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About This Manual

This manual was written by the Toshiba Technical Publications Group. This group is tasked with providing
technical documentation for the Q7 Adjustable Speed Drive. Every effort has been made to provide accurate
and concise information to you, our customer.

TOSHIBA is aregistered trademark of the Toshiba Corporation.

All other product or trade references appearing in this manual are registered trademarksef, their respective
owners.

Theinformation in this manual is subject to change without notice.

Toshiba I nter national Corporation (TIC) shall not beliable for technical ogeditorial omissions or
mistakesin thismanual, nor shall it beliablefor incidental or consequential damages resulting from the
use of information contained in thismanual.

Thismanual is copyrighted. No part of this manual may be photocopied or keproduced in any form without the
prior written consent of Toshiba International Corporation.

Email your comments, questions, or concerns about this publicationto
Jay.Williams@TIC.TOSHIBA.COM.

Contacting Toshiba’'s Sustomer Support
Center

Toshiba's hel pful Customer Support Center hasbeen rated among the best in the industry and can be contacted
to obtain assistance in resolving any Q7 Adjustable Speed Drive system problem that you may experience or
to provide application information.

The center is open from 8 a.m. to 5p.m.(CST), Monday through Friday. The Support Center’s toll free
number is US (800) 231-1412/Fax,(713) 466-8773 — Canada (800) 527-1204.

You may also contact Toshiba by,writing to:
Toshiba Internatignal Cerporation
13131 West LittleYork Road

Houston, Texas77041-9990
Attn: ASD Product Manager.

For further information on Toshiba's products and services, please visit our websiteat TIC.TOSHIBA.COM.
© Copyright 2003 Toshiba International Corporation.
All rights reserved.

Printed in the U.S.A.



Introduction

Congratulations on the purchase of the new Q7 Adjustable Speed Drive (ASD). The Q7 ASD is asolid=state
AC drive. The Q7 ASD isidedly suited to drive the variable torque load in your HVAC system. Toshiba's
technology, quality, and reliability enables the motor to devel op good torque and provide compensation for
motor slip, which results in smooth, quick starts and highly efficient operation. The Q7 ASD uses digitally-
controlled pulse width modulation. The programmable functions may be accessed via the easyzto-use menu.
These features, combined with Toshiba's high-performance software, delivers unparalleled moteFeontrol and

reliability. The Q7 ASD is also compatible with Windows CE® and PALM®.

The Q7 ASD isavery powerful tool, yet surprisingly simple to operate. The Q7 ASD (has’aneasy-to-read LCD
screen that provides easy access to the many monitoring and programming features,of the @7 ASD.

The motor control software is menu-driven, which alows for easy access to the'motor/control parameters and
quick changes when required.

To maximize the abilities of your new Q7 ASD, aworking familiarity with this,manual will be required. This
manual has been prepared for the Q7 ASD installer/operator.

Whether you are using the Q7 ASD Power Unit or the I ntegr ated\Efelosure, both are truly
Reliability in motion.

This Manual’s Purpose’and Scope

This manual provides information that will assist thequalified installer/operator in the safe installation and
operation of the Q7 ASD.

This manual provides information on the various featuresthat pertain to the installation and operation of this
powerful cost-saving device and is applicable tathe Q7 ASD only.

Important Notige

This manual may not cover all, ofytheVariations of ASD applications, nor may it provide information on every
possible contingency conceming installation.

The contents of this mandalyshall“hot become a part of or modify any prior agreement, commitment, or
relationship between the customer and Toshiba International Corporation. The sales contract contains the
entire obligation of Taghiba International Corporation. The warranty contained in the contract between the
partiesis the sole warranty*of Toshiba International Corporation's ASD Division and any statements contained
herein do net createnew warranties or modify the existing warranty.

Any electrical ommechanical modifications to this equipment without prior written consent of Toshiba
InternationalfCorporation will void al warranties and may void the UL/CUL listing or other safety
certifications. Unauthorized modifications may also result in equipment damage or personal injury.



TOSHIBA INTERNATIONAL CORPORATION ()O
Q7 Adjustable Speed Drive

Please complete the Warranty Card supplied with the ASD and return it to Toshiba by prepaid mail. Thiswill

activate the 12 month warranty from the date of installation; but, shall not exceed 18 months from tEe date of
purchase.

Compl ete the following information about the drive and retain it for your records. \

Q7 Model Number: @
Q7 Serial Number: é

Project Number (if applicable): Q
Date of Installation:

Inspected By: a
Name of Application: \
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DANGER!

y

Safety Precautions

Rotating shafts and electrical equipment can be hazardous. I nstallation, operation, and maintenance
shall be performed by Qualified Personnel only.

Qualified Personnel shall be:

Familiar with the construction and function of the ASD, the equipment being driven, and the
hazardsinvolved.

Trained and authorized to safely clear faults, ground and tag circuits, energize'and de=energize
circuits in accordance with established safety practices.

Trained in the proper care and use of protective equipment in accordance With established saf ety
practices.

Able to recognize and properly address hazards associated with the application of motor-driven
equipment.

Installation of ASD systems should conform to the 2002 National Elegtrical Code Article 110 (NEC)
(Requirements For Electrical Installations), all regulations of the Qeeupational Safety and Health
Administration, and any other applicable national, regiofal, or'industry codes and standards.

Ensure that the Run functions (F, R, Preset Speed, etc:),ofthe ASD are off before performing a
Reset. The post-reset settings may allow the A SD.testartiunexpectedly.

In the event of a power failure, the motor may restart after power is restored.

Retry or Reset settings may allow the motorto start'énexpectedly. Warnings to this effect should
be clearly posted near the ASD and motor,

DO NOT install, operate, perform maintenancef or di'spose of this equipment until you have read and
understood al of the product warning$anduseridifections. Failure to do so may result in equipment
damage, operator injury, or loss of life.

Lock out and tag out al power feeding theenclosure before opening the door of the enclosure.

Q7 ASD Installation and Operation Manual



DANGER!

y

Installation Precautions

»  Uselockout/tagout procedures on the branch circuit disconnect feeding the enclosure before
installing or servicing the ASD.

» Do Not mount thedevicein alocation that would produce catastrophic resultsif it wereto falhfrom
its mounting location (equipment damage or injury).

»  Sdlect amounting location that is easily accessible by the user.

e Avoaidinstallation in areas where vibration, heat, humidity, dust, metal parti€les, orthigh levels of
electrical noise (EMI) are present.

* Donotinstal the ASD whereit may be exposed to flammable chemical s orgasses, water, solvents,
or other fluids.

» Alwaysground the unit to prevent electrical shock to personnelyand tothel p reduce electrical noise.
Theinput, output, and control power cables are to be run separatelypand each shall have its own
ground cable.

Note: Conduit is not an acceptable ground.

»  Ensure that the 3 phase input power is Not connected to'the output of the ASD. This may destroy
the ASD and may cause injury to personnel.

» Do Not connect resistors across terminals PA%PC or PO — PC. This may cause afire.
» Donotinstal the ASD if it is damaged or ifAitisymissing any component(s).
e Turn the power on only after attaching the frént cover.

It is the responsibility of the persan,installing the ASD or the electrical maintenance personnel to setup
the Emer gency Off braking system ofythe ASD. The function of the Emer gency Off braking function
is to remove output power fromthedrivein the event of an emergency. A supplemental braking system
may also be engaged in the event gf an emergency.

Note: A supplementaléemergency/stopping system should be used with the ASD. Emergency

stopping shouldgnotibe atask of the ASD alone.

It is the responsibillity oftthe person installing the ASD or the electrical maintenance personnel to
provide proper grounding,and branch circuit protection in accordance with the 2002 NEC and
applicable local codes:

Adequate working space and illumination must be provided for adjustment, inspection, and
maintenance®f the ASD (see 2002 NEC Article 110-16).

Afnoncombustible insulating floor or mat should be provided in the areaimmediately surrounding the
€electrical system.

Follewdall warnings and precautions and do not exceed equipment ratings.
Ensure the correct phase sequence and the desired direction of motor rotation in the Bypass mode.
If using multiple motors provide separate overload protection for each motor and use V/f control.

See the section titled Installation and Connections on pg. 5 for additional information on installing the
drive.

External dynamic braking resistors must be thermally protected.

Q7 ASD Installation and Operation M anual



Maintenance Precautions

DANGER! *  Uselockout/tagout procedures on the upstream branch circuit disconnect before servicing the ASD
or connected load. Turning off the enclosure breaker is not sufficient to protect service personnel®

* The ASD maintains aresidua charge for awhile after the circuit breaker (M CP) is switched off.
Wait at least five minutes before servicing the ASD after removing power from the ASD. Ensure
that the Charge LED is off.

»  Ensurethat the Charge Indicator and the MCP are off before performing antinspection or
maintenance.

« Do Not attempt to disassemble, modify, or repair the ASD. Call your Toshiba sales representative
for repair information.

* Do not place any objectsinside of the ASD.

*  Turn the power on only after attaching the front cover and Do N©t remove the front cover of the
ASD when the power is on.

* If the ASD should emit smoke or an unusual odor or sound, turmithe power off immediately.

e Theheat sink and the discharge resistors may becomeextremelyshot to the touch. Allow the unit to
cool before coming in contact or performing service onthese,items.

*  Remove power from the ASD during extended pefieds 6finon-use.

»  The system should be inspected periodically for damaged or improperly functioning parts,
cleanliness, and to ensure that the connectorsiare tightened securely.

»  Replace damaged components and ensurg’proper system grounding before blown fuse replacement.

Service Life Information

Part Name Service,Life Remarks
Large Capacity Electrolytic Capacitor | 5 Yeals When not used for long periods, charge semi-annually.
Cooaling Fan 264000 Heurs
CN Connectors 100 Connects/Disconnects
On-board Relays 500,000 Actuations
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Adjustable Speed Drive Inspection O

Upon receipt, perform the following checks: < ’

¢ Inspect the unit for shipping damage.
¢ Check for loose, broken, or damaged parts. r's
¢ Ensurethat the rated capacity and the model number specified on the nameplate %ﬂ to the

order specifications. \
Report any discrepancies to your Toshiba sales representative. @
Storage 0

Store the device in awell ventilated location (in its shipping carton@ﬂended).
Avoid storage locations of extreme temperatures, high humidit% etal particles.

Disposal

Do not dispose of the unit viaincineration.

Contact the local or state environmental agency i&&for details on the proper disposal of

electrical components and packaging.
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Device Types and Installation

The Q7 Adjustable Speed Driveisavailable in two system configurations. the stand-alone ASD'unit
housed within a plastic enclosure and the stand-alone unit enclosed within the Integrated Enclosure:
The available Q7 ASD typeforms and HP ranges for the 230, 460, and the 600 volt unitsare listed in the
section titled Current/Voltage Specifications on pg. 60.

The Integrated Enclosure configuration includes an increased-sized enclosure, bypass Circuitry, and
system protection hardware as standard features. Both systems perform all of théA SDsfunctions that
Toshiba has become known for including the ability to run at 110 % for up to 60 seconds*The Q7 ASD
has the added advantage of being offered at a significantly reduced cost when gomparedito comparably
sized ASD units.

Installation and Connections

The Q7 Adjustable Speed Drive may be set up initially by perferming¥afew simple configuration
settings. To operate properly, the ASD must be securely mountéd and @ennected to a power source (3-
phase AC input at the L1/R, L2/S, and L3/T terminals). Thecontrel terminals of the ASD may be used
by connecting the terminals of the Control Terminal Strip te theproper sensorsor signal input sources
(see the section titled 1/0 and Control on pg. 14 for an.€xpanded description of the system control
options).

The output terminals of the ASD (T /U, T2/V, and T 3N\ )gmust be connected to the motor that isto be
controlled.

See Figure 6 on pg. 15 for the connection diagram ef,the stand-alone Q7 ASD and Figure 8 on pg. 18
for the connection diagram of the Q7 lmtegrated Enclosure configuration.

Asaminimum, theinstallation of the,A S shall conform to Article 110 of the 2002 NEC, the
Occupational Safety and HealthWAdministration requirements, and to any other loca and regional
industry codes and standards.

Installation Not€és

When a brake-equippe@ moter is connected to the ASD, it is possible that the brake may not release at
startup because of,insUfficient voltage. To avoid this, Do Not connect the brake or the brake contactor to
the output of the ASD.

Do Not apply commeicia power to the output terminals T1/U, T2/V, or T3/W.

If an outputseantactor is used for bypass operation, it must beinterlocked such that commercial power is
never, appliedfto the output terminals of the ASD (T /U, T2/V, or T3/W).

If @'secondary magnetic contactor (MC) is used between the output of the ASD and the motor, it should
be interlocked such that the ST — CC terminals are disconnected before the output contactor is opened.

DaNot gpen and then close a secondary magnetic contactor between the ASD and the motor unless the
ASD'isoff and the motor is not rotating.

Note; Re-application of power via a secondary contact whilethe ASD ison or while the motor
isstill turning may cause ASD damage.

On some devices the ST-to-CC connection is further enhanced by the operation of the M S1 AUX relay
circuit (see Figure 1 on pg. 6). The M S1 AUX relay circuit is normally open and closes the ST-to-CC
connection (via ST 1) only after normal system power isavailable. The MS1 AUX relay circuit
prohibits the ST-to-CC connection in the event that the M S1 contactor fails to close during start up or if

Q7 ASD Installation and Operation Manual 5



M S1 opens while the ASD is running. For the 230 volt ASD this feature is avail able on the 30 HP
system, on the 460 and 600-volt ASD’s this feature is avail able on the 75 HP and above systems.

Figure 1. MS1 AUX Circuit Configuration.

MS1
CNAUX AUX
13
%
%
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The motor circuit protector (MCP) that isused onthe L1, L 2, and L 3 input power Jineshas a Shunt
Trip feature (optional) which may be used to further enhance the system proteetion function of the Q7
ASD. The Shunt Trip feature may be connected such that the L 1, L 2, and L8,MCP may be opened by
a state change of another circuit. If another circuit is experiencing a problem whith warrants a system
shutdown, the L 1, L 2, and L3 MCP will be opened by opening the Shunt Trip'circuit. During normal
operation the Shunt Trip circuit is closed.

The Q7 ASD is shipped with jJumpers connected to the followingterminals:

ST to CC (coasts to stop if removed),

$4 to CC (Emergency Off trip if removed),

CIA to CIB (Test mode operation only), and

DRA to DRB (Disables the ASD mode and Bypass made if open).

All four jumper connections are required for normal operation of the Q7 ASD while in the default
settings configuration (see the section titled Default Setting Changes on pg. 32 for information on
changing the default settings and section Q7 (Integrated Enclosure Theory of Operation on pg. 16 for
jumper requirement information).

The ASD input voltage should remaimwithin 10% of the specified input voltage range. Input voltages
approaching the upper or lower limitysettihgs may require that the overvoltage and undervoltage stall
protection level parameters be adjusted\/oltages outside of the permissible tolerance should be
avoided.

The input power frequency ghouldbe+2 Hz of the specified input frequency.
Do not use an ASD withia mateithat has a higher power rating than the rated output of the ASD.

The ASD is designedto,operate NEMA B motors. Consult with your sales representative before using
the ASD for specialgppli€ations such as with an explosion-proof motor or applications with a piston
load.

Disconnect the’ASD (or isolate via contactors) from the motor before megging or applying a bypass
voltage toghe motor.

Interface problems may occur when the Q7 ASD is used in conjunction with some types of process
controllersaSignal isolation may be required to prevent controller and/or ASD malfunction. The Q7
ASDfoption, ASD-ISO-1, providesisolation of the Control Board output circuit from the AM/FM
output and from the 11 input (for further information on the ASD-1SO-1 option contact your Toshiba
sales representative or contact the manufacturer of the process controller for additional information on
controller compatibility and signal isolation).

Use caution when setting the output frequency. Over speeding a motor decreases its ability to deliver
torque and may result in damage to the motor and/or the driven equipment.

