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DANGER

ONLY QUALIFIED ELECTRICAL PERSONNEL FAMILIAR WITH THE CONSTRUC-

TION AND OPERATION OF THIS EQUIPMENT AND THE HAZARDS INVOLVED

SHOULD INSTALL, ADJUST, OPERATE, AND/OR SERVICEIT. READ AND UNDER-

STAND THIS MANUALIN ITS ENTIRETY BEFORE PROCEEDING.FAILURE TO OB-

SERVE THIS PRECAUTION COULD RESULT IN SEVERE BODILY INJURY OR LOSS

OF LIFE.  
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1: Receive and Acceptthe Controller
The products describedin this instruction manual are manufactured by Reliance Electric Industrial Company.

Identify the Controller

Each Reliance Electric GP2000 A-C

Vx*S® Controller can be positively

identified by its model number

(standard controller) or sales order

number(customerspecified

controller). This number appears

on the shipping label and is

stamped on the controller

nameplate. Refer to this number

wheneverdiscussing the

equipmentwith Reliance Electric

personnel.

The standard model number

describes the controller as follows:

2G _X XX XXX

Basic Catalog Number

 

Label

U = UL Listed/IEC Classified
CSACertified

 

Voltage

21 = 230 (provision for 208)
31 = 380 (provision for 415)
41 = 460
51 = 575

HorsepowerRating
015 = 15 HP (230/208)
020 = 20 HP (230/208)
025 = 25 HP (230/208)
030 = 30 HP
040 = 40 HP

 

Receive and
Accept the Shipment

Reliance Electric’s terms ofsale, in

all instances, are F.0.B. point of

origin. The user is responsible for

thoroughly inspecting the

equipment before accepting

shipmentfrom the transportation

company.

If all the items called for on thebill

of lading or on the expressreceipt

are not included orif any items are

obviously damaged, do not accept

the shiomentuntil the freight or

express agent makes an

appropriate notation on your

freight bill or express receipt.

If any concealed loss or damageis

discoveredlater, notify your freight

or express agent within 15 daysof

receipt and request that he make

an inspection of the shipment.

Keepthe entire shipmentintact in

its original shipping container.

The useris responsible for making

claim against the Carrier for any

shortage or damage occurring in

transit. Claims for loss or damage

in shipment must not be deducted

from the Reliance Electric invoice,

nor should paymentof the

Reliance® invoice be withheld while

awaiting adjustment of such claims

since the Carrier guarantees safe

delivery.

If considerable damage has been

incurred and the situation is

urgent, contact the nearest

Reliance Electric Sales Office for

assistance.

File a Return Request

1. To return equipment, send a

written request to Reliance

Electric within ten days of

receipt.

2. Do not return equipmentwithout

a numbered Equipment Return

Authorization (ERA) from

Reliance Electric.

3. Reliance Electric reserves the

right to inspect the equipment

onsite.

Store the Controller
until Installation

After receipt inspection, repack the

GP2000 A-C VS Controllerin its

shipping containeruntil installation.

If a period of storage is expected,

store in the original shipping

containerwith its internal packing.

To ensuresatisfactory drive

operation at startup and to

maintain warranty coverage, store

the equipment

® inits original shipping container

in aclean, dry, safe place.

® within an ambient temperature

range of —40°C to 65°C (—40°F

to 149°F).

e within a relative humidity range

of 5 to 95% without

condensation.

® away from a highly corrosive

atmosphere.In harsh

environments, cover the

shipping/storage container.

e@ awayfrom construction areas.

If storage will be longer than 5

months, contact Reliance for

long-term storage instructions.

Vx*S®, Duty Master®, and Reliance® are registered trademarks of Reliance Electric Industrial Companyorits subsidiaries.
AutoMate™, AutoMax™, and XE™ are trademarks of Reliance Electric Industrial Companyorits subsidiaries.
IBM®is a registered trademark of International Business Machines Corporation. 131





2: Know the Controller
Introduction
to the Controller

The GP2000 controller is a general

purpose,variable speed, A-C

controller. It utilizes state-of-the-art

microprocessordigital technology.

Many diagnostic capabilities are

standard. Because of the many

configuration adjustments handled

in software through the standard

keypad/display, this controlleris

ideal for many industrial

applications.

Configuration adjustments are

handledin software through the

standard keypad/display. Lower

motor noise operation on PWM

poweris achieved throughFull

Spectrum Switching techniques,

resulting in a controller uniquely

suited for constant or variable

torque applications.

Keypad and Display

Controller operation and

configuration is easily performed

through a convenient

keypad/display panel (Figure 2-1).

The keypad allows easyselection

of START, STOP RUN/JOG,

FORWARD/REVERSE,and

AUTOMATIC/MANUAL. Eachof the

three dual selection keys

(RUN/JOG,for example) has a

small red LED above and belowit

that indicates which conditionis

selected. Also included on the

keypad are an increment - key

and a decrement key that are

used to increase or decrease the

speedof the motor. The increment

and decrementkeys can also be

used with the PGM key and the

SET keyto configure the GP2000

controller to many application

requirements.

Also located on the keypad are a

4-digit LED display and a 2-digit

LED display that show controller

running information (output

frequency, voltage, and percent of

full-load amps and Motor RPM)

anderror function codes.In

addition, these displays are used

in configuring the controller.

2:1
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Each key and LEDhasits own

function in configuring the

controller. See Figure 2-1 for

location of the keys, displays and

LEDs.

1. 4 Digit Display: Displays

function valuesin volts,

frequency, percentageoffull

load amps, or RPM.

2. 2-Digit Display: Displays what

monitor type is selected (U for

volts, H for frequency, PA for

percentage offull load amps,or

SP for RPM monitor), or the

function numberselected by

scrolling through the display

with the PGM key.

3. REMOTE CONTROLand

LOCAL CONTROLLED’s:

Whenin Local Modethis

indicates whetherthe controller

is receiving a speed reference

from a remote location, or

locally by the keypad.

4. RUN Mode LED: Illuminates

green whenthe controlleris in

the RUN mode.

5. STARTkey:Starts controller

and placesit in the RUN mode.

The Run mode LEDwill

illuminate.

6. STOP /RESETkey:Stopsthe

controller activity and resets the

controller after an IET fault.

7. RUN/JOG key and LED’s:

Activates and indicates RUN or

JOG mode.

8. FORWARD/REVERSEkey and

LED’s: Actvates andindicates

FORWARDand REVERSE

mode.(Note: Reverse Key is

disabled from the factory: see

Function 36)

9. AUTO/MANkeysand LED’s:

If the AUTO keyis selected, the

controller follows speed

reference commandsfrom an

external process control signal.

If MAN keyis selected, the

controller follows speed

reference commandsfrom the

and # keys on the keypad.

10.SPEED/DATA key: Increses

the value of a function in

increments based on what

MONis setto.

11.SPEED/DATA # key:

Decreasesthe value the setting

of a function in increments

based on what MONissetto.

12.MONkey:Activates 2-digit

display to indicate which output

is being monitored (H, U, PA, or

SP), and activates the 4-digit

display to indicate the actual

value (frequency,volts,

percentageoffull load amps,or

RPM) of the output being

monitored.

13.PGM key: Whenpressed,

allows the program to be

changed. The program jumper

must be in the J5 position to

allow changesto the

configuration. See Figure 5-4.

14.SET key: Locksin the new

value entered for a particular

function.

15.PROGRAM ENABLELED:

Indicates that the PGM keyis

activated andthat a function’s

value can be changed.

2:3



Terminology Used
in This Manual

Definitions
and Abbreviations
AUTO:See “Speed Reference.”

CEC: The abbreviation for the

Canadian Electrical Code.

Chassis: The openstyle of

controller.

Configure: The process by which

the user selects and adjusts one of

the standard 57 programmable

functionslisted in Table 8-2.

Controller: The term substituted

throughout this manualfor

“GP2000 A-C V*S Drive Controller.”

Drive: The reference to the

controller and the motor combined

as one system.

GP2000 A-C VSDrive

Controller: See “controller.”

Hz: The abbreviation for hertz.

IET: The abbreviation for

instantaneouselectronictrip.

MAN:See “Speed Reference.”

NEC:The abbreviation for the

National Electrical Code.

NEMA:The abbreviation for the

USA National Electrical

Manufacturers Association.

NEMA1: The type 1 enclosure

defined in NEMAstandards which

providesprotection against

accidental or inadvertent bodily

contactwith live parts.

Process Control: See “Speed

Reference.”

Program:See “Configure.”

PWM:The abbreviation for Pulse

Width Modulation.

Run Mode:The condition when

output frequency (Hz) and voltage

are applied to the A-C motor. The

2:4

green RUN MODELEDwill belit in

this mode.

Set Frequency: The speedsetting

stored in memory to which the

controller will accelerate when the

Run modeisinitiated. When not

monitoring frequency, voltage, or

current from the keypad,the 4-digit

display showsthe set frequency

and the 2-digit display is blank.

Speed Pot: The shortened term for

speed potentiometer. The speed

pot on this controller is in the form

of increment and decrement »

keys on the controller keypad: use

the increment key to increase

the speedof the motor(like turning

a speed pot CW) and the

decrement key to decrease the

speed of the motor(like turning a

speed pot CCW).

Speed Reference: The MAN

(manual) key or the AUTO

(automatic) key on the controller

keypad determines whetherthe

controller follows speed reference

commandsfrom the keypad

and + keys (MANselected) or

from an external processcontrol

signal (AUTO selected). Note: If no

process control signal is present

when AUTOis selected, the

controller will run at minimum Hz.

See Figure 3-5 for process control

configurations.

Static MOP:An electronic MOP

(Motor Operated Potentiometer).

The speed can be adjusted

remotely by the external contacts.

Stop Mode: The condition when

output frequency (Hz) and voltage

are ramped downto zero.This

condition can be caused by

pressing the STOPkey,by an

external function loss signal, or an

internal IET. When an IET occurs,

the STOP keyalso acts as an IET

reset.

Dangers, Warnings,
and Cautions

Dangers, warnings, and cautions

point out potential hazards.All

three of these precautions are

enclosed in a boxto call attention

to them.

e A dangeralerts a person that

high voltage is present which

could result in severe bodily

injury or lossoflife.

e A warning alerts a personof

potential bodily injuryif

proceduresare notfollowed.

e A caution alerts a person that,if

proceduresare notfollowed,

damageto,or destructionof,

equipmentcould result.

Standard Features
@ PWMcortrol with dedicated

microprocessorto optimize

motorflux

e Microprocessor based regulator

® Full spectrum switching for

reduced motor noise

® Surface mount technology

e Large scale integration

e UL/CSAelectronic motor

overload which meets

NEC/CEC requirements

® 57 controller configuration

adjustments including

— Minimum and maximum

frequency settings

— Separate acceleration and

deceleration ramps

— Current limit

— Automatic flux control

— Torque boost

— Three preset speed
selections

— Frequency Avoidance and

bandwidcth selections

— D-C braking

— Slip compensation

— Frequency and currentlevel

detection

— Static MOP



— Settable electronic overload

— Output Voltage Regulation

— Linear S-Curve acceleration

and deceleration

Keypad anddisplay

— Start/Stop

— Speed adjustment

— Automatic or manual speed

reference

— Run/Jog

— Complete drive adjustments

— Monitor and display of either

output frequency, voltage,

percent current, or RPM

— Diagnostic fault monitoring

Ability to follow a 0—20 mA,

4—20 mA, 0—10 VDC,or

frequencypulse input signal for

automatic speed control

0-400 Hz frequency range

e Signal Buffer Board for industry

standard controlinterface

UL Listed

Integral Input Line Reactor

D-C Bus Fuse

D-C Bus Contactor

Line-to-line and line-to-ground

output short circuit protection

e Motoring current limit and

regenerative voltage limit

@e NEMA 1 enclosure

Optional Kits
and Modifications

Thefollowing kits and

modifications are available with

select controllers. See Table 2-1 for

the completekit listing. Contact a

Reliance Electric Sales Office or

information regarding thesekits or

modifications.

Kits
@ Remote MeterInterface Card

e Remote Digital Meter

e Pressure-to-Electrical

Transducer

Main Input Circuit Breaker

Output Contactor

Dynamic Braking

Input Line Fuses

Reference Trim Pot

Remote OperatorStation

Modifications
e Complete Magnetic Bypass

@ 115 VAC ControlInterface

e RPM A-C Blower Motor

authorized distributor for more

Table 2-1. Controller Kits).

Protection

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   
  

Description Model Number Instruction Sheet

Rail Interface Card 1$C4000 D2-3170

GPI-2 Regulator Upgrade Kit(*) 1RG2002 D2-3269

Remote MeterInterface Card (All Drives) 1MI4000 D2-3168

Remote Digital Meter (")(2) (All Drives) 3DM4000 D2-3169

Pressure-to-Electrical Transducer (25—50 HP) 460/575 1PE4050 D2-3175

Pressure-to-Electrical Transducer 380/415 (22—30 kw) 1PE3040 D2-3175

Pressure-to-Electrical Transducer 230/208 (15-25 HP) 1PE2025 D2-3175

Main Input Circuit Breaker(All Drives) 1CB4050 D2-3223
2CB4050(9) D2-3235(9)

Motor Overload (All Drives) 1ML4050 D2-3222

Output Contactor (25—50 HP) 460/575 1CN4050 D2-3177

Dynamic Braking ()
460/380/416 V 25 thru 50 HP (UL) 2DB4020 D2-3179

460/380/416 V 25 thru 50 HP (CSA) 2DC4020 D2-3179
230/208 V 10 HP (UL) 2DB2010 D2-3179
230/208 V 10 HP (CSA) 2DC2010 D2-3179
575 V 20 HP (UL) 2DB5020 D2-3179
575 V 20 HP (CSA) 2DC5020 D2-3179

Inverter Fuse Kit (All Drives) 2FU4050 D2-3211

ReferenceTrim Pot 1TP3000 D2-3213

Remote OperatorStation 1RS3000 D2-3214

(1) Somekits subject to availability. Contact your local Reliance Electric Sales office or authorized distributor.

