlock with
Interlock with Door

HP Non-Fused | Door (Fused) (Non-Fused) 208 VAC 460 VAC

1 65042-103CB | 65242-101BA | 65242-102AA | 64676-75Z | 64676-755

2 65242-103CB | 65242-101BA | 65242-102AA | 64676-75AD | 64676-75Z
3 | 65242-103CB | 65242-101BA | 65242-102AA | 64676-75AJ | 64676-75AC .
5 65242-103CB | 65242-101BA | 65242-102AA | 64676-75AK | 64676-75AD
75 | 65242-103CB | 65242-101BA | 65242-102AA | 64676-75AN 6467675Auf
10 | 65242-103CB | 65242-101BA | 65242-102AA | 64676-75AQ | 64676-75AK
15 | 65242-103CB | 65242-101CA | 65242-102CA | 64676-75AR | 64676-75AN |
50 | 65242-103DB | 65242-101CA | 65242-102CA | 64676-75AW | 64676-75AQ
o5 | 65242-103DB | 65242-101DA | 65242-102DA | 64676-75AZ 6467675AR§
30 | 65242-103DB | 65242-101DA | 65242-102DA | 64676-75BB 6467675ATf
40 | 65242-103DB | 65242-101DA | 65242-102DA | 64676-75BD 64676-75AWl
50 n/a 65049-101EA | 65242-102EA | 64676-75BF | 64676-75AY |
60 n/a 65242-101EA | 65242-102EA | 64676-75BH | 64676-75AZ
75 n/a 65242-101EA | 65242-102FA | 64676-75BJ | 64676-75BB "
100 n/a 65242-101FA | 65242-102FA | 64676-75BK 64676-75BD .
125 n/a 65242-101FA | 65242-102FA n/a 64676-75BG
150 n/a 65242-101FA | 65242-102FA n/a 64676-75BH.
200 n/a 65242-105BA | 65242-106BA n/a 64676-758!{;;
250 n/a 65242-105BA | 65242-106BA n/a 64676-753!\4;
300 n/a 65242-105BA | 65242-106BA n/a 64676-75BM,
350 n/a 65242-105CA | 65242-106CA n/a 64676-77P;
400 na 65242-105CA | 65242-106CA n/a 64676-77P
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Table 11.14 — Option Cabinet Replacement Parts — Drive Specific

- Control
Drive Bypass Drive Only Motor Control Transformer
Contactor Contactor Disconnect* Overload Transformer Fuse

705310-60A 705310-60A 65242-11A 64427-23D 417155-RD 64676-29B
705310-60A 705310-60A 65242-11A 64427-23D 417155-RD 64676-29B
>70531 0-60A 705310-60A 65242-11A 64427-23E 417155-RD 64676-29B
‘70531 0-60A 705310-60A 65242-11A 64427-23E 417155-RD 64676-29B
'705310-60A 705310-60A 65242-11A 64427-23E 417155-RD 64676-29B
705310-60A 705310-60A 65242-11A 64427-23F 417155-RD 64676-29B
;70531 0-63A 705310-63A 65242-11A 64427-23F 417155-RD 64676-29B
705310-64A 705310-65A 65242-12A 64427-23G 417155-RD 64676-29B
: 705310-64A 705310-65A 65242-13A 64427-23G 417155-RD 64676-29B
"705310-65A 705310-65A 65242-13A 64427-23H 417155-RD 64676-29B
- 705310-65A 705310-66A 65242-13A 64427-23K 402410-305C 64676-29D
-705310-65A 705310-66A 65242-13A 64427-23K 402410-305C 64676-29D
’_70531 0-66A 705310-68A 65242-14A 64427-23B 402410-305C 64676-29D
>:7053 10-66A 705310-68A 402410-909AA 64427-23B 402410-305C 64676-29H
7 05310-68A 705310-70A 402410-909AA 64427-23C 417155-R 64676-29L
705310-68A 705310-70A 402410-909AA 64427-23C 417155-R 64676-29L
70531 0-70A 705310-70A 402410-909AA 64427-25A 417155-R 64676-29L
705310-71A 705310-71A Part of Drive 64427-25A 402410-305D 64676-29P
705310-71A 705310-71A Part of Drive 64427-25B 402410-305D 64676-29P
705310-72A 705310-72A Part of Drive 64427-25B 417155-T 64676-29S
705310-72A 705310-72A Part of Drive 64427-25B 417155-T 64676-29S
705310-73A 705310-73A Part of Drive 64427-25D 417155-T 64676-29S

*Main Input and Drive Only Disconnects are identical. Operator handies are seperate. See table 11.15.

shooting the Drive
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Table 11.15 — Option Cabinet Replacement Parts — Common to Al Drives

Description

Reliance Part Number

A-B Part Number |

1-30 HP Control Transformer (60VA)

402410-305A /402410

40-60 HP Control Transformer (95VA)

402410-305B

1-30 Control Transformer Fuse (0.6A)

- 64676-29B / 64676-29D

75 HP Main Disconnect Handle (rod)

40-60 HP Control Transformer Fuse (1A) 64676-29D —
Remote/Local Selector 413330-20A 800EM-SM22
Remote/Local Selector Contact Block 413330-20C 800E-3L.X11
Inverter/Off/Bypass Selector 413330-20B 800EM-SM32 -
Inverter/Off/Bypass Selector Contact Block 413330-20D 800E-3L.X20
Drive Pilot Light 413330-20E 800EM-P3
Bypass Pilot Light 413330-20F 800E-3DL5
413330-20H '
Pilot Light Power Modules 413330-20G
413330-20H
1-15 HP Main Disconnect Knob (switch) 413330-20J
1-15 HP Main Disconnect Knob (handie)
20 HP Main Disconnect Knob (switch) 413330-20K
20 HP Main Disconnect Knob (handle)
25 HP Main Disconnect Knob (switch) 413330-20L
25 HP Main Disconnect Knob (handie)
30-40 HP Main Disconnect Knob (switch) 413330-20M
30-40 HP Main Disconnect Knob (handle)
1-10 HP Door Interlock Disconnect Knob (switch) 413330-20N
1-10 HP Door Interiock Disconnect Knob (handle)
1-10 HP Door Interlock Disconnect Knob (rod)
15-20 HP Door Interlock Disconnect Knob (switch) 413330-20P
15-20 HP Door Interlock Disconnect Knob (handle)
15-20 HP Door Interlock Disconnect Knob (rod)
25-40 HP Door Interlock Disconnect Knob (switch) 413330-20Q
25-40 HP Door Interlock Disconnect Knob (handie)
25-40 HP Door Interlock Disconnect Knob (rod)
50-60 HP Main Disconnect Handle (handle) 413330-20R
50-60 HP Main Disconnect Handle (rod)
75 HP Main Disconnect Handle (handie) 413330-20S

199-LF1
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Table 11.15 — Option Cabinet Replacement Parts — Common to Al Drives (Continued)

Description Reliance Part Number | A-B Part Number

100-150 HP Main Disconnect Handle (handie) 413330-20T 194R-HM4E-N1
100-150 HP Main Disconnect Handle (rod) 199-LF1

200 HP Main Disconnect Handle 413330-20V DETL-NF600ASW
YASB-16

OESA-ZK44
OZXA-26

250-300 HP Main Disconnect Handle 413330-20W DETL-NF600ASW
: YASB-16
OESA-ZK44
OZXA-27

350-400 HP Main Disconnect Handle 413330-20TX DETL-NF600ASW
YASB-16

OESA-ZK44
OZXA-27

Control Relays 413330-20TY 700-HK32A1
413330-20TZ 700-HN122

11.6 Troubleshooting the Drive Using Error Codes

The drive can display two kinds of error codes, called alarm and fault codes, to signal
a problem detected during self tuning or drive operation. Fault and alarm codes are
shown in tables 11.16 and 11.17. A special type of fault code, which occurs rarely, is
the fatal fault code, described in section 11.6.4.

Alarm Codes

An alarm condition is signified by a two- or three-letter code flashing on the display.
The drive will continue to operate during the alarm condition. You should investigate
the cause of the alarm to ensure that it does not lead to a fault condition. The alarm
code remains on the display as long as the alarm condition exists. The drive
automatically clears the alarm code when the condition causing it is removed.

Fault Codes

A fault condition is also signified by a two- or three-letter code flashing on the dispiay.
If a fault occurs, the drive coasts to stop and the RUNNING LED turns off. The first
fault detected is maintained flashing on the display, regardless of whether other faults
occur after it. The fault code remains on the display until it is cleared by the operator
using the STOP/RESET key or using the fault reset input from the selected control
source (P.000).

oﬁng the Drive 11-1 9




Error Log

The drive automatically stores all fault codes for faults that have occurred in the

system error log. The error log is accessible through the keypad, the OIM, or the :
CS3000 software. There is no visual indication that there are faults in the log. You must
access the error log to view the faults. ‘-

The error log holds the 10 most recent faults that have occurred. The last fault to occur
is the first one to appear on the display when you access the error log. The faults in
the log are numbered sequentially. The most recent fault is identified with the highest
number (up to 9). Once the log is full, older faults are discarded from the log as new °
faults occur.

For each entry in the error log, the system also displays the day and time that the fault
occurred. The day data is based on a relative 247-day counter (rolls over after :
247.55). The time is based on a 24-hour clock. The first digits of the clock data /
represent hours. The last two digits represent minutes. The clock can be reset using
P.030 (Elapsed Time Meter Reset). :

All entries in the error log and the day and time data are retained if power is lost. See
section 11.2 for the procedure for accessing and clearing the error log. ~
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11.6.1 Identifying Alarm Codes and Recovering

VTAC 7 drive alarm codes are shown in table 11.16 . Note that the alarm code will
only be displayed for as long as the problem exists. Once the problem has been
corrected, the alarm code will disappear from the display.

Table 11.16 — List of Alarm Codes

Alarm
Description Alarm Cause Corrective Action

Analog input P.011=8,9,10,0r 11 and the 4 to | Verify that PO11 is set correctly.

signal loss 20 mA analog input is below 2mA. | Check that analog input source
supply 24 mA,

V/Hz identification | V/Hz identification procedure is Allow identification procedure to

procedure active enabled and in progress. finish.
Press keypad STOP/RESET to
cancel identification procedure if
desired.

V/Hz identification | H.020 = On; V/Hz identification Proceed with V/Hz identification

procedure procedure has been enabled but procedure, start drive and allow

enabled not started. procedure to begin. Display will
change to I-Ac when drive is
started.
Change H.020 to OFF to cancel
identification and clear I-En if
desired.