All Q7 ASDs are equipped with internal DC bus fuses. However, not all Q7 ASDs are equipped with
internal primary power input fuses (HP dependent). When connecting two or more drives that have no
internal fuse to the same power line as shown in Figure 2 on pg. 7, it will be necessary to select acircuit-
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breaking configuration that will ensure that if a short circuit occursin ASD 1, only MCCB2 trips, not
MCCBL. If it is not feasible to use this configuration, insert a fuse between MCCB2 and ASD 1.

Figure 2. Circuit breaker configuration.
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Caution!

DANGER!

Mounting the ASD

The ambient operating temperature rating for the Q7 isfrom 14 to 104° F (-10 to 40° C). The process of
converting AC to DC, and then back to AC produces heat. During normal ASD operation, up to 5% of
the input energy to the ASD may be dissipated as heat.

The stand-alone ASDs that are housed in the plastic enclosure should be installed securely using the
four mounting holes on the rear of the ASD in awell ventilated area that is out of dirgct sunlight.

When installing multiple stand-alone ASDs, ensure that there is a clearance space oftat 16ast 8 inches
(20 cm) from the top and the bottom of adjacent units. There should be at least 2'tnghes (5 cm) on either
side of adjacent units. For the models below 50 HP the top and bottom clearanee&pecifications may be
reduced to 4 inches (10 cm). This space ensures that adequate ventilation isprovided (see the section
titled Enclosure Dimensions and Conduit Plate Information on pg. 48 fopadditional information on
mounting space requirements).

Note:  Ensure that the ventilation openings are not obstructed.

Do Not operate the ASD with the enclosure door open.

ASDs produce high-frequency noise — steps must be taken'duriag installation to avoid the negative
effects of noise. Listed below are some examples of measaresthat will help to combat noise problems.

*  Separate the input and output power conductors of,the main circuit. Do not install the input and
output wiresin the same duct or in parallel with each®other, and do not bind them together.

* Donotinstall the input or output power gonductors of the main circuit and the wires of the control
circuit in the same duct or in parallel with each ether, and do not bind them together.

*  Useshielded wires or twisted wifes for the control circuits.
e Ensure that the grounding terfminals (G/E) of the ASD are securely connected to ground.

»  Connect a surge suppressor teseverypel ectromagnetic contactor and every relay installed near the
ASD.

» Install noisefilters as regtired.

Connecting thesASD

Refer to the secti@n titled'I nstallation Precautions on pg. 2 and the section titled Lead L ength
Specifications @n pg. 13 before attempting to connect the ASD and the motor to electrical power.

SystemyGrounding

Proper grounding helps to prevent electrical shock and to reduce electrical noise. The ASD isdesigned
tonbe graounded in accordance with Article 250 of the 2002 NEC or Section 10/Part One of the
Canadian Electrical Code (CEC).

The grounding conductor shall be sized in accordance with Article 250-122 of the NEC or Part One-
Table 6 of the CEC.

Note:  The metal of conduit is not an acceptable ground.

The input, output, and control lines of the system shall be run in separate metal conduits and each shall
have its own ground conductor.

Q7 ASD Installation and Operation M anual



DANGER!
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Power Connections

L1/R, L2/S, and L3/T arethe 3-phase input supply terminals for the Q7 ASD and are located on thie top
of the breaker for the Integrated Enclosure ASD.

TVU, T2/V, and T3/W are the output terminals of the ASD that connect to the motor.

An inductor may be connected across terminals PA and PO to provide additional filtering. Whenfnot
used, ajumper is connected across these terminals (see Figure 6 on pg. 15).

Connect the input and output power lines of the stand-alone ASD as shown in Figure 3¥SeefFigure 8 on
pg. 18 for information on the connection of the ASD when using the I ntegr ated Enclesure
configuration.

Note:  Inthe event that the motor rotates in the wrong direction when poweregd,up;reverse any

two of the three ASD output power |eads connected to the motor.

Note:  The connection diagram of Figure 3 is not appropriate for the Q7 I'ntegrated Enclosure

system. See the section titled Q7 Integrated Enclosure Theory of@peration on pg. 16 for
Q7 ASD Bypass system operation information.

Figure 3. Simplified stand-alone ASD/Motor connection‘diagram.

EEE G/E

Connect the 3-phase input power to the.input terminals of the ASD at L /R, L 2/S, and L 3/T. Connect
the output of the ASD to the motorfromterminals T1/U, T2/V, and T3/W. The input and output
conductors and termina lugs usedsha e in accordance with the requirements listed in Cable/Terminal
Specifications on pg. 57.

If conductors smaller than thefecommended sizes are used in parallel for the input or output power,
each branch of the pagallel 'set shall have its own conduit and not share its conduit with other parallel
sets (i.e., place U1, V1, and Wisin one conduit and U2, V2, and W2 in another conduit).

Note:  National andiocalcodes should be referenced when running more than three

conductors.inthe same conduit.

Install amolded\case Circuit breaker (M CCB) or fuse between the 3-phase power source and the ASD in
accordancewith the2002 NEC Article 430-102 through 430-111 and the Fault Current setting of the
ASD,(see(Electranic Thermal Protection 1 on pg. 36).

Fof’600velt ASDs, the 15 HP or less drives (P/N VT130Q7U6015 — 6160) require a class-J fuse rated
at 600\Volts30 A.

Startup and Test

Before turning on the unit, the following checks are to be performed by Qualified Per sonnel:

* L1R,L2/S, and L3/T are connected to the 3-phase input power.

e TYU, T2/V, and T3/W are connected to the motor.

* The 3-phase input voltage iswithin the ASD setup tolerances.

» There are no shorts and all grounds are secured.

» Check the motor rotation direction in the Bypass mode and the ASD-driven mode.



System Protection Features and Setup

10

The Q7 ASD uses protection features that are designed to protect the ASD and to protect the motor frem
overload/overcurrent damage. Because of the different types of abnormal conditions that may occur (e.g.,
inrush current, short circuit current, extended overloads, etc.), instantaneous and overcurrent protective
devices have ben provided. Both protection mechanisms require an application-specific adjustmentfor
performance optimization and the minimization of nuisance tripping.

ASD Protection

The Q7 ASD is designed and manufactured to accommodate a wide range®f, voltage and current
regquirements; from the 0.75 HP to the 350 HP ASD (Typeform). Each ASE. i S'equipped to operate at
100% output continuously and can operate at 110% for 60 seconds. Agtrip wilhbe incurred if the design
specifications are exceeded for agiven ASD.

ASD overload protection is accomplished viathe ASD softwiare which ¢an be configured to disable the
system in the event of an overload. Using the Electronic Thegmal Protection setting, the ASD may be
properly matched to the motor being driven and the appligation:

The short circuit protection, which is provided by hardwareand software, disables the system in the event
of afault.

Motor Protection

Motor circuit protection is accomplished Using circuit breakers that have adjustabl e trip thresholds to
properly match the motor being driven angd the application. The circuit breakers are set to the minimum
current value of the circuit breakerfat thefactory and must be set for the motor being used and to properly
match the requirements of the application.

The motor protection hafeware,is comprised of aMotor Circuit Protector (M CP) (see Figure 4 on pg.
11) at the 3-phase systemyinput and an Overload Circuit Protector (OCP) connected to the motor (see
Figure5 on pg. 12), Seaéikigure8 on pg. 18 for the schematic representation and electrical location of the
M CP and the OCP citcuit breakers.

Motor Protection

Read and Undér stand all safety war nings befor e oper ating this equipment!

MEP Adjustment Setting

Thetrip threshold of the M CP is set to the lowest setting when the product ships from the factory. Refer to
NEE Table 430-152 for recommendations on establishing the proper M CP setting for a given application.

When using a Design E motor, the setting for the instantaneous trip circuit breaker shall not be more than
1100% of the full-load input current. The maximum setting for a motor, other than Design E, shall be
800% of the input current. Thisis done to ensure that the protection does not activate while starting the
motor, but is able to provide adequate protection for a fault condition.
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Figure 4. MCP Adjustment. O

Set to minimum at the
factory. Application-specific
adjustment isrequired.

150 A

FALTH RO
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OCP Setting

There are two operating modes for the motor: ASD-driven and Bypass. When the motor isbeing driven

by the ASD, overcurrent protection and extended overload protection is accomplished via the Electroni

Thermal Protection setting of the ASD. Set this parameter as aratio of the FLA of the ASD to the FLA
of the motor. .

When operating in the Bypass mode, the OCP setting should allow for the high inrush ent of startup
and the short-time overload current of high-inertia loads and not be set so high as r@ljequate
overcurrent protection. The OCP should be set to alevel that is just above the maxN
application’s requirements.

For large motor applications, a motor starter is recommended. 0@

Pra ‘ection &i
EL! \CTRONICION

Set to minimum at the Normally Open (NO) NC contacts are closed
factory. Application- contacts are unused. NO during normal operation.
specific adjustment is contacts may be used with The NC contacts open
required. ancillary circuit to annunciate  during an overload trip.

an overload trip.
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Lead Length Specifications O

Adhere to the NEC and any local codes during the installation of ASD/Motor systems. Excessive |
lengths may adversely effect the performance of the motor. Specia cables are not required.

L ead lengths from the ASD to the motor in excess of those listed in Table 1 may requirefilters to be added
to the output of the ASD. Table 1 lists the suggested maximum lead |engths for the listed motor types.

Table 1.
Model PRI CEIACK Suggested Maximum Lead Di

Frequency

230 Volt All 1000 feet
<5kHz 600 feet

460 Volt > 5kHz 300 feet

600 Volt <5kHz 200 feet
> 5kHz 100 feet

Contact Toshiba for application assistance when using | el xcess of those listed.

I
Exceeding the peak voltage rating or the allowablet I

the life expectancy of the motor. \

Q‘b

N
>
$

of the motor insulation will reduce

L 4

Q
&
&
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/O and Control

The ASD can be controlled by several input types and combinations thereof, as well as operate within a
wide range of voltage levels. This section discusses the ASD control methods and supported 1/0

functions.

The Control Terminal Strip PCB (P/N 48570) of the stand-alone unit and the Control Terminal Strip
PCB (P/N 53750) for the I ntegr ated Enclosure configuration support discrete and analog 1/0
functions. Table 2 lists the names, the default settings (where applicable), and the destriptiens of the
input and output terminals of the Control Terminal Strip PCB for both systems.

Figure 6 on pg. 15 and Figure 8 on pg. 18 show the basic connection diagrams ferthe' @7 systems.

Table 2. Input terminal names and functions.

Ve Input/Output Default Function (for programmabl min
Name
ST Discrete Input | Standby — Multifunctional programmable discrete input (jumperte,CC to operate the unit).
RES Discrete Input | Reset — Multifunctional programmable discrete input.
F Discrete Input | Forward — Multifunctional programmabl e discrete i nput
R Discrete Input | Reverse — Multifunctional programmable discreteinput:
S1 Discrete Input | Fire Speed — Multifunctional programmable discrete ifiput (Preset Speed 1 = Fire Speed).
S2 Discrete Input | Preset Speed 2 — Multifunctional programmable discrete input.
S3 Discrete Input | Preset Speed 3 — Multifunctional programmable discrete input.
4 Discrete Input | Emergency Off — Multifunctional progtammabl e discrete input (jumper to CC to operate the unit).
*CIA/CIB |Discretelnput | Customer Interlock — Discrete ifiput (E1Ato C1B required to operate the unit).
“DRAIDRB | Disrete gt | conbton o o oparte e AGD) e
RR Analog Input | RR — Multifunctiongrogrammable analog input (0.0 to 10 volt input — 0 to 80 Hz output).
RX Analog Input | RX — Multifunctional pregrammable analog input (-10 to +10 VDC input — -80 to +80 Hz output),
1 Analog Input | Il — Multifunctional programmable anal og input (4 to 20 mADC input — 0 to 80 Hz output).
VI Analog Input | VI — Multifunctienal{programmable analog input (0 to 10 VDC input — 0 to 80 Hz output).
P24 DC Output 24 VDC @ 50mA output.
PP DC Output PP — 10.0 VBC Vvoltage source for the external potentiometer.
OUT1-A | Discrete Output | ow,— Output is below the programmed frequency. Changes state when the output is no longer
OUT1-C | Discrete Outpuf below the programmed frequency.
OUT2-A | Discrete Output Acc/DefiComplete — Changes state when the programmed accel eration or deceleration ramp has
OUT2-C |Discrete Outpuq completed.
FLA Discrete Outpuq Fault Relay - rated at 2A/250 VAC (N.O.). Energized at power up (closed during normal operation).
FLB Disgrete Outpuq Fault Relay - rated at 1A/250 VAC (N.C.).
FLC Discreté Output] Fault Relay - rated at 2A/250 VAC (common).
Ep Outptit Freguency Pulse — an output pulse train that has a frequency which is based on the output
frequency of the ASD.
AM Output Produces an output current that is proportional to the magnitude of the function assigned to either of
EM Odtput these terminals.
CcC — Control common (Do Not connect to Earth Gnd).

Discrete | nput Terminals = On = connected to CC.
Multifunctional discrete terminals are shown in the default setting condition.

*Available on the 53750 PCB of the Integrated Enclosure only.

Neote:

14
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Typical Q7 ASD Connection Diagram

Figure 6. Q7 stand-alone unit connection diagram.

Note:  When connecting multiple wires to the PA, PB, PC, or PO

terminals, do not connect a solid wire and a stranded wire to the r's
same terminal. @
A \
‘ High ‘
(Dptional> Voltoge
‘ rnc Renttw—‘ Remove the jumper IF installing
o IC reactor <OCL).

b

5

3~ RAL

e, pd )

s/e | L
u x ‘ TN
Mg § o1A3 )

Voltage &

”

Control
Circuitry
3
CNU1| [CNU2| |CN7
ES
= Farword
Sy
£
¥ Reverse
Lo
£ Standby

to
S
(f Jul Reset
s <
= Fire Speed

Preset Speed 2

Preset Speed 3

Emergency OfF

Foctary-
T Installed
Input Junpers
Signal

4-20 mA

Input Signat
0 to 10 VDC,

0-1mor

10 VDC Dutput
(Potentioneter valtoge)

DO NOT CONNECT CC TO EARTH GROUND
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Q7 Integrated Enclosure Theory of Operation

Note:  Reference figures 7 and 8 for the following explanation.

Initially all switches are open and the normal states of all relays are asindicated in Figure 7 on pg. 17.

Stage 1 Function

Power is applied to stage one viathe Control Power Transformer (CPT). The 120 VAC signal is
applied to LED 5 (Control Power) only and LED 5 illuminates.

Stage 2 Function

Closing the door switch (LS) applies 120 VAC to stage two.

Stage two has two operating modes: Test operation and Nor mal operation (K2,energized). If the Test
switch (SW1) isclosed or if K2 isenergized via SW2 (SW2 to INV, OL ¢lesed [open = overload], and
CIA-to-B closurerequired), the K1 relay is energized and the states offthe K 1°¢ontacts change. The 1M
contactor energizes which closesthe 1M contacts (see Figure 8 on p@.\18; 3-phase input is applied to the
ASD).

Opening the L S (door open) switch terminates all stage 2 activity.

Stage 3 Function

The closures of the OL contacts and the Cl A/B contacts arexequired to provide 120 VAC to stage 3.
The three positions of SW2; Off, INV, and BY P, are'describied below.
Off — K2 and K3 remain in the normal statel

INV — Energizes K2 which turns off L ED A%¢Iest; if on), illuminatesLED 2 (INV Mode), opens
K2 at stage 3, closes K2 at stage 4gand completes the ST termina path via PCB 11. The resulting
closure of K2 at stage 4 energizeSthe 2M contactor (jumper or open-damper signal at DRA/B
required) which allows the A SDqutput to be applied to the motor (see 2M at Figure 8 on pg. 18).