(2) These kits mount remote to the main control cabinet.

(3) Order this Model Numberfor drives shipped after June, 1992.

(4) Upgrade Kit is needed for 1SC4000.  
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powersourceat the rated voltage

listed on the controller nameplate.

It can operate on 50 or 60 Hzline

frequency. The controller provides

three-phase variable voltage and

variable frequency to the motor.

Controller current ratings arelisted

in Table 2-2.

Controller
Specifications

Controller Ratings

The controller is intended to

operate from a three-phase A-C

Table 2-2. Controller Ratings with Three-Phase Input Power.(!)

 

 

 

 

 

 

 

 

         
 

Controller Nominal Controller Controller Input Amps Maximum

Model Horsepower 3-Phase Input at Rated Controller
Number Range Input Volts KVA Output Amps Output Amp

2GU41025 25 460 29.5 37 34.0

2GU41030 30 460 35.1 44 40.0

2GU41040 40 460 45.4 57 52.0

2GU21015 15 230/208") 17.5 44.0 40.0

2GU21020 20 230/208") 22.7 57.0 52.0

2GU31022 30/22 kw 380/415 31.7 48.0 44.0

2GU51030 30 575 34.0 35.0 32.0

2GU51040 40 575 45.4 44.0 41.0

(1) For 208 Voltage Input Power, derate to the lower horsepowerrating.

Service Conditions Controller Application Data WARNING
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Ambient temperature: —10°C to

40°C (14°F to 104°F) for

enclosed controllers

Storage temperature: —40°C to

65°C (—40°Fto 149°F)

Atmosphere: 5 to 95%

non-condensingrelative

humidity

Elevation: To 3300 feet (1000

meters) above sea level without

derating. For every 300 feet

(91.4 meters) above 3300feet,

derate the current rating by 1%.

Consult your Reliance Electric

Sales Office for operation above

10,000 feet.

Line frequency: 50+2 Hz or

60+2 Hz

Line voltage variation: —10% to

+10%

A-C line distribution system

capacity (maximum): 1,000 KVA

for 460 VAC, three-phase with

25,000 amps symmetricalfault

current capacity.

@ Pulse Width Modulation (PWM)

e@ Service Factor: 1.0

® Displacement PowerFactor:

0.96

@ Maximum Load: 150% for one

minute (based on controller

nameplate rating)

e Overcurrent IET: 200% load

(based on controller nameplate

rating)

@ Current Limit Adjustment: 50 to

150% (based on controller

nameplate rating)

® Linearity (Speed reference to

output frequency): +1%

THIS DRIVEIS INTENDED TO
OPERATE AT A PREDETER-
MINED MINIMUM SPEED UN-
LESS DISCONNECTED
FROM THE POWER
SOURCE.IF THE APPLICA-
TION REQUIRES ZERO
SPEED OPERATION WITH-
OUT SUCH DISCONNEC-
TION, THE USER IS RE-
SPONSIBLE FOR ASSURING
SAFE CONDITIONS FOR OP-
ERATING PERSONNEL BY
PROVIDING SUITABLE
GUARDS, AUDIBLE ORVISU-
AL ALARMS, OR OTHER DE-
VICES. FAILURE TO OB-
SERVE THESE PRECAU-
TIONS COULD RESULT IN
BODILY INJURY.   



@ Minimum Frequency: 5 to 60 Hz

(or 0.5 to 60 Hz programmed

with a password)

 

WARNING

THE USER IS RESPONSIBLE
FOR ENSURING THAT DRIV-
EN MACHINERY, ALL DRIVE-
TRAIN MECHANISMS, AND
PROCESS LINE MATERIAL
ARE CAPABLE OF SAFE OP-
ERATION AT A SPEED
EQUIVALENT TO AT LEAST
THAT WHICH WOULD RE-
SULT FROM AN APPLIED
FREQUENCYOF 20% ABOVE
THE OVERFREQUENCYLIM-
IT (FUNCTION 38/FACTORY
PRESET 90 HZ; MAXIMUM
VALUE 405 HZ). FAILURE TO
OBSERVE THIS PRECAU-
TION COULD RESULT IN
BODILY INJURY.   

e@ Maximum Frequency: 15 Hz to

overfrequencylimit

e Base Frequency (V/Hz): 30 to

400 Hz

@ FrequencyStability Long Term:

0.01% of base speed with

digital keypad; 0.5% of base

speed with optional analog

speed pot

e Acceleration Adjustment: 0.1 to

360 seconds(within the

capability of currentlimit)

e Deceleration Adjustment: 0.1 to

360 seconds(within the energy

absorbing capability of the

controller)

@ Torque Boost: 0 to 10% of input

voltage

Single-Motor Applications

The controller and motor must be

sized for the load and speed

requirements of the specific

application. Refer to “Selection and

Application of A-C VxS Drives”

(D-9084) for assistance.

If the motor is overframed, the

motor operating current must not

exceedthe controller’s rated

output current and the motor

horsepower must not be morethan

one standard rating larger than the

controller's horsepowerrating.

Multi-Motor Applications

Onecontroller can run one,two,or

more motors. Adhere to the

following requirements to assure

correct drive operation:

1. Whenall the motors connected

to the output of the controller

are to start and stop

simultaneously, the sum of the

full-load currents of all the

motors must be less than the

maximum output current rating

of the controller.

2. When one or more of the

motors connected to the output

of the controller are to start and

stop independently:

@ Any motorthat starts or

stops while the controller is

running must havea full-load

current rating less than 10%

of the maximum controller

output current rating.

® The sum of the sine wave
currents of all the motors

connectedto the output of

the controller and the locked

rotor current of any motor
whichis to start and stop

individually must be less
than the maximum controller

output current rating.
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DANGER

ONLY QUALIFIED ELEC-
TRICAL PERSONNEL FA-
MILIAR WITH THE
CONSTRUCTION AND OP-
ERATION OF THIS EQUIP-
MENT AND THE HAZARDS
INVOLVED SHOULDINSTALL
IT. READ AND UNDERSTAND
THIS MANUAL IN ITS EN-
TIRETY BEFORE PROCEED-
ING. FAILURE TO OBSERVE
THIS PRECAUTION COULD
RESULT IN SEVERE BODILY
INJURY OR LOSSOFLIFE.
 

 

 
DANGER

THE USER IS RESPONSIBLE
FOR CONFORMING TO THE
NEC/CEC AND ALL OTHER
APPLICABLE LOCAL
CODES. WIRING PRACTIC-
ES, GROUNDING, DISCON-
NECTS, AND OVERCUR-
RENT PROTECTION ARE OF
PARTICULAR IMPORTANCE.
FAILURE TO OBSERVETHIS
PRECAUTION COULD RE-
SULT IN SEVERE BODILYIN-
JURY OR LOSSOFLIFE.

Plan the Installation

Read and understand this section

in its entirety before beginning the

actual installation. Follow these

guidelines and proceduresto

minimize bothinstallation and

operating problems.

Select Controller Location
1. Verify that the controller can be

kept clean, cool, and dry.

2. Checkthat the controlleris

awayfrom oil, coolant, and

otherairborne contaminants.

CAUTION: Salt, chlorine, other

corrosive gases and/orliquids

must be avoided. Failure to

  
observethis precaution could

result in damageto, or destruction

of, the equipment.

3. Check that temperatures in the

controllervicinity are between

—10°C to 40°C (14°F to 104°F).

Checkthat relative humidity is

between 5 and 95%

(noncondensing).

Do notinstall above 3300 feet

(1000 meters) without derating.

For every 300 feet (91.4 meters)

above 3300 feet, derate the

current rating 1%. Consult your

Reliance Electric Sales Office

for operation above 10,000feet.

3: Install the Drive
Mountthe Controller

Mountthe Standard
NEMA1 Controller

1.

N

In the location selected, using

the providedlifting holes, mount

the enclosed controller

vertically. See Figure 3-1.

Make sure surrounding

components donothinder

service access. Service

clearancefor front and right

side entry is 10—12 inches. See

Figure 3-1 for mounting

dimensions.

Provide adequate clearancefor

air ventilation:

e Atleast 2 inches from the

sides and 4 inches from the

top and bottom of the

controller to adjacent

non-heat producing

equipment.

e Atleast 4 inches from the

sides and 10 inches from the

top and bottom of adjacent

controllers. For the best air

movementwith three or

more controllers, do not

mount the controllers ina

vertical stack; offset the

controllers.
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Figure 3-1. Physical Dimensions.
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INSIDE BOTTOM VIEW

(1) GROUND TERMINALS ARE NOT INSTALLED IN THE DRIVE. TERMINALS ARE
LOCATEDIN A SEALED PACKAGE SHIPPED WITH THE CONTROLLER.

 

Figure 3-2. Controller Wiring Entrance Locations and Ground Terminals.
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Mounting the GP2000
Controller in User-Supplied
Enclosure
 

 

CAUTION: Completeall dril-
ling, cutting, welding, etc., be-
fore mounting the controllerin
a user-supplied metal enclo-
sure. During installation pro-
tect the controller from metal

chips, weld splatters, and oth-

er debris. Failure to observe
these precautions could re-
sult in damageto,or destruc-
tion of, the equipment.   

. Mount the controller in a vertical

position directly to the

enclosure mounting panel.

Stand-off hardwareis not

necessary. See Figure 3-1 for

mounting dimensions.

Provide adequate clearancefor

air ventilation and servicing

within the enclosure:

@ Atleast 2 inches from the

sides and 4 inches from the

top and bottom of the

controller to adjacent

non-heat producing

equipment, such as a

cabinetwall.

@ Atleast 4 inches from the

side and 10 inches from the

top and bottom of adjacent

controllers. For the best air

movementwith three or

more controllers, do not

mount the controllers in a

vertical stack; offset the

controllers.

Table 3-1. Heat Generated

By GP2000 Power Modules

(withoutkits).

 

230/208, 380/415,
460, 575 V Volts
 

 

  

Power Loss
HP (watts)

15 625
20 625
25 650
30 775

40 900  
3:4

Install the Motor

Note: For multi-motor application

requirements, refer to “MultiMotor

Applications” in Section 2.

1. Verify the motoris the

appropriate size to use with the

controller.

Derate the A-C motorto

compensate for additional

heating in the motor caused by

harmonics.

Install the A-C motor according

to its instruction manual.

If the motoris overframed, verify

that the motor operating current

does not exceedthe controller’s

output current and the motor

horsepoweris not more than

onesize larger than the

controller's horsepowerrating.

Select the proper heatercoil to

protect the motor. See Table 4-1

for heater selection.

If the motorwill be operated at

speeds below one-half the

motor’s base speed,use the

thermal responsive type of

protection device becauseit

monitors the actual temperature

of the motor windings. The

motor overload relay may not

protect the motor because of

the reduction in motor cooling

action due to the reduced

speed.

Makesure the motoris properly

aligned with the driven machine

to minimize unnecessary motor

loading from shaft

misalignment.

lf the motor is accessible while

it is running, install a protective

guard around all exposed

rotating parts.

Install an Input
Disconnect(Inside
the Controller Cabinet)
 

 

DANGER

THE NEC/CEC REQUIRES
THAT AN INPUT DISCON-
NECT BE PROVIDED IN THE
INCOMING POWER LINE.
FAILURE TO OBSERVETHIS
PRECAUTION COULD RE-
SULT IN SEVERE BODILYIN-
JURY OR LOSSOFLIFE.
 

. Install an input disconnectin

the incoming powerline

according to the NEC.

. Size the disconnect,

considering any additional

loads the disconnect may

supply.

. Wire this disconnect in the

secondary circuit of the

controller isolation transformer

(if used) whenthe disconnectis

installed in the controller. If the

Main Input Circuit BreakerKit is

used, see Instruction Sheet

D2-3173.

 



Install an Input
Disconnect (External
to the Controller)
 

 

DANGER

THE NEC/CEC REQUIRES
THAT AN INPUT DISCON-
NECT BE PROVIDED IN THE
INCOMING POWER LINE.
FAILURE TO OBSERVETHIS
PRECAUTION COULD RE-
SULT IN SEVERE BODILYIN-
JURY OR LOSSOFLIFE.

Install A-C Input
Branch Circuit
Protection (External
to the Controller)
 

  
1. Install an input disconnectin

the incoming powerline

according to the NEC/CEC.

DANGER

THE NEC/CEC REQUIRES
THAT UPSTREAM BRANCH
CIRCUIT PROTECTION BE
PROVIDED TO PROTECTIN-
PUT POWER WIRING.
INSTALL THE RATING REC-
OMMENDEDIN TABLE3-2.IF
THE FUSE RATING IS _IN-
CREASED DUE TO LOADS
REQUIRING HIGH STARTING
CURRENTS, DO NOT EX-
CEED THE MAX ALLOWABLE

   

 

 

CAUTION: The input Fuse
Ratingslisted in Table 3-2 are
applicable for one drive per
branch circuit. No other load

can be applied to that fused
branch circuit. Failure to ob-
serve this precaution could

result in damage to, or de-
struction of, the equipment.
 

. Install user-supplied branch

circuit protection according to

the NEC/CEC.

. Size the branchcircuit

according to Table 3-2.

. If the Main Input Circuit Breaker

Kit is used, see Instruction

 

 

 

2. Sizethedisconnect, RATINGSIN TABLE 3-2.FAIL- Sheet D2-3173.
considering the transformer URE TO OBSERVETHIS PRE-

inrush current as well as any CAUTION COULD RESULT IN

additional loads the disconnect SEVERE BODILY INJURY OR

may supply. LOSSOFLIFE.