Low AC input line | AC input line is low. Adjust line voltage parameter
(H.021) to match actual AC line
voltage.
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11.6.2 Identifying Fault Codes and Recovering

ATTENTION: DC bus capacitors retain hazardous voltages after input
power has been disconnected. After disconnecting input power, wait five
minutes for the DC bus capacitors to discharge and then check the
voltage with a voltmeter to ensure the DC bus capacitors are discharged
before touching any internal components. Failure to observe this
precaution could result in severe bodily injury or loss of life.

ATTENTION: Do not operate 75-400HP drives with the outer and inner
cabinet doors open due to possible exposure to high voltage. Close the
outer and inner cabinet doors before putting the drive into run. Failure to
observe this precaution could result in severe bodily injury or loss of life.

VTAC 7 drive fault codes are shown in table 11.17. To clear a single fault that has
occurred so that the drive can be started again, correct any problems indicated by the =
fault code and press the STOP/RESET key on the keypad, or assert the fault reset -

from the selected control source (P.000). Because multiple faults can occur and only
the first will be displayed, you must access the error log in order to view all of the faults’
that have occurred. See section 11.6.3 for instructions on how to view the error log.

Table 11.17 — List of Fault Codes

Fauilt

Code Description Fault Cause Corrective Action

Aln Analog input P.011 =4 or 5 and 4 to 20 mA analog | Verify that P.011 is set correctly.
signal loss input is below 2 mA. Check that the analog input source

supply 24 mA.

bYC DC bus charging Charging bypass contactor did not Check operation of the bypass
bypass contactor | close or contact closure was not contactor. Verify that the contactor is

sensed by the system. closing when the proper bus voltage
is applied.
Replace contactor.

CHS Default parameter | During drive operation: Contact Reliance or replace
restore Regulator board failure. Regulator board.
(checksum error) -

After Regulator board replacement: Contact Reliance.

EC Earth current Unintentional grounding. Check isolation between ground and
failure (ground output terminals. Possible leakage
fault) current sensor defects; replace sensor. :

EEr Non-volatile Failure on write to non-volatile Connect CS3000 software to upload
memory write memory. parameters or record parameter
failure ’ values by hand. Then replace the

Regulator board. Parameter values
will be lost when power is cycled.

EL Encoder loss Drive is not detecting feedback from | Check the connection between the

the encoder. encoder and the drive. Check the
encoder/motor coupling.

FL Function loss Function loss input on control Check external interlocks at

terminal is opened. terminals 16, 20.
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Table 11.17 - List of Fault Codes (Continued)

Fault .
Description Fault Cause Corrective Action
High time Identification process has been See H.019 for identification resuit.
identification aborted.
aborted

High line voltage

Input voltage more than 15% above
nominal.

Check actual line voltage against
H.o21.

High DC bus
voltage

DC bus voltage too high (capacitor
protection).

Check input line voltage; if
necessary, add transformer.

Deceleration time‘too short.

Increase deceleration time
P.002/P.018/P.023 versus Maximum
Speed/Hz (P.004). Install DB option
with resistors.

Input phase loss

Voltage ripple on DC bus due to
missing input phase or an imbalance
between phases.

Verify that proper voltage is being
applied to the drive. Check all
phases.

Low DC bus
voltage

DC bus voltage too low. Line dip too
long (P.042).

Check input voltage, line fuses. If
necessary, add transformer. Check
value of Ride-Through Time (FP.042),
Line Voltage (H.021).

Input rectifier diodes defective.

Check DC bus voltage. If incorrect,
replace diode set.

Network comm
loss

Communications with the AutoMax
Network kit have been lost.

Check network cabling from network
master to network option board.
Check that network master is
operating properly.

Identification
Request not yet
performed

Drive started but Identification
Result = Zero.

Reset fault. Perform Identification
Request. Restart drive.

IeShooting the Drive
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Table 11.17 — List of Fault Codes (Continued)

, Fault
Code Description Fault Cause Corrective Action
OoC Overcurrent Output phase-to-phase short. Check isolation between each output
(steady state). ‘ line.
Trips at 137% load - - .
(based on inverter Bus voltage line-to-line. Check transistor moduies for correct
type current) output. If incorrect, possible board
check Power defect; replace. Possible Hall effect
' Module rating. current sensor defective; replace.
Ground fault. Check isolation between ground and
output terminals. Possible leakage
current sensor defect; replace
sensor.
Momentary overload. Check for motor overioad; reduce
load on motor.
Bad motor. Check motor for correct 6peration.
Overtemperature (internal to drive) Check ambient temperature.
Check minimum clearance around
drive.
Internal fan loss. Check fans.
Torque boost / V/Hz too high. Check parameters H.001, H.002,
and/or H.003. Enable Identification
Request (H.020)
Motor unknown to reguiator. Check that regulator was updated
with actual motor characteristics via
ldentification Request (H.020).
Encoder wired incorrectly, wrong Check encoder wiring.
PPR. ‘
OCA | Overcurrent Acceleration time too short. Increase acceleration time
(at acceleration) (P.001, P.017, P021).
OCb | Overcurrent DC voltage too high. Check parameters H.006, H.007.
(at DC braking)
OCd Overcurrent (at Deceleration time too short. Increase deceleration time (P.002,
deceleration) P.018, P.022)
OF Overfrequency Drive has exceeded maximum Check DC bus voltage; increase
allowable output frequency. decelerating time. Check values
Regenerating energy is too high. Maximum Speed (P.004) / Overfreq.
Stability or slip compensation circuit | (H.022). Check slip compensation
adds frequency reference. (H.004).
If H.016 ON, searching current is too | If H.016 ON, check motor size versu
high. Motor is too small. Power Module size, recheck setting
of P.OO5 (too high).
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Table 11.17 — List of Fault Codes (Continued)

Fault
Description Fault Cause Corrective Action
Drive Cooling fan failure. Check ambient temperature, cooling
overtemperature fan, minimum clearances around

drive.

Motor overload

Excess motor current.
Torque boost too high, therm.
overload level too low.

Check actual current/Torque Boost
(H.003).

Check that Power Module is sized
correctly.

Reduce load on motor (for example,
at low frequency).

Excess load on motor, for example,
at too low speeds.

Check that Power Module is sized
correctly. Reduce load on motor (at
low frequency).

Loss of phase connection.

Check output lines to the motor.

Motor output
phase loss

Phase lost between drive and motor.

Check connections and cable of all 3
phases and motor windings. Replace
any damaged cable.

Missing Power
Module ID
connector

Bad or disconnected cable between
Regulator and Power Module.

Check cables between Regulator
board and Power Moduie.

Power Module not
identified

Drive parameters have been restored
to power-up defaults. Regulator has

not been configured to match Power
Module.

Power Module must be configured by
Reliance service personnel.

Drive power
electronic
overload

Power Module overloaded.
Too high DC Braking Current (H.007)
or Torque Boost (H.003).

Check load to Power Module.

Check Power Module sizing versus
application. Check DC Braking
Current value (H.007). Check Torque
Boost (H.003).

{ Communication
loss between
Regulator/PC/OIM

Serial port communication cable, PC
or OIM communication port setup.

Check connection cable and
communication port setup.

Spurious host PC
comm interrupt

Regulator board failure.

Replace Regulator board.

Asymmetrical bus
charge

Bad Power Module.

Contact Reliance.

leshooting the Drive
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11.6.3 Accessing, Reading, and Clearing the Faults in the Error Log

This procedure shows how to access and clear the error log. Note that you cannot
clear a single entry from the error log. The entire log, including all the fault codes and
the day and time stamp of each fault, are cleared simuitaneously using this procedure.

Step 1. Press the PROGRAM key until the PROGRAM LED turns on to enter
program mode.

[P.--- (&)

- SPEED E AunNNG m@
I voLTS (] REMOTE ]
o B e The First Menu General parameters are
Bl mm romwan M 106 displayed.
|:| TORQUE (] REVERSE
] Password HEll PROGRAM
ELECTRICED

Step 2. Press the ¥ key until Err is displayed.

[CJvoLTs  [_] REMOTE

[ amps  [_]d06

{__1Hz J auTo Prngram

1 Kw N FORWARD "OG

[ TORQUE (] REVEASE

[] Pasaword Bl PROGRAM
sTOP

e

ELECTRI D

Step 3. Press the ENTER key.

If no faults have occured, Err will be

= e | AUI0 AN displayed again. If only one fault has
L] voirs (] mewore occurred, the fault code will be displayed as

CJames  [(JdoG X .
e g o u the first entry in the Iog. If more j(han one
E—J ToRaue [ ReveRse fault has ocurred, the first entry is the latest
[ Password Bl PROGRAN ENTER

fault that occurred.

STQP
ReSeT | | START RELIANCE,
ELECTRICHD

Step 4. Press the A key or the ¥ key.

The display steps through the error log
entries, which are numbered 0 through 9
(maximum).
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Step 5. Press the ENTER key.

| 7 alv]
EaED
B srEE0 [ AUNNING MAN Reverse
Cvolts ) H .
Lo S hawon o The display shows the day stamp, which can
= romano M J06 range from O to 248 days.
{1 TORQUE [__] REVERSE
(T Pessword I PROGRAM
=
RELIANCE

L ELECTRICECD

Step 6. Press the ¥ key.

-~

ey e | Auto The display shows the time stamp, which is
[ vours [ mewore based on a 24-hour ciock. Use the arrow

COawes [ Joe BM : .
e Cwme Mm keys to move between the day and time

ke EE FORWARD
7] TORQUE (__) AEVERSE
[T Password JEE PROGRAM ENTER data'
STOP
RESET | | START RELIANCE
L ELECTRICHD

Step 7. Press the PROGRAM key, which displays the error log entries again.

The display shows the error log entry prior
to or associated with the time stamp.

Step 8. Repeat steps 4 though 7 for each additional error log entry to view the
time and date for each error log entry.

Step 9. When you have viewed all the entries, you should clear the error log.

Clr ALY
— —— [ AUT0 )("Fonvars Press the ¥ key while you are viewing any
5 vos £ neuore entry in the log until the dispiay shows CLr.

) ames []Joa
e B Press ENTER to clear the error log. Al
) Kkw B FORWARD

[ TORQUE ] REVERSE entries will be cleared.
[ Password Il PROGRAM ENTER
STOP
LS ELECTR!
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11.6.4 Identifying Fatal Fault Codes and Recovering

Step 10. Err will be displayed again to indicate that the log is empty.