BY P — Energizes K 3 which turag offlkED 2 (INV Mode) (if on), illuminates LED 3 (Bypass
Mode), opens K 2 at stage 44which opens 2M if closed), and closes K 3 at stage 4. The resulting
closure of K3 at stage 4 energizesthe 3M contactor (jumper or open-damper signal at DRA/B
required) which allowsthe utility’power to be applied directly to the motor bypassing the ASD (see
3M at Figure 8 onypg. 18).

Note: Ensure that the phaserelationship of the L1, L2, and L3 connections to the motor for the
Bypass mode of oper ation,and for the ASD-driven operation are consistent. The Reverse and
Forward functions willdde reversed if not properly connected (see diagramin Figure 8 on pg.
18). Changing the utility power input at the ASD will not affect ASD drive direction.

Damper Response Feedback (DRA/B circuit) may be required to prevent a motor from attempting to
foree amflowathirough a duct that has a closed damper. A discrete terminal may be programmed to
disable the'system if the damper is not fully open. The damper statusis conveyed to the ASD vialimit
switches o the damper that close the DRA/B circuit. When the damper is fully open the limit switch
closes and provides 120 VAC to the coil of K4. The K 4 closure connects the programmed discrete
terminal (S3 assigned to Damper Feedback) to CC enabling normal system operation (JP1 jumper at
PCB12 required for this function).

Damper motor power may be provided viathe DSA/B circuit. 120 VAC is provided externally and is
switched viathe K3 contactsif operating in the Bypass mode or the OUT1 (DSA/B) contacts if the
motor is ASD-driven. Reversible limit switches at the damper location terminates power once the
damper isfully open or fully closed (reversible means that only the opposite function is available once
reaching the fully open or fully closed position). Only a fully opened damper provides a connection to
CC of the Damper Feedback terminal.
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Figure 7. Simplified depiction of the Q7 ASD Bypass operation.
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Q7 Integrated Enclosure/ASD Connection
Diagram

Figure 8

Note:

TYPICAL LED CIRCUIT

) LED
})} = MAat |

*INPUT FUSES

RD|BK|

*DC REACTOR

SD

<

1111 1111
T

T1[12[T3 T1[72[T3

Factory-
Installed
Jumpers

[ 7 ‘

JPDS1

g

}7
=

(OUTL)—mm

&5}
JPDS2 JP1

cce—|

K4

LEGEND

DS(A,B)-DAMPER SEND RD-RED
CI(A,B)-CUSTOMER INTERLOCK BL-BLUE

- LS-DOOR SWITCH
D-ADJUSTABLE SPEED DRIVE M-MECHANICAL INTERLOCK
P-MTR CIRCUIT PROTECTOR G-GROUND

DR(A,B)-DAMPER RESPONSE BK-BLACK

LEDI-TEST
LED2-INVERTER MODE
LED3-BYPASS MODE
LED4-SYSTEM INTERLOCK
LED5-CONTROL POWER

DO NOT CONNECT CC TO EARTH GROUND.

, 2M, and 3M contacts should be checked after an overcurrent event to ensure that

the contacts have not been welded together.

Note: ‘Ensurethat the phase relationship of the L1, L2, and L 3 connections to the motor for the Bypass
mode of operation and for the ASD-driven operation are consistent. The Reverse and Forward
functions will be reversed if not properly connected (see above diagram).
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Q7 Keypad and Integrated Enclosure
Control Panel Information

Q7 Keypad Features

The Q7 Keypad is comprised of an LCD display, three system status LEDSs, and eight'keys. These items are
described below and their locations are provided in Figure 9 on pg. 20.

Speed Ctrl|L ocal/Remote K ey — Toggles the system to and from the L ocal and Remote modes. The
LED ison when the system isin the L ocal mode. The L ocal mode allows theiErequency control
functions to be carried out viathe Q7 Keypad.

The Remote mode enables the Frequency control functions to be carriedieut via any one of the
following methods:

» Control Terminal Strip,

e Pulse Input,

* Motorized Pot,

e Communication Card,

» RS232/485,

e Common TTL,

» Binary/BCD,

e LCD/LED Keypad,

e Option Card RX2,

* RX,

* RR,or

« VI/II.

The Remote Frequency contfol mede selection may be made via Program = Utility Group =
Frequency M ode.

Up/Down Arrow K ey — Inereases/decreases the value of the selected parameter or scrolls up/down
the menu listing (eantinuies during press and hold).

Run Mode|M anual/Auto Key — Allowsthe Q7 ASD to receive Run commands (i.e., Stop, Run,
Forward, etc.)from.either the Q7 keypad (M anual) or remotely (Auto) (e.g., RS232/485, Option Card
RX2, etc.)f

ReadNir itelkey (R/W) — Selects amenu item to be changed or accepts and records the changed data
of the selected field.

LCD Digplay — Displays configuration information, performance data (e.g., motor frequency, bus
voltageftorque, etc.), and diagnostic information.

Sop|Reset Key — Issues the Off command (decelerates to Stop at the programmed rate) if pressed
once while in the Manual mode, or initiates an Emergency Off (terminates the ASD output and
appliesthe brake if so configured) if pressed twice quickly from the M anual or Auto mode.

Run Key — Issues the Run command while in the Manual mode.

L ocal/Run/Manual System Status L EDs— On while active.
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Setup/Program/M onitor Key (SPM) — Provides a means to access the root menus. Pressing the
SPM key repeatedly loops the system through the active root menus (see Figure 11 on pg. 23).

Figure 9. The Q7 Keypad.

] Iy
I ] \
TOSHIEBA
| .~ LCD Display
RUN Mode | || ——LoCAL, RUN,
Manual/Auto key \ 'I“‘ andhMANUAL
Statusik. EDs'
Speed Ctrl ﬂ{ RUN MODE <E <EMANUAL
SPEED CTRL
kocaJ/Remote = | LOcAL/REMOTE | | MaNuAL/AUTD LDCALRUN ‘
ey ‘ [ || —— Rin Key
SETUP !
Up/Down = A PROGRAM RUN ’ ’
Arrow Keys MONITOR I
} | | | —stop|Reset Key

Setup/Program/

Monitor (SPM) Key Read|Write Key

Q7 Keypad Operation

The Q7 Keypad isthe primary input/output devige for theluser. The Q7 Keypad may be used to
monitor system functions, input data into the system;,or perform diagnostics.

Pressthe SPM key to loop through the raot menu selections. Use the R/W key and the Up and Down
arrow keys to access and change the system parameéters as described in the section titled Default Setting
Changes on pg. 32.

From any menu, press the SPM key t@yreturn to the root menu.

Panel Control Menu

The (Program =) Panel@ontsol menu allows for quick access the ASD parameters listed below.
Changes to the listed parameters are effective for commands received viathe Q7 Keypad only.

Direction — Forwand or Reverse.

Ramped PWM — The PWM frequency ramps from 9.99 kHz to 5 kHz as the ASD output frequency
increases.

PI'D Gontrel — This feature enables/disables the PID feedback function.

Reset Sélection — Enables/Disables the ability to reset the system from the panel.
Accel/Decel Selection — 1 of 4 Accel/Decel profiles may be selected and run.

V/f Group — 1 of 4 V/f profiles may be selected and run.

Sop Pattern — The Decel Stop or Coast Stop settings determines the method used to stop the motor
when using the Stop|Reset key of the keypad.
Note:  The Stop Pattern setting has no effect on the Emergency Off settings.
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Q7 Integrated Enclosure Control Panel O

Features O

There are three types of Q7 Integrated Enclosure control panels available. The panel used will be a
function of the system features available for agiven system. Two of the panels provide the user with centrol
and monitoring features and one is used as a cover for an unused panel mounting hole and no active
features.

f

Figure 10 showsthe three Q7 Integrated Enclosure panel types followed by a description,o applicable

features of each.

Figure 10. Available Q7 Panels. @
3-Contactor Bypass (IE example) & }
o . o

Control System
Power  Interlock Inverter-Off-Bypass

o O O O

o Ready Inverter Bypass e
Mode

c-Contactor Bypass (IC example>

@] Control  System @)
Power Interlack
o O @) O
o Reacy Inverter Bypas o
O O
o \ o

Control Power L EDQ_E 5) n when the control circuit power isavailable. Thisisnot an
indication that power is Qff.

System I nter IOC@D 4) — On when the following conditions are met:
e Control P, ISapplied,
e Door wi@ is closed,
¢ Prot verload contactor (OL) is closed,
. st terface contact (Cl) is closed, and
&vper is fully open (DRA connected to DRB).
In ED (LED 2) — On when the following conditions are met:

e Control Power isapplied,

4 Door switch (LS) is closed,
¢ Protective Overload contactor (OL) is closed,
¢ Customer Interface contact (Cl) is closed, and
e Thelnverter Mode switch is switched to INV.

Thisclosesthe 1M and 2M contactors allowing for norma ASD operation.
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BypassLED (LED 3) — On when the following conditions are met: O

e Control Power isapplied,
¢ Door switch (LS) is closed, Q
¢ Protective Overload contactor (OL) is closed,

¢ Customer Interface contact (Cl) is closed,

¢ The damper is fully open (DRA connected to DRB), and L 4
*The Inverter Mode switch is switched to BYP.
This opens the 2M contactor and closes the 3M contactor. \
Inverter Mode Switch — With the System Interlock LED criteria being met; t ter Mode
switch alows the user to switch the system to the Inverter Mode, the Byp . or Off.
Inverter Test Mode Switch — With the CPT input power applied closed, the I nverter
Test Mode switch closesthe 1M contactor (viaK 1) to test the A tiomof the system without

providing an output to the connected motor.

Test LED (LED 1) — On during Test M ode operation. : @

>
N
NI

L 4

Q
&
&
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System Configuration and Menu Options
Root Menus

The SPM key accesses the (active) root menus of the Q7: the Output Frequency, Setup, Program,
Monitor, and the Alarm and Fault screens (if active). From either mode, press the SPM, key to loop
through to the other modes (see Figure 11).

Figure 11. Q7 Root menu mapping.

Prebie Setup SPM Program SPM Monitor SPM Alarm thut‘g
f octivye) C(If active)

Frequency

Frequency Command

Change Local run
frequency.

Output Frequency Screen

Frequency Setting

While operating in the L ocal mode (L ocal L EPuis i [laminated on the LCD keypad), the running
frequency of the motor may be set from the Quput Frequency screen. Using the Up/Down arrow
keys, enter the Frequency Commandévalue and,then press the Run key. The motor will run at the
Frequency Command speed and may bechanged while running.

Setup Screen

The Setup screen alows quick-acgessto the following commonly used parameters:

» Acceleration Time #1 (pg. 34),

» Switch-on-the-fly (pg. 46),

» V/f Pattern (pg. 47%

* Type Reset (pg. 46),

» VI/II Freq #24(pg. 47)

* VI/1l Speed Ref #2)(pg. 47),

* VI/II Freg#P(pg. 47),

« VUil Speed Ref #1 (pg. 47),

e Lowerkimit Frequency (pg. 38),
e Upper Limit Frequency (pg. 47), and
*“Deceleration Time #1 (pg. 36).

Program Menu

The Program Menu allows the user access to parameters that setup the input and output specifications
of the Q7 ASD. These settings are usually application-specific and will require setup. The Setup screen
(above) provides easy-access to the most common setup parameters. See the section titled Menu
Navigation on pg. 25 for a complete listing of Q7 parameters and menu for navigation assi stance.
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Monitor Mode

The Monitor mode allows for the monitoring of motor performance variables, control settings, and
configuration data during motor operation. There are 30 items that may be monitored from this modeyI he
items are listed and described below.

Note:  The Monitor parameters are read-only.

Trip Hold Frequency — If tripped, this field records the at-trip frequency. Otherwisegthe current
output frequency is displayed.

Past Trip #4 — Thisfeature reads and stores trip records and is the first of fourrecorded trips.
Past Trip #3 — Thisfeature reads and stores trip records.

Past Trip #2 — Thisfeature reads and stores trip records.

Past Trip #1 — Thisfeature reads and stores trip records and is the lastef four recorded trips.
Trip Code— If tripped, thisfield displays the trip code (e.g., E-Stop). ¥fynot tripped No Error is
displayed.

AM Output— Displays the AM output as a percentage of itgfull kange.

FM Output — Displays the FM output as a percentage ofiits full range.

RX2 Input — Displays the RX2 input as a percentage ofits full range.

RX Input — Displays the RX input as a percentageief itsfull range.

VI/11 Input — Displays the VI/Il input as a percentage ofyits full range.

RR Input — Displays the RR input as a percentage of'its full range.

Direction — Displays the Forward/Reversestatus.

Peak Current — Showsthe highest current | gvellachieved since the last startup or reset. Thisvaueis
displayed as a percentage of the fullfrating of the’ASD or as an amperage (see Units for V/I on pg.
47).

Kilowatt Hour s— Displays accumulated Kilowatt hours. Saved at 2-hour intervals.

Output Power — Shows the igstantaneous output power level of the ASD.

Input Power — Shows the instantaneous input power level to the ASD.

ASD L oad — Shows thefinstantaneous |oad placed on the ASD.

Motor L oad — Shows the,instantaneous motor load requirements.

ASD Overload Ratio —Bisplays the relationship of time to the magnitude of the ASD overload asa
ratio. A higherlpverload means a shorter run-time in this condition.

Motor Overload Ratio — Displays the relationship of time to the magnitude of the motor overload
asaratio. A higherfoverload means a shorter run-timein this condition.

PID Feedback®=Displays the instantaneous PID feedback value.

Past Campensation Frequency — Displays the output frequency of the ASD after the application of
the waveform'adj ustment compensation for changesin the input voltage.

RumTime— Displays the accumulated run-time since the last reset or power up of the ASD.
Qutput’Terminals — Shows the active discrete output terminals.
Input Terminals — Shows the active discrete input terminals.

Output Voltage — Shows the instantaneous output voltage as a percentage of the rating of the ASD
or as a voltage (see Units for V/I on pg. 47).

DC Voltage — Shows the instantaneous DC bus voltage as a percentage of the rating of the ASD or
asavoltage (see Unitsfor V/I on pg. 47).

Output Current — Shows the instantaneous output current as a percentage of the rating of the ASD
or asacurrent (see Unitsfor V/I on pg. 47).

Frequency Command — Displays the current frequency command.
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Menu Navigation

Listed below are the mapped menu items of the Q7 ASD.