3. Wire this disconnect in the

controller isolation transformer

primarycircuit (if used).

Table 3-2. A-C Input Line Branch Circuit Protection with Three-Phase Input.

Recommended Max Allowable

Input Fuse Rating Input Fuse Rating

Input Current
Controller (Amps)at

Controller 3-Phase Rated Output UL Rating UL Rating
Horsepower Input Volts Amps Class (Amps) Class (Amps)

15 230/208 44 RK5 60 RK5 100
20 230/208 57 RK5 70 RK5 100

25 460 37 RK5 50 RK5 100
30 460 44 RK5 60 RK5 100
30 575 35 RK5 60 RK5 80
40 460 57 RK5 70 RK5 100

40 575 44 RK5 60 RK5 80

22 kw/30 HP 380/415 48 RK5 60 RK5 100       
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Install a Transformer
(if needed)
In all applications requiring the use

of an output transformer, contact

your Reliance Electric Sales Office

for assistance.

Input transformers step up or step

downinput voltage and can be

either auto-transformersor

isolation transformers.Isolation

transformers help eliminate

@ Damaging A-C line voltage

transients from reaching the

controller.

e@ Line noise from the controller

back to the incoming power.

@ Damaging currents, which

could developif a point inside

the controller becomes

grounded.

If an input transformeris installed

ahead of the controller, a power

disconnecting device must be

installed between the powerline

and the primary of the transformer.

If this power disconnecting device

is a circuit breaker, the circuit

breakertrip rating must be

coordinated with the inrush current

(10 to 12 timesfull-load current) of

the input transformer. An input

transformer rated at more than

1000 KVA (500 KVA for 230/208V,

1250 KVA for

575 V), 5% impedance for 460 VAC

should NOTbeused directly

ahead of the controller without

additional impedance betweenthe

controller reactor and the

transformer.

 

CAUTION: Distribution sys-

tem capacity above 1000 KVA,
5% impedance for 460 VAC

(500 KVA for 230/208 V, 1250
KVA for 575 V) requires an

isolation transformer,line reac-
tors, or other means of adding
line impedance. Failure to ob-
serve this precaution could re-
sult in damage to, or destruc-
tion of, the equipment.   

Table 3-3. Recommended Wire Sizes.

Wire the Drive

Ground the Drive
 

DANGER

THE USER IS RESPONSIBLE
FOR MEETING ALL CODE RE-
QUIREMENTS’ WITH RE-
SPECT TO GROUNDING ALL
EQUIPMENT. FAILURE TO OB-
SERVE THIS PRECAUTION
COULD RESULT IN SEVERE
BODILY INJURY OR LOSS OF
LIFE.   

1. Remove the controller cover.

2. Runa suitable equipment

grounding conductor unbroken

from the controller ground

terminal (Figure 3-2 to the

grounding electrode conductor

(earth ground). See Table 3-3

for wire size.

3. Connect a suitable equipment

grounding conductorto the

motor frame, the remote control

station (if used), the transformer

(if required), and the controller

enclosure. Run each conductor

unbroken to the grounding

electrode conductor(earth

ground).

4. The 24 VDC Start/Stopcircuit is

factory grounded.

 

 

   

Description Terminal Designation Wire Size

Input power R’,S’,T 2-12 AWG
Output power U’, Vv’, W’ 2-12 AWG
460 VACcontrol R1, $1, T1/R2, $3, T2 12—26 AWG (normally no

customerwiring required)

DB power 147, 45 4-10
DB control 113, 114 12-22 AWG

Function Loss, O/L, 24 VDC control 11A, 12A, 12B 12-22 AWG

24 VDC control signal buffer TB11 (1-19) 14-22 AWG
PC Board

GNDterminal GND input/output/control 6-14 AWG

Bypass control 201 —206, 188, 189 12-26 AWG

Main input circuit breaker L1, L2, L3 4-14 AWG

Bypass contactorinterlocks 207-210 12-26 AWG 

Note: Table 3-3 presents a range of acceptable wire sizes for the GP2000. Foractual sizes, the user is responsible

for following the National Electrical Code/Canadian Electrical Code and all applicable local codes with respect to

wire sizes.
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Install Power Wiring
 

DANGER

EXTERNAL POWER WIRING
MAY REMAIN ELECTRICAL-
LY HOT WHEN THEMAIN A-C
POWERIS DISCONNECTED.
IDENTIFY ALL SUCH EXTER-
NAL WIRING. FAILURE TO
OBSERVE THIS PRECAU-
TION COULD RESULTIN SE-
VERE BODILY INJURY OR
LOSS OFLIFE.   

1. Verify that inout powerto the

controller correspondsto the

controller nameplate voltage

and frequency and that the

plant supply is of sufficient

capacity to support the input

current requirements of the

controller.

Table 3-4. Terminal Tightening Torques(Ib-in).

. Provide a transformer between

the plant power supply and the

controller if the correct inputline

voltage is not available. Refer to

“Install a Transformer(if

needed)”in this section.

. Size upstream branchcircuit

protection (fuses) according to

Table 3-2.

. Size input and output power

wiring, according to applicable

codes,to handle the rated

maximum controller current

listed in Table 2-2. See Table 3-3

for recommendedwire sizes.

. Use only copper wire with a

minimum temperature rating of

60/75°C.

. Use the appropriate tightening

torquelisted in Table 3-4 for

wire connectionsto input

terminals and output terminals

in the controller.

. Refer to Figure 3-2 for the wiring

entrance locations.

. Install the powerwiring. Use

Figure 3-3.

. Route A-C input leads through

the bottom right opening of the

controller to terminals R’, S’,

and T’.

10.Route motor leads through the

bottom left opening of the

controller to terminals U’, V’,

and W’.

 

  

Input Output
Terminals Terminals
R’, S’, T’ U’, Vv’, W’

R1, $1 147, 45

35-44 35-44   
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Figure 3-3. Typical Input/Output Power Wiring Locations.

 



Install Control and Signal
Wiring(if used)

Size and install all wiring in

conformancewith the NEC/CEC

and all other applicable local

codes. See Table 3-3 for

recommendedwire sizes.

1. For 24 VDC control and signal

wiring, use twisted wire having

twoto three twists perinch.If

you use shielded twisted pair

wire rather than twisted wire,

the shields should not attach to

any groundpoint; they should

“float.”

Note:All customerinterlocks

shall be suitable for operation

with 24-volt, 2 milliamp signals

(standard contacts).

2. For distances of less than 150

feet, use a minimum of #22

AWG.Fordistances of more

than 150 feet and less than 300

feet, use a minimum of #16

AWG.Fordistances of more

than 300 feet, contact your

Reliance Electric Sales Office.

. Route user-supplied interlock

and function loss input wiring(if

useq) through the conduit

opening labelled 24 VDC in the

bottom of the controller.

Removethe factory-installed

jumperacrossterminals 11A

and 12A.Refer to Figure 3-8.

 

 

WARNING

GP2000 CONTROLLERS
WITHOUT THE OPTIONAL
BYPASS MODIFICATION
ARE NOT EQUIPPED WITH A
COAST-STOP PUSHBUT-
TON. THE USER MUST
INSTALL A HARDWIRED,
OPERATOR- ACCESSIBLE
PUSHBUTTON THAT PRO-
VIDES A POSITIVE INTER-
RUPT AND SHUTS DOWN
THE DRIVE. FAILURE TO OB-
SERVE THIS PRECAUTION
COULD RESULT IN BODILY
INJURY.   

 

WARNING

THE FACTORY-INSTALLED
JUMPER ACROSS TERMI-
NALS 11A AND 12A MUSTBE
REMOVED WHEN FUNCTION
LOSS INPUT, COAST-STOP
PUSHBUTTON, OR INTER-
LOCKS ARE USED SO THESE
CONTACTS WILL OPEN TO
STOP THE CONTROLLER.
FAILURE TO OBSERVETHIS
PRECAUTION COULD RE-
SULT IN BODILY INJURY.   

4. On GP2000 controllers without

the optional Bypass

modification, install a normally

closed maintained pushbutton.

A mushroom headtypeis

recommended.Wire the

pushbutton between terminals

11A and 12A ontheterminal

board. (Refer to Figure 3-9 for

detail.) Route the wiring through

the conduit opening labelled 24

VDC in the bottom of the

controller. Remove the

factory-installed jumper across

terminals 11A and 12A.

. Route external control wiring (if

used) through openings

indicated on Figure 3-2 in the

bottom or top of the controller

in separate steel conduit to

eliminate electrical noise

pick-up. The conduit can be

rigid or flexible armored steel.

. Do not route any signal wire

through junction or terminal

boxes that contain poweror

control wire.

. Do not route any signal wire in

close proximity to devices

producing external magnetic

fields.

. The controller can be operated

in one of four modes. See Table

3-5.

Remote Auto Mode: Install the

processsignal wiring (if used)

as indicated in Figure 3-5.

Remote Manual Mode: Install

the control signal wiring(if

used) as indicated in Figure 3-6

or 3-7.

Table 3-5. GP2000 Operating Modes.

 

 

 

Mode Control Interface Speed Reference Means

Local Manual* Keypad Speed increment/decrementkeys
Local Auto Keypad Processsignal
Remote Manual
Remote Auto  

Terminal board
Terminal board

Speed pot connected to terminal board

Processsignal 
 

The controller is shipped with keypad functions selected to operate in Local Manual mode.In the startup procedure, the controller should be

tested in this modefirst before changing to other modes.
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USER WIRING OR
REMOTE CONTROL STATION

FUNCTION LOS

JUMPER ON TERMINAL BOARD ‘

(1) THE OPTIONAL CONTROL SIGNAL BUFFER CARD CAN BE INSTALLED. SEE INSTRUCTION MANUAL

D2-3176.

(3) WHEN USER-SUPPLIED FUNCTION LOSS INPUT, COAST-STOP PUSHBUTTON, OR INTERLOCKS

ARE CONNECTED, REMOVE THE FACTORY-INSTALLED JUMPER BETWEEN TERMINALS 94 AND 95
‘NN ORDER FOR THESE CONTACTS TO BE OPERATIONAL. WHEN THESE CONTACTS OPEN, THE

CONTROLLER STOPS ON AN IET AND THE MOTOR COASTS TO A REST. REFER TO FIGURE 3-4

FOR ACTUAL LOCATION OF JUMPER AND TERMINAL BOARD.

(2) A THIRD PRESET SPEED, MS3, IS ENABLED WHEN BOTH MSt AND MS2 CONTACTS ARE CLOSED.

3)

2)

 
 

Figure 3-7. Typical Remote, (3-Wire Control) Operator Wiring.
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     FUNCTION LOSS
JUMPER

(TERMINALS 114 AND 12492

(1) When user-supplied function loss input, coast-stop pushbutton,or interlocks are connected,

removethefactory-installed jumper between terminals 11A and 12A on the terminal blockin

orderfor these contacts to be operational. When these contacts open,the controller stops on

an IET and the motorcoasts to rest.

 

Figure 3-8. Function Loss Jumper Location.
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CONTROL SIGNAL BUFFER PC BOARD |
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REMOVE JUMPER BETWEEN —

TERMINALS 11A AND 12A

  
   

 

| | | | L
_
-

USER-SUPPLIED
INTERRUPT PUSHBUTTON

 

Figure 3-9. User-supplied Interrupt Wiring (GP2000 without Bypass).
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Optional Remote
Meter Interface Card

The optional Remote Meter

Interface Card (RMI) has three

isolated analog interface circuits for

monitoring the controller

frequency, voltage, and current.

Eachinterface circuit is composed

of an opto-coupler and an active

filter. The output capacity of each

interface circuit is 1 mA at 10 VDC.

The monitor signals for the

controller output frequency and

voltage are generated through

calculation without actual

measuring. The signal for the

controller output current is

generatedthroughactual

measurement. These three signals

are always provided, regardlessof

the keypad monitordisplay.

Whenthe controller output

frequency reaches the

overfrequencylimit, the output at

terminal 31 is 10 VDC.

3:16

Whenthe controller output voltage

is 506 VAC,the ouputat terminal

32 is 10 VDC for the controller

input rating of 460 VAC. Whenthe

controller output current is 200%

rated current, the output at

terminal 33 is 10 VDC. See Figure

3-10. Terminal 34 is the common

(OVI1) for these signals. See

Figure 3-11 for the location of

terminal board T3 and other card

components.

These monitor signals are normally

used for remote analog meters or

the RemoteDigital Meter kit (Model

3DM4000), which has an analog to

digital converter.

The Remote MeterInterface Card

also has three output contacts:

Run Relay, Output Relay 1, and

Output Relay 2. The Run Relayis

energized while the controlleris in

the Run mode. OutputRelay1 is

energized depending on the

selection of Function 28, and

Output Relay 2 is energized

depending on the selection of

Function 29. Functions 28, 29, 33,

34, and 35 are available only when

the Remote Digital Meter Card is

installed. See Section 5 of this

instruction manualfor detailed

descriptions of these functions.

The Run Relay and Output Relay 2

have normally open contacts.

Output Relay 1 has a Form C

contact (1NO/1NC). The contact

ratings are 1 ampere at 250 VDC

and 2 amperes at 30 VDC.Figure

3-12 is a circuit diagram of the

Remote MeterInterface Card.

Wheninstalling wiring for remote

meters or customer sequence

circuits, route the wiring through

either of the control or signal

conduit openingsin the bottom or

top of the controller. Do not allow

the wires to comein contact with

uninsulated components.