(Err YD)

AUTO ard
[ voLts ") meMoTE
CJanwps  [_JJoG
[CJHe 1 auto Program BUN
CKke B FORWARD JOG
[ TORQUE (] REVERSE

[ Password Bl PROGRAM
RELIANCE,

STOP
RESET START
ELECTRICEC

Step 11. Press the PROGRAM key to access monitor mode.

Fatal fault codes are distinguished by the letter F before the code. They normally
indicate a malfunction of the microprocessor on the Regulator board. In some cases,
fatal fault codes can be reset and the drive can be restarted. Table 11.18 lists the fatal
fault codes that can be reset. If any other fault code appears on the display, you will -
need to replace the Regulator board.

It the fault code FUE appears in error log entry O, it indicates a fatal fault occurred
before power was lost. Contact Reliance or observe the drive for subsequent fatal
errors before turning off power. Fatal fauit codes are not retained after power loss.

Table 11.18 — Fatal Fault Codes That Can Be Reset

Fault

Code Description Fault Cause Corrective Action

F3 Encoderpower-up | Encoder voltage is less Turn off power to the drive. Disconnect the
diagnostic error. than 10 V. encoder wiring from the terminal strip. Turn

power to the drive back on.

If the F3 error does not re-occur, the problem is
in the wiring between the drive and the encoder.
I the F3 error occurs again, the problem is in the
Regulator board, which should be replaced.

F 60 Option port The option board could Check the ribbon cable between the Regulator
identification error. | not be identified by the board and the option board. Refer to the

regulator. appropriate option board instruction manual for
more information about the option board.

F 61 Option board Option board has failed Check the ribbon cable between the Regulator
power-up one or more power-up board and the network option board. Replace
diagnostic failure. | diagnostics. the option board if necessary.

See the appropriate instruction manual for more |
information about the option board.

F 62 Option board During operation, the If intermittent, check for causes of noise, for

or runtime error. option board watchdog proper grounding, and that outputs are not

F 26 failed or handshaking exceeding rated current capacities.

with the drive failed. Replace the option board if necessary.
Refer to the appropriate instruction manuai for
more information about the option board. ]
11-28
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Technical Specifications

Table A.1 — Service Conditions

"AC Line Distribution Syétem Capacity
(maximum) for 208 VAC Units

500KVA, three-phase with 25,000 amps symmetrical fault
current capacity with a line impedance of less than 8%.

-AC Line Distribution System Capacity
(maximum) for 460 VAC Units

1200KVA, three-phase with 85,000 amps symmetrical fault
current capacity with a line impedance of less than 5%.

Control Method

All-digital vector, sinusoidal pulse width modulated (PWM)

’Displacement Power Factor

0.96

“"Lvine Frequency

50/60Hz (+2Hz)

Line Voltage Variation

+10%

-Line Dip Ride-Through

Adjustable up to 999.9 seconds (see P.042)

M_otor Lead Lengths

250 feet total

Remote Operator Control Wire Length

Up to 1000 feet from the drive

Analog Speed Reference Resolution

1/1024 (10 bits) 0.1%

Acceleration Adjustment Range

0.1 to 999.9 seconds (within the ability of current)

2 kHz, 4 kHz, or 8 kHz, software-selectable

50% to 110% (based on drive nameplate rating)

1.0

From 0 RPM to maximum speed

Motor slip dependent

+1RPM with local keypad, +4095 counts with a network or
serial reference

3% with optimal parameter setting (typicat)

Table A.2 — Environmental Conditions

Condition Specification
Operating Temperature (Ambient) 32 to 104°F
Storage Temperature (Ambient) —40 to +149°F

Humidity

5 to 95% (non-condensing)

echnical Specifications




Table A.3 — Terminal Strip Input Specifications

Signal Type Terminal(s) Specification ]
Speed Reference Input 12-15 10V (@ 50Kohm inputﬁ
impedance or 20 mA)
Digital Inputs (1 to 8) 16 +24VDC Isolated Supply
17 Remote/Local (Default)
18 Ramp1/Ramp2 (Default)
19 Forward/Reverse
(Default)
20 Function Loss
21 Run/Jog
22 Reset
23 Stop
24 Start

Table A.4 — Terminal Strip Output Specifications

Signal Type Terminal(s) Specification
Analog Output 10 to 11 (scaled signal) | 0-10VDC or 4-20mA
Snubber - - 26 to 27 Used with older Snubber Resistor
Resistor Braking Kits, such as the M/N
- 2DB4010 series, that require a
gate turn-on signal from the drive.

Table A.5 — Terminal Strip RS-232 Specifications

Signal Type Terminal(s) Specification
RS-232 Communications 1 XMIT
2 RECV
3 COMMON

VTAC 7 User's Guide Version 6.04



Table A.6 — Input Signal Response Times (Maximum)

Signal Type and Source

Volts/Hertz Regulation’

Keypad START

150 milliseconds

Terminal Strip:

START

126 milliseconds

STOP, RESET, FL

75 milliseconds

Preset Speeds

75 milliseconds

Analog Speed/Trim Reference

16 milliseconds

Analog Torque Reference

N/A

Network:

START

46 milliseconds + network transport time

STOP, RESET, FL

26 milliseconds + network transport time

Analog Speed/Trim Reference

5 milliseconds + network transport time

Torque Reference

N/A

These are the maximum times from transitioning the input to the drive reacting to the input.

echnical Specifications
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Compliance with Machinery Safety
Standard EN 60204-1:1992

The VTAC 7 drive complies with these sections of machinery safety standard
EN 60204-1:1992.

EN60204-1
Section Title
Protection against electrical shock
6.2.1 * Protection by enclosure
:6.2.3 * Protection against residual voltages
8.3.1 ® Protection by automatic disconnect of supply
6.4 * Protection by the use of PELV (Protective Extra Low Voltage)

Protection of equipment

* Overcurrent protection

723 ¢ Control circuits

7.2.6 * Transformers

* Protection against supply interruption or voltage reduction and subsequent restoration

Equipotential bonding

8.2.1 * General (the PE terminal)

8.2.2 * Protective conductors (connection points)

823 * Continuity of the protective bonding circuit

" 8.2.7 * Protective conductor connecting points bt

» * Bonding to the protective bonding circuit for operational purposes
8.4 * Insulation failures

* Bonding to a common reference potential
® Electrical interferences

Control circuit and control functions

,’9-1-1 ® Control circuit supply
9.1.3 * Protection
9.1.4 * Connection of control devices
: * Control functions
9.2.1 ® Start function
2.2 * Stop function

9.2.3 * Operating modes

f9‘2'5 * Operation

9253 * Stop

9.25.6 ® Hold-to-run controls

9.2.6 * Combined start and stop controls

Mpliance with Machinery Safety Standard EN 60204-1:1992 B-1



EN60204-1

Section Title
9.3 * Protective interlocks
9.3.5 * Reverse current braking
9.4 ¢ Control functions in case of failure
9.4.2.1 | e Use of proven circuit techniques and components
9.4.3 ® Provisions for redundancy
9.4.3.1 | e Earth faults
9.43.2 | e Voltage interruption
10 Operator interface and machine mounted control devices
10.2.1 ¢ Pushbutton colors
10.8 * Displays
11 Control interfaces
11.2 ¢ Digital input/output interfaces
11.2.1 * [nputs
11.2.2 * Qutputs
11.3 * Drive interfaces with analog inputs

- 11.3.1 e Separation between control and electric drives
11.5 e Communications
12 Electronic equipment
12.2.2 e Electronic control equipment
12.2.3 ¢ Equipotential bonding
12.3 ¢ Programmable equipment
12.3.1 * Programmable controllers
12.3.2 | * Memory retention and protection
12.3.3 | ® Programming equipment
12.3.4 ® Software verification
12.3.5 | ® Use in safety-related functions
13 Controlgear: Location, mounting and enclosures
13.2.3 * Heating effects
13.4 ¢ Enclosures, doors and openings
15 Wiring practices
15.1.1 * General requirements
15.1.3 e Conductors of different circuits
15.2.2 ¢ |dentification of the protective conductor
18 Warning signs and item identification
18.2 * Warning signs
18.4 ¢ Marking of control equipment
19 Technical documentation
19.1 * General

B-2
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Drive Regulation Overview

The VTAC 7 drive is a digital drive that provides open loop volts/hertz regulation of AC |
motors. See figure C.1 for a block diagram of the regulator.

Volts/hertz regulation provides general purpose open loop AC drive control. It does

not use a speed feedback device. In this type of control, the regulator maintains a

programmed ratio of voltage to an output frequency, which provides constant or

variable motor torque across a wide speed range. An internal function generator :
calculates the output motor voltage based on requested frequency and user-specified }
motor characteristics. The control loop output switches the power device gates, ?;
generating pulse-width-modulated (PWM) waveform to the motor. !

~Drive Regulation Overview
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Figure C.1 — Volts/Hertz Regulation Block Diagram
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Alphabetical Listing of Parameters

First Menu General Parameters

Accel Time 1 (RAMP 1) . ... o e e P.001
Control Source .. .....ooou i .. .P000
Current Limit. .............. e et P.005
Decel Time (RAMP 1). . ........ ... i, e .P.002
Maximum Speed. . ......... ... P.004
Minimum Speed . ........ ... ... P.003
Second Menu Password. .. ........ ... P.006
Second Menu General Parameters
Accel Time 2 (RAMP 2) ... ... ... . PO17
AUTOMANKey Disable................. i P.052
Carrier Frequency (kHz). .. ... .. i P.047
Country Defaults. . . ... . P.049
Decel Time 2 (RAMP 2) .. ... ... . P0O18
Diagnostics Display . .............. .. ... e P.091
Diagnostics SOUrCe. ... ....ouiii it e P.090
Draw Gain Percentage ... ......... ... P.0O16
Elapsed TimeMeter. ...... ... .. .. .. . . P.029
Elapsed Time Meter Reset. ... ............. e e e, P030
Encoder Loss Enable . . . . . e e e e e e e P.039
Fault Auto Reset Attempts . ............ .. ... .0 ueii P.043
Fault Auto Reset Time . ........ ... ... . P044
Forward/Reverse Configuration ...................00ouieeooe o, P.027
Function Loss Response .. ... . T T P.026
Jog Ramp Accel Time. ........ e P.021
Jog Ramp Decel Time .. ... e e e e P022
JogSpeedReference............. ... ... i P.020
Level Sense StartEnable . . ............. oo Po54
Line Dip Ride-Through Time. ................ e e P042
Manual Reference PresetEnable........................... P P.053
MOP Accel/Decel Time. .. ...t P.023
MOP Reset Configuration. .. ............ ... oiui . P024
MotorOverload Enable. . ........ ... ... ... ... i . P.040
Motor Overload TYPe . ... ..ot e P.041
Network Connection Type. .. ...... ... ot P.061
Network DropNumber . ... ... ... ... .. . . P.060
Network Output Register 1 Source. .. ........oo e P.066
Network Output Register2 Source. ................... .. 0o . P067
Network Output Register 3Source. .. ........ou oo P.068
Network Output Register 4 Source. .. ....... e e e e e P.069
Option Port: Communication Loss Response. .. ... .........ooeooooonn. .. Po62
Option Port: Network Reference Source .. ............oouueeonnn. ... P.063
Option Port: Network Trim Reference Source. . ........... et . P.064
Option Port: Type and Version . .............cuuuenn P.065
Output Phase LossEnable. ...................o i P.045
Output Relay Configuration ............... ... ... ... .. . . . ... ... P0O13
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Second Menu General Parameters