Q7 ASD Menu Items

Primary Menu Menu Item ‘ Sub-menu Items JPrimary Menu| Menu Item Sub-menu ltems
Output Displays the output frequency. Program RX Speed Ref 72
Frequency Press Up/Down Frequency

) RX Speed Freq #1
Dlsplay Arrow Key Command
Setu p Acceleration Time #1 RX Speed Ref #1
Press RIW K Switch-on-the-fly RR Tordue Ref #2
V/f Pattern RR Torgue Ref #1

Eo :cf%s meniy f 3 o

items) Type Reset RR'Speed Freq #2
VIl Freq #2 Frequency mesced re 72

(Press Up/Down (/1717 Speed Ref #2 Settings R Speed Freq #1
Arrowkey 1o 17 Freq #1 RR Speed Ref #1
access
subsequent menu VI/II Speed Ref #1 VI/II Freq #2
items) Lower Limit VI/I1 Speed Ref #2

Frequency

(PressSPM key | Upper Limit VI/I Frea #1
togoto Frequency €
Program menu) [Deceleration Time #1 VI/IT Speed Ref #1

_Program Changed From
Search Default Parameters Base Frequency 1

(Press Up/Down Reference Priority
Arrow key to Selection Autotune Enable
?e?ne;s menu Jog Stop Control Motor Type

Jog Run Frequency M otor Capacity

Eopr;ig/ ;/valfey PG Speed Freq#2 Motor Poles

menu items) PG Speed Ref #2 Motor Motor Constant 5
Press SPM K PG Speed Freq #1 Sett] Motor Constant 4
Eo ;ioMonifgr Frequency PG Speed'Ref #1 ettings Motor Constant 3
screen) Settings BIN Forgue Ref #2 (PressRIW key | Motor Constant 2
BIN"Torque Ref #1 to select sub- Motor Constant 1
g;ecsts;QNmI;?u to BIN Speed Freq #2 menu items) Motor Slip Gain
items) BIN Speed Ref #2 Autotune Control
(Press Up/Down Electronic Thermal
BIN Speed Freq #1 Arrow key to Protection #4
(Press Up/Dggg access subsequent rotection
Arrow key torageess| WBIN Speed Ref #1 menu items) Torque Boost #4
subsequentimenu RX2 Torque Ref #2 Maximum Voltage #4
items) RX2 Torque Ref #1 (Press SPM key Base Frequency 4
to exit menu :
(PresS SPMgkey to | RX2 Speed Freq #2 items) E'rgfég’g : ;Qerma'
exit menu items)
RX2 Speed Ref #2 Torque Boost #3
RX2 Speed Freq #1 Maximum Voltage #3
RX2 Speed Ref #1 Base Frequency 3
RX Torque Ref #2 Elrgfég:;g ;; ermal
RX Torque Ref #1 Torque Boost #2
RX Speed Freq #2 Maximum Voltage #2

Q7 ASD Installation and Operation Manual

25




Q7 ASD Menu Items

Primary Menu Menu Item Sub-menu Items JPrimary Menu Menu Item Sub-menu ltems
_Prog ram | Motor Settings| Maximum Voltage #2§ Program Ext Comm Cfg #5
Base Frequency 2 Ext Comm Cfg#4.
(PressR/W key to Electronic Therm
(Dpcr,\;ﬁ ;J‘F:OW select sub-menu items) prce,?éc?iog 1 erma Ext Comm Cfg #3
Ir;e;yntuoi ?g;e;s (Press Up/Down Torque Boost #1 Ext Comm Cfg #2
Arrow key to access
(Press R/W key | Subsequent menu
to select sub- | 1t€MS) Maximum Voltage #1 EXtyComm Cfg #1
menu items) .
(Press SPM key to exit
(Press SPM key| Menu items)
togoto Type Reset Communication Datal
M onitor Type
screen) User Unit #5 #6 Scan Transmit
User Unit #4 #5 Scan Transmit
User Unit #3 #4 Scan Transmit
o User Unit #2 #3 Scan Transmit
Utility Group  [User Unit#t #2 Scan Transmit
Unitsfor V/I #1 Scan Transmit
g(;ecsts:J/t:NmI;% ti(t)ems) Acc/Dec Re@l ution Comm. #6 Scan Receive
Frequency Display Settings #5 Scan Receive
(Press Up/Down Resolution
Arrow key to access | Frequency Multiplier (Press R/W key to #4 Scan Receive
;ubse;quent menu ASD Typeform select sub-menu items)| #3 Scan Receive
items :
(Press.SPM key to exit CPU Revisien Arrow key to access #1 Scan Receive
menu items) i subsequent menu -
CPU Versien items) Error Detect Time
Panel Lockout S20 Error Mode
PWivyCartrier (Press SPM key to S0 Reset
Frequency exit menu items)
Frequency Mode Station Mode
Command Mode Fault Detect Station
AM/EM EM Termina Torque Reference
Assignment Address
(Press R/W Key to AM Terminal Torque Reference
select subsmenthiderns)| A diustment Station
AM Terminal Speed Reference
(Press Up/Down Assignment Address
Arrowikey to access
subSequentmenu
items) FM Termina Speed Reference
Adjustment Station
(Press SPM key to exit
menu items)
ASD Number Transmit Address
c Ext Comm Cfg #8 Receive Address
omm. Communications
Settings Ext Comm Cfg #7 Speed 2
Ext Comm Cfg #6 Communications
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Q7 ASD Menu Items

O

select sub-menu iten‘s)

(Press Up/Down
Arrow key to acc

*)

pper Deviation
Limit

Delay Filter

Differential Gain

Integral Gain

Proportional Gain

Primary Menu Menu Item Sub-menu ltems Primary Menu Menu Item Sub-menu, Ite
"Program Communications Program . .
Speed 1 Dynamic Braking
(Press Up/Down Communications ED Optio‘n Override
Arrow key to Reference 1
access menu items) Communications
Comm- Reference Select
(PressR/W key to | Settings RS485 Master Output
select sub-menu
. MS Relay (status
items) geﬁs RLW key tg ) TTL Master Output Anded) with ST
ect sub-menu items)
(Press SPM key to RSA85 Response Inrush Time
go to Monitor (Press Up/Down Time
screen) Arrow key to access | RS485 Wire Count Release After Run
subsequent menu TTL Response Time Brake Fault Time
items) RS485 Time-out Overtorque Detect
Action Time
(Press SPM key to exit
menu items) RS485 Time-out Tim4 (N)vertgrque Level
. egative
Protection
. Overtorque Level
Parity Positive
(Press R/W key to
R$485 Baud Rate select sub-menu Overtorque Trip
TTL Baud Rate items) Short Circuit Time
Tnput Feedback Sel ( ; Short Circuit Test
Press Up/Down
S Dro|
Arrow key to Ffsgjencyp
access subsequent Overspeed Freguenc
Feedback menu items) Speed Toqueney
Setti Abnormal Speed
ettings (Press SPM key to | Time
4-20 exit menu items) .
(Press R/W key to R Low Current Time

Low Current Setting

Low Current Trip

Output Phase Loss

Run Time Alarm
Setting

Cooaling Fan Control

Trip Save

Soft Stall Selection

Motor 150% Run
Time Setting

Overload Reduction
Frequency

Undervoltage Time

Undervoltage Trip
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Q7 ASD Menu Items

Primary Menu Menu Item Sub-menu ltems Primary Menu Menu Item Sub-menuiitems
"Program tlgiielervoltage Sal | Program PS Speed Mode 2
(Press Up/Down Ridethrough Time PS Speed M@de 1
Arrow key tq Ridethrough Mode preeel Speed Mode
access menu items) Contral
Search Inertia Préset Speed #15
(Press R/W key to Search Method Preset Speed #14
ida? st)sub-menu Lock-on Rate Preset Speed #13
Scan Rate Preset Speed #12
goromontor | o Presein) | prest spoct 11
Protection _ Spects
screen) Number of Retries p Preset Speed #10
(PressR/W key to | Emergency Off Time Preset Speed #9
select sub-menu Emergency Off Mode Preset Speed #38
items) Shaft Stationary Preset Speed #7
DC Injection on at
gﬁrﬁigﬁgwn Directji on Change Preset Speed #6
access subsequent DC Injection Time Preset Speed #5
menu items) DC Injection Current Preset Speed #4
DC Injection Start Preset Speed #3
(Press SPM key to "Regen Stall Preset Speed #2
exit menu items) Stall Period Startup Erequency
OvervoltagelLevel 4 4-20 mA Speed
Reference
Overvoltagelkeveli2 Ramped PWM
Overvoltageistall Special 4-20 MA Loss
Controls Sdection
Overeurrent Stall .
Lellel Switch-on-the-fly
(Press R/W key to
DBRiCapacity sdlect sub-menu LCD Contrast
DBR'Resistance items) PWM Carrier
Frequency
Preset Speed #1 (PressUp/Down [ 3ump 3 Bandwidth
Preset PS Speed Mode 15 ':crcrecgstiys;gumt Jump Frequency 3
Spee ds PS Speed Mode 14 menu items) Jump 2 Bandwidth
PS Speed Mode 13 Jump Frequency 2
(Press RiWikey to | PS Speed Mode 12 (Press SPM key to | Jump 1 Bandwidth
sel ect&ub-menu PS Speed Mode 11 exit menuitems) | Jump Frequency 1
ifems) PS Speed Mode 10 Run Frequency
Hysteresis
,(ATS;,L:(thgwn PS Speed Mode 9 Run Freguency
access subsequent PS Speed Mode 8 End Frequency
menu items) PS Speed Mode 7
PS Speed Mode 6
(Press SPM key to | PS Speed Mode 5
exit menu items) PS Speed Mode 4
PS Speed Mode 3
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Q7 ASD Menu Items

Output
Terminals

(Press R/W key to
select sub-menu
items)

(Press Up/Down
Arrow key to
access subsequent
menu items)

(PressiSPM, key'to
exit mendritéms)

FP TerminalSetting

Reach Déteetion

Reach Freguengy.

Low Signal
Frequency

OUT/ Terminal

OUT6 Terminal

OUT5 Terminal

OUT4 Terminal

FL Terminal

OUT2 Terminal

(Press R/W key to
select sub-menu
items)

(Press Up/Down
Arrow key to access
subsequent menu
items)

(Press SPM key to
exit menu items)

Primary Menu Menu Item Sub-menu Items | Primary Menu Menu Item Sub-menu ltems
"Program FDelay Program F Terminal
OUT?7 Off Delay Input Priority
(Press Up/Down OUT7 On Delay Direction Priority
Arrow key to OUT6 Off Delay ST Terminal
access menu items)l Terminal OUT6 On Delay Input ONTermind
(PressRIW key to | D€12YS OUTS5 Off Delay Terminals 8§12 Termina
select sub-menu OUT5 On Delay S11 Terminal
items) (PressR/W key to | OUT4 Off Delay (PressR/W keytol [ 10 Termina
select sub-menu OUT4 On Delay select sub-meny SO Terminal
(Press SPM key to | items) FL Off Dalay items) S Tamin
gé’r;;'\)" onitor (PressUp/Down | FL On Delay (Pref UPlDown | S7 Terminal
Arrow key to OUT2 Off Delay Arrowykey to access| S6 Terminal
access subsequent | OUT2 On Delay stibsequent menu "S5 Terminal
menu items) OUT1 Off Dday itgms) S Tearmina
(Press SPM key to OUT1 On Delay (Press SPM key to S3 Terminal
exit menuitems) | S5-S16 Delay exit menu items) S2 Terminal
S1-$4 Delay S1 Terminal
RES Delay RES Terminal
ST Delay ST Terminal
R Delay R Terminal
OUT1 Terminal _Pan el Pandl Direction
FP Terminal Aldjust Control Ramped PWM

Panel PID Control

Panel Reset Select

Panel Acc/Dec Select

Panel V/f Group

Panel Stop Pattern

items)

(Press SPM key to
exit menu items)

"Fundamental | Base Frequency 2

#2 Mode 1/2 Switching
Frequency

(PressR/W key to | Acc/Dec #2 Pattern
select sub-menu Deceleration #2 Time
items) Acceleration #2 Time
(Press Up/Down Elrgfgc?gﬁ ;Sermal
Arrow key to access
subsequent menu Torque Boost #2

Maximum Voltage #2
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Q7 ASD Menu Items

ms

Primary Menu Menu ltem Sub-menu Items QPrimary Menu | Menu ltem ‘Sub-menu
_Prog ram M aximum Output
Frequency
(Press Up/Down S-Pattern Upper Limit 4
Arrow key to Adjustment (%)
access menu items) S-Pattern Lower Limit
Adjustment (%)
Fundamental #1
(PressR/W key to Acc/Dec #1 Pattern
,SfleCt sub-menu (Press R/W key to select | Deceleration Time #1
items) sub-menu items) Acceleration Time #1
Torque Boost #1
(Press SPN.I key to (Press Up/Down Arrow a
go to Monitor V/f Pattern
key to access subsequent —
screen) menu items) Lower Limit
Frequency
(Press SPM key to exit | Upper Limit
menu items) Frequency
Disable F/R Run
Maximum Voltage #1
Voltage
Compensation
Base Frequency 1
L 4 \< ’
4
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Table 3. Monitor Screen

Monitored Parameters (Read Only)

Monitor

Monitor menu)

menu)

(Press Up/Down Arrow key to
access subsequent menu items)

L 4

Trip Hold Frequency

Past Trip #4

(Press R/W key to access Past Trip #3

Past Trip #2

Past Trip #1

Trip Code

AM Output

(Press SPM key to exit Monitor FM Output

RX2 Input

RX Input

VI/I1 Input

RR Input
Direction

Peak Current
Kilowatt Hours
Output Power

Input Power

Output Voltage

DC Voltage

Q>®

S
&

Output Current
Frequency Command
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System Operation

32

Operation (Local)

Read and under stand all safety war nings before oper ating this equipment!

To turn the motor on perform the following steps:

1. Pressthe SPM key until the Output Frequency screen is displayed (see Figure 12.)«

2. Pressthe Speed Ctrl|L ocal/Remote key to enter the Local mode (green L ocalyl ED,ilduminates).
3. Pressthe Run M ode|Manual/Auto key (green Manual LED illuminates)

4. Press (and hold) the Up/Down arrow key until the displayed Frequency Command valueis at the
desired setting.

Press the SPM key to view the running frequency.

Ensure that there are no personnel around or near the motor or the metor-driven equipment.

o o

7. Pressthe Run key and the motor runs at the Frequency Command, value.

Note:  The speed of the motor may be changed while the metortsfunning by using the Up/

Down arrow keys to change the Frequency Commandival Ue* To change the direction
press and hold the R/W key and momentarily press the,Upor Down arrow key
(Up=Forward/Down=Reverse).

8. Pressthe Stop|Reset key to stop the motor.

Figure 12. Frequency Command screeq,

Output Freque
0.

Default Setting Changes

To change a parametef’setting, go'to the Program menu or the Setup menu by pressing the SPM key
until the desired menu s digplayed. From the Program menu press the Up or Down arrow key until the
desired parameter, group,is displayed. Press the R/W key to access the sub-menu listing. Pressthe Up or
Down arrow keysd@yaccessthe parameter to be changed.

From the Setup menuypress the R/W key to access the sub-menu items and then use the Up or Down
arrow key to aceess the parameter to be changed.

Once a parametef setting has been accessed, press the R/W key to enter the Edit mode (screen title
flashes), Usethe’'Up or Down arrow keys to change the parameter setting.

Press the RAW key when done to accept and save the changed setting and remain in the active menu, or
pressthe SPM key to retain the changed setting in volatile memory (lost when powered down or reset)
andireturn to the root menu.

Note:  Some parameters use the unsaved changed value until the ASD is Reset or powered off

(e.g., Frequency Command, Accel/Decdl, etc.).

Repeated R/W key entries loop the menu through its full list of items of the active sub-menu. From any
menu, press the SPM key to return to the root menu. Repeated SPM entries|oop the system through the
root menus as shown in Figure 11 on pg. 23.

For a complete listing of the Program menu and Setup menu items, see the section titled Menu
Navigation on pg. 25. The menu items are listed and mapped for convenience.
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Search (for default setting changes)

A listing of all parameters that have been changed from the default settings may be viewed sequentially
by accessing the Search screen (Program = Sear ch).

The Sear ch feature allows the user to view (or change) the parametersthat are different from the default
settings. From the Sear ch screen, pressthe R/W key to start the Search function. Once started, the
system automatically scrolls through all of the system parameters and halts once reaching a changed
parameter.

After stopping at a changed parameter, the Up or Down arrow keys may be pr% continue
scrolling forward. With each Up or Down arrow key pressed from a stop, the Isand stops at

the next parameter that has been changed.

Press the R/W key while achanged parameter is displayed to access the sett e changed
parameter. Use the Up or Down arrow keysto change the setting. Pressthe R ey once to save the
change.

Press the R/W key when done to accept and save the changed settingiand remain in the active menu, or
press the SPM key to retain the changed setting in volatile m hen powered down or reset)
and return to the root menu.

Note:  Some parameters use the unsaved changed value unt D is Reset or powered off
(e.g., Frequency Command, Accel/Decedl, etc.):

Pressing the SPM key when done searching or w achanged parameter returns the system
to the primary menu loop.

L 4

>
N
NI

Q
o
&

L 4
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#1 Scan Receive

AM Terminal Adjustment

Parameter Descriptions

#1 Scan Receive

This setting defines one of six memory locations to be used for received datayvia
a Multicom option board.

#1 Scan Transmit

This setting defines one of six memory locations to be used for transmitted data
viaaMulticom option board.