 

 

RMI OUTPUT (VDC)

14j— — —
107 —— —— — —

 0
CONTROLLER OUTPUT

 

0

OVERFREQUENCY LIMIT (Hz) _
253/506/632.5 (VAC)

| (FREQUENCY/VOLTAGE/
CURRENT)

200 (% RATED CURRENT)

ACCURACY:

1. THE ERROR AT 10 VDC IS MAXIMUM +0.5, —0.3 VDC.

2. THE ERROR AT O VDC IS MAXIMUM +0, —0.1 VDC.

3. THE LINEARITY ERROR (DEVIATION FROM A STRAIGHT LINE) IS
MAXIMUM +/— 0.15 VDC.

 

Figure 3-10. Optional Remote Meter Interface Card

Output Characteristics.
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(1) Output relays 1 and 2 are programmedusing Functions 28 and 29.

See Section 5 of this manualfor details.
 

Figure 3-11. Optional Remote Meter Interface Card Components.
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DANGER

ONLY QUALIFIED ELEC-
TRICAL PERSONNEL FA-
MILIAR WITH THE
CONSTRUCTION AND OP-
ERATION OF THIS EQUIP-
MENT AND THE HAZARDS
INVOLVED SHOULD START
AND ADJUSTIT. READ AND
UNDERSTAND THIS MANU-
AL IN ITS ENTIRETY BEFORE
PROCEEDING. FAILURE TO
OBSERVE THIS PRECAU-
TION COULD RESULTIN SE-
VERE BODILY INJURY OR
LOSS OFLIFE. 

4: Start the Drive
ChecktheInstallation
 

  
Test Equipment Needed
 

CAUTION:Do not use a Meg-

ger to perform continuity
checksin the drive equipment.
Failure to observethis precau-

tion could result in damageto,
or destruction of, the equip-
ment. 

DANGER

THIS EQUIPMENTIS AT LINE
VOLTAGE WHEN A-C POWER
IS CONNECTED TO THE
CONTROLLER. _DISCON-
NECT ALL UNGROUNDED
CONDUCTORS OF THE A-C
POWER LINE FROM THE
CONTROLLER. AFTER POW-
ER IS REMOVED, VERIFY
WITH A VOLTMETERAT TER-
MINALS 147(+) AND 45(-)
THAT THE D-C BUS CAPACI-
TOR(S) IS DISCHARGED BE-
FORE TOUCHING ANY IN-
TERNAL PARTS OF THE
CONTROLLER. FAILURE TO
OBSERVE THESE PRECAU-
TIONS COULD RESULT IN
SEVERE BODILY INJURY OR LOSSOFLIFE.   

  
For controller output

measurements of voltage,

amperage, and frequency as

applied to the motor powerleads,

the 4-digit display on the controller

keypadis satisfactory. Forall other

voltage, amperage, and ohmic

measurements, an analog ordigital

volt-ohmmeteris required. Make

certain the selected volt-ohmmeter

is rated for the intended

measurement values.

Although not required for controller

startup and adjustments, the best

method of obtaining actual motor

voltage, current, and speed

measurements is with a

fundamental voltmeter,digital

clamp-on ammeter, and a

hand-held tachometer,

respectively.

1. Make sure the upstream,

external input disconnectis in

the OFFposition (power OFF).

2. Make sure the drive shutdown

interlocks installed around the

driven machine are operational.

Whenactivated, they should

shut downthe drive.

 

WARNING

GP2000 CONTROLLERS
WITHOUTTHE OPTIONALBY-
PASS MODIFICATION ARE
NOT EQUIPPED WITH A
COAST-STOP PUSHBUTTON.
THE USER MUST INSTALL A
HARDWIRED, OPERATOR-
ACCESSIBLE PUSHBUTTON
THAT PROVIDESA POSITIVE
INTERRUPT AND’ SHUTS
DOWNTHEDRIVE. FAILURE
TO OBSERVE THIS PRECAU-
TION COULD RESULT IN
BODILY INJURY.   

3. On GP2000 controllers without

the optional Bypass

modification, make sure that

the user-installed interrupt

pushbuttonis operational.

Whenpushed, it should shut

downthedrive. The

factory-installed jumper

between terminals 11A and

12A must be removedforthis

device to work as required.

 

CAUTION: Make sureelectri-
cal commons are notinter-

mixed in the controller. Failure
to observe this precaution
could result in damage to, or
destruction of, the equipment.   

Checkthe Controller
and Enclosure

1. Removethe controller

enclosure cover, if not already

removed.

2. Look for physical damage,

remaining installation debris,

wire strands,etc.

3. Use clean, dry, low pressure air

(below 25 psi) for removing

debris from the controller.

4. Check that there is adequate

clearance aroundthe controller

for air flow.

5. Check that the controlleris

wired correctly. See Figure 3-3

(Input/Output), Figure 3-4

(Speed Reference), and/or

Figures 3-6 or 3-7 (Remote

Control).
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WARNING

THE FACTORY-INSTALLED
JUMPER ACROSS TERMI-
NALS 11A AND 12A MUST BE
REMOVED WHEN FUNCTION
LOSS INPUT, COAST-STOP
PUSHBUTTON, OR INTER-
LOCKS ARE USED SO THESE
CONTACTS WILL OPEN TO
STOP THE CONTROLLER.
FAILURE TO OBSERVETHIS
PRECAUTION COULD RE-
SULT IN BODILY INJURY.   

6. When motor overload device

and/or user-supplied interlocks

or function loss devices are

installed, make sure the

factory-installed jumper across

terminals 11A and 12Ais

removed. See Figure 3-8.

Checkthat all control and

powerterminal connections are

tight. (See Table 3-4 for input

and output powerterminal

tightening torques.)

Checkthat user-supplied

upstream,branchcircuit

protection fuses are in place

and seated in the fuseholders.

Verify that the fuses are

correctly rated for the

controller. Refer to Table 2-2 for

controller ratings and Table 3-2

for fuse ratings.

Using a voltmeter, checkthat

rated poweris available on the

incomingline side of the

upstream, external input

disconnect.

 

 

CAUTION: Line voltage must
correspond to controller rat-
ing. Failure to observethis pre-
caution could result in dam-
age to, or destruction of, the
equipment.   

4:2

Checkthe Motor

1. Verify that motor nameplate

data correspondsto the

controller output ratings:

e@ Voltage: Three-phase.If the

motor has dual voltage

capability, verify that it is

connected for the voltage

corresponding to the

maximum controller output

voltage rating.

@ Current: Verify that full-load

current does not exceed the

controller output current

rating. If the motoris

overframed, verify that the

motor operating current

does not exceed the

controller’s rated current

and the motor horsepower

rating is not more than one

size larger than the

controller's horsepower

rating.

e Frequency: 60 or 50 hertz or

other frequency consistent

with the controller output

frequency.

For synchronous motor

applications, consult your

Reliance Electric Sales Office.

Checkthat the motoris

installed according to the motor

instruction manual.

Disconnect any powerfactor

correction capacitors

connected to the motor.

If possible, uncouple the motor

from the driven machinery.

Manually rotate the motor shaft

to checkthat the motoris free

from any binding or mechanical

load problem.

Checkthat no looseitems,

such as shaft keys, couplings,

etc., are present.

Checkall connectionsfor

tightness and properinsulation.

Checkthat any motor thermal

switch or overload deviceis

wired to the controller correctly

andthat the proper heater

elementsare installed in the

overload relay to protect the

motor. Tables 4-1 and 4-2list

the data neededto select or

replace the correct overload

heaters. Use Table 4-1 to select

the proper heatersize. Table

4-2 showstheheatersizes

shipped with the controller from

the factory.



Table 4-1. Motor Overload Heater Selection for Use with GP2000 (Ambient Compensated).

 

 

 

 

Full Load Motor Current (Amps)

Catalog Number Min Max

FH20 1.35 1.47
FH23 1.79 1.95

FH27 2.59 2.83
FH29 3.12 3.42
FH30 3.43 3.73
FH31 3.74 4.07

FH33 4.40 4.87
FH36 5.4 5.9
FH37 6.5 7.1
FH38 7.2 7.8
FH40 8.6 9.4

FH41 9.5 10.3
FH42 10.4 11.3
FH45 13.6 14.9
FH46 15.0 16.3
FH47 16.4 18.0
FH49 19.9 21.7

FH50 21.8 23.9
FH52 24.0 26.2
FH78 33.6 37.5
FH79 37.6 41.5
FH82 51.0 55.0

FH83 56.0 61.0
FH84 62.0 66.0  
 

Table 4.2 Standard Overload Heaters Used with the Motor Overload Kit (Heater Installed in Controller).

 

 

HP Description Quantity Reliance Part

Overload Heater (Model 1ML2010)
1 FH30 3 701815—10AE
2 FH37 3 701815—10AM
3 FH41 3 701815—10AR
5 FH46 3 701815—10AW

7.5 FH50 3 701815—10BC
10 FH52 3 701815—10BE

Overload Heater (Model 1ML4020)
1 FH23 3 701815—10W
2 FH29 3 701815—10AD

3 FH33 3 701815—10AH
5 FH38 3 701815—10AN
75 FH42 3 701815—10AS
10 FH45 3 701815—10AV
15 FH49 3 701815—10AZ

20 FH52 3 701815—10BE

Overload Heater (Model 1ML4050)
25 FH78 3 701815—10BT

30 FH79 3 701815—10BU
40 FH82 3 701815—10BX

50 FH84 3 701815—10BZ   
 

  CAUTION: Overload heaters must be sized based on the motor’s continuouscurrentrating. Failure to install

properly sized heaters mayresult in damageto, or destruction of the motor and equipment.

 

 

 
 



Checkthe Transformer
(if used)
1. Check that the rating of the

transformer(if used) matches

the controller requirements.

Referto “Install a Transformer”

in Section 3.

2. Checkthat the transformeris

connected for the proper

voltages.

Checkthe Grounding
 

DANGER

THE USER IS RESPONSIBLE
TO MEET ALL CODE RE-
QUIREMENTS WITH RE-
SPECT TO GROUNDING ALL
EQUIPMENT. FAILURE TO
OBSERVE THIS PRECAU-
TION COULD RESULTIN SE-
VERE BODILY INJURY OR
LOSS OFLIFE.   

1. Verify that a properly sized

groundwireis installed

between the controller ground

terminal and a suitable earth

ground. Verify the connections

are tight.

2. With an ohmmeter, check for

andeliminate any grounds

between the input powerleads

to the controller ground

terminal and between the

output powerleadsto the

controller ground terminal.

3. Verify that a properly sized

groundwireis installed

between the motor frame anda

suitable earth ground and that

the connectionsare tight.

4. With an ohmmeter, check for

andeliminate any grounds

between the motor frame and

the motor powerleads.

5. Verify that a properly sized

groundwireis installed

between the Remote Control

Station (if used) and a suitable

earth groundandthat the

connectionsaretight.

4:4

6. Verify that a properly sized

groundwireis installed

betweenthe transformer(if

useq) and a suitable earth

ground andthat the

connectionsaretight.

7. Verify the above ground wires

are run unbroken.

Start the Controller —
GP2000 Without
Optional Bypass
Modification

In most cases,the following

startup procedure will successfully

start and run the controller. This

procedure requires the controller to

be controlled locally from the

keypad (Local Control).

Reconfiguring the controller

programmable functionsis not

necessary.

1. Follow all “Check the

Installation” proceduresif not

already performed.

2. Makesureall poweris OFF.

Set a voltmeter on the 1000

VDCor similar high voltage

scale. Connectthe voltmeterto

terminals 147(+) and 45(—).

Read this voltmeter every time

you turn powerOFFto verify

that the D-C bus capacitor(s) is

fully discharged. Within one

minute after poweris OFF, the

bus voltage should measure 50

VDCorless.

4. lfthe controller has been

stored for less than six months,

proceedto Step5.If the

controller has been stored for

oversix months, form the

capacitor(s) as follows:

 

 

DANGER

THE REMAINING STEPS TO
FORM THE CAPACITOR(S)
ARE MADE WITH POWER
ON. EXERCISE EXTREME
CARE BECAUSE HAZ-
ARDOUS VOLTAGE EXISTS.
FAILURE TO OBSERVETHIS
PRECAUTION COULD RE-
SULT IN SEVERE BODILYIN-
JURY OR LOSSOFLIFE.
 

e Disconnect the motor leads

from the controller,if

connected.

@ Turn the power ON.

Note: Whenthe poweris

turned ONforthefirst time,

the 2-digit display will be

blank and the 4-digit display

will show SELFfor

approximately 1 second

while the controller performs

a self-diagnostic test. At the

end of a successful test, the

4-digit display will show 5.0.

At the end of an

unsuccessful test, the

2-digit display will show a

hexadecimal numberand

the 4-digit display will

continue to show SELF.

Refer to Troubleshoot the

Controller if this condition

exists.

@ Observethat the voltmeter

reading is the no load D-C

busvoltage value with

respectto the A-C input

voltage. (See Table 4-3.)

® Letthe controllersit

undisturbedforfifteen

minutes while the

capacitor(s) form. Put a tag

on the controller that

poweris ON and

hazardousvoltage exists.

@ Turn the power OFF. Verify

the D-C busvoltage is zero

(read the voltmeter).

 



5. With the power OFF, connect Table 4-3. D-C Bus Voltage Value. Press the MON key and watch
 

 

 

 

   

the motorleadsto the Typical D-C Voltage the displays. The 2-cigit display

controller, if disconnected. between 147(+) showswhich output is being

Uncouple the driven and 45(-) monitored: H for frequency, U

equipmentfrom the motor,if A-C Full for voltage, and PA for percen-

possible. Input No Load Load in tage of controller full-load

Line in Stop Run amps. The 4-digit display
DANGER Voltage Mode Mode showsthe actualvalue of

THE REMAINING STEPS ARE 230 VAC 325 VDC 310 VDC output frequency, voltage,or
MADE WITH POWERON.EX- 460 VAC 649 VDC 621 VDC percentage amperage. The

ERCISE EXTREME CAREBE- 380 VAC 537 VDC 512 VDC disol lis to the next
CAUSE HAZARDOUS VOLT- 575 VAC 811 VDC 776 VDC Play scrolls fo Ine nex  output reading each time the
AGE EXISTS. FAILURE TO 8. Press the START key. The

 
OBSERVE THIS PRECAU-
TION COULD RESULTIN SE-
VERE BODILY INJURY OR
LOSS OFLIFE.   