(continued)

Power Module Output Amps . .. ........... ..o P.0g5
Power Module Type. .. ... ... ... .. . P.0gg9
PresetSpeed 1...... ... . ... P.031
PresetSpeed2....... ... . ... . P032
PresetSpeed3...... ... ... . ... P033
PresetSpeed4....... ... .. ... ... P034
Preset Speed 5..... ... ... .. . P.035
PresetSpeed 6......... ... ... .. . . P.036
PresetSpeed 7..... ... . P037 -
PresetSpeed8...... ... ... ... ... P0O38
Programming Disable . ................... ... . .. PO51
Restore Defaults . ......... ... .. ... ... ... ... .. ... P.050 -
S-CurveEnable........... ... ... .. .. . . P.0O19
Software VersionNumber......................... .. .. P.0g98 :
Speed Display Scaling .................. .o i ... PO28 -
STOP/RESET Key Disable . ..............o.ouvuiinan P.055
SOPTYPE .. P.025
Terminal Strip Analog Input Gain ..................... ... ... .. .. R0O10°
Terminal Strip Analog Input Configure .. ........... ... 0o ... PO11..
Terminal Strip Analog Input Offset . ................cc.ouvono F.009
Terminal Strip Analog Output Source . ... ........oou e PO12
Terminal Strip Digital Inputs Configure . ... ................c.0. 0. .. P.0O07 ..
Terminal Strip Speed Reference Source. .. ..........c.coooiovon . P.008
Trim GainPercentage . ............ ... . ... oo P.015
TrimReference Source . ............ ... . ... i P.014 -
Volts/Hertz or Vector Regulation . . ..............c.cooorornoe P.048

ACLineVolts. ... ... .. . . . H.021
Avoidance Frequency Band 1................ccovviureinnon . H.011
Avoidance Frequency Band 2. ...................ooouueoni H.013
Avoidance Frequency Band 3. .......... ... H.015
Avoidance Frequency Enable ... ................ccooooee H.009
Avoidance Frequency Midpoint 1 ................ oo H.010
Avoidance Frequency Midpoint2 ...................... ... ... .. ... . H.012
Avoidance Frequency Midpoint 3 ... ................. 00 H.014
DCBrakingCurrent. . ....... ... ... ... i H.007
DCBrakingEnable ......... ... ... ... ... ... ... . 0. H.005
DC Braking Start Frequency . ......... ..o H.006
DCBraking Time. . .. ...t e H.008
Identification Request . . ......... ... ... . ... . .. ... . . H.020
Identification Result. . . ......... .. ... ... ... ... . ... . . . H.019
Input Power/Snubber Configuration .. ...............coooooeeo H.017
Motor Nameplate Amps .. .............coouuiiun H.002
Motor Nameplate Base Frequency . ..............ooverenononnonnnoo. H.001;
Motor Nameplate Volts . ................. ... oo . H.000
Overfrequency Limit .. .............. ... ... ... . 0 H.022.
Slip Compensation ............. ... .. ... H.004
Sync Direction. ... . H.016.
Torque BoostVoltage . ..................oooiuun H.003:
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Second Menu RMI Parameters

Analog Input Gain. .......... ... . r.011
Analog Input Offset. . ............... ... ... . r.010
Analog Output 1 Gain. ............. .. o r.003
Analog Output 1Offset. . ........... .. ... r.002
Analog Output 1Source. .............oo o r.001
AnalogOutput2 Gain. ........... ... oo .r.006
Analog Output2 Offset........... ... .. ... oo r.005
Analog Output 2 Source . .. ..o r.004
Analog Output 3Gain. ............. .o i r.009
Analog Output 3Offset.....................ooo e r.008
Analog Output3Source. .. .................o i r.007
Current Detection Hysteresis .. ................................... r.060
Current Detection Level 1............................. .. ....... r.057
Current Detection Level 2......................................... . r.058
Current Detection Level 3......................................... . r.059
Digital Input Configuration ................................ .. ... ... . r.030
Digital Output 1 Configuration. .. ................................... . r.031
Digital Output 1 Delay Time . .................. ... i r.040
Digital Output 2 Configuration. . .................... ... ... ... ... r.032
Digital Output2 Delay Time ... ..................cooooio i r.041
Digital Output 3 Configuration. . ...................... ... ... ... r.033
Digital Output 8 Delay Time .. ..............ooiueiei r.042
Digital Output 4 Configuration. . ......................... ... ... ..r.034
Digital Output 4 Delay Time ....................ooiuii r.043
Frequency Input Gain..................... ... ... ... ... ... . R r.016
Frequency Input Offset. ... .......... ... ... ... .. ... . . . ... ...r.015
Frequency Input Sample Period . ..................... ... .. .. ... r014
Low Speed Detection Level ......................... ... . ... r.056
Pl Regulator Integral Gain .......................... .. .. ... r.022
Pi Regulator Offset........... T e r.020
Pl Regulator Proportional Gain. . ..................... ... r.021
Relay Output 1 (NO) Configuration. ... ................... ... ... r.035
RelayOutput1Delay'ﬁme.................., ......... e, r.044
Relay Output 2 (NO/NC) Configuration ............................ ... r.036
Relay Output2Delay Time. .. ........... ... ... i r.045
Relay Output 3 (NO/NC) Configuration ............................. r.037
Relay Output3Delay Time.................... ... ... ... ... ... r.046
Speed Detection Hysteresis Band . ........................ ... r.053
Speed Detection Level 1.............................. .. .. ... .. r.050
Speed DetectionLevel 2.......................... ... .. .. .. .. . r.051
Speed DetectionLevel 3. ................................ ... ... r.052
Torque Detection Hysteresis. . ................................... r.066
Torque Detection Level 1 .............. ... et r.063
Torque Detection Level2 ................... ... ... . r.064
Torque DetectionLevel 3 . ...................... ... e e e r.065
Torque/Current Limit Source. . ................... ... .0 i r.025

Refer to the Remote Meter Interface board manual (D2-3341) for the RMI parameter
descriptions.
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Record of Your Parameter Settings

. Parameter No. Parameter Name Setting Date
,First P.000 | Control Source

Menu P.001 | Accel Time 1 (RAMP 1)
General P02 | Decel Time 1 (RAMP 1)
P.003 | Minimum Speed

P.004 | Maximum Speed

P.O0OS | Current Limit

P.006 | Second Menu Password

~Parameter No. Parameter Name Setting Date

‘Second | PO07 | Terminal Strip Digital Inputs Configure

enu P.008 | Terminal Strip Speed Reference Source

eneral "'poog | Terminal Strip Analog Input Offset

P.010 | Terminal Strip Analog Input Gain

PO11 Terminal Strip Analog Input Configure

P012 | Terminal Strip Analog Output Source

P.013 | Output Relay Configuration

P0o14 Trim Reference Source

P.015 | Trim Gain Percentage

P016 | Draw Gain Percentage

P017 | Accel Time 2 (RAMP 2)

P.018 | Decel Time 2 (RAMP 2)

Po19 S-Curve Enable

P.020 | Jog Speed Reference

P.021 | Jog Ramp Accel Time

P022 | Jog Ramp Decel Time

P.023 MOP Accel/Decel Time

P024 | MOP Reset Configuration

P.025 | Stop Type

P.026 | Function Loss Response

P.027 | Forward/Reverse Configuration

P028 | Speed Display Scaling

P.029 | Elapsed Time Meter

P.030 | Elapsed Time Meter Reset -

P.031 Preset Speed 1

P032 | Preset Speed 2

Recorg of Your Parameter Settings E-1




Parameter No. Parameter Name Setting Date
Second | P.033 | Preset Speed 3
Menu P.034 | Preset Speed 4
- Gene’ral P.035 | Preset Speed 5
(contd) P.036 | Preset Speed 6
P.037 | Preset Speed 7
P.038 | Preset Speed 8
P.039 | Encoder Loss Enable
. P.040 | Motor Overload Enable
' P.041 | Motor Overload Type
g P042 | Line Dip Ride-Through Time
i, P.043 | Fault Auto Reset Attempts
i P.044 | Fault Auto Reset Time
P.045 | Output Phase Loss Enable
P047 | Carrier Frequency (kHz)
P.048 | Volts/Hertz or Vector Regulation
P.049 | Country Defaults
P.050 | Restore Defaults
P.051 Programming Disable
P.052 | AUTO/MAN Key Disable
P.053 | Manual Reference Preset Enable
P.054 | Level Sense Start Enabie
P.055 | STOP/RESET Key Disable
P.060 | Network Drop Number
P.061 Network Connection Type _
P.062 | Option Port: Communication Loss Response
P.063 | Option Port: Network Reference Source
P.064 | Option Port: Network Trim Reference Source
P.065 | Option Port: Type and Version
P.066 | Network Output Register 1 Source
P.067 | Network Output Register 2 Source
P068 | Network Output Register 3 Source
b P.069 | Network Output Register 4 Source
P.090 | Diagnostics Source
P.091 Diagnostics Display
i P.095 | Power Module Output Amps
P098 | Software Version Number
P099 | Power Module Type B
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= parameter No. Parameter Name Setting Date
Second | H.000 | Motor Nameplate Volts
Menu H.001 | Motor Nameplate Base Frequency
Volts/ H.002 | Motor Nameplate Amps
‘Hertz H.003 | Torque Boost Voltage
H.004 | Slip Compensation
H.005 | DC Braking Enable
H.006 | DC Braking Start Frequency
H.007 | DC Braking Current
H.008 | DC Braking Time
H.009 | Avoidance Frequency Enable
H.010 | Avoidance Frequency Midpoint 1
H.011 | Avoidance Frequency Band 1
H.012 | Avoidance Frequency Midpoint 2
H.013 | Avoidance Frequency Band 2
H.014 | Avoidance Frequency Midpoint 3
H.015 | Avoidance Frequency Band 3
H.016 | Sync Direction
H.017 | Input Power/Snubber Configuration
H.018 | Volts/Hertz Curve Type
H.019 | ldentification Result
H.020 | Identification Request
H.021 | AC Line Volts
1 H.022 | Overfrequency Limit
Second | r.001 Analog Output 1 Source
Menu r.002 Analog Output 1 Offset
RMi r.003 Analog Output 1 Gain
r.004 Analog Output 2 Source
r.005 Analog Output 2 Offset
r.006 Analog Output 2 Gain
r.007 Analog Output 3 Source
r.008 Analog Output 3 Offset
r.009 Analog Output 3 Gain
r.010 Analog Input Offset
r.011 Analog Input Gain
r.014 Frequency Input Sample Period
r.015 Frequency Input Offset
r.016 Frequency Input Gain
r.020 Pl Regulator Offset
r.021 Pl Regulator Proportional Gain
r.022 P! Regulator Integral Gain
r.025 | Torque/Current Limit Source
r.030 Digital Input Configuration
r.031 Digital Output 1 Configuration
r.032 Digital Output 2 Configuration
Record of Your Parameter Settings E-3




Parameter No.