#2 Scan Receive

This setting defines one of six memory locations to be used forreceived data via
a Multicom option board.

#2 Scan Transmit

This setting defines one of six memory locations to be usethfor transmitted data
viaaMulticom option board.

#3 Scan Receive

This setting defines one of six memory locations to belused'fér received datavia
a Multicom option board.

#3 Scan Transmit

This setting defines one of six memory locationste,betised for transmitted data
viaaMulticom option board.

#4 Scan Receive

This setting defines one of six memory |g€atiens to'be used for received datavia
a Multicom option board.

#4 Scan Transmit

This setting defines one of six memory facations to be used for transmitted data
viaaMulticom option board.

#5 Scan Receive

This setting defines one of six.memery locations to be used for received datavia
a Multicom option board.

#5 Scan Transmit

This setting defines one of Sixymemory locationsto be used for transmitted data
viaa Multicom option board.

#6 Scan Receive

This setting definesione of six memory locations to be used for received datavia
a Multicom option board.

#6 Scan Transmit

This settingidefines one of six memory locations to be used for transmitted data
viaa Multicomigption board.

4-20 mA Loss Selection

Provides an dtexnative reference in the event of the loss of the 4-20 mA input
signal.

4-20 mA Speed Reference

Thissetting)provides a value to be used in the event that Setting is chosen for the
420 mA l£0ss selection.

Abnormal Speed Time

This setting determines the time that an overspeed condition must exist to cause a
trif:

Acc/Dec #1 Pattern

Thi$s setting enables a user-sel ected preprogrammed output profile that controls
the #1 accel eration and deceleration pattern for a multiple-profile configuration.

Acc/Dec #2 Pattern

This setting enables a user-sel ected preprogrammed output profile that controls
the #2 accel eration and deceleration pattern for a multiple-profile configuration.

Acc/Dec Resolution

Sets the number of decimal places to be displayed during Accel/Decel functions.

Acceleration Time #1

Motor acceleration rate; measured in seconds.

Acceleration #2 Time

Motor acceleration rate; measured in seconds. Is used during multiple accel
profile configurations.

Adding Input Select

Selecting either of the avail able input methods enables this feature. The selected
input is used as a modifier of the programmed output frequency.

AM Terfminal Adjustment

With the drive running at a known frequency, adjust this parameter until the
running frequency produces the desired DC level output at the AM terminal.
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AM Terminal Assignment

Communications Reference 2

AM Terminal Assignment

The selected function is associated with the output signal of terminal AM (i.e., as
the associated output variable changes, so does the output level of the AM
terminal).

AM Output Displays the status of the AM output.
ASD Load Displays the instantaneous load placed on the ASD.

In amultiple ASD system configuration, this parameter plays arolein the Setup
ASD Number of the communications network by assigning an identification ({D) number to

each ASD in the communications network.

ASD Overload Ratio

This value displays the relationship of time to the magnitude oftthe ASD
overload asaratio. A higher overload means a shorter rdn-time,in this condition.

ASD Typeform Defines the applicable ASD variables (i.e., input voltage, HBgmax. current, etc.).
Autotune Enable Enables/Disables the Autotune function.
Autotune Control Allows the user to set Autotune parameters orgodisable the Autotune function.

Base Frequency 1

This setting determines the frequency at whichithe output voltage of the ASD
reaches its maximum setting for the #1 metor

Base Frequency 2

This setting determines the frequentyat which/the output voltage of the ASD
reaches its maximum setting for the #2 metor.

This setting determines the frequeney,atiwhich the output voltage of the ASD

Base Frequency 3 reaches its maximum settingifor the#3 motor.
Base Fregquency 4 This setting determines the frequency at which the output voltage of the ASD

reaches its maximum setting#for the #4 motor.

BIN Speed Freq #1

This parameter sets BIN Speed Freq #1 (frequency) and isthe frequency that is
associ ated with thedinary input BIN Speed Ref #1 (%).

BIN Speed Freq #2

This parameter setsBIN Speed Freq #2 (frequency) and isthe frequency that is
associated with thébinary input BIN Speed Ref #2 (%).

BIN Speed Ref #1

This parameter'sets BIN Speed Ref #1 (%) and is the binary input that is
associ ated'withythe frequency/direction setting BIN Speed Freq #1 (frequency).

BIN Speed Ref #2

This parameter sets BIN Speed Ref #2 (%) and is the binary input that is
associated Wi th the frequency/direction setting BIN Speed Freq #2 (frequency).

BIN Torque Ref #1

This parameter sets BIN Torque Ref #1 (%) and is the binary input that is
associated with the torque/direction setting BIN Speed Freqg #1 (frequency).

BIN Torque Ref #2

Thigparameter sets BIN Torque Ref #2 (%) and is the binary input that is
associ ated with the torque/direction setting BIN Speed Freq #2 (frequency).

Brake Fault Time

After a brake failure has occurred, the user-set Brake Fault Time clock setting
will begin to count down. Once this time has el apsed, a signal will be provided to
indicate that the brake hasfailed.

Changed From Default
Parameters

Thisfunction reads all of the parameters and stops at those that have been
changed from the default setting.

Command Mode

This setting determines the source of the run commands (e.g., stop, forward,
reverse, etc.).

CommunicationData Type

Defines the protocal for system information that is transferred viathe
communications channel.

Communieations Reference 1

The value that is associated with the frequency setting Communications Speed
1

Communications Reference 2

The value that is associated with the frequency setting Communications Speed
2.
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Communications Reference Sel ect

Electronic Thermal Protection #3

Communications Reference
Select

This parameter selects the communications reference for scaling.

Communications Speed 1

The frequency that is associated with the value Communications Reference 1.

Communications Speed 2

The frequency that is associated with the value Communications Reference 2.

Cooling Fan Control

This parameter sets the cooling fan run-time command to Automatic or Always
on.

CPU Revision

Revision of the CPU.

CPU Version

Version of the CPU.

Damper Control

Thisfunction is used to prevent normal operation while a@damperis closed. See
Q7 Integrated Enclosure Theory of Operation on pg. 16%or further information
on this function.

DBR Capacity

Thisscreenis used to input the electrical capacity (kW) of the Dynamic Braking
Resistor.

Note:  If using a DBR, the DBR thermalgarotection must be connected
to the* CIA/CI B (Customer I nterlgck)ter minals or the MCP
Shunt Trip must be used.
DBR Resistance This screen is used to input the resistive value of the Dynamic Braking Resistor.

DC Injection Current

This setting sets the percentage ofythefated current of the drive that will be used
for DC Injection Braking. Allargerlead will require a higher setting.

DC Injection on at Direction
Change

This setting determinesif RC | njection Braking isto be used during achangein
the direction of the motor

DC Injection Start

During deceleration this isthefrequency at which DC Injection Braking will
start.

DC Injection Time

This setting iSUsedito set the on-time duration of the DC Injection Braking.

DC Voltage

The DC bus veltagedisplayed as a percentage of the maximum bus voltage of the
ASD.

Deceleration Time #1

Motor #1'deceleration rate; measured in seconds.

Deceleration #2 Time

Motor #2 deceleration rate; measured in seconds.

Delay Filter

This setting determines the delay in the ASD output response to the motor-
controlyfeedback signal.

Differential Gain

Whenp using PID feedback to control the ASD output, this function is used to
coentrol the output by monitoring the rate of change of the error.

Direction

Displays the direction of the motor (forward or reverse).

Direction Priority

This setting determinesif Forward or Reverse has priority in the event that both
commands are received simultaneously.

Disable F/R Run

Enables/Disables the Forward Run or Rever se Run modes. If either direction
is disabled, commands received for the disabled direction will not be recognized.
If both directions are disabled, the received direction command will determine
the direction of the mator rotation.

Dynamic Braking

Dynamic Braking uses the inertial energy of the load to produce a braking force
or it may be used to reduce the bus voltage.

Electronic Thermal Protection 1

The motor overload current level for motor set #1.

Electreni¢ Thermal Protection #2

The motor overload current level for motor set #2.

Electronic Thermal Protection #3

The motor overload current level for motor set #3.
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Electronic Thermal Protection #4

Input Power

Electronic Thermal Protection #4

The motor overload current level for motor set #4.

Emergency Off Mode

This setting determines the method used to stop the motor in the event that an
Emergency Off command is received and the system is configured to use this
feature.

Emergency Off Time

When DC Injection Braking is used as a function of receiving an Emergency
Off command, this setting determines the time that the DC | njection Braking is
applied to the motor.

End Frequency

This setting determines the lowest frequency that the drivéwillfrécogni ze during
deceleration before the drive goes to 0.0 Hz.

Error Detect Time

This setting determines the length of time that an ASD i§ monitored for an error.

In amultiple-ASD configuration this setting determirnies the,ASD responsible for

Fault Detect Station fault notification.
This setting delays the response of the drive output to'amy change in the F
F Delay S
terminal input.
Fire Speed The S1 terminal default setting. When actiyated the A SD outputs the value of
Preset Speed 1. Damper Open signal requited fier activation.
FL Termina Multifunctional programmable discreteleutput’
FL Off Delay This setting delays the Off respanse-time of the FL terminal to an input change.
FL On Delay This setting delays the On réspense-time of the FL termina to an input

command.

FM Terminal Adjustment

With the drive running at akhown frequency, adjust this parameter until the
running frequency produicesithedesired DC level output at the FM terminal.

FM Terminal Assignment

The selected funetion i's associated with the output signal of terminal FM (i.e., as
the associated Output variable changes, so does the output level of the FM
terminal).

FM Output

Displays the status ofsthe FM output.

FP Terminal Adjust

This settipg determines the full-scal e reading of the FP terminal.

FP Terminal Setting

This setting(commands the multifunction programmable FP terminal to monitor
the value ofy1 of 31 possible system functions. As the monitored function
changes,ingmagnitude or frequency, the pulse count of the FP output pulse train
¢hanges in direct proportion to changes in the monitored function.

Frequency Command

The programmed frequency displayed in Hz.

Frequency Display Resolution

Sets the number of decimal places to be displayed during non-Accel/Decel
functions.

Frequency Mode

This setting determines the source of the frequency command (e.g., RR, RX,
Communication Card, etc.).

Frequency Multipliex,

Sets a multiplication factor to be applied to the programmed frequency asa
modifier.

F Terminal Multifunctional programmable discrete input.
Input Feedback Select Establishes the source of the feedback for the ASD.
Input Power Displaysthe input power in kW.
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Input Priority

Maximum Voltage #2

Input Priority

This parameter is used to allow the Jog and DC I njection Braking input signals
to control the ASD when received viathe Control Terminal Strip even though
the systemisin the L ocal mode.

With this parameter enabled, a Jog command or a DC Injection Braking
command received from the Control Terminal Strip will receive priority over
commands from the keypad.

Input Terminals

Displays the active discrete input terminals of the ASD.

Inrush Time This setting determines the length of time of the inrush current‘sappression.
When using PID feedback to control the ASD output, thisfunctien is used to

Integral Gain control the output by providing avaue that is representative ofithe error over
time.

Jog Run Frequency This setting determines the output frequency of the driveduring a Jog.

Jog Stop Control This setting determines the stopping method usedhwhile®perating in the Jog

mode.

Jump 1 Bandwidth

This setting establishes a + value to the Jump,Freguency 1 setting.

Jump 2 Bandwidth

This setting establishes a + value tathe Jump Frequency 2 setting.

Jump 3 Bandwidth

This setting establishes a + value to the Jump Frequency 3 setting.

Jump Frequency 1

This setting establishes a freqlencyasetting that may not be output from the ASD.

Jump Frequency 2

This setting establishes a frequency setting that may not be output from the ASD.

Jump Frequency 3

This setting establishes a frequency#setting that may not be output from the ASD.

Kilowatt Hours

Accumulated Kilowatt hours. Saved at 2-hour intervals.

LCD Contrast

Adjusts the contrast of the' L CD screen.

LED Option Override

Thisfeature aldows for the external adjustment of the output frequency (using
RR, RX, etc.) while'using the LED keypad.

Lock-on Rate

After amomentary power outage, the ASD may have to startup into a spinning
motor. The'!L'oek On Rate isthe difference between the time that the RPM of the
motor is determined by the ASD and the time that the ASD outputs adrive signa
to thegmetor:

Low Current Setting

Whileieperating with the Low Current Trip setting enabled, this function sets
the'hew Current Trip threshold.

Low Current Time

Wihile operating with the Low Current Trip setting enabled, this setting
determines the time that the low-current condition must exist to cause atrip.

Low Current Trip

When enabled, the drive will trip on alow-current fault if the output current of
the drive falls below the L ow Current Setting.

Lower Deviation Litnit

This parameter determines the maximum amount that the feedback may decrease
the output signal.

Lower Limit Frequenicy

The lowest frequency the will be recognized as a frequency command.

Low Signal Frequency

This setting determines low-speed trip threshold.

Main EEPROM Version

Version of the Main EEPROM.

Maximum Output Frequency

This setting determines the maximum frequency that the ASD can output.

Maximum Voltage #1

This setting determines the maximum value of the output voltage of the drive.

M aximum Voltage #2

This setting determines the maximum value of the output voltage of the drive for
the #2 motor when using a multiple-profile configuration.
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Maximum Voltage #3

OUT2 Off Delay

Maximum Voltage #3

This setting determines the maximum value of the output voltage of the drive for
the #3 motor when using a multiple-profile configuration.

Maximum Voltage #4

This setting determines the maximum value of the output voltage of the drive for
the #4 motor when using a multiple-profile configuration.

Mode 1/2 Switching Frequency

This setting determines if Frequency M ode #1 or #2 will control the output
frequency and the conditions in which control will be switched from one taithe
other.

Motor 150% Run Time Setting

This parameter establishes atime that the motor may operate atid50% of its rated
current before tripping.

Motor Capacity

This setting identifies the wattage rating of the motor.

Motor Constant 1

Thisreading is the measurement of the stator resistange and,is considered a
Motor Constant (unchanging). Thisvalue is used,in conjunction with other
constants to tune the motor.

Motor Constant 2

Thisreading is the measurement of the rotor sesistange and is considered a
Motor Constant (unchanging). Thisvalue,is used in conjunction with other
constants to tune the motor.

Motor Constant 3

Thisreading is used to input the excitation inddctance for the motor. Thisvalueis
used in conjunction with other constants t@;tune the motor.

Motor Constant 4

Thisreading is used to control the [oaghihertia during speed changes.
Acceleration and decel eratiom@versheot may be reduced by increasing this value.

Motor Constant 5

Thisreading provides slightincreases in the output voltage of the drive at the
high speed range.

Motor Load

Displays the instantanéous'motor 1oad.

Motor Overload Ratio

This value displays the relationship of time to the magnitude of the motor
overload as a¥atio, /A higher overload means a shorter run-time in this condition.

Motor Poles

This setting Tdentifies the number of motor poles.

Motor Slip Gain

Thiss setting'determines the output torque response sensitivity for agiven load
change.

Motor Type

This getting,identifies the type of motor being used.

MS Relay (status Anded) with
ST

The MiSL AUX relay circuit isnormally open; after normal system power is
available, the M S1 AUX relay circuit closes the ST-to-CC connection.

Multiplying Input Select

Selecting either of the input methods enabl es this feature. The selected input is
used as a multiplying modifier of the programmed output frequency.

Number of Retries

After atrip has occurred, this parameter setsthe number of times that an
automatic system restart is attempted.

ON Terminal

Multifunctional programmable discrete input (Multicom expansion card
required).

OUT1 Termind

Multifunctional programmable discrete output.

OUT1 Off Delay

This setting delays the Off response-time of the OUT 1 terminal to an input
change.

OUT1 On Delay.

This setting delays the On response-time of the OUT 1 terminal to an input
command.

OUT2 Terminal

Multifunctional programmable discrete output.

QUT2 ©ff Delay

This setting delays the Off response-time of the OUT 2 terminal to an input
change.
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OUT2 On Delay

Overtorque Level Negative

OUT2 On Delay

This setting delays the On response-time of the OUT 2 terminal to an input
command.