6. Turn the power ON. Observe

that the voltmeter reading is the

no load D-C bus voltage value

listed in Table 4-3.

Note: Whenthe poweris

turned ONforthefirst time, the

2-digit display will be blank and

the 4-digit display will show

SELF for approximately 1

second while the controller

performsa self-diagnostictest.

green RUN LEDwill light,

indicating the controlleris in

the Run mode.The controller

will ramp to the preset output

Hz. The 4-digit displaywill

show the output Hz setting

(The controller is shipped with

minimum Hz factory set at 5

Hz.); the 2-digit display will be

blank.

 

WARNING

THIS DRIVE IS INTENDED TO
OPERATE AT A PREDETER-
MINED MINIMUM SPEED UN-

MONkeyis pressed. You can

also monitor RPM, if necessary.

Refer to Functions 46, 47, and

48.

Note: To see the set frequency,

press the # or # key one time.

The 4-digit display will now

show the set frequency and the

2-digit display will be blank.If

AUTO or Remote Controlis

selected,the set frequencywill

be displayed whenpressing

the # or # key one time.In

this case, the display will be

showing the set frequencythat

LESS DISCONNECTED is equal to the speed reference
At the end of a successful test, FROM THE POWER input.

the 4-digit display will show 5.0. SOURCE. IF THE APPLICA- a
10. V h f shThefollowing (red) LEDswill TION REQUIRES ZERO 0. Verify the direction of shaft

light: Local Control, RUN, FWD,

and MAN.

At the end of an unsuccessful

test, the 2-digit display will

show a hexadecimal number

and the 4-digit displaywill

continue to show SELF. Refer

to Troubleshoot the Controllerif

this condition exists.

Verify that the following controls

are selected (The red LED of

each selected control keywill

 
SPEED OPERATION WITH-
OUT SUCH DISCONNEC-
TION, THE USER IS RE-
SPONSIBLE FOR ASSURING
SAFE CONDITIONS FOR OP-
ERATING PERSONNEL BY
PROVIDING SUITABLE
GUARDS, AUDIBLE ORVISU-
AL ALARMS, OR OTHER DE-
VICES. FAILURE TO OB-
SERVE THIS PRECAUTION
COULD RESULT IN BODILY
INJURY.   
Note:If the motor does not

belit.): rotate, press the - key to

RUN increase the output Hz enough

FWD to start motor shaft rotation.

MAN While the controller is in the

Run mode, you can monitor the

output frequency, the output

voltage, and the percentageof

fullload amps of the controller.

11.

rotation. Then press the STOP

key to initiate the Stop mode.

The 4-digit display will show

the changing values of the

output being monitored at the

time the STOPkeyis pressed.

If the direction of shaft rotation

is incorrect, changeit as

follows:

e Press the STOP key and
wait until the motor has

completely stopped.

® Turn the power OFF.
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DANGER

THIS EQUIPMENTIS AT LINE
VOLTAGE WHEN A-C POWER
IS CONNECTED TO THE
CONTROLLER. _DISCON-
NECT ALL UNGROUNDED
CONDUCTORS OF THE A-C
POWER LINE FROM THE
CONTROLLER. AFTER POW-
ER IS REMOVED, VERIFY
WITH A VOLTMETERAT TER-
MINALS 147(+) AND 45(-)
THAT THE D-C BUS CAPACI-
TOR(S) IS DISCHARGED BE-
FORE TOUCHING ANY IN-
TERNAL PARTS OF THE
CONTROLLER. FAILURE TO
OBSERVE THESE PRECAU-
TIONS COULD RESULT IN
SEVERE BODILY INJURY OR
LOSS OFLIFE.

 

  
e After verifying the D-C bus

voltage is zero, reverse any

two of the three motor

powerleads (U’, V’, or W’).

12. Turn the power ON and press

the STARTkey.

The speed of the A-C induction

motor shaft varies with the

controller output Hz. (See

Section 6 for a description of

controller fundamentals.)

Changing the output Hz setting

is similar to changing the

position of a speed pot with

analog controllers. Pressing the

ors keys will change the

output Hz settings; then,

pressing the SET keywill lock

in the values. The SET keyis

needed to lock in the new

values. The output Hz setting

may be changedwhile eitherin

the Run modeor Stop mode

using the , #, and SET keys.
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WARNING

UPON STARTUP, THE CON-
TROLLER WILL RETURN TO
THE PREVIOUS SET SPEED.
THE USER IS RESPONSIBLE
FOR ENSURING THAT DRIV-
EN MACHINERY, ALL DRIVE-
TRAIN MECHANISMS, AND
PROCESS LINE MATERIAL
ARE CAPABLE OFSAFE OP-
ERATION AT A_ SPEED
EQUIVALENT TO AT LEAST
THAT WHICH WOULD RE-
SULT FROM AN APPLIED
FREQUENCYOF 20% ABOVE
THE OVERFREQUENCYLIM-
IT (FUNCTION 38/FACTORY
PRESET 90 HZ; MAXIMUM
VALUE 405 HZ). FAILURE TO
OBSERVE THIS PRECAU-
TION COULD RESULT IN
BODILY INJURY.

14. Press the STOPkey. Wait for

the motor to completely stop.

Turn the powerOFF.

 

  

13.

When changing the speed

setting while in the Run mode,

the SET key is not needed as

long as poweris not removed

from the controller. If poweris

removedfrom the controller,

upon startup the controllerwill

return to the previous set

speed. The 4-digit display will

showthe set speed in Hz and

the 2-digit display will be blank.

Using the » key or # key,

changethe output Hz settings

and run the motor without any

load across the speed range.

(The controller is shipped with

the speed rangefactory setat

5.0 to 60 Hz.)

Note:If the application requires

the minimum and maximum Hz

settings to be changed, see

Functions3, 4, 38, and 43 in

Section 5. In orderto set or

change any parameters,it is

necessary to execute this from

the STOP mode.

If the motor is unloaded and

does not operatesatisfactorily,

go to Section 7; otherwise, go

to Step 14.

DANGER

THIS EQUIPMENTIS AT LINE
VOLTAGE WHEN A-C POWER
IS CONNECTED TO THE
CONTROLLER. _DISCON-
NECT ALL UNGROUNDED
CONDUCTORS OF THE A-C
POWER LINE FROM THE
CONTROLLER. AFTER POW-
ER IS REMOVED, VERIFY
WITH A VOLTMETERATTER-
MINALS 147(+) AND 45(-)
THAT THE D-C BUS CAPACI-
TOR(S) IS DISCHARGED BE-
FORE TOUCHING ANY IN-
TERNAL PARTS OF THE
CONTROLLER. FAILURE TO
OBSERVE THESE PRECAU-
TIONS COULD RESULT IN
SEVERE BODILY INJURY OR
LOSSOFLIFE.  

15. Couple the driven equipmentto

the motor,if not already

coupled.

16. With the power ON, start the

controller by pressing the

STARTkey.

17. Run the drive across the speed

range underload. If the motor

does not rotate at minimum

speed, increase manual torque

boost until this occurs. (See

Section 5, Function 7: Manual

Torque Boost.)

18. Press the STOPkey.If the

controller is intended for use in

 

Manual modeonly, go to Step

24. If Remote modeis to be

used, go to Step 19.

. Turn the powerOFFandverify

that the D-C busvoltageis

zero.



20

21.

22.

. Connect a processsignal as

shownin Figure 3-7.If the

optional Pressure-to-Electrical

TransducerKit (1PE4050,

1PE2025, 1PE3040) is used,

install this kit according to

Instruction Sheet D2-3175.

Install all other customerwiring

according to Figure 3-6 or3-7.

Turn the powerON.Set the

AUTO/MANUALswitch on the

keypad to AUTO.

Select Function 0 and change

the setting to “1” for “Remote

Control, Terminal Strip.” When

the controller is started by a

remote contact,it will now

follow a processcontrol signal.
 

 

WARNING

THE DRIVE MAY RESTART
AUTOMATICALLY WITH THE
AUTO-RESET ENABLED
(FUNCTION 40, PARAMETER
1). ATTACH A WARNING TAG
TO THE APPROPRIATE DRIV-
EN EQUIPMENT. BEFORE
WORKING ON THIS EQUIP-
MENT, BE SURE THAT POW-
ER IS REMOVED AND
LOCKED OUT FROM THE
DRIVE. FAILURE TO OB-
SERVE THIS PRECAUTION
MAY RESULT IN SEVERE
BODILY INJURY OR LOSS OF
LIFE.

programmable functions, such

as the following, may need to

be adjusted:

® local/remote operator

control (Function 0)

® minimum and maximum

speed (Functions3, 4, 38,

and 43)

current limit (Function 5)

manualtorque boost

(Function 7)

® base frequency

(Function 11)

@ variable torque volts/hz

curve selection

(Function 23)

® line-dip-ride-through

(Function 27)

fade as the voltage decreases

to zero.

If the controller has been

stored for less than six months,

proceedto Step5.If the

controller has been stored for

oversix months, form the

capacitor(s) as follows:

 

 

DANGER

THE REMAINING STEPS TO
FORM THE CAPACITOR(S)
ARE MADE WITH POWER
ON. EXERCISE EXTREME
CARE BECAUSE HAZ-
ARDOUS VOLTAGE EXISTS.
FAILURE TO OBSERVETHIS
PRECAUTION COULD RE-
SULT IN SEVERE BODILYIN-
JURY OR LOSSOFLIFE.
  

  
23. It Auto Reset (Restart)

capability is desired, see

Section 5, Function 40.

24. Turn the power OFF. After

verifying the D-C busvoltageis

zero, remove the voltmeter and

any other instrumentation

connected during startup.

25. Replace and secure the

controller enclosure cover.

If the drive operates

satisfactorily, startup is

complete.

If the drive does not operate

satisfactorily, go to Section 5.

The factory set values of

® auto reset (Functions 40,

41, 42)

Start the Controller —
GP2000 With Optional
Bypass Modification

In most cases,the following

startup procedurewill successfully

start and run the controller. This

procedure requires the controller to

be controlled locally from the

keypad (Local Control).

Reconfiguring the controller

programmable functionsis not

necessary.

1. Follow all “Check the

Installation” proceduresif not

already performed.

2. Makesureall poweris OFF.

o Set a voltmeter on the 1000

VDCor similar high voltage

scale. Connect the voltmeter to

terminals 147(+) and 45(—).

Readthis voltmeter every time

you turn power OFFto verify

that the D-C bus capacitor(s) is

fully discharged. Within one

minute after power is OFF, the

bus voltage should measure 50

VDC or less. The red Bus

Charge LED on the Power

Supply board will gradually

® Disconnect the motor leads

from the controller, if

connected.

e@ Turn the power ON.

Note: When the poweris

turned ONforthefirst time,

the 2-digit display will be

blank and the 4-digit display

will show SELFfor

approximately 1 second

while the controller performs

a self-diagnostic test. At the

end of a successful test, the

4-digit display will show 5.0.

At the end of an

unsuccessfultest, the

2-digit display will show a

hexadecimal number and

the 4-digit display will

continue to show SELF.

Refer to Troubleshoot the

Controllerif this condition

exists.

e@ Observethat the voltmeter

reading is the no load value

with respectto the

appropriate A-C input

voltagelisted in Table 4-3.

® Letthe controllersit

undisturbedforfifteen

minutes while the

capacitor(s) form. Put a tag
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on the controller that

poweris ON and

hazardousvoltageexists.

@ Turn the power OFF. Verify

the D-C bus voltage is zero
(read the voltmeter) and the
Bus Charge LED has faded
out.

5. With the power OFF, connect

the motorleadsto the

controller, if disconnected.

Uncouple the driven

equipmentfrom the motor,if

possible.

FWD
MAN

Press the START key. The

green RUN LEDwill light,

indicating the controlleris in
the Run mode.The controller

will ramp to the preset output

Hz. The 4-digit displaywill

show the output Hz setting
(The controller is shipped with

minimum Hz factory set at 5

Hz.); the 2-digit display will be

blank.
 

 

 

DANGER

THE REMAINING STEPS ARE
MADE WITH POWERON.EX-
ERCISE EXTREME CARE BE-
CAUSE HAZARDOUS VOLT-
AGE EXISTS. FAILURE TO
OBSERVE THIS PRECAU-
TION COULD RESULTIN SE-
VERE BODILY INJURY OR  LOSS OFLIFE.
 

6. Turn the power ON. Observe
that the voltmeter reading is the

no load valuelisted in Table
4-3.

Note: Whenthe poweris

turned ONforthefirst time, the

2-digit display will be blank and

the 4-digit display will show

SELF for approximately 1

second while the controller

performsa self-diagnostictest.

At the end of a successful test,

the 4-digit display will show 5.0.

Thefollowing (red) LEDswill

light: Local Control, RUN, FWD,

and MAN.

At the end of an unsuccessful

test, the 2-digit display will

show a hexadecimal number

and the 4-digit displaywill

continue to show SELF. Refer

to Troubleshoot the Controllerif

this condition exists.