Parameter Name

Setting

Date

Second | r.033 Digital Output 3 Configuration
Menu r.034 | Digital Output 4 Configuration
RMI , r.035 Relay Output 1 (NO) Configuration
(cont'd) 636 | Relay Output 2 (NO/NC) Configuration
r.037 Relay Output 3 (NO/NC) Configuration
r.040 Digital Output 1 Delay Time
r.041 Digital Output 2 Delay Time
r.042 Digital Output 3 Delay Time
r.043 Digital Output 4 Delay Time
r.044 Relay Output 1 Delay Time
r.045 Relay Output 2 Delay Time
r.046 Relay Output 3 Delay Time
r.050 Speed Detection Level 1
r.051 Speed Detection Level 2
r.052 Speed Detection Level 3
r.053 Speed Detection Hysteresis Band
r.056 Low Speed Detection Level
r.057 Current Detection Level 1
r.058 Current Detection Level 2
r.059 Current Detection Level 3
r.060 Current Detection Hysteresis
r.063 Torque Detection Level 1
r.064 Torque Detection Level 2
r.065 | Torque Detection Level 3
r.066 Torque Detection Hysteresis
E-4 VTAC 7 User's Guide Version 6.




Power Module-Dependent
Parameter Default Values

Second Menu General Parameter Carrier Frequency (P.047) Parameter
(USA Defaults)

The default is 8 Hz for these Power Modules:
¢ Standard 1-25HP @208V

¢ Standard 1-200HP @460V

The default is 4kHz for these Power Modules:
* Wall-mount 30-100HP @208V

* Wall-mount 75-200HP @460V
® Standard 250-350HP @460V

The default is 2kHz for Power Modules for standard 400HP @ 460V

“ower Module-Dependent Parameter Default Values F-1



Second Menu General Parameter Motor Nameplate Amps (H.002) Parameter

(USA Defaults)

———

Power Power Power
Module Default Module Default Module Default
H2160 | g | ISHAISO | o | owaten | ous
iz | 1S | oo | % | sewsie | 1000
:ng;gg 5.4 :gm;gg 240 | 100w2160 | 275
oy 2.7 25W2160 81 | Joowaee | 1300
3,'12;23 7.6 ::m;gg 29.7 11:55;:112: 160.0
ey 3.8 30W2160 105 | Jopais0 | 100
dam | e | W] e e e
:::;gg 6.1 40W2160 135 250H4160 | 302.0
;ﬂ_ilﬁg 18 :g::;gg 48.7 300H4160 361.0
;m;gg 9.0 50W2160 150 350H4160 | 414.0
13:2;23 238 :gmggg 625 | 400H4160 | 477.0
}gm;gg 11.9 60W2160 195
lshzzso | %5 | comases | 689
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Configuring the Digital Inputs When
the RMI Board is Installed in the Drive

The VTAC 7 drive Regulator board contains three user-configurable digital inputs.
Parameters P.007 (Terminal Strip Digital Inputs Configure) and P.008 (Terminal Strip
Speed Reference Source) specify how these digital inputs are used.

If an optional Remote Meter Interface (RMI) board is installed in the drive, four
additional digital inputs are available. RMI parameter r.030 specifies how the RMI
digital inputs are used.

The Regulator board digital inputs and the RMI digital inputs cannot be used for the
same functions. One parameter cannot be set to a value that requires resources
(digital inputs) or a duplication of function that is used or defined by the value of
another parameter.

The acceptable values for P.008 are based on the value selected for P.007 and by the
value selected for r.030:

* P.008 is limited by P.007 and r.030
* P.007 is limited by P.008
® 1.030 is limited by P.008

First determine what functions are to be assigned to the three digital inputs on the
Regulator board. Once you have determined this, select the appropriate settings for
P.007 and P.008. As shown in the following tables, the desired value for P008 must be
permissible by both the P.007 and r.030 values. If either column indicates that the
value is not acceptable, P.008 cannot be set to that value. Use the following tables to
help determine the appropriate settings for your application.

Refer to chapter 4 in this manual for a complete description of parameters P.007 and
P.008 and their corresponding options. Refer to the RMI board instruction manual
(D2-3341) for a complete description of parameter r.030 and its options.
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Summary of Options for P.007, P.008, and r.030

DI

P.007 Options

P.008 thions

Dl

FWD/REV | RAMP 1/2 | REM/LOC Not used Not used Not used
Notused | FWD/REV | RAMP 1/2 "MOP T MOP | Not used
Not used FWD/REV | REM/LOC 2 Presets Not used Not used
Not used RAMP 1/2 | REM/LOC 4 Presets Not used
Not used Not used FWD/REV 8 Presets

Not used Not used RAMP 1/2 Analog ref Not used Not used
Not used Not used REM/LOC | and 1 preset

Not used Not used Not used Analog ref and 3 presets Not used

Analog ref and 7 presets

0-7 (all)

r.030 Options

Ref 1/2 A/F Aux 2 Aux 1
Ref 1/2 A/F Aux 2 Pl Enable
Ref 1/2 MOP T MOP | Aux 1
Ref 1/2 MOP T MOP | P! Enable
Ref 1/2 2 Presets Aux 2 Aux 1
Ref 1/2 2 Presets Aux 2 Pl Enable
Ref 1/2 4 Presets 4 Presets Aux 1
Ref 1/2 4 Presets 4 Presets Pi Enable
Ref 1/2 8 Presets 8 Presets 8 Presets

Option Comparison Tables

0-6 (all) 0-12 (all)

0-6 (all) 47,12

0, 2-6 1-7,9-12

0, 2-6 4-7,12

, 7
1 1-7,9-12

4-7,12

7

G-2
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Using the Terminal Strip Analog Input

An analog reference input is provided at terminals 12 through 15 on the drive’s
Regulator board. This input accepts either a +10 VDC or 0 to 20 mA signal. The
analog-to-digital conversion provides 10-bit plus sign resolution and a digital range of
+1023.

The analog input can be used as a reference for:

* Speed reference (P.000, P.O07/P.008)
® Trim reference (P.014)

* Outer control loop feedback (U.040)

Parameters P.009 (Terminal Strip Analog Input Offset) and P.010 (Terminal Strip
Analog Input Gain) adjust the converted value for any external signal errors.
Parameter P.011 (Terminal Strip Analog Input Configure) specifies the type of signal
used and to invert the converted value, if required.

Three quantities are calculated from the analog input value: scaled, speed
normalized, and torque reference. The scaled value is used for the outer control loop
(OCL) feedback. The speed normalized value is used for either speed or trim
reference. Figure H.1 shows the relationship between the input and the calculated
values.

Analog Input
(£ 1023)

+ . Analog input Scaled
G X4 14095 @ 10V (20 mA)
+ [ P.004
P.010 P.O11
P00 | p 11 N Analog Input
G | Normalized to Speed
Loss + P.004 @ 10V (20 mA)
Detect
R
Ain  Aln 003
Fault
Alarm Analog Input Torque

[X47 Reference
150% iq @10V (20mA)

Figure H.1 — Terminal Strip Anaiog Input
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H.1

H.2

Configuring the Analog Input

Parameter P.011 specifies the type of input and whether it is to be inverted after it is
converted by the drive. The parameter setting should coincide with the position of
jumper J4 on the Regulator board. For example, if a voltage input is applied, J4 should
be set to +10 VDC and P.011 should be between 0 and 3. if a current input is applied,
J4 should be set to 0 to 20 mA and P.011 should be between 4 and 11. :

If P.O11 is odd, the digital value of the input is inverted resulting in a positive input
inverted to a negative reference value, and a negative input converted to a positive
reference value. Note that the Forward/Reverse Configuration parameter (P.027) is
applied after the analog input.

The 4 to 20 mA can be configured to generate a drive fault or a drive alarm if the input:
falls below 2 mA. See the P.011 parameter description for more information.

Using the Analog Ihput as Speed or Trim Reference

When the analog input is used as speed or trim reference, the analog input value wil‘l
be interpreted internally as shown in table H.1 and described below: i

Table H.1 — Analog Input Conversion Scaling for Speed or Trim Reference

Analog Input Values Corresponding Internal Value

+10 VDC (20 mA) P.004 (Maximum Speed)

0 VDC (0 mA) P.003 (Minimum Speed)

-10 VDC —P.004 (Negative Maximum Speed; reverse or 0, see P.027) |-

¢ The maximum positive analog input value (+10 VDC or 20 mA) corresponds to the
value specified as the maximum speed of the drive (P.004).

¢ The maximum negative analog input value (—10 VDC) corresponds to —P.004
(reverse.or 0, see P.027).

* The minimum analog input value (0 VDC or 0 mA; 4 mA if P.011 =4, 5, or 8 to 11)
corresponds to the value specified as the minimum speed of the drive (P.003).

* When P011 = 0 or 1, there is no hysteresis provided around zero on the input.
Therefore, if the input fluctuates around zero, the reference will toggle between
positive minimum speed (+P.003) and negative minimum speed (—P.003).

Note that the analog input is scaled based on the values entered in P.003 and P.004. It
these parameters are changed while the drive is running, and the analog input is used
as the speed or trim reference, the speed reference will change even though the input
value has not.