OUT4 Termind

Multifunctional programmable discrete output (Multicom expansion card
required).

OUT4 Off Delay

This setting delays the Off response-time of the OUT4 terminal to an input
change.

OUT4 On Delay

This setting delays the On response-time of the OUT 4 terminalfto an,input
command.

OUT5 Termind

Multifunctional programmable discrete output (Multicom.expansion card
required).

OUT5 Off Delay

This setting delays the Off response-time of the OU TS, terminal to an input
change.

OUTS5 On Delay

This setting delays the On response-time of the@U TSiterminal to an input
command.

OUT6 Termind

Multifunctional programmable discrete output (Multicom expansion card
required).

OUT®6 Off Delay

This setting delays the Off response-time ofthe OUT6 terminal to an input
change.

OUT6 On Delay

This setting delays the On response-time’of the OUT 6 terminal to an input
command.

OUT7 Termind

Multifunctional programmable discrete output (Multicom expansion card
required).

OUT7 Off Delay

This setting delays the Off response-time of the OUT7 terminal to an input
change.

OUT7 On Delay

This setting,delaysithe On response-time of the OUT 7 terminal to an input
command.

Output Current

The current'that iS@pplied to the motor displayed as a percentage of the
maximumioutputof the ASD.

Output Phase Loss

Enables/Disables the monitoring of each phase of the 3-phase output signal (U,
V, and\W) of the ASD. If either lineis missing, inactive, or not of the specified
levelythe ASD incurs atrip.

Output Power

Displays the output power in kW.

Output Terminals

Bisplays the active output terminals of the ASD.

Output Voltage

The voltage that is applied to the motor displayed as a percentage of the
maximum output of the ASD.

Overcurrent Stall L evel

This setting specifies the output current level a which the output frequency is
reduced in an attempt to prevent atrip.

Overload Reduetion Frequency

This setting is used to reduce the start frequency during very low-speed motor
operation. During very low-speed operation the cooling efficiency of the motor
decreases. Lowering the start frequency aides in minimizing the generated heat.

Overspeed Frequency

A user-set frequency that, once exceeded, will cause an Over speed Alert.

Overtotgue Detect Time

This setting determines the amount of time that the overtorque condition may
exceed the tripping threshold level before atrip occurs.

Quertorgue Level Negative

This setting determines the torque threshold level that is used as a setpoint for
overtorque tripping during regeneration.
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Overtorque Level Positive

PG Speed Freq #2

Overtorgue Level Positive

This parameter sets the torque threshold level that is used as a setpoint for
overtorque tripping (positive torque).

Overtorque Trip

When enabled, the ASD trips if atorque larger than the user-set level existsfor a
time longer than the overtorque detect time.

Overvoltage Level 1

An overvoltage condition that exceeds this setting results in areduced output
freguency.

Overvoltage Level 2

An overvoltage condition that exceeds this setting results in argduced output
freguency.

Overvoltage Stall

This parameter sets the upper DC bus voltage threshold that, onge exceeded, will
cause an Overvoltage Sall. An Overvoltage Stall increasesthe output
frequency of the drive during deceleration for a specified timein an attempt to
prevent an Overvoltage Trip.

Panel Acc/Dec Select

1 of 4 accel/decel profiles may be selected and run. Each/accel/decel profileis
comprised of 3 user settings: Acceleration, Déceleration, and Pattern.

Panel Direction

Sets the motor direction while operating from thekeypad.

Pandl Lockout

When enabled, keypad input is not available,

Panel PID Control

Enables/Disables PID control whilextnningsfrom the keypad.

Panel Reset Select

Enables/Disables the ability t@meset the system from the keypad.

Panel Stop Pattern

The Decel Stop or Coast Stopsettings determines the method used to stop the
motor when using the Stop|Reset, key of the keypad. The Decel Stop setting
enables either the Dynami€¢Braking system or the DC I njection Braking
system. The Coast Stopysettingiall ows the motor to stop at the rate allowed by
the inertia of the load.

Panel V/f Group

1 of 4 VIf profiles may besélected and run. Each V/f profile is comprised of 4
user settings. ‘Basefrequency, Base Frequency Voltage, Manual Torque
Boost, and Electronic Thermal Protection.

Parity Sets the camimuniigations parity setting to Even, Odd, or None.

Past Trip #1 The past trip/feattire reads and stores the last four trip records. Past Trip #1
occurred | astief the recorded trips.

Past Trip #2 The past trip feature reads and stores the last four trips.

Past Trip #3 TheRast Trip feature reads and stores the last four trips.

Past Trip #4 ThePast Trip feature reads and stores the last four trips. Past Trip #4 occurred
first of the four recorded trips and will be erased when the next trip occurs.

Peak Current Displays the Peak Current as a percentage of the maximum ASD rating or as an

amperage (see Unitsfor V/I on pg. 47)).

PG Detect Selection

Enables/Disables the use of the PG feedback function.

PG Number of Pulses

This setting is used to determine the end-of-travel range when using an encoder
on a motor-driven positioning system (e.g., hoist/crane, etc.).

This setting determines if motor speed and direction will be conveyed by the

PG Input Phases
encoder.
This parameter sets PG Speed Freq #1 (frequency) and isthe frequency that is
PG Speed Freq 1 associated with the pulse count setting PG Speed Ref #1 (%).
PG SpecthRef #1 This parameter sets PG Speed Ref #1 (%) and isthe pulse count that is
associated with the frequency/direction setting PG Speed Freq #1 (frequency).
P& Speed Freq #2 This parameter sets PG Speed Freq #2 (frequency) and isthe frequency that is

associated with the pulse count setting PG Speed Ref #2 (%).

Q7 ASD Installation and Operation Manual 41



PG Speed Ref #2

PS Speed Mode 13

PG Speed Ref #2

This parameter sets PG Speed Ref #2 (%) and is the pulse count that is
associated with the frequency/direction setting PG Speed Freq #2 (frequency)s

PID Feedback

Displays the instantaneous PID feedback value.

Post Compensation Frequency

The output frequency of the ASD after the application of the waveform
adjustment compensation due to changes in the input voltage.

Valuesthat fall within the Lower Limit Frequency and the Upper Limit
Frequency range may be programmed into the drive and output’as a.Preset

Preset Speed #1 Speed. This parameter assigns an output frequency to thebinarysAtmber input
0001.
Preset Speed #2 Same as Preset Speed #1 (binary number = 0010).
Preset Speed #3 Same as Preset Speed #1 (binary number = 0011).
Preset Speed #4 Same as Preset Speed #1 (binary number = 0100)4
Preset Speed #5 Same as Preset Speed #1 (binary number = 0101)
Preset Speed #6 Same as Preset Speed #1 (binary number = 0120).
Preset Speed #7 Same as Preset Speed #1 (binary numbef = 0141).
Preset Speed #8 Same as Preset Speed #1 (binary number =1000).
Preset Speed #9 Same as Preset Speed #1 (binary number =1001).
Preset Speed #10 Same as Preset Speed #1 (binarysnumber = 1010).
Preset Speed #11 Same as Preset Speed #1 (hifary,number = 1011).
Preset Speed #12 Same as Preset Speed #1 (bihary number = 1100).
Preset Speed #13 Same as Preset Speed#1 (bBinary number = 1101).
Preset Speed #14 Same as Preset Speed #1 (binary number = 1110).
Preset Speed #15 Same as PreseySpeed #1 (binary number = 1111).

Preset Speed Mode Control

Enables/Disablesthe use of the Preset Speed M ode control. The Preset Speed
M ode contrel, setting determinesif the speed only is used (disabled) or if
(enabled)/the/Tangque, Speed, Accel/Decel, and Direction settings will be used
while tupning a'given preset speed.

Proportional Gain

When,using PID feedback to control the ASD output, this function is used to
control“the’output by applying a multiplier to the error.

When Ehabled, the Preset Speed Mode Control isin effect for Preset Speed

PS Speed Mode 1 41

PS Speed Mode 2 Same as PS Speed Mode 1.
PS Speed Mode 3 Same as PS Speed Mode 1.
PS Speed Mode 4 Same as PS Speed Mode 1.
PS Speed Mode 5 Same as PS Speed Mode 1.
PS Speed Mode 6 Same as PS Speed Mode 1.
PS Speed Mode 7. Same as PS Speed Mode 1.
PS Speed Mode 8 Same as PS Speed Mode 1.
PS Speed Mode 9 Same as PS Speed Mode 1.
PS Spéed Mode 10 Same as PS Speed Mode 1.
PS Speed'Mode 11 Same as PS Speed Mode 1.
RS Speed Mode 12 Same as PS Speed Mode 1.
RS Speed Mode 13 Same as PS Speed Mode 1.
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PS Speed Mode 14

R$S485 Master Output

PS Speed Mode 14

Same as PS Speed Mode 1.

PS Speed Mode 15

Same as PS Speed Mode 1.

PWM Carrier Frequency

The user-set ASD output frequency that is used to apply the pulsating DC valtage
to the motor.

Ramped PWM

Enables/Disablesthe variable PWM frequency.

R Delay

This setting delays the response of the drive output to any change,in the R
terminal input.

Reach Detection

Sets the bandwidth of the Reach function if enabled.

Reach Freguency

This setting establishes a frequency threshold that, whengreached or is within the
specified bandwidth, will provide asignal at an output terminal that can close an
appropriately configured output contact.

Receive Address

This setting defines a memory location to be used Tor received dataviaa
Multicom option board.

Reference Priority Selection

Either Frequency M ode #1 or Frequency M ode #2 may control the output
frequency of the ASD. This parameter determipeswhich of the two will control
the output frequency and the conditiens in which'control will be switched from
oneto the other.

Regen Stall

Enables/Disables the Over voltage Stall and the Overcurrent Sall function
during regeneration only.

Release After Run

This setting sets the time thatitheybrake will hold after the Run command criteria
has been met.

RES Terminal

Multifunctional programmable discrete input.

RES Delay

This setting del aysithe response of the drive output to any changein the RES
terminal input

Ridethrough Mode

This settingidetermines the motor-control response of the drive in the event of a
momentary power outage. During a Ridethr ough, regenerative energy is used to
maintain the'eentreb circuitry settings; it is not used to drive the motor.

Ridethrough Time

In the eventof amomentary power outage, this parameter determines the length
of the/Ridethfough time. During a Ridethrough, regenerative energy is used to
faintain the control circuitry settings; it is not used to drive the motor.

RR Input Displaysthe RR input level.
This parameter sets RR Speed Freq #1 (frequency) and isthe frequency that is
RR Speed Freq #1 associated with the analog input RR Speed Ref #1 (%).
This parameter sets RR Speed Freq #2 (frequency) and isthe frequency that is
RR Speed Freq #2 associated with the binary input RR Speed Ref #2 (%),
RR Speed Ref #1 This parameter sets RR Speed Ref #1 (%) and isthe analog input that is
S associated with the frequency/direction setting RR Speed Freq #1 (frequency).
RR Speed Refltio This parameter sets RR Speed Ref #2 (%) and isthe binary input that is
S associated with the frequency/direction setting RR Speed Freq #2 (frequency).
This parameter sets RR Torque Ref #1 (%) and is the binary input that is
RR Torque Ref #1 associated with the torque/direction setting RR Speed Freq #1 (frequency).
. 5 . . . .
RR Tofgue Ref #2 This parameter sets RR Torque Ref #2 (%) and is the binary input that is

associ ated with the torque/direction setting RR Speed Freq #2 (frequency).

RS485 Baud Rate

Sets the information transfer rate for RS485 communications.

R$485 Master Output

In amaster/follower configuration, this setting determines the output parameter
of the master ASD that will be used to control the applicable follower ASDs.
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R$485 Response Time

S11 Terminal

R$485 Response Time

This setting determines the RS485 response delay time.

RS485 Time-out Action

This setting determines the action to be taken in the event of acommunicati@ns
time-out.

R$485 Time-out Time

This setting determines time that no activity may exist over the communications
link before the link is severed.

RS485 Wire Count

This setting establishes the communications protocol asthe 2 or 4 wire method.

R Termina

Multifunctional programmable discrete input.

Run Frequency

This parameter setting plus the Run Frequency Hyster esi s Settingsestablishes
the starting frequency of the ASD.

Run Frequency Hysteresis

This parameter provides start and stop setting for the Run Freguency.

Run Time

Displays the accumulated run-time since the last reset ofpower up of the ASD.

Run Time Alarm Setting

This setting provides a run-time value that, once exceeded, closes a contact. The
output signal may be used to notify an operator or €entrol external equipment.

RX2 Input

Displaysthe RX2 input level.

RX Input

Displaysthe RX input level.

RX Speed Freq #1

This parameter sets RX Speed Freq#I(frequency) and isthe frequency that is
associated with the analog input,RX SpeediRef #1 (%).

RX Speed Freq #2

This parameter sets RX Speed Frieq #2(frequency) and isthe frequency that is
associ ated with the binary input,RX Speed Ref #2 (%).

RX Speed Ref #1

This parameter sets RX Speed Ref #1 (%) and isthe analog input that is
associated with the frequency/direction setting RX Speed Freq #1 (frequency).

RX Speed Ref #2

This parameter sets RX Speed Ref #2 (%) and isthe binary input that is
associated withithe frequeney/direction setting RX Speed Freq #2 (frequency).

RX Torque Ref #1

This parametersetsRX Torque Ref #1 (%) and is the binary input that is
associ ated with,theterque/direction setting RX Speed Freq #1 (frequency).

RX Torque Ref #2

This parapéetes, setSRX Torque Ref #2 (%) and is the binary input that is
associ atediwith the torque/direction setting RX Speed Freq #2 (frequency).

This parameter sets RX2 Speed Freq #1 (frequency) and isthe frequency that is

RX2 Speed Freq #1 associated with the analog input RX2 Speed Ref #1 (%).
Thisparameter sets RX2 Speed Freq #2 (frequency) and isthe frequency that is
RX2 Speed Freq #2 associated with the binary input RX2 Speed Ref #2 (%).
. 5 - - .
RX2 Speed Ref #1 Rhis paramet_er setsRX2 Speed_ Ref_ #1 (/o)_ and isthe analog input that is
associated with the frequency/direction setting RX2 Speed Freq #1 (frequency).
. 5 . . . -
RX2 Speed Ref #2 This paramet_er setsRX2 Speed_ Ref_ #2 (/o)_ and isthe binary input that is
associ ated with the frequency/direction setting RX 2 Speed Freq #2 (frequency).
This parameter sets RX2 Torque Ref #1 (%) and is the binary input that is
RX2 Torque Ref##1 associated with the torque/direction setting RX2 Speed Freq #1 (frequency).
This parameter sets RX2 Torque Ref #2 (%) and is the binary input that is
RX2 Torque Ref %2 associated with the torque/direction setting RX2 Speed Freq #2 (frequency).
S1 Terminal Multifunctional programmable discrete input.
S10 Tetminal M uIt_lfunctlonal programmable discrete input (Multicom expansion card
required).
Sk T Al M uIt_lfunctlonal programmable discrete input (Multicom expansion card
required).
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S12 Terminal Speed Reference Address

S12 Terminal ?gjﬂjtil::dr;ctlonal programmable discrete input (Multicom expansion card
This setting delays the response of the drive output to any changein the S1i= 4

S1-54 Delay terminal inputs.

S2 Terminal Multifunctional programmable discrete input.

S20 Reset Enables/Disables the ability to reset the system via S20 communication.

S3 Terminal Multifunctional programmable discrete input.

A4 Terminal Multifunctional programmable discrete input.