Verify that the following controls
are selected (The red LED of

each selected control keywill
belit.):
RUN
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WARNING

THIS DRIVE IS INTENDED TO
OPERATE AT A PREDETER-
MINED MINIMUM SPEED UN-
LESS DISCONNECTED
FROM THE POWER
SOURCE. IF THE APPLICA-
TION REQUIRES ZERO
SPEED OPERATION WITH-
OUT SUCH DISCONNEC-
TION, THE USER IS RE-
SPONSIBLE FOR ASSURING
SAFE CONDITIONS FOR OP-
ERATING PERSONNEL BY
PROVIDING SUITABLE
GUARDS, AUDIBLE ORVISU-
AL ALARMS, OR OTHER DE-
VICES. FAILURE TO OB-
SERVE THIS PRECAUTION
COULD RESULT IN BODILY
INJURY.

MONkeyis pressed. You can
also monitor RPMif necessary.

Refer to Functions 46, 47, and
48.

Note: To seethe set frequency,

press the » or # key onetime.
The 4-digit display will now

show the set frequency and the

2-digit display will be blank.If

AUTOor Remote Controlis
selected, the set frequencywill
be displayed when pressing
the m or # key one time.In

this case, the display will be

showing theset frequencythat

is equal to the speed reference

input.

10. Verify the direction of shaft

11.

rotation. Then press the STOP
key toinitiate the Stop mode.
The 4-digit display will show

the changing values of the
output being monitored at the

time the STOPkeyis pressed.

If the direction of shaft rotation

is incorrect, changeit as

follows:

e Press the STOP key and

wait until the motor has

completely stopped.

@ Turn the power OFF.
   

Note:If the motor does not

rotate, press the # key to

increase the output Hz enough

to start motor shaft rotation.

While the controller is in the

Run mode, you can monitor the
output frequency, the output

voltage, and the percentage of
fullload amps of the controller.

Press the MONkey and watch
the displays. The 2-digit display

showswhich outputis being
monitored: H for frequency, U

for voltage, and PA for

percentage of controller

full-load amps. The 4-digit

display showsthe actual value
of output frequency, voltage, or
percentage amperage. The

display scrolls to the next

output reading each time the

 

DANGER

THIS EQUIPMENTIS AT LINE
VOLTAGE WHEN A-C POWER
IS CONNECTED TO THE
CONTROLLER. _DISCON-
NECT ALL UNGROUNDED
CONDUCTORS OF THE A-C
POWER LINE FROM THE
CONTROLLER. AFTER POW-
ER IS REMOVED, VERIFY
WITH A VOLTMETERATTER-
MINALS 147(+) AND 45(-)
THAT THE D-C BUS CAPACI-
TOR(S) IS DISCHARGED BE-
FORE TOUCHING ANY IN-
TERNAL PARTS OF THE
CONTROLLER. FAILURE TO
OBSERVE THESE PRECAU-
TIONS COULD RESULT IN
SEVERE BODILY INJURY OR
LOSS OFLIFE.
 

e After verifying the D-C bus

voltage is zero, reverse any

 



two of the three motor

powerleads (U’, V’, or W’).

 

 

CAUTION: In order to assure
proper motorrotation in inverter

and bypass modes, the proce-
duresin both Steps 11 and 12

should be followed. motorrota-
tion in bypass must be the
sameasthe rotation wheninin-
verter forward direction. Failure

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

e@ Turn the power OFF. Open

the incoming power

disconnect.

 

 

  
12. Perform the following additional

procedure.

e@ With the poweroff, switch to

Bypass.

e@ Turn the power ON.

If the direction of shaft rotation

is incorrect, do the following:

e Press the STOP key and

wait until the motor has

completely stopped.

 

DANGER

THIS EQUIPMENTIS AT LINE
VOLTAGE WHEN A-C POWER
IS CONNECTED TO THE
CONTROLLER. _DISCON-
NECT ALL UNGROUNDED
CONDUCTORS OF THE A-C
POWER LINE FROM THE
CONTROLLER. AFTER POW-
ER IS REMOVED, VERIFY
WITH A VOLTMETERAT TER-
MINALS 147(+) AND 45(-)
THAT THE D-C BUS CAPACI-
TOR(S) IS DISCHARGED BE-
FORE TOUCHING ANY IN-
TERNAL PARTS OF THE
CONTROLLER. FAILURE TO
OBSERVE THESE PRECAU-
TIONS COULD RESULT IN
SEVERE BODILY INJURY OR
LOSSOFLIFE.

 

DANGER

THE INVERTER DISCON-
NECT AND INVERTER ON/
INVERTER OFF/BYPASS
SWITCH MAY NOT ISOLATE
ALL POWER IN THE CON-
TROLLER' CABINET. RE-
MOVE POWER- BEFORE
SERVICING THE EQUIP-
MENT. FAILURE TO OB-
SERVE THIS PRECAUTION
COULD RESULT IN SEVERE
BODILY INJURY OR LOSS OF
LIFE.
 

  
e After verifying that the D-C

bus voltage is zero, reverse

any twoof the three

incoming powerleads (R’,

S’, T’). Refer to Figure 4-1;

or, for a more detailed wiring

diagram, refer to Figure 6-4.

 

 

AC
IN
PU
T

i
TO CONTROL
TRANSFORMER

TO CONTROL
TRANSFORMER

CONTROLLER   

   

 

13. Close the incoming power

disconnect. Turn the power ON

and press the START key.

The speedof the A-C induction

motor shaft varies with the

controller output Hz. (See

Section 6 for a description of

controller fundamentals.)

Figure 4-1. Typical Bypass Diagram

Changing the output Hz setting

is similar to changing the

position of a speed pot with

analog controllers. Pressing the

or # keys will change the

output Hz settings; then,

pressing the SET keywill lock

in the values. As long as power

is not removed from the

controller, the SET keyis not

neededto lock in the new

values. The output Hz setting

may be changedwhile eitherin

the Run modeor Stop mode

using the #, #, and SET keys.

(When changing the speed
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setting while in the Run mode,

the SETkeyis not needed as

long as poweris not removed

from the controller.) The 4-digit

display will show the set speed

in Hz and the 2-digit display will

be blank.

Using the # key or # key,

changethe output Hz settings
and run the motorwithout any

load across the speed range.
(The controller is shipped with

the speed rangefactory setat

5.0 to 60 Hz.)

Note:If the application requires
the minimum and maximum Hz

settings to be changed, see
Functions 3, 4, 38, and 43 in

Section 5. In order to set or

change any parameters,it is

necessary to execute this from

the STOP mode.

14. If the motor is unloaded and

does not operate satisfactorily,
go to Section 7; otherwise, go

to Step 15.

15. Press the STOP key. Wait for
the motor to completely stop.

Turn the power OFF.
 

 

DANGER

THIS EQUIPMENTIS AT LINE
VOLTAGE WHEN A-C POWER
IS CONNECTED TO THE
CONTROLLER. _DISCON-
NECT ALL UNGROUNDED
CONDUCTORS OF THE A-C
POWER LINE FROM THE
CONTROLLER. AFTER POW-
ER IS REMOVED, VERIFY
WITH A VOLTMETERATTER-
MINALS 147(+) AND 45(-)
THAT THE D-C BUS CAPACI-
TOR(S) IS DISCHARGED BE-
FORE TOUCHING ANY IN-
TERNAL PARTS OF THE
CONTROLLER. FAILURE TO
OBSERVE THESE PRECAU-
TIONS COULD RESULT IN
SEVERE BODILY INJURY OR
LOSSOFLIFE.

17. With the power ON, start the
controller by pressing the

STARTkey.

range underload. If the motor
doesnotrotate at minimum

speed, increase manual torque

boost until this occurs. (See
Section 5, Function 7: Manual

Torque Boost.)

19. Press the STOPkey. If the
controller is intended for usein

Manual modeonly, go to Step

25. If Remote modeis to be

used, go to Step 20.

20. Turn the power OFFand verify

that the D-C busvoltageis
zero.

. Connect a processsignal as

shownin Figure 3-7. lf the

optional Pressure-to-Electrical

TransducerKit (1PE4020 or

1PE4050)is used, install this kit

accordingto Instruction Sheet

D2-3175.Install all other

customerwiring according to

Figure 3-6 or 3-7.

22. Turn the power ON.Set the
AUTO/MANUALswitch on the
keypad to AUTO.

23. Select Function 0 and change

the setting to “1” for “Remote

Control, Terminal Strip.” When
the controller is started by a

remote contact,it will now

follow a processcontrol signal.

. Run the drive across the speed

 

  
16. Couple the driven equipmentto

the motor,if not already
coupled.
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DANGER

THE DRIVE MAY RESTART
AUTOMATICALLY WITH THE
AUTO-RESET ENABLED
(FUNCTION 40, PARAMETER
1). ATTACH A WARNING TAG
TO THE APPROPRIATEDRIV-
EN EQUIPMENT. BEFORE
WORKING ON THIS EQUIP-
MENT, BE SURE THAT POW-
ER IS REMOVED AND
LOCKED OUT FROM THE
DRIVE. FAILURE TO OB-
SERVE THIS PRECAUTION
MAY RESULT IN SEVERE
BODILY INJURY OR LOSS OF
LIFE.   

24.

25.

26.

If Auto Reset (Restart)

capability is desired, see

Section 5, Function 40.

Turn the power OFF. After

verifying the D-C busvoltageis

zero, remove the voltmeter and

any other instrumentation

connected during startup.

Replace and secure the

controller enclosure cover.

If the drive operates

satisfactorily, startup is

complete.

If the drive does not operate

satisfactorily, go to Section 5.

The factory set values of

programmable functions, such

as the following, may need to

be adjusted:

e@ local/remote operator

control (Function 0)

@ minimum and maximum

speed (Functions3,4, 38,

and 43)

currentlimit (Function 5)

manual torque boost

(Function 7)

® base frequency (Function

11)

® contant or variable torque

volts/hz curve selection

(Function 23)

@ line-dip-ride-through

(Function 27)

® auto reset (Functions40,

41, 42)



5: Adjust the Controller Functions
 

DANGER

ONLY QUALIFIED ELECTRICAL
PERSONNEL FAMILIAR WITH
THE CONSTRUCTIONAND OP-
ERATION OF THIS EQUIP-
MENT AND THE HAZARDSIN-
VOLVED SHOULD START AND
ADJUSTIT. READ AND UNDER-
STAND THIS MANUALIN ITS
ENTIRETY BEFORE PRO-
CEEDING. FAILURE TO OB-
SERVE THIS PRECAUTION
COULD RESULT IN SEVERE
BODILY INJURY OR LOSS OF
LIFE.   
Introduction to
Programmable
Functions

The controller offers users 57

software functions that are either

selectable or adjustable by using

the program keys on the keypad.

The factory preset values for these

functions suit a wide rangeof

standard applications. To configure

the controller for a specific

application, activate and adjust the

values of these functions as

necessary.

This section describes how to

configure the controller using the

keypad anddisplays.It also gives a

complete description of each

function by its assigned function

number. The functionslist is in

numerical order by the assigned

function numbers. You can scroll

throughthelist in ascending order

with the PGM key. A quick

reference summary of these

functions, also in numerical order

by the function number,is given in

Table 8-2 at the end of this manual.

Function Menus
and Passwords

To simplify the configuration

process,the software functionslist

is divided into two menus.Thefirst

menu contains seven functions

(0 through 6). Functions 0 through

5 are commonly usedto adjust the

controller for simple applications.

Function 6, which permits access to

the second menu, requires a

password beforeit can be changed

to allow access to Functions 7

through 57. Until the password is

given and the Function 6 parameter

is changed, you can scroll and

modify only thefirst menu

functions.

The second menufunctions allow

you to adjust the controller for more

complex applications. Someof

these functions cannot be selected

without entering a second

password. These functions are

safety related and should be used

only with a thorough understanding

of their nature. Contact your

nearest Reliance Electric Sales

Office when your application

requires these functions.

Configuring
the Controller
1. Turn the powerONif not already

on.

2. Press the STOPkeyto confirm

the controller is in the Stop

mode.

3. Press the PGM key. The

Program Enable LEDwill light.

Note: The controller is shipped

from the factory with the

Program jumperin the J5

position. This jumper must bein

the J5 position in order for the

Program Enable LEDto light

and configuration of the

controller to be possible.If this

LED doesnotlight, the jumperis

in the J6 position. To changeits

position, perform the following:

® Turn the power OFF.

 

 

DANGER

THIS EQUIPMENTIS AT LINE
VOLTAGE WHEN A-C POWER
IS CONNECTED TO THE CON-
TROLLER. DISCONNECT ALL
UNGROUNDED —CONDUC-
TORS OF THE A-C POWER
LINE FROM THE CONTROL-
LER. AFTER POWER IS RE-
MOVED,VERIFY WITH A VOLT-
METER AT TERMINALS147(+)
AND 45(—) THAT THE D-C BUS
CAPACITOR(S) IS DIS-
CHARGED BEFORE TOUCH-
ING ANY INTERNAL PARTS OF
THE CONTROLLER. FAILURE
TO OBSERVE THESE PRECAU-
TIONS COULD RESULTIN SE-
VERE BODILY INJURY OR
LOSSOFLIFE.   

Removethe front cover.

® Verify with a voltmeterat

terminals 147(+) and 45(—)

that the D-C bus voltageis

zero.

e Locate the Program jumper

on the regulator (See Figure

3-4).

@ Changethe jumperposition.

In the J5 (Program Enable)

position, the Program Enable

LED will light wnen the PGM

key is pressed and changing

the controller configuration

will be possible.

In the J6 (Program Disable)

position, the Program Enable

LED will not light and

unauthorized data entry will

be prevented. Function

values can be viewed onthe

4-digit display but cannot be

changed.

® Replace the cover.

e@ Turn the power ON and wait

for the controller to complete

its self-diagnostic test.
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4. Press the PGM keyto scroll

throughthe functionslist to the

desired function number. The

function numberwill show on

the 2-digit display and the

function value stored in memory

will show on the 4-digit display.