Figure H.2 illustrates how the analog signal is scaled internally by the drive when it is.
used as the speed or trim reference. The solid line indicates the conversion when the
non-inverted state is selected (P.011 is even). The dashed line indicates the
conversion when the inverted state is selected (P.011 is odd).
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+Maximum Speed
AN (P.004)
~
~
~
~
~
~
~
~
~
+Minimum Speed
(P.003) —" ovDe
0to4 mA
-10 VDC +10VDC
—Minimum Speed N +20 mA
(P.003) S
~
~
~
~
~
~
~
~
N
—Maximum Speed S
(P.004)
Terminal Strip Analog input
P.011 is even = non-inverted
——— P.011 is odd = inverted

Figure H.2 — Analog Input Conversion Scaling (Speed or Trim Reference)

H.2.1 Adjusting for External Signal Errors Using the Offset and
Gain Parameters

When the analog input is used for speed or trim reference, parameters P.009 (Terminal
Strip Analog Input Offset) and P.010 (Terminal Strip Analog Input Gain) can be used to
compensate for any offset or gain errors in the external circuitry.

The value in P.009 is first added to the converted 10-bit value and then the gain is
applied. If an offset or gain adjustment is needed, the offset shouid be adjusted first,
with the minimum input applied, and the gain adjusted last, with the maximum input
applied.

To remove a positive external offset, enter a negative value into P009. In most cases,
the offset is left at the default value of zero and is only adjusted to counteract external
circuitry errors.

The adjustment range for P.009 is —900 to +900. For 0 to 10V (or —10V to +10V input)
a value of +1 equals an offset of approximately 10mV. For 0 to 20 mA input, a value of
+1 equals an offset of approximately 20uA.
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To adjust the offset (P.009):

Step 1. Verify that the analog input is configured as the speed reference control
source (P.000 = rE (or AUTO is selected) and P.008 = 0).

Step 2. Display the converted value of the analog input using the selected speed
reference display mode. (Refer to chapter 8 for the procedure for displaying *
the selected speed reference.) ;

Step 3. Adjust P.009 to achieve the value of minimum speed when the analog input‘ ;
is set to the position where minimum speed is desired. ,

The gain parameter is typically used to compensate for saturatlon or insufficient
voltage from the input source.

Unless the input is a 4 to 20 mA signal, before adjusting the gain, set P.011to0to
avoid clamping the reference at 0. After adjusting P.009 and P.010, change P.011 to
reflect the intended input.

To adjust the gain (P.010):

Step 1. Verify that the analog input is configured as the speed reference control
source (P.000 = rE (or AUTO is selected) and P.008 =0 ).

Step 2. Display the converted value of the analog input using the selected speed
reference display mode. (Refer to chapter 8 for the procedure for displaying -
the selected speed reference.) &

Step 3. Adjust P.010 to achieve the value of maximum speed when the analog mputvjE
is set to the position where maximum speed is desired. For example, ifa
speed pot is used, rotate the pot to its maximum position.

The adjustment range for P.010 is 0.100 to 5.000.
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Default Parameter Settings

These are the VTAC 7 drive factory-set parameter values. They are not the default
values if P.050 (Restore Defaults) is set to ON.

ATTENTION: The VTAC 7 drive is preconfigured to provide V/Hz
regulation. In order for the drive to operate as described in this instruction
manual, parameters P.048, P.049, and P.050 must not be changed by the
user. Failure to observe this precaution could result in damage to, or
destruction of, the equipment.

Table .1 — First and Second Menu General Parameters

USA
Parameter Name - (P.049 = USA)

Control Source LOCL
Accel Time 1 20.0
Decel Time 1 | 20.0
Minimum Speed 5.0Hz
Maximum Speed v 60.0 Hz
Current Limit 100%
Second Menu Password 5 N/A
Terminal Strip Digital Inputs Configure 0
Terminal Strip Speed Reference Source 0
Terminal Strip Analog Input Offset 0
Terminal Strip Analog Input Gain 1.000
Terminal Strip Analog Input Configure 2
Terminal Strip Analog Output Source 0
Output Relay Configuration 0]
Trim Reference Source 0
Trim Gain Percentage ‘ 0.0
Draw Gain Percentage 0.0
Accel Time 2 20.0

efault Parameter Settings )



Table 1.1 - First and Second Menu General Parameters (Continued)

Parameter USA
No. Parameter Name ‘ (P.049 = USA)
PO18 Decel Time 2 200 |
P.0O19 S-Curve Enable ON
P.020 Jog Speed Reference 5.0 Hz
P.021 Jog Ramp Accel Time 20.0
P.022 Jog Ramp Decel Time _ 20.0
P.023 MOP Accel/Decel Time 20.0
P.024 MOP Reset Configuration 0
P.025 Stop Type 0
P.026 Function Loss Response 1
P.027 Forward/Reverse Configuration A 1
P.028 Speed Display Scaling See parameter
description

P.029 Elapsed Time Meter ‘ N/A
P.030 Elapsed Time Meter Reset OFF
P.031 Preset Speed 1 5.0Hz
P.032 Preset Speed 2 5.0Hz
P.033 Preset Speed 3 ‘ 5.0Hz
P.034 Preset Speed 4 2 5.0 Hz
P.035 Preset Speed 5 5.0Hz
P.036 Preset Speed 6 5.0Hz
P.037 Preset Speed 7 5.0Hz
P.038 Preset Speed 8 5.0Hz
P.039 Encoder Loss Enable OFF
P.040 Motor Overload Enabie ON
P.041 ‘Motor Overload Type nC
P.042 Line Dip Ride-Through Time 10.0
P.043 Fault Auto Reset Attempts 3
P.044 Fault Auto Reset Time 60
P.045 Output Phase Loss Enable ON
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Table I.1 — First and Second Menu General Parameters (Continued)

FiParameter USA
No. Parameter Name (P.049 = USA)
P.047 Carrier Frequency (kHz) APower Module
' dependent. See
appendix F.
P048 V/Hz or Vector Regulation U-H
P.049 Country Defauits USA
“P.050 Restore Defaults OFF
h051 Programming Disable 0
P.052 AUTO/MAN Key Disable OFF
P.053 Manual Reference Preset Enable OFF
P.054 Level Sense Start Enable OFF
P.055 STOP/RESET Key Disable OFF
“P.060 Network Drop Number 1
P061 Network Connection Type 0
Option Port: Communication Loss Response 0
Option Port: Network Reference Source 0
-P.064 Option Port: Network Trim Reference Source 0
065 Option Port: Type and Version N/A
i?P;066 Network Output Register 1 Source 0
P067 Network Output Register 2 Source 0
P.068 Network Output Register 3 Source 0
P.069 Network Output Register 3 Source 0
;"F’.OQO Diagnostics Source 0
P.091 Diagnostics Display N/A
P.0g5 Power Module Output Amps N/A
P08 Software Version Number 6.04
P.0g9 Power Module Type N/A

efa‘ult Parameter Settings




Table 1.2 — Second Menu Volts/Hertz Parameters

Parameter USA
No. Parameter Name (P.049 = Usp)
H.000 Motor Nameplate Volts 460
H.001 Motor Nameplate Base Frequency 60.0
H.002 Motor Nameplate Amps Power Module
dependent. See
appendix F.
H.003 'Torque Boost Voltage 0.5
H.004 Slip Compensation 0.0
H.005 DC Braking Enable OFF
H.006 DC Braking Start Frequency 1.0
H.007 DC Braking Current 10
H.008 DC Braking Time 3.0
H.009 Avoidance Frequency Enable OFF
H.010 Avoidance Frequency Midpoint 1 0.0
H.011 Avoidance Frequency Band 1 2.0
H.012 Avoidance Frequency Midpoint 2 0.0
H.013 Avoidance Frequency Band 2 2.0
H.014 Avoidance Frequency Midpoint 3 0.0
H.015 Avoidance Frequency Band 3 2.0
H.016 Sync Direction OFF
H.017 Input Power/Snubber Configuration 0
H.018 Volts/Hertz Curve Type 2
H.019 Identification Result 0
H.020 Identification Request OFF
H.021 AC Line Voits 460
H.022 Overfrequency Limit 90.0
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10 vDC

. analog speed input, 2-8
speed reference, 6-1

0-10 VDC analog output, 2-5, 2-9
0-20 mA speed reference, 6-1
4-20 mA

analog output, 2-5, 2-9

. analog speed input, 2-8

AC line

- distribution system capacity, A-1
-+ power, 5-6

- reactor, 5-5

AC Line Volts H.021, 10-59

Accel Time 1 (RAMP 1) P.001, 10-7
. example of setting, 9-4

Accel Time 2 (RAMP 2) P.017, 10-20
Aln (fault), 11-21, 11-22

air flow, 3-2

clearance, 3-2

alarm codes, 11-19, 11-21

ambient operating temperature, A-1

input, 2-3
- output, 2-3
MPS LED, 8-9

feedback signal, 6-1

meter output, 6-1
output
connections, 6-1
description, 2-5
jumper (J17), 2-9
wiring, 6-13
--Speed reference wiring, 6-14

analog input

trim or speed reference, H-2
. using, H-1

Irow key

down, 8-7

up, 8-7

UTO LED, 8-8

input speed reference jumper (J4), 2-8

* speed/torque reference connections, 6-1

auto bypass, typical power and control wiring, 6-9

auto start contact, 6-2

AUTO/MAN key, 8-6

AUTO/MAN Key Disable P.052, 10-33
Avoidance Frequency Band 1 H.011, 10-54
Avoidance Frequency Band 2 H.013, 10-54
Avoidance Frequency Band 3 H.015, 10-54
Avoidance Frequency Enable H.009, 10-53
Avoidance Frequency Midpoint 1 H.010, 10-53
Avoidance Frequency Midpoint 2 H.012, 10-53
Avoidance Frequency Midpoint 3 H.014, 10-53

base drop number, 10-39
Basic drive connection, 10-39
braking, snubber resistor

signal, 2-5

wiring, 6-19
branch circuit protection, 5-5
Broadcast

reference, 10-43

trim reference, 10-43
bus capacitors, discharging, 11-1
bYC (fault), 11-22
bypass contactor replacement parts, 11-17