S5 Terminal ?gjﬂjtil::dr;ctlonal programmable discrete input (M ulticomyexpans on card

S5-S16 Dela This setting delays the response of the drive output to any,change in the S5 — S16

Y terminal inputs (Multicom expansion card reguired):

<6 Terminal ?g;ljtll ::(;Ctlond programmable discrete input (M ulticom expansion card

S7 Terminal ?g;ljtll rf(;Jdr;ctlonal programmabl e discrete i nput (Multicom expansion card

<8 Terminal ?gjﬂjtil:;dr;ctlonal programmable discrete input (Multicom expansion card

<9 Terminal ?gjﬂjtil:;dr;ctlonal programmable'di screte input (Multicom expansion card
In the event of a momentary pewer outage, the output signal of the drive will

Scan Rate cease. Upon restoration of jpower, the drive will output alow-level signal that
will ramp up in frequency until matching the rotor RPM to determine the rotation
speed of the rotor. The Scan Rateisthe speed of the ramp up.
After amomentary power loss or the momentary loss of the ST-to-CC

Search Inertia connection, thigparameter sets the time for the commanded torque to reach its
programmedsetting during the automatic restart.
In the event/of amomentary power outage, this parameter may be used to set the

Search Method starting point(frequency) of the scanning signal that is used to determine the
fotor 'speed,or this parameter may be used to select the method used to search for
the'speed of the rotor.

Shaft Stationary Enables/Disables a continuous DC I njection at half of the DC Injection

amperage setting into a stopped motor.

Short Circuit Test

Selects the Short Circuit Test method.

Short Circuit Time

This setting determines the pul se width of the output pulse that is supplied by the
ASD during an output short circuit test.

Soft Stall Selection

Limits the maximum output frequency to 80% of the base frequency once the
overload level reaches 75%.

S-Pattern Lowerldmit
Adjustment (%)

Sets the time added to the lower portion of S-pattern 1 (decreases the accel rate
at the ramp start).

S-Pattern Upper Limit
Adjustment (%)

Sets the time added to the upper portion of S-pattern 1 (decreases the decel rate
at the ramp end).

Speed . Drep Frequency

Sets the lower deviation limit of the output frequency while operating using PG
feedback.

Speed Reference Address

In amultiple-ASD configuration, this setting determines the memory location of
the speed reference.
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Speed Reference Station

Undervoltage Time

In amultiple-ASD configuration, this setting determines the source of the speed

Speed Reference Station reference.
Enables/Disables the ability of the drive to start into a spinning motor when the

Speed Search Selection ST-to-CC connection momentarily opens and is then closed (Break/Make ST)or
after a power interruption (momentary power failure).

Stall Period This setting allows the user to extend the Over voltage Stall and the Over carrent
Sall time settings.

Startup Frequency Sets the initial output frequency when a Run command isteceived.

ST Dela This setting delays the response of the drive output to any.change.in the ST

Y terminal input.
ST Terminal Multifunctional programmable discrete input.

Switch-on-the-fly

The ability to switch between the M anual and Aute modes while running.

Torque Boost #1

Thisfunction is used to increase the low frequencytorque for high-inertia loads
by increasing the output voltage at frequenciésibel ow®2 of the #1 Base

Frequency.

Torque Boost #2

Thisfunction is used to increase thgjlow frequency torque for high-inertialoads
by increasing the output voltage at frequenciesbelow % of the #2 Base

Frequency.

Torque Boost #3

Thisfunction is used to increase the [owfrequency torque for high-inertialoads
by increasing the output voltage,at freguencies below %2 of the #3 Base

Frequency.

Torque Boost #4

Thisfunction is used toinereaseithe low frequency torque for high-inertia loads
by increasing the output voltage at frequencies below % of the #4 Base

Frequency.

Torque Reference Address

In amultiple<ASD gonfiguration, this setting determines the memory location of
the torque reference.

Torque Reference Station

In amultiplesA SByconfiguration, this setting determines the source of the torque
referencef

Transmit Address

This setting 'defines a memory location to be used for transmitted datavia a
M ulticom aption board.

Trip Code

Risplaysthe active trip.

Trip Hold Frequency

Displays the at-trip frequency or current frequency if no trip is active.

Enables/Disablesthe Trip Save at Power Down setting. When enabled, this

Trip Save feature logs the trip event and retains the trip information when the system
powers down so that the trip is active when the power is restored.
TTL Baud Rate Sets the information transfer rate for TTL communications.

TTL Master Output

In amaster/follower configuration, this setting determines the output parameter
of the master ASD that will be used to control the applicable follower ASDs.

TTL Response Time

This setting determinesthe TTL response delay time.

Type Reset

Thisfeature resets the system, or when performing fault analysis, allows for a
quick system setup change. Press R/W key (once) after Reset Type selection to
execute selection (the system may take up to 10 seconds to respond).

Undervoltage Stall Level

This setting establishes the low end of the DC bus voltage threshold that, once
exceeded, will cause an Under voltage Stall.

Undervoltage Time

This parameter sets the time that the undervoltage condition must exist to cause
an Undervoltage Trip.

Q7 ASD Installation and Operation M anual



Undervoltage Trip

Voltage Compensation

Undervoltage Trip

Unitsfor V/I

Enables/Disablesthe Undervoltage Trip function. O

volts, current, or a percentage of the ASD rating

Upper Deviation Limit

Establishes a unit of measurement for voltage and current. Display may be@

This parameter determines the maximum amount that the feedback may incr
the output signal.

Upper Limit Frequency

The highest frequency the will be recognized by the ASD as a frequency 24
command.

The displayed unit of measurement may be changed from Hz.t the
available characters for frequency-display operations. U —#5 may be
User Unit #1 used to compl ete the display of the unit of measuremen
Note: Program—= Ultility Group = Frequency M4lti ust be a
non-zero value.
User Unit #2 See User Unit #1.
User Unit #3 See User Unit #1.
User Unit #4 See User Unit #1.
User Unit #5 See User Unit #1.
V/f Pattern Volts per Hertz pattern (ASD output to-frequency ratio).
The user-set frequency that is ith the voltage or current input level of
VIl Freq #1 the VI/I1 Speed Reference
The user-set frequency th ed with the voltage or current input level of
VI Freq #2 the VI/II Speed Reference ting.
VI/1I Input Displaysthe VI/I1 inp
VI/Il Speed Ref #1 A voltageor ¢ at is to be associated with the frequency setting V1/
Il Frequenc
The user-set Tre sy that is associated with the voltage or current input level of
VIl Speed Ref #2 the VI/IT S eference #2 setting.
This function provides a varying degree of output waveform adjustment that

Voltage Compensation

changes in the input voltage.
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Enclosure Dimensions and Conduit PIateO
Information @)

Q7 Part Numbering Convention.

4
Stand-alone Unit Integrated Enclosure
\vmc;o\mu\e\om\ ‘@7‘8‘010‘M %
Sggisgtn%%k;um KVA Rating Device Famiy Fontacto

Designotor
If aoll charocters are numkers,

Series [dentifier then this value is divided by 10.  Voltage Fanmily—
Voltage Fomilya— | If the last character is K, 230 Volt Class

2 =
then th ding two digit 4 = 460 Volt Class
2 = 230 Volt Closs are multpled by 1o 6 = 600 Volt Closs
4 = 460 Volt Closs

6 = 600 Volt Class

KVA Roting -

Note:  The Type 1 enclosed versions of the Q7 ASD meet specification UL 1995,
the Standard for Heating and Cooling Equipment, plies with the applicable
requirements for installation in a compart ing conditioned air.

Figure 13. Q7 System Configurations.

7 ASD without an /o o

Integrated Enclosure
(VT130-Series)

Intearated
Enclosure (Series)

™ Keypod

— Control
Panel

% 4FU, SFU, 6FU E

. MCP

(ckt. breaker>

Control Terminal
Strip PCB
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Enclosure Dimensions/Weights O
Conduit

Table 4. VT130-Series Enclosure Size 1. < ,
Model Unit [Shipping] Plate

Number |weight| Weight |[Number 4
vT130Q7U| (bs) | (ibs)
Bottom

2025

<

= =

2080 I

015 I /200

ws foe|ow I o47/215

= [T |
1 13 | 55205 //Jﬁ o —

4080 . \
4110 13 15 l‘i 7.33/186 ——m=| K “7 7.28/185 ———m=|

4160 . . -
Not sions are in inches/millimeters.
6015

6025

6035

6120

6160

6060 1 13 \
6080

Figure 14, (& ate 55295. Also see Conduit Box 53354 on pg. 56.

1.31/33 1,31/33
O l=—2.33/59 ‘

0.88/22 DIA. HOLE
W/ PLUG (3)

Conduit Plate

Number 55295 /

* ©
4.35/111
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Table 5. VT130-Series Enclosure Size 2.

Conduit
Model Plate

Number [Number

VT130Q7U

Bottom

2110

2160 %11‘46/891—> .

2220 ° °
- 0.28/7 /’@

AT

2330 .

2400

4220 057331

14.22/361

LA T

4330 e

| s I

4500

. .« | |
4600 L—1183/885 —>‘

6220

6270
6330 Note: Dimensions QWQQ s/millimeters.

6400
6500 @
6600

6750

Figure 15. Conduit Plate 1.

.0 04 1.80/46 2.00 2.00/51

R 4“ —
g

2 2

1.0/25 comk
0.5/13 CON& T S
QO || %
Comd@0te —
5361

&

7.77/197
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Table 6. VT130-Series Enclosure Size 3.

038/10 7\ (| ~——14.25/362 —=|
[ -

Conduit
Model Plate
Number JNumber
VT130Q7U
Bottom
4750
410K
55547 _
412K —
610K 5’1:4 —
°© ]
—
—
—
—
(e o]
T

®
[N
=]
v‘ °® —ao

I

.——|2.81/325 —w=—

23.75/603

24.63/625

Note: Dimensions

AN

Figure 16. Conduit Plate

L 4

0.5/12.7
Condui

O
U

1.25/32

30°95/83
0\() 2.50/64 3.25

‘ CONDUIT K. O, (3

N
S

LN
NN

Conduit Plate
Number 55547/

r=—35.09/134-#

9.35/238
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Table 7. VT130-Series Enclosure Size 4. Q

Model Conduit Plate O
Number

Number

VT130Q7U Bottom| Top
415K L 4
120K 0‘63/16j\’<—12‘63/38l—>1 ‘
612K 49900 | 49468 . E E E I
615K = % = IIE
620K % % %

3635/923
37.75/959
38.63/98!
=== I.i >
© s 1 R s s L '
n ‘
’« 13.78/350 %‘ ‘H 175/445 —»‘
ote: nsions are in inches/milimeters.
Figure 17. Conduit Plate 0 d 49648.
2.00/127 2.00/127 2.50/64
9.50/140 37/35 4.00/102 4,00/102 215/55
| | i |
I !
416/106 i 3‘00/76§° A\ \}_@ .
/\/ L
2,00 Conduit KO @) /
1.00 Conduit KO @)
9.34/237 ° 1050/¢267 o
Conduit Plote
Conduit Plate Number 49468
. 100725 . . o
Condult KO, (2 Number 49900
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Table 8. VT130-Series Enclosure Size 5.

Conduit Plate

IaeLE! Number

Number
VT130Q7U

Bottom|] Top

425K

430K 12.00/305

069/18
435K

54086

625K

630K

635K

46.15/1172
48.50/1232
50.00/1270

f
20007508
‘ 24.15/613
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Table 9. Q7 Flow Series Integrated Enclosure Size 1.

Model
Number Q7
2010
2015 ¢
2025 (. (0,00/254 — =
2035 ( °
2055 e
= =
2080 6 === =
4015 ©
o 4@H
4025 o
4035
4055
4080
@
4110
27.50/699
4160 2850/724
6015
e
6025 olo %,
6035 ©] [
6060 « S== S
6080 e =

6120 N n

6160 - 956/043 —m=—|

2 1600/406 —— =
Note: Dimensions afe in -
mches/rﬁ& é}
(c] [c]

Conduit Plate

\K A Number 53673w .
O qbretr-

250/64’1 ‘4* 2.50/64

@Q) o
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Table 10. Q7 Flow Series Integrated Enclosure Size 2.

Model
Number Q7

2110

2160

2220

2270

2330

2400

4220

4270

4330

4400

4500

4600

6220

6270

6330

6500

6600

6750

(———12,00/305 ——=—|

==

ey —

—_ = o= =

=y —

— == m—o @ c=

©
(e @ ®

[
[0 @ o

ey ——
e e o
e
ey ——

[ e e R =
e e =
ey ——
e e ]
e
ey —
e —

0 = === =
e e
B=—N———N——
e e

44,00/1118
455071156

11.88/302 ——m=—| @
-——— 16.00/406 ————m=—|

L0y
Note: Di &we in

ik e ime ters, °  Conduit Plate
Number 55136w

4

B

o .
Qg EE

~=—3,00

——23.00/76
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Conduit Box Information O

The conduit plate information provided below isfor the VT 130 SeriesQ7 ASDslisted in Table 4 o@
49.

The Conduit Box (P/N ASD-Conduit-1) may be used when more room is required at the ASD con@it
connection point for the stand-al one devices. This option makes adding and removing conduit easier and
quicker.

Installation @
Remove the conduit plate 55295. 0

1
2. Install the Conduit Box 53354 (see Figure 20), using the 2 scr the conduit plate.
3. Make the conduit and wiring connections.
4. Install the Conduit Box cover 53355. @
Figure 19. Conduit Box (option).
1.31/33
2.33/59 ‘ 1,31/33
\ B
0.88/22 Dia. Hole
PLUG (3)
& &)
Conduit
Numberf b5
© 4.35/111
S5
5] \
m imensions are in inches/millimeters
q"i“@i/
4
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Note:  The following ratings are guidelines and shall not be the sole determining factor of the
lug or wire size used with the Q7 ASD. Application-specific applicables, wireinsulation
type, conductor material, and local and regional regulations are but a few of the
considerations when selecting the actual lug and wire type to be used with the ASD. L 4

Note:  Useonly 75° C copper wire/cable for motor and power connections. %
Table 11. Q7 ASD 230 Volt Drive Cable/Terminal Specifications. \
Model No. Circuit Typical Wire/Cable Size (AWG) | i ,ug Size

Cable/Terminal Specifications ()O

Q7 or Breaker
VT13007U Rating Input/Output AM, FM, and Il Control Termina D Input/Output Power

(Amps) Power Terminals Strip ug Wire Capacity
2010 15 #14
2015 15 #14 @
2025 15 #14
2035 20 #14

81024 AWG
2055 30 #14
#20 #18

2080 50 #10 (3-core (2-core shield)
2110 70 #38
2160 90 #6
2220 100 #4 \
2270 125 #4 14-1/0 AWG
2330 150 #3
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Table 12. Q7 ASD 460 Volt Drive Cable/Terminal Specifications.

Circuit Typical Cable Size (AWG) Lug Size
Model No.
Q7or | Breaker o output
Rating npULIUTPU AM, FM, and I Control Terminal ASD Input/Output Power
VT130Q7U Power Wire . . . .
(Amps) Size Terminads Strip Lug Wire Capacity
4015 15 #14
4025 15 #4 \
4035 15 #14
WG
4055 15 #14
4080 30 #14
4110 30 #14
4160 40 #10
4220 50 #10
4270 70 #8
41018 AWG
4330 90 #3
#20 18
4400 100 # (3-core shield) ore shidld)
4500 100 #4
4600 125 #3 14 to /0 AWG
4750 175 #2
410K 200 #1 \
412K 225 #2/0
415K 300 *#4/0
6 to 250 AWG
420K 350 *49)
425K 400 *#4/0
430K 600 0
435K 700 *#400
Note: @thm the item is one of a set of two parallel cables.
4
58 Q7 ASD Installation and Operation M anual



Table 13. Q7 ASD 600 Volt Drive Cable/Terminal Specifications.

Circuit Typical Cable Size (AWG) Lug Size
Model No.
7 LB Input/Output
VT?3 00 r7U Rating PoF\)/ver WiFr)e AM, FM, and II Control Terminal ASD Input/Output Power
Q (Amps) ) Terminals Strip Lug Wire Capecity
Size
&
6015 15 #14
6025 15 #14 @
6035 15 #14 \
6060 15 #14 0 G
6080 20 #14
6120 30 #14
6160 35 #12
6220 50 #10
6270 60 #10
#20
6330 70 #10 .
(3—core shiel d) 2-Cf d) 18-2/14-2 AWG
6400 90 #3
6500 100 #6
6600 100 #6
6750 125 #4
610K 175 #3
612K 200 #1
6-250 AWG
615K 225 #2/0 \
620K 300 #3/0
625K 400 *#3/0

Note:  (*) Indicates th?i\ one of a set of two parallel cables.