5. To change the value of a

particular function, scroll to the

function number(2-digit

display). Each function has a

range of values that can be

entered or selected. Press the or
key to increase or decreasethe

value shownin the 4-digit

display. The software will not

allow you to makeselections

outside the function’s range.

Note: The function description

includedin this section gives the

available selections or the value

range, as applicable. The value

set at the factory (initial factory

setting) is alsolisted.

6. After changing a function value

with the and # keys, press

the SETkeyto lock the new

data in the controller memory.

Depending onthe specific

application, an IET fault may

occur with this new setting when

the controller is put in the Run

mode.If an IET does occur, the

controller will stop and the

4-digit display will indicate the

code of the IET causing the

failure. Table 7-1 summarizes

these codes. The controller

cannot run while in an IET state.

Reset the controller by pressing

the STOPkey. Clear the fault

which may require a new

function value to be entered.

Note: The controller is shipped

with preset values that will not

causeIETtrips under normal

conditions.

7. Whenselections and changes

are complete, press the MON

key one timeto return to the

Stop mode.
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If the MONkeyis pressed a

second time, the 4-cigit display

will show the codeof the last

occurring IET. If there have been

no IETs, the display will show

0000.To return to the Stop

mode, press the STOPkey.

If the PGM keyis pressed while

in the Run mode, the Program

Enable is locked out; the

Program Enable LED will not

light. This program lock out

condition can be cleared by

pressing the MONkeyandthen

the STOPkey.

First Menu Functions

0 Local/Remote
Operation Control

Parameter Selection

0 = Local Control (Keypad)
1 = Remote Control (Terminal

Strip)

2 = Remote Control (Reliance I/O

Port requires optional Rail

Interface Card)

Initial Setting

0

Description

When1 is selected, operational
control is through the terminalstrip

and the REMOTELEDislit. Most

GP2000 applicationswill require

remote operation by selecting 1.

When0 is selected, the controlleris

operated locally and the LOCAL

LEDislit. In the Remote mode(1,

2, or 3), the controller deactivates
the RUN/JOG, FWD/REV, and
AUTO/MANkeypad keys. When in

the remote mode, the keypad

cannot be used exceptto stop.
These functions must be activated

throughthe terminalstrip for proper

operation. See Section 3, “Install

Control and Signal Wiring (if
used).” The STOP key remains
functional. The controller will not

allow selection of 2 or 3 unless the

optional Serial Communications
Port Cardis installed and wired in
the controller.

1 Acceleration Time

Adjustment Range

5.0 — 360.0 seconds

Initial Setting

20.0

Description

Acceleration time is the normaltime

in which the motor reaches

maximum Hzafter starting. The

acceleration rate (hertz/second)
depends on the maximum Hz

setting. If an acceleration time

faster than 5 secondsis required,

see Function 44. If the motor load

inertia is high and/or the current

limit (Function 5) setting is too low,
acceleration time will be longer
than the preset time. For Jog

Acceleration Time, see Function 51.

Note: With very fast acceleration

times, the motor may draw

excessive current resulting in an
overcurrent (OC-A) IET. To avoid
this condition, reset the

acceleration time for a longer
period.

2 Deceleration Time

Adjustment Range

5.0 — 360.0 seconds

Initial Setting

20.0

Description

Deceleration time is the normal time

in which the motor decreases from

maximum Hz to zero Hz. Therefore,

the deceleration rate (hertz/second)
depends on the maximum Hz

setting. If a deceleration time faster

than 5 secondsis required, see

Function 45. For Jog Deceleration

time, see Function 52.



Note: Motorload inertia and input

line conditions can extend the

deceleration time to a value greater

than the preset time. With very fast

deceleration times, regenerative

motor voltage may charge up the

D-C busvoltage causing a high bus

voltage (HU) IET. To avoid an IET

condition, reset the deceleration

time for a longer period.Ifa

deceleration time faster than the

acceptable rangeis required, install

an optional Dynamic Braking Kit.

3 Minimum Hz

Adjustment Range

5.0 — 60.0 Hz

Initial Setting

5.0

Description
 

DANGER

THE DRIVE IS INTENDED TO
OPERATE AT A PREDETER-
MINED MINIMUM SPEED UN-
LESS DISCONNECTED FROM
THE POWER SOURCE.IF THE
APPLICATION REQUIRES
ZERO SPEED OPERATION
WITHOUT SUCH DISCONNEC-
TION, THE USER IS_ RE-
SPONSIBLE FOR ASSURING
SAFE CONDITIONS FOR OP-
ERATING PERSONNEL BY
PROVIDING SUITABLE
GUARDS,AUDIBLE OR VISUAL
ALARMS, OR OTHER DE-
VICES. FAILURE TO OBSERVE
THIS PRECAUTION COULD
RESULT IN BODILY INJURY.   

Minimum Hz is the minimum output

frequencyvalue that can be

reached with the key. Minimum Hz

must always be lowerthan

maximum Hz (Function 4), and the

speedsetting value must always be

within minimum and maximum Hz.

Whenthe AUTO keyis selected to

control speed by an external

processcontrol signal, the gain

(output frequency/speed reference)

can be adjusted with the minimum

Hz setting and/or the maximum Hz

setting. See Figure 5-1.

If a minimum Hz lower than 5 Hzis

required, contact Reliance Electric

for the second password to access

Function 43, Extended Minimum Hz

Range.
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SPEED REFERENCE
WHERE:

A = MINIMUM INPUT REFERENCE
B = MAXIMUM INPUT REFERENCE

REFERENCE
TYPE A B

VOLTAGE 0 voc 9.5 +/- 0.5 voc
CURRENT 4 mA 19 +/- 1 mA
CURRENT Oo mA 19 +/— 1 mA
FREQUENCY O Hz 97.656 kHz        
Figure 5-1. Relationship of

Output Frequency and Speed
Reference for Process Control

Auto Selection.

4 Maximum Hz

Adjustment Range

15.0 — Overfrequency Limit

Note: OverfrequencyLimit

(Function 38) is factory set at 90

Hz.

Initial Setting

60.0

Description
 

WARNING

THE USER IS RESPONSIBLE
FOR ENSURING THAT DRIVEN
MACHINERY, ALL DRIVE-
TRAIN MECHANISMS, AND
PROCESS LINE MATERIAL
ARE CAPABLE OF SAFE OP-
ERATION AT A SPEED EQUIV-
ALENT TO AT LEAST THAT
WHICH WOULD RESULT FROM
AN APPLIED FREQUENCY20%
ABOVE THE OVERFREQUEN-
CY LIMIT (FUNCTION 38/FAC-
TORY PRESET 90 HZ; MAXI-
MUM VALUE405 HZ). FAILURE
TO OBSERVE THIS PRECAU-
TION COULD RESULTIN BODI-
LY INJURY.   

Maximum frequencyis the

maximum output frequency value

that can be reached with the

key. When AUTOis selected to

provide an external speed

reference of 10 VDC, 20 mA,or

97.656 KHz into the controller, the

gain can be adjusted with the

minimum Hz setting and/or the

maximum Hzsetting. See Figure

5-1.

Maximum Hz can be programmed

between 15 Hz and 90 Hzin the

first menu. If a maximum Hz higher

than 90 Hzis required, contact

Reliance Electric for the second

password to access Function 38,

OverfrequencyLimit.

5 CurrentLimit

Adjustment Range

50 — 150% rated current

Initial Setting

150

Description

This feature provides the meansto

limit motor output torque during run

or acceleration. When output

current attempts to exceed the

preset currentlimit level, motor

speedis decreased. This feature
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automatically provides an

adjustable torquelimit for the

driven equipment. (See Function 55

if IET tripping occurs undercurrent

limit conditions.)

6 Expand to Second Menu

Parameter Selection

0 = Basic (First Menu Only)

1 = Expand to Second Menu

Initial Setting

0

Password

0306

Description

Most simple applicationswill

require only the adjustable

functions foundin thefirst menu.

Whenyouscroll through the

functionslist with the PGM key,at

Function thelist will complete its

cycle and return to Function 0. Note

that the Program Enable LED goes

off when you reach Function 6. This

indicates that you cannot modify

this function without a password.

 

DANGER

ONLY QUALIFIED ELECTRICAL
PERSONNEL FAMILIAR WITH
THE CONSTRUCTIONAND OP-
ERATION OF THIS EQUIP-
MENT AND THE HAZARDSIN-
VOLVED SHOULD START, AD-
JUST, OPERATE, AND/OR SER-
VICE IT. READ AND UNDER-
STAND THIS MANUALIN ITS
ENTIRETY BEFORE PRO-
CEEDING. FAILURE TO OB-
SERVE THIS PRECAUTION
COULD RESULT IN SEVERE
BODILY INJURY OR LOSS OF
LIFE.   
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If your application requires

changing any function foundin the

second menu, complete the

following to gain accessto the

second menu:

e® With the PGM key, select

Function 6.

® Press and hold in the SET key

until 0000 flashes in the 4-digit

display (approximately 3

seconds). The 2-digit displaywill

be blank.

® Enter password 0306with the

and # keys. Whenthe 4-digit

display showsthis value, press

the SET key.

Note: Somefunctions require the

second password beentered. The

numberis given underthat specific

function.

® The 4-digit display will change

to 0 (Function 6 value for Basic ”

first menu only), and the

Program Enable LEDwill light.

e@ Changethe 0 value to 1 with the

key and press the SETkey.

Now, when you press the PGM key

to scroll the functionslist, you will

scroll to Function 7 and on through

the list. As long as the parameter

remains selected at 1, you can

proceed to second-levelfunctions.

To change Function 6 backto “first

menuonly,” repeat this password

process andselect0.

Second Menu
Functions

7 Manual Torque Boost

Adjustment Range

0 — 10% voltage

Initial Setting

2

Description

 

WARNING

THE DRIVE IS INTENDED TO
OPERATE AT A PREDETER-
MINED MINIMUM SPEED UN-
LESS DISCONNECTED FROM
THE POWER SOURCE.TO EN-
SURE MOTOR ROTATION AT
THE MINIMUM SPEED SET-
TING, TORQUE BOOST MUST
BE PROPERLY ADJUSTED.
FAILURE TO OBSERVE THIS
PRECAUTION COULD RESULT
IN BODILY INJURY.   

Torque boostis required to offset
the voltage drop of the A-C motor

at low speeds.Forfriction loads

and largeinertia loads, a high

starting torque level may be

needed. Manual torque boostis
effective only at speeds lowerthan

half of base frequency. Figure 5-2

illustrates the manual torque boost

adjustable range and the V/Hz

characteristics.

If the torque boostsetting is too

high or the acceleration ramp is too

fast, the motor may draw excessive

starting current. This could cause

an overcurrent (OC-A or OC) IET.

Also, too much torque boost may

cause excessive motor heat and

motor noise.
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* pH

FREQUENCY (Hz)

* Fb: Base Frequency at Max Volts

©Base Frequency is selected at Function 11.
Factory Setting is 60 Hz.   

Figure 5-2. Manual Torque Boost
Adjustable Range (Constant

Torque shown).



8 Jog Frequency

Adjustment Range

0.0 — 60.0 Hz

Initial Setting

5.0

Description

Jogging can be accomplishedin

either Local Control or Remote

Control. Jog frequency can be set

from 0.0 to 60.0 Hz andis

independentof any other set

speed. The actual output frequency

for jog is automatically limited

between minimum and maximum

Hz.

Jog speed cannot be changed with

the and keys while the controlleris

in the Run mode.The only wayto

change Jog speedis to put the

controller in the Stop mode,select

Function 8 with the PGM key, and

reset the jog frequency value.

9 Stop ModeSelection

Parameter Selection

0 = Coast-to-rest

1 = Ramp-to-rest

Initial Setting

)

Description

With parameter “0” selected,

pressing the STOPkeyorgiving an

external Stop command causesthe

motor to coast to a rest. With

parameter “1” selected, pressing

the STOPkeyor giving an external

Stop commandcausesthe motor

to ramp to a rest within a time equal

to the preset deceleration time

(Function 2) unlessthe inertia of the

system in relation to the

deceleration rate is such that the

stored energy cannot be absorbed.

10 Automatic Flux Control

Adjustment Range

0 — 5% rated voltage

Initial Setting

0

Description

Automatic flux control optimizes the

motor magnetic flux and, thus, the

motor output torque. It senses the

output current and adjusts the
corresponding voltage to provide

optimum flux for the torque

conditions of the motor. This

compensatedvoltage is adjustable

from 0 to 5% rated voltage at 100%

full load current of the controller.

Figure 5-3 illustrates the automatic

flux control adjustable range as well

as the V/Hz characteristics with

both automatic flux control and

manual torque boost. For optimum

performance,low torque loads

should beset at the low end of the

range (0%) and high torque loads

at the high end (5%).
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*Fbo0 *Fb/2
FREQUENCY (Hz)

"Fb: Base Frequency at Max Volts

(1) Base Frequency is selected at
Function 11. Factory setting is 60 Hz.

@) Output voltage cannot be higher than
input voltage.   
Figure 5-3. Automatic Flux
Control Adjustable Range
(Constant Torque shown).
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11 Base Frequency
Selection (Volts/Hz Ratio)

Adjustment Range

30.0 — 120.0 Hz (Variable torque)

30.0 — 400.0 Hz (Constant torque)

Initial Setting

60.0

Description
 

WARNING

THE USER IS RESPONSIBLE
FOR ENSURINGTHAT DRIVEN
MACHINERY, ALL DRIVE-
TRAIN MECHANISMS, AND
PROCESS LINE MATERIAL
ARE CAPABLE OF SAFE OP-
ERATION AT A SPEED EQUIV-
ALENT TO AT LEAST THAT
WHICH WOULD RESULT FROM
AN APPLIED FREQUENCY20%
ABOVE THE OVERFREQUEN-
CY LIMIT (FUNCTION 38/FAC-
TORY PRESET 90 HZ; MAXI-
MUM VALUE405 HZ). FAILURE
TO OBSERVE THIS PRECAU-
TION COULD RESULTIN BODI-
LY INJURY. 