C

capacitors, discharging bus, 11-1
carrier frequency, 2-3, A-1
Carrier Frequency (kHz) P.047, 10-31
CHS (fault), 11-22
communication loss, response to, 10-40
conduit, opening sizes, 3-18
configurable parameters, 10-2
contacts
Form A, 2-5
Form B, 2-5
Control and Configuration Software See CS3000
Control Source P.000, 10-6
example of setting, 9-4
control source, local, 8-1
control transformer :
fuse, replacement parts, 11-17
replacement parts, 11-17
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control wiring, 6-1, 6-12
auto bypass, 6-9
drive only, 6-4
inverter/bypass remote start, 6-11
option A, 6-5
option B, 6-6
option B+, input line reactor only, 6-7
optional P-to-E speed reference, 6-8
purge relay, 6-10
controlling the drive (local), 8-4
Country Defaults P.049, 10-32
CS3000 software, 2-11
current
limit, calculation, 9-9
output, 2-5
Current Limit P.005, 10-9
example of setting, 9-8

D

DC Braking Current H.007, 10-52
DC Braking Enable H.005, 10-51
DC Braking Start Frequency H.0086, 10-51
DC Braking Time H.008, 10-52
DC bus
capacitors, discharging, 11-1
voltage terminals
1-25 HP drives, 11-2
200-400 HP drives, 11-4
30-60 HP drives, 11-3
75-150 HP drives, 11-3
Decel Time 1 (RAMP 1) P.002, 10-7
example of setting, 9-5
Decel Time 2 (RAMP 2) P.018, 10-20 -
DeviceNet Network Communication kit, 2-11
Diagnostics Display P.091, 10-46
Diagnostics Source P.090, 10-46
diagnostics, power-up, 9-3
digital inputs
and RMI board, G-1
connections, 6-2
dimensions
drive only (floor mount), 3-5
drive only (wall mount), 3-4
option style A (floor mount), 3-8
option style A (wall mount), 3-6, 3-7
option style B (floor mount), 3-11, 3-12
option style B (wall mount), 3-9, 3-10
option style B+ (floor mount), 3-15, 3-16
option style B+ (wall mount), 3-13, 3-14
Direct
reference, 10-43
trim reference, 10-43

disconnect (drive only) replacement parts, 11-1
displacement power factor, A-1
display, 2-11, 8-5
range, 8-5
down arrow key, 8-7
Draw Gain Percentage P.016, 10-20
drive
contactor replacement parts, 11-17
identifying, 2-1
local control, 8-4
mounting, 3-18
regulation overview, C-1 ;
response to network communication loss,
10-40
space required, 3-4
starting up, 9-1
start-up procedure, 9-3
status LEDs, 8-8
status, contacts, 2-5
stopping, 6-3
drop number, 10-39

E

EC (fault), 11-22
EEr (fault), 11-22
EL (fault), 11-22
Elapsed Time Meter P.029, 10-26
Elapsed Time Meter Reset P.030, 10-26
emergency stop, 6-3
EN 60204-1:1992, 6-3
EN 60204-1:1992, B-1
enclosures, NEMA, 2-2
ENTER key, 8-7
environmental conditions, 3-2, A-1
Err on display, 10-1
error
codes, 11-19
alarm, 11-21
fault, 11-22
log, 10-1, 11-20
clearing faults, 11-26
exit program mode, 9-2

F

F 26 (fatal fault), 11-28
F 3 (fatal fault), 11-28

F 60 (fatal fault), 11-28
F 61 (fatal fault), 11-28
F 62 (fatal fault), 11-28
fatal fault codes, 11-28
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it

" clearing from error log, 11-26
codes, 11-19, 11-22

;. identifying, 11-22

recovering, 11-22

ult Auto Reset Attempts P.043, 10-29
ault Auto Reset Time P.044, 10-30
tures, new, Preface-XI

rst menu general parameters (P.000 to P.005)
. descriptions, 10-6

_programming, 9-4

menu parameters, 10-1

fautt), 11-22

orm A and B contacts, 2-5

ORWARD LED, 8-8

orward/Reverse Configuration P.027, 10-24
yrward/reverse input wiring, 6-17
RWARD/REVERSE key, 8-7
eezeffire stats contact, 6-2

uency

.carrier, 2-3

line, A-1

JE (fatal fault), 11-28

ull drive connection, 10-39

ion loss

input wiring, 6-18

wiring, 6-2

ction Loss Response P.026, 10-24
;1116

control transformer, replacement parts, 11-17
input line branch circuit, 3-23
installation, 5-5

selecting, 3-23

eral parameters, 10-1

1-5 HP (drive only), 4-3
15-20 HP @ 208 VAC, 4-5

ounding, 4-1
drive only, 4-2

OQO Motor Nameplate Volts

€xample of setting, 9-11
; 001 Motor Nameplate Base Frequency
& &xample of setting, 9-12

H.002 Motor Nameplate Amps
exampie of setting, 9-13

H.003 Torque Boost Voltage
example of setting, 9-14

H.017 Input Power/Snubber Configuration
exampie of setting, 9-15

H.018 Volts/Hertz Curve Type
example of setting, 9-16

Hid (fault), 11-23

HIL (fault), 11-23

HU (fault), 11-23

humidity, 3-2, A-1

Hz LED, 8-9

I-Ac (alarm), 11-21
Identification Request H.020, 10-58
Identification Result H.019, 10-57
identifying drive, 2-1
I-En (alarm), 11-21
IGBT, 2-5
resistance checks, 11-7
inductance, AC line reactor, 5-5
input
amps, 2-3
diode resistance checks, 11-6
disconnect, installing, 5-6
KVA, 2-3
line, fuse types, 3-23
power ratings, 3-1
signal response times, A-3
Input Power/Snubber Configuration H.017, 10-55
example of setting, 9-15
installation
air flow clearance, 3-2
checking, 7-1
environmental conditions, 3-2
fuse, 5-5
NEMA 4X/12 cover, 7-2
output wiring
drive with options, 5-3
drive without options, 5-2
planning, 3-1
power wiring, 5-6
reactor (drive only), 5-4
site requirements, 3-1.
transformer (drive only), 5-4
insulated gate bi-polar transistor: See IGBT
inverter/bypass remote start power and control
wiring, 6-11
IPL (fault), 11-23
isolation transformers, 5-4
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J

jog input wiring, 6-18
JOG LED, 8-8
Jog Ramp Accel Time P.021, 10 22
Jog Ramp Decel Time P.022, 10-22
Jog Speed Reference P.020, 10-21
Johnson Metasys Interface, 2-11
jumper

analog input speed reference, 2-8

analog output (J17), 2-9

J17,2-8

settings for analog output, 2-10

J4, 2-8

locations, 2-8

settings, 2-8

K

keypad, remote, 2-11

keypad/display, 2-11, 8-1
AUTO/MAN key, 8-6
display range, 8-5

examples, 8-5

down arrow key, 8-7
drive status LEDs, 8-8
ENTER key, 8-7
FORWARD/REVERSE key, 8-7
PROGRAM key, 8-7
RUN/MOG key, 8-7
speed LED, 8-5
START key, 8-7
STOP/RESET, 8-7
up arrow key, 8-7

KVA input, 2-3

Kw LED, 8-9

L

lead lengths (motor), A-1
LEDs
all lit, 8-9
drive status, 8-8
monitor mode, 8-9
PASSWORD, 8-4
Level Sense Start Enable P.054, 10-35
LiL
alarm, 11-21
Line Dip Ride-Through Time P.042, 10-29
line frequency, A-1
line voltage variation, A-1
local control source, 8-1
LU (fault), 11-23

machinery safety standard EN 60204-1:1 99:
Manual Reference Preset Enable P.053, 10-
manual speed reference, changing, 8-3
Maximum Speed P.004, 10-8
example of setting, 9-7
menu structure, 10-2
Metasys Interface kit, 2-11
Minimum Speed P.003, 10-8
example of setting, 9-6
mode
monitor, 8-2
selecting, 9-18
program, 8-4
exiting, 9-18
model number, 2-1
monitor mode, 8-2
LEDs, 8-9
manual speed reference, 8-3
selecting, 9-18
MOP Accel/Decel Time P.023, 10-22
MOP Reset Configuration P.024, 10-23
motor
checking rotation, 9-18
data record, 9-2
full load current, 3-23
lead length, 3-20, A-1
overfoad
protection, 5-1
replacement parts, 11-17
thermostat, 5-1
Motor Nameplate Amps H.002, 10-49
example of setting, 9-13
Motor Nameplate Base Frequency H.001, 10
example of setting, 9-12
Motor Nameplate Volts H.000, 10-48 3
example of setting, 9-11 ‘
Motor Overload Enable P.040, 5-1, 10-28
Motor Overload Type P.041, 10-29 £
mounting E
drive, 3-18 "
drive only (floor mount), 3-5
drive only (wall mount), 3-4 .
option style A (floor mount), 3-6, 3-8 |
option style A (wall mount), 3-7
option style B (floor mount), 3-11, 3-12 E
option style B (wall mount), 3-9, 3-10
option style B+ (floor mount), 3-15, 3-16-
option style B+ (wall mount), 3-13, 3-14 1
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L (fault), 11-23
gative values, display, 8-5
MA
X/12 cover installation, 7-2
nclosures, 2-2

3rk
'Connection Type (P.061), 10-39
rop Number (P.060), 10-39
utput Register 1 Source (P.066), 10-44
utput Register 2 Source (P.067), 10-44
:utput Register 3 Source (P.068), 10-44
utput Register 4 Source (P.069), 10-44
twork
velrence source, 10-43
ysponse to communication loss, 10-40
eatures, Preface-XI
ault), 11-23

ault), 11-24

nnection, 2-11

nnector, 2-11

ult), 11-25

rating temperature (ambient), 3-2, A-1

tor Interface Module See OIM

fault), 11-25

on board connector, Regulator board, 2-11
cabinet

placement parts, 11-17, 11-18

gnal and control I/0 connections, 6-1

Option Port
Communication Loss Response (P.062), 10-40
Network Trim Reference Source (P.064), 10-43
Type and Version (P.065), 10-44

Option Port: Network Reference
Source (P.063), 10-43

output
amps, 2-3
analog, 2-5

contactors, 5-1

current rating, 3-23

status relays, wiring, 6-20
Output Phase Loss Enable P.045, 10-31
Output Relay Configuration P.013, 10-18
Overfrequency Limit H.022, 10-60

P

P.000 Control Source, example of setting, 9-4

P.001 Accel Time 1 (RAMP 1),
example of setting, 9-4

P.002 Decel Time 1 (RAMP 1),
example of setting, 9-5

P.003 Minimum Speed, example of setting, 9-6
P.004 Maximum Speed, example of setting, 9-7
P.005 Current Limit, example of setting, 9-8
P.006 Second Menu Password, 10-1

example of setting, 9-10
P.040 Motor Overload Enable, 5-1
P.051 Programming Disable, 8-4, 10-5
P.055 STOP/RESET Key Disable, 6-3
panel layout