Q
&

Q>®
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Current/Voltage Specifications

Table 14. 230 Volt NEMA Type-1 Chassis standard ratings table.

OO

Output
M oror | Rawed | motor | PGS voltage ot heurrent 0%
VT130Q7U +2 Hz Frequency Continu 0 Secs
2010 1.0 0.75/0.56
2015 15 1.0/0.75
2025 25 20115
2035 35 30022
2055 55 5.0/3.7
2080 8.0 75/56
2110 11.0 100175 22A 354 A
2160 16.0 15.0/11.2 483A 53.1A
2220 22.0 20.0/14.9 200— 240 VAN POt voliage 621 A 68.3 A
2270 27.0 25.0/18.5 (*10% el (Max.) 782 A 86.0A
2330 330 30.0/22.0 92.0 A 1012 A
2400 40.0 40.0/30.0 1300 1430 A
2500 50.0 50.0/37.3 \ 156.0 1716 A
2600 60.0 60.0/44.7 @ 192.0 211.0A
2750 750 750/56! 248.0 2728 A
210K 100 3120 3432 A
219K 125 370.0 407.0 A
215K 150 4150 4565 A
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Table 15. 460 Volt NEMA Type-1 Chassis standard ratings table.

Model No. Rated Motor Input Voltage \(/)oulig;; Output Overload
Q7 or KVA HP/Kw 3-Ph 50/60 3-Ph Variable Currept 100% | Current 1
VT130Q7U +2Hz Frequency Continuous | for 60 Secs.
4015 15 1.0/0.75 26A 29 A’

4025 25 2.0/1.5

4035 35 3.0/2.2

4055 55 5.0/3.7

4080 8.0 7.5/5.6

4110 110 10.0/7.5

4160 16.0 15.0/11.2

4220 220 20.0/14.9

4270 270 25.0/18.5

4330 33.0 30.0/22.0

4400 40.0 40.0/30.0 380 — 480 VAC Vi 520A 572A
4500 50.0 50.0/37.0 (+10%) ) 65.0 A 715A
4600 60.0 60.0/45.0 \ 77.0A 84.7A
4750 75.0 75.0/55.0 96.0 A 105.6 A
410K 100 100/75.0 1240 A 136.4 A
412K 125 125/90.0 156.0 A 1716 A
415K 150 150/110 190.0 A 209.0A
420K 200 200/150 \ 2400 A 264.0 A
425K 250 250/185 302.0 A 332.2A
430K 300 300/220 @ 370.0 A 407.0 A
435K 350 350/2 450.0 A 495.0 A
440K 400 400/ 4920 A 541.2 A
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Table 16. 600 Volt NEMA Type-1 Chassis standard ratings table.

Model No. Rated Motor Input Voltage \?Oﬂ:ggé Output Overlo
Q7 or KVA HP/Kw 3-Ph 50/60 3-Ph Variable Currept 100% | Current %

VT130Q7U +2 Hz Frequency Continuous | for 60 Secs.
6015 15 1.0/0.75 21A 23A0
6025 25 2.0/15
6035 35 3.0/2.2
6060 6.0 5.0/3.7 49?%/?280}@0
6080 8.0 7.5/5.6
6120 12.0 10.0/7.5
6160 16.0 15.0/11.2
6220 220 20.0/14.9
6270 270 25.0/18.5 70A 29.7A
6330 33.0 30.0/22.0 32.0A 35.2A
6400 400 40.0/30.0 Inpu 410A 451A

Level

6500 50.0 50.0/37.0 520A 57.2A
6600 60.0 60.0/45.0 62.0A 68.2 A
6750 75.0 75.0/55.0 495 — 600 VAC 77.0A 84.7 A
610K 100 100/75.0 (+10%) 99.0A 108.9 A
612K 125 125/90.0 125.0A 1375A
615K 150 150/110 150.0 A 165.0 A
620K 200 200/150 200.0A 2200A
625K 250 250/185 \ 250.0A 2750A
630K 300 300/220 300.0 A 330.0A
635K 350 336.0A 369.6 A

Q
o
&

L 4

350/261 }
RS,
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Numerics

1M, 16

1M contactor, 21

2M, 16

2M contactor, 21

3M, 16

3M contactor, 22

4-20 mA Loss Selection, 34
4-20 mA Speed Reference, 34

A

Abnormal Speed Time, 34
About This Manual, 2
Acc/Dec #1 Pattern, 34
Acc/Dec #2 Pattern, 34
Acc/Dec Resolution, 34
Accd #2 Time, 34

Accel Time#1, 34
Accel/Decel Selection, 20
Adding Input Select, 34
Adjustable Speed Drive Inspection, 4
AM, 14

AM Adjustment, 34

AM Assignment, 35

AM Output, 24, 35
AM/FM, 26

ASD Load, 24, 35

ASD Number, 35

ASD Overload Ratio, 24, 35
ASD Typeform, 35

B

Base Frequency 1, 35
Base Frequency 2, 35
Base Frequency 3435
Base Frequency/4, 35
Brake Fault Time, 35
Bypass LED, 22

C

Cableffierminal Specifications, 57
CC, 24

change direction, 32

Changed From Default Parameters, 35
€lA to CIB, 6

63

CIA/B contacts, 16

CIA/CIB, 14

Circuit Breaker Rating, 57
Command Mode, 35
Communication Data Type, 35
Communication Settings, 26, 27
Communications Reference 1, 35
Communications Reference 2,35
Communications Reference Select, 36
Communications Speed 1, 36
Communications Speed 2,36
Conduit Box (option); 56
Conduit Box Informatien, 56
Conduit Plate Information, 48
Connectingithe’ ASD, 8

Control PowerkED, 21
ContréRowenTransformer, 16
Control Terminal Strip, 14

CPU Revision, 36

CRU Version, 36

Current/V oltage Specifications, 60
Custemer Interlock, 14
Customer Support Center, 2

D

Damper Feedback (DRA/B circuit), 16
Damper Response, 14

DBR Capacity, 36

DBR Resistance, 36

DC Injection Current, 36

DC Injection on at Direction Change, 36
DC Injection Start, 36

DC Injection Time, 36

DC Voltage, 24, 36

Decel #2 Time, 36

Decel Time #1, 36

Default Setting Changes, 32
Delay Filter, 36

Device Types and Installation, 5
Differential Gain, 36

Direction, 24, 36

Disable F/R Run, 36

Disposal, 4

DRA, 14

DRA to DRB, 6

Dynamic Braking, 36
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E

Electronic Thermal Protection #1, 36
Electronic Thermal Protection #2, 36
Electronic Thermal Protection #3, 36
Electronic Thermal Protection #4, 37
Emergency Off, 14

Emergency Off Mode, 37
Emergency Off Time, 37

Enclosure Dimensions, 48

Enclosure Dimensions/Weight, 49
End Frequency, 37

Error Detect Time, 37

F

F, 14, 37

F Delay, 37

Fan Control, 36

Fault Detect Station, 37
Feedback Settings, 27
FL, 37

FL Off Delay, 37

FL On Delay, 37
FLA, 14

FLB, 14

FLC, 14

FM, 14

FM Adjustment, 37
FM Assignment, 37
FM Output, 24, 37
Forward, 14

FP, 14 @
Freguency Command, 24, 37 & O
Frequency Command screen, 32 \
Freguency Display Resolution, 37

Frequency Mode, 37

Freguency Multiplier, 37 O

Frequency Setting, 23

Fundamental #2, 29, 30 @
C

H
H7 Part Nu i

ention, 48

I 4

I/1 Fregquency #2, 47

I/ ntrol, 14
portant Notice, 3

t Feedback Select, 37

>
N

Input Power, 24

Input Power (kW), 37
Input Terminals, 24, 38
Inrush Time, 38

Installation and Connections, 5
Installation Notes, 5

Installation Precautions, 2 L 4
Integral Gain, 38

Integrated Enclosure Control F 21
Integrated Enclosure Control Pan ormation, 19
Integrated Enclosure/ASD Co ion,

Inverter LED, 21
Inverter Mode Switch, 22

J

Keypad, 19

Keypad Features, 19
Keypad Operation, 20
Kilowatt Hours, 24

L

LCD Contrast, 38

LCD Display, 19

Lead Length Specifications, 13
LED Option Override, 38
Local mode, 19

L ocal/Remote Key, 19
Local/Run/Manual System Status LEDs, 19
L ock-on Rate, 38

Low Current Setting, 38

Low Current Time, 38

Low Current Trip, 38

Lower Limit Frequency, 38
Lug Size, 57

M

Main EEPROM Version, 38
Maintenance Precautions, 3
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Manual’ s Purpose and Scope, 3
Maximum Output Frequency, 38
Maximum Voltage #1, 38
Maximum Voltage #2, 38
Maximum Voltage #3, 39
Maximum Voltage #4, 39

Menu Items, 25

Menu Navigation, 25

Menu Options, 23

Mode 1/2 Switching Frequency, 39
Mode Switch, 22

Monitor, 31

Monitor Mode, 24

Monitor Screen, 26, 31

Motor 150% Run Time Setting, 39
Motor Load, 24, 39

Motor Overload Ratio, 24, 39
Mounting the ASD, 8

MS Relay (status Anded) with ST, 39
MS1 AUX, 5

Multiplying Input Select, 39

N

Number of Retries, 39

O

OL contacts, 16
ON, 39

Operation (Local), 32
OuUT1Y, 39

OUTL1 Off Delay, 39
OUT1 On Delay, 39
OUTI1A, 14
OUT1C, 14

0ouUT2, 39

OUT2 Off Delay, 39
OUT2 On Dday, 40
OUT2A, 14
ouT2C, 14

OUT4, 40

OUT4 Off Delay,40
OUT4 On Delay, 40
OUT5, 40

OUTS5 Off Delay, 40
OUT5 On Delay, 40
OUT6,)40
OUT6,0ff Delay, 40
@UT6,0n Delay, 40
QUT7,40

@UT7 Off Delay, 40
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OUT7 On Delay, 40

Output Current, 24, 40

Output Frequency Screen, 23
Output Phase Loss, 40

Output Power, 24

Output Power (kW), 40
Output Terminals, 24, 29, 40
Output Voltage, 24, 40
Overcurrent Stall Level, 40
Overload Reduction Frequency, 40
Overspeed Frequency, 40
Overtorque Detect Time, 40
Overtorgue Level Negative, 40
Overtorgue Level Positive, 41
Overtorque Trip, 41
Overvoltage Level 1,41
Overvoltage Level 2,44
Overvoltage Stall, 41

P

P24p14

Pariel Ace/Dec Select, 41

Panel Direction, 41

Panel Tockout, 41

Panel"Menu, 20

Ranel PID Control, 41

Panel Reset Select, 41

Panel Stop Pattern, 41

Panel V/f Group, 41

Parity, 41

Past Trip #1, 24

Past Trip #2, 24

Past Trip #3, 24

Past Trip #4, 24

Peak Current, 24, 41

phase relationship of theL1, L2, and L3
connections, 16, 18

PID Control, 20

PID Feedback, 24, 42

Post Compensation Frequency, 24, 42

Power Connections, 9

PP, 14

Preset Speed #1, 42

Preset Speed #10, 42

Preset Speed #11, 42

Preset Speed #12, 42

Preset Speed #13, 42

Preset Speed #14, 42

Preset Speed #15, 42

Preset Speed #2, 42

Preset Speed #3, 42

Preset Speed #4, 42
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Preset Speed #5, 42
Preset Speed #6, 42
Preset Speed #7, 42
Preset Speed #8, 42
Preset Speed #9, 42
Preset Speed 1, 14
Preset Speed 2, 14
Preset Speed 3, 14
Program, 25

Program Menu, 23
Proportiona Gain, 42
PS Speed Mode 1, 42
PS Speed Mode 10, 42
PS Speed Mode 11, 42
PS Speed Mode 12, 42
PS Speed Mode 13, 42
PS Speed Mode 14, 43
PS Speed Mode 15, 43
PS Speed Mode 2, 42
PS Speed Mode 3, 42
PS Speed Mode 4, 42
PS Speed Mode 5, 42
PS Speed Mode 6, 42
PS Speed Mode 7, 42
PS Speed Mode 8, 42
PS Speed Mode 9, 42

. ! 45
PWM Carrier Freguency, 43 Q@e&i 45

Q7 Integrated Enclosure Theory of Operation 1
Qualified Personnel, 1

R

R, 14, 44
R Delay, 43
Ramped PWM, 20, 43
Read/Write Key, 19
Receive Address,
Regen Stall, 43
Release After Run, 43
Remote mode, 19
RES, 14, 43
RES Delay, 43
Reset, 14
Reset Selectiony20
Rev 14

d Forward functions, 16, 18

ough Mode, 43

R
idethrough Time, 43
t Menus, 23
66

O

RR, 14
RR Input, 24, 43
RS485 Baud Rate, 43

R$485 Master Output, 43
R$485 Response Time, 44
RS485 Time-out Action, 44
RS485 Time-out Time, 44
RS485 Wire Count, 44

Run Frequency, 44

Run Freguency Hysteresis, 44

Run Key, 19

Run Mode]Manual/Auto Key,

Run Time, 24, 44

Run Time Alarm Settin

RX, 14
RX Input, 24, 44

A4, 14, 45

$Ato CC, 6

S5, 45

S5-S16 Delay, 45
S6, 45

S7,45

S8, 45

9, 45

Safety Precautions, 1
Scan Rate, 45
Search, 25

RX2 Input, 24, 44 Q

O

O

-
>

Search (for default setting changes), 33

Search Inertia, 45
Search Method, 45

Service Life Information, 3

Setup, 25
Setup Screen, 23

Setup/Program/Monitor Key (SPM), 20

Shaft Stationary, 45
Shipping Weight, 49
Short Circuit Test, 45
Short Circuit Time, 45
Shunt Trip, 6

Soft Stall Selection, 45

S-Pattern Lower Limit Adjustment, 45
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S-Pattern Upper Limit Adjustment, 45
Speed Ctrl|Loca/Remote Key, 19
Speed Drop Freguency, 45
Speed Reference Address, 45
Speed Reference Station, 46
Speed Search Selection, 46
ST, 14, 46

ST Delay, 46

STto CC, 6

ST1,5

Stall Period, 46

Standby, 14

Startup and Test, 9

Startup Frequency, 46

Stop Pattern, 20

Stop|Reset Key, 19

Storage, 4

System Configuration, 23
System Grounding, 8

System Interlock LED, 21
System Operation, 32

T

Terminal Delays, 29

Test LED, 22

Test Mode Switch, 22

Torque Boost #1, 46

Torque Boost #2, 46

Torque Boost #3, 46

Torque Boost #4, 46

Torgue Reference Address, 46
Torgue Reference Station, 46

Transmit Address, 46 S O
Trip Code, 24, 46 \
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Trip Hold Frequency, 24, 46
Trip Save, 46

TTL Baud Rate, 46

TTL Master Output, 46
TTL Response Time, 46
Type Reset, 46

Typical Wire/Cable Size, 57

C)O

U X2

Undervoltage Stall Level, 46
Undervoltage Time, 46

Undervoltage Trip, 47

Unit Weight, 49

Unitsfor V/I, 47

Up/Down Arrow K 9

Upper Deviatio if,

Upper Limit Fr , 47

User Unit

User t#

V/f Group, 20

V/f Pattern, 47

Vi, 14

VI/11 Frequency #1, 47

VI/II Input, 24, 47

VI/11 Speed Reference #1, 47
VI/11 Speed Reference #2, 47
V oltage Compensation, 47
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