100 HP @ 208 VAC
option B+, floor mount, 4-15

1-25 HP @ 208 VAC, option B+, 4-13
1-60 HP @ 460 VAC, option B+, 4-13

200-400 HP @ 460 VAC (option B+, floor
mount), 4-16

30-75 HP @ 208 VAC

option A, 4-10

option B, 4-12

option B+, wall mount, 4-14
75-200 HP @ 460 VAC

option A, 4-10

option B, 4-12

option B+, floor mount, 4-15

option B+, wall mount, 4-14 -
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parameter
adjusting, 8-1
alphabetical list, D-1
configurable, 10-2
default setting, 10-2
description, 10-2
displaying, 8-4
first menu, 10-1
general, descriptions, 10-6
general, 10-1
identification, 9~1
menu structure, 10-2
modifying, 8-4
name, 10-2
number, 10-2
range, 10-2
read only, 10-2
restoring default, 9-3
RMI, 10-1
second menu, 9-10, 10-1, 10-9
tunable, 10-2
type, 10-2
values
adjusting, 10-3
displaying, 10-3
parameter volts/hertz, 10-1
PASSWORD LED, 8-4, 8-8
password, second menu, 10-10
power '
factor, displacement, A-1
input, 5-6
requirements, 3-1
loss watts (full load), 2-3
ratings, 2-2
Power Module, 2-5
circuitry, checking, 11-5
input power requirements, 3-1
Power Module Output Amps P.095, 10-47
Power Module Type P.099, 10-47
power up, 7-2
power wiring
auto bypass, 6-9
drive only, 6-4
installing, 5-1
inverter/bypass remote start, 6-11
option A, 6-5
option B, 6-6
option B+, input line reactor only, 6-7
optional P-to-E speed reference, 6-8
purge relay, 6-10
power-up diagnostics, 9-3
Preset Speed 1 through 8 P.031 to P.038, 10-26
PROGRAM key, 8-7

PROGRAM LED, 8-8
program mode, 8-4
exiting, 9-2, 9-18
Programming Disable P.051, 8-4, 10-5, 10-33
programming enable/disabie, 10-5
P-to-E speed reference, 6-8
PUc (fault), 11-25
pulse-width-modulated (PWM), 2-1
PUn (fault), 11-25
PUo (fault), 11-25 .
purge relay, power and control wiring, 6-10
PWM gating signals, 2-5 i

R

ramp input (additional), wiring, 6-16
ratings
NEMA, 2-2
power, 2-2
reactor
drive only, 5-4
inductance, 5-5
read only parameters, 10-2
reference
analog speed resolution, A-1
displaying, 8-3
manual speed, 8-3
optional P-to-E, 6-8
scaling, 8-5
source, network, 10-43
speed
adjusting, 9-21
speed or trim (analog input), H-2
speed, resolution, A-1
trim, network source, 10-43
regulation, overview, C-1
Regulator board '
component locations
1-200 HP, 2-6
200-400 HP, 2-7
control /O connections, 6-1
description, 2-5
option board connector, 2-11
RS-232 communication port, 2-11
signal connections, 6-1
wiring, options cabinet terminal strip, 2-10
wiring, terminal strip (drive only), 2-10 .
relay ’
connections, status, 6-2
output status, wiring, 6-20
remote keypad, 2-11
REMOTE LED, 8-8
Remote Meter Interface See RMI
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smote operator control wire length, A-1

émoiellocal input, wiring, 6-15

splacement parts

.1-5HP drives, 11-8

15-25 HP drives, 11-10, 11-11

200-400 HP drives, 11-14

.25-60 HP drives, 11-13

:7.5-10 HP drives, 11-9, 11-10

:75-150 HP drives, 11-14

ypass contactor, 11-17

“control transformer, 11-17

- fuse, 11-17

~drive contactor, 11-17

“drive only disconnect, 11-17
uses, 11-16

‘main input disconnect, 11-16

motor overload, 11-17

“option cabinet, 11-17

-option cabinets, 11-18

et, wiring, 6-19

sistance checks

1200-400 HP

motor connected, 11-7

motor disconnected, 11-7
GBT, 11-7

: 1-60 HP drives, 11-7

input diode, 11-6

istor, snubber

.braking signal, 2-5

wiring, 6-19

olution, speed reference, A-1

sponse times, input signal, A-3

estore Defaults P.050, 10-32

EVERSE LED, 8-8

verse/fforward input, wiring, 6-17
1, 2-11 ‘

configuring digital inputs, G-1

‘parameters, 10-1

232

able length, 3-22

Communication port, 2-11

iring, 6-12

log

input wiring, 6-18

wiring, 6-2

UN/JOG key, 8-7

JINNING LED, 8-8

manual reference, 8-5

reference display, 8-5

S-Curve Enable P.019, 10-21
second menu

parameter descriptions, 10-9

parameters, 9-10

password, 10-10

volts/hertz parameters, 9-11
second menu parameters, 10-1

Second Menu Password P.006, 10-1, 10-9, 10-10

example of setting, 9-10
security, password protection, 10-5
serial communication, cable length, 3-22
service factor, A-1
signal wiring, 6-12
site requirements, 3-1
Slip Compensation H.004, 10-50
snubber resistor, 2-5

wiring, 6-19
Software Version Number P.098, 10-47
space needed for drive, 3-4
specifications, A-1
speed display, 8-5
Speed Display Scaling P.028, 10-25
SPEED LED, 8-9
speed reference

+10 VDC, 6-1

0-20 mA, 6-1

adjusting, 9-21

analog input, H-2

displaying, 8-3

manual, changing, 8-3

wiring, 6-14
speed regulation, A-1
SrL (fauit), 11-25
start input

wiring, 6-19
START key, 8-7
start up drive, 9-1
start wiring, 6-2
start-up procedure, 9-3
status indicators, 2-5
status relay connections, 6-2
stop

coast-to-rest, 6-3

emergency, 6-3

input, wiring, 6-19

local, 6-3

machinery safety standard compliance (EN

60204-1:1992), 6-3

ramp-to-rest, 6-3

remote, 6-3

wiring, 6-2
Stop Type P.025, 10-23
STOP/RESET key, 8-7
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STOP/RESET Key Disable P.055, 6-3, 10-38
storage temperature (ambient), 3-2, A-1
Sync Direction H.016, 10-54

T

technical assistance, 1-2
temperature
ambient operating, 3-2, A-1
ambient storage, 3-2, A-1
terminal strip
analog input, using, H-1
connections
control I/O, 6-1
signal, 6-1
input specifications, A-2
options cabinet, wiring, 2-10
output specifications, A-2
RS-232 specifications, A-2
wiring (drive only), 2-10
wiring requirements, 3-18
Terminal Strip Analog Input Configure P.011, 10-16
Terminal Strip Analog Input Gain P.010, 10-15
Terminal Strip Analog Input Offset P.009, 10-15
Terminal Strip Analog Output Source P.012, 10-17
Terminal Strip Digital Inputs Configure P.007, 10-12
Terminal Strip Speed Reference Source P.008,
10-14
Torque Boost Voltage H.003, 10-49
example of setting, 9-14
TORQUE LED, 8-9
torque linearity, A-1
transformer, 5-4
Trim Gain Percentage P.015, 10-19
Trim Reference Source P.014, 10-18
trim reference, analog input, H-2
trim reference, network source, 10-43

troubleshooting, 11-1
alarm codes, 11-19
alarms, 11-21
alarms and fauits, 11-1
error codes, 11-19
fault codes, 11-19
faults, 11-22

tunable parameters, 10-2

U

UAr (fault), 11-25

UbS (fault), 11-25

up arrow key, 8-7

UTP/MODBUS Network Communication boan
2-11

\'/

version 6.0, Preface-XI

voltage output, 2-5

VOLTS LED, 8-9

volts/hertz
parameters, 10-1

Volts/Hertz Curve Type H.018, 10-56
example of setting, 9-16

Volts/Hertz or Vector Regulation P.048, 10- 31

volts/hertz parameters
accessing, 9-11

volts/hertz regulation, 2-1

w

watts
loss rating, 4-1
power loss (full load), 2-3
wire
length, remote operator control, A-1
routing, 4-1
sizes, maximum, 3-19
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ing _
' “additional ramp input, 6-16
~ analog outputs, 6-13

ontrol 1/O, 6-12

rill areas, 75-150 HP @ 460'VAC (floor
mount), 4-7

orward/reverse input, 6-17

unction loss input, 6-18

motor overload protection, 5-1

ptions cabinet terminal strip, 2-10

utput

contactors, 5-1

drive with options, 5-3

drive without options, 5-2

status relays, 6-20

power, 3-18, 5-6

ower and control

auto bypass, 6-9

drive only, 6-4

inverter/bypass remote start, 6-11
option A, 6-5

option B, 6-6

option B+, input line reactor only, 6-7
optional P-to-E speed reference, 6-8
purge relay, 6-10

Regulator board terminal strip

- encoder feedback, 6-1

remote control, 6-1

stop, 6-1

remote/local input, 6-15
equirements, 3-18

terminal strip, 3-18

reset, 6-19

routing locations, 4-1

1-25 HP @ 208 VAC
option A, 4-9

option B, 4-11

option B+, 4-13

1-5 HP (drive only), 4-3
15-20 HP @ 208 VAC, 4-5
15-25 HP @ 460 VAC, 4-5
1-60 HP @ 460 VAC
option A, 4-9

option B, 4-11

option B+, 4-13
200-400 HP @ 460 VAC (drive only), 4-8
30-60 HP @ 460 VAC, 4-6
 1.5-10 HP (drive only), 4-4
RS-232 signals, 6-12

:"Regulator board terminal strip (drive only), 2-10

run/jog input, 6-18
signal, 6-12
size
control, 3-20
power, 3-18
requirements, 3-18
signal, 3-20
snubber resistor, 6-19
stop/start input, 6-19
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DIF

Documentation
Improvement Form

Use this form to give us your comments concerning this publication or to report an
error that you have found. For convenience, you may attach copies of the pages Wlth
your comments. After you have compieted this form, please return it to:

Reliance Electric
Technical Documentation
24800 Tungsten Road
Cleveland, Ohio 44117

Fax: 216.266.7785

Publication Name: VTAC 7 User’s Guide Version 6.04

Publication Number: D2-3372-2 Publication Date: April 1999
Comments:

Your Name: Date:

Company Name: Phone: ()

Address:

Thank you for your comments.

Technical Writing Internal Use

Date: DIF Number:

Follow-Up Action:
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