Note: The V/Hzratio is affected by

the settings of automatic flux

control (Function 10) and manual

torque boost (Function 7).

When the GP2000is set for the

variable torque curve (Function 23),

the base frequencyselection
(Function 11) must be equalto or

less than 120 Hz. Figure 5-11

showsthe variable torque curve.In

normal variable torque applications,

base frequency should equal motor

nameplate operating frequency.
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The base frequencyselection is

used to adjust the controller output

volts/hertz ratio. Base frequencyis

the frequency (30 — 400 Hz) at
whichthe output voltage reaches

maximum voltage. Maximum

voltage is adjustable, if necessary.

See Function 49 and 50. Below

base frequency, output voltage

varies with output frequency

according to the V/Hz adjustment,
and the variable torque V/Hz range.

Above basefrequency, output

voltage is held constant as

frequencyincreases(referred to as

the constant horsepowerrange).

Figure 5-4 showsthe relationship of

base frequency and V/Hz.
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Figure 5-4. Relationship of Base Frequency and V/Hz Selection for
Constant Torque Applications.

 



12 Electronic Thermal
Overload Selection

Parameter Selection

0 = Normal Motor

1 = Forced Cooled Motor

Initial Setting

0

Description

An electronic thermal overload is

useful in applications where motor

horsepowerrating is less than that

of the controller. Function 12 allows

selection of an output current

profile best suited for the type of
motorto be run. Function 13 allows

adjustment of the output current

value. Note that the electronic

thermal overload functions similarly

to a motor overload relay and does

not measure actual motor

temperature. A temperature

measuring device is the best way to
thermally protect a motor underall

conditions.

A Function 12, “O” selection is best

suited for motors with cooling fans

integral to the motor shaft, such as

totally enclosed fan cooled (TEFC)

or open dripproof (ODP) motor

types. A “1” selection is best suited

for motors with cooling that is

independentof motor speed, such

as motors with constant speed

cooling fansortotally enclosed

non-ventilated (TENV) motor

types.* Figure 5-5 showsthe typical

continuous current with respect to

speed (output Hz) for each

selection with Function 13 set at

50% and 100%.

* Ifa “1” is selected for this

function, contact Reliance

Electric for proper electronic

thermal overload level

adjustment (Function 13).

 

CAUTION:This function is not

intended to act as a replace-

ment for a hardwired thermal

overload relay. The useris re-

sponsible for following the Na-

tional Electrical code andall

other applicable local codes

with respect to motor overload

protection. Failure to observe

this precaution could result in

damageto, or destruction of,

the equipment.   
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Figure 5-5. Allowable Continuous Current vs Output Hz
(with Function 13 at 50% and 100% Settings).
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13 Electronic Thermal
Overload Level

Adjustment Range

20 — 100% rated current

Initial Setting

100

Description

The adjustmentofthis function is

useful if the motor horsepower

rating is less than the controller

horsepowersize. Using the formula

below, calculate the setting level as

a percentage of maximum

continuous current:

Setting Level (%) =

Motor Full Load Current

Controller Output Rated Current

Figure 5-6illustrates curvesfor the

electronic thermal overload with the

forced cooled motorselection at

100% and 50%. Table 5-1 shows

the approximatetrip time in

secondsvs. the output currentat

various electronic overload levels

and frequencies. For example,if the

overload setting level is 100%,

when a motorruns with 110% load

at 60 Hz, an IET will occur after one

minute.
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Note: Thecalculatedtrip times

given in Table 5-1 are based upon

oneoverloadtrip. If successivetrips

occur, the trip times are shortened

to more closely simulate the

operation of a mechanical

temperature overload device.

Note: All GP2000 controllers

contain an overload relay separate

from the electronic thermal

overload relay. The overload relay

must have properheaters, and the

electronic overload relay must be

properly set. The overloadrelaytrip

causes a function lossIETif the

controller does not have bypass. If

the controller has bypass, the

overloadrelay trip causes the

controller to stop; and “CS”is

X 100 displayed on the 4-digit display.If
the electronic overloadrelay trips,

the 4-digit display shows “OL; and

the controller stops.
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Figure 5-6. Electronic Thermal Overload Curves
for Forced Cooled Motor Selection at 50% and

100% Overload Levels.

 



Table 5-1. Trip Time for Overload Protection Based on First Trip.

Note: Function 12, Electronic Thermal Overload,is set at 0.

Trip Time (second)

 

 

 

 

 

 

 

    

Output Frequency(Hz)

Electronic Rated
Thermal Output

Overload Current

Level (%) (%) 60 ~ 30 25 20 15 10 5

30 fore) fore) fore) oo oo oo

40 co co co co co 4349

50 oo oo oo oo oo 255

60 co fore) co co 361 131

70 co co co 619 155 88

80 co co 2168 188 98 66
100 90 co co 241 111 72 53

100 oo 334 127 79 57 45
110 542 149 86 61 47 38
120 181 96 65 50 40 33
130 108 71 53 42 35 30
140 77 56 44 36 31 27

150 60 46 38 32 29 24

90 oo 334 127 79 57 45
100 443 141 83 59 46 38

90 110 157 89 62 48 39 33
130 69 51 41 34 29 26

150 44 36 31 27 24 21

80 co 334 127 79 57 45

90 361 131 80 58 45 37
80 100 135 82 58 45 37 32

110 83 59 46 38 32 28
130 47 38 32 28 25 22
150 33 28 25 22 20 18

70 co 334 127 79 57 45
80 292 121 76 55 44 36

90 115 74 54 43 35 30
70 100 71 53 42 35 30 26

110 52 41 24 30 26 23
130 34 29 25 22 20 18
150 25 22 20 18 17 15

60 co 334 127 79 57 45
70 232 109 71 53 42 35

80 96 65 49 40 33 29
60 90 60 46 38 32 28 24

100 44 36 31 27 24 21
110 35 30 26 23 21 19
130 25 22 20 18 16 15

150 19 17 16 15 14 13

50 oo 334 127 79 57 45

60 181 96 65 50 40 33
70 77 56 44 36 31 27
80 49 40 33 29 25 22

50 90 36 31 27 24 21 19

100 29 25 22 20 18 17
110 24 21 19 17 16 15
130 17 16 15 14 13 12
150 14 13 12 12 11 10       



14 Linear/S-Curve
Acceleration

Parameter Selection

0 = Linear Acceleration

1 = S-Curve Acceleration

Initial Setting

0

Description

WhenS-Curve Acceleration is

selected, acceleration will begin

and endslowly. The acceleration

time set at Function 1 will remain

the same.Figure 5-7illustrates

S-Curve acceleration.

 

 

O
U
T
P
U
T

F
R
E
Q
U
E
N
C
Y

SS
.

 

‘,

  
START FINISH

TIME   
Figure 5-7. S-Curve Acceleration.

15 Linear/S-Curve
Deceleration

Parameter Selection

0 = Linear Deceleration

1 = S-Curve Deceleration

Initial Setting

0

Description

WhenS-Curve Deceleration is

selected, deceleration will begin

and end slowly. The acceleration

time set at Function 1 will remain

the same.Figure 5-8illustrates

S-Curve deceleration.
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Figure 5-8. S-Curve Deceleration.

16, 17, 18 Multi-Speed
Preset (MS1, MS2, MS3)

Note: The Multi-Speed Preset

Functions 16, 17 and 18 cannot be

seen in the LOCAL MODE,Function

0, Parameter0.

Adjustment Range

0.0 — 400.0 Hz

Initial Setting

5.0

Description

Whenthe controller is controlled

remotely (Function 0, Parameter1,

2, or 3), the controller can be

configured to run at three different
preset speeds. The frequencyof

each preset speedis limited

To select 1 to 3 preset speed

values,

e Set the frequency level for each

desired speed level (Functions

16, 17, and 18) using the -», +,

and SET keys.

® Enable the desired speed level

by wiring to the appropriate

terminals according to Table 5-2.

See Figure 3-7.

Whenthecircuit is closed, the

Multi-Speed Preset function

overrides the external speed

reference, causing the output

frequencyto accelerate or
decelerate to the preset level (MS1,

MS2, or MS3). Whenthecircuit is

open, control is returned to the

external speed reference signal.

The frequency of each preset

speed overrides the avoidance

frequencyof Function 19, 20, 21

and 22. Figure 5-9 showsa typical

multi-speed preset application.

Note: The Multi-SpeedPresetis

enabled when parameter0 is

selected in Function 57. When

parameter 1 is selected in Function

57, the same terminals 17 and 18

will becomeinputs for the Static

MOP. Controller must be in remote

modefunction 0 parameter = 1.

Table 5-2. Terminal Connections
for Multi-Speed Preset.
 

 

    
 

  

 

 

      

. Function Preset Terminal (TB11)
between minimum and maximum Number Speed Connection

Hz. 16 MS1 17 to 12
17 MS2 18 to 12
18 MS3 17 and 18 to 12

>
© PRESET MS3

fu PRESET MS2

=)oO PRESET MS1

tz «SPEED
LL. REFERENCE

t1 t2 t3 t4

SWITCH MS1: OPEN |CLOSED| OPEN |CLOSED] OPEN

SWITCH MS2: OPEN OPEN |CLOSED|CLOSED] OPEN

‘BiersSedeeswee owes TIME  
Figure 5-9. Typical Multi-Speed Preset Application.

 

 



19, 20, 21 Avoidance
Frequency (AF1, AF2, AF3)

Adjustment Range

0.0 — 400.0 Hz

Initial Setting

0.0

Description

Operating a motor continuously at

a particular frequency may cause

vibrational resonance within the

driven machinery. Three

independentavoidance frequencies

can be programmedto prevent

motorvibration at thesecritical

frequencies. See Figure 5-10.

The setting of each avoidance

frequencyis limited between

minimum and maximum Hz.This

function (19, 20, or 21) is used with

Function 22, Avoidance Frequency

Band.

Select 1 to 3 avoidance frequency
bands using the #, #, and SET

keys. Set each avoidance

frequency value (AF1, AF2, and

AF3 at Function 19, 20, and 21,

respectively) as needed.

The avoidance frequency function

is effective in both local and remote

control. Normal acceleration and

deceleration through these bands
is unaffected by this function.

22 Avoidance
Frequency Band (AFB)

Adjustment Range

0.2 — 10.0 Hz

Initial Setting

0.2

Description

This function is applicable with

Functions 19, 20, and 21

(Avoidance Frequency). The

avoidance frequency band

selection will apply to each of the

three avoidance frequenciessetin

Functions 19, 20, and 21. The

actual range of avoidance

frequencyis calculated by the

following formula:

AF1 — AFB < Fr < AF1 + AFB

2 2

where:

AF1 = Avoidance Frequency

(set with Functions 19, 20, and

21)

AFB = Avoidance Frequency

Band (set with Function 22)

FR = Avoidance Range

To select 1 to 3 avoidance

frequency bands:

Using the », #, and SETkeys,set

each avoidance frequency value
(AF1, AF2, and AF3 at Function 19,

20, and 21, respectively) as

needed.

Using the #, #, and SET keys

while at Function 22, select the

desired avoidance frequency band
that will be applied to each

avoidance frequencyvalue.

The following exampleillustrates

how avoidance frequency works.

Assumethefollowing:

@ Minimum Hzis set at 10.0.

@ Maximum Hzis set at 60.0.

e@ Output speed follows a O0—10
VDC processsignal.

e Desired avoidance frequency

(AF1) is 40 Hz.

e Desired avoidance frequency

bandwidth (AFB)is 10 Hz.

40 -10<FR<40+10

2 2

35 Hz < Fr < 45 Hz

Before applying avoidance

frequency values, the process

signal voltage produces output

frequency as follows:

0 VDC = 10.0 Hz

5.0 VDC = 35.0 Hz

5.8 VDC = 39.0 Hz

5.9 VDC = 39.5 Hz

6.6 VDC = 43.0 Hz

7.0 VDC = 45.0 Hz

7.1 VDC = 45.5 Hz

10.0 VDC = 60.0 Hz

After applying avoidance frequency

values, the output frequencywill

be:

0 VDC = 10.0 Hz

5.0 VDC = 35.0 Hz

5.8 VDC = 35.0 Hz

5.9 VDC = 35.0 Hz

6.6 VDC = 35.0 Hz

7.0 VDC = 35.0 Hz

7.1 VDC = 45.5 Hz

10.0 VDC = 60.0 Hz
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EXTERNAL SPEED REFERENCE   
Figure 5-10. Avoidance
Frequency Operation.



23 Variable Torque
Volts/Hz Curve Selection

Parameter Selection

0 = Constant Torque Curve
1 = Variable Torque Curve

Initial Setting

0

Description
 

WARNING

THE DRIVE IS INTENDED TO
OPERATE AT A PREDETER-
MINED MINIMUM SPEED UN-
LESS DISCONNECTED FROM
THE POWER SOURCE.TO EN-
SURE MOTOR ROTATION AT
THE MINIMUM SPEED SET-
TING, TORQUE BOOST(FUNC-
TION 7) MUST BE PROPERLY
ADJUSTED. FAILURE TO OB-
SERVE THIS PRECAUTION
COULD RESULTIN BODILYIN-
JURY.   

Whenthe GP2000is set for the

variable torque curve, the base

frequency selection (Function 11)

must be equalto or less than 120

Hz. Figure 5-11 showsthe variable

torque curve.

 

 

0 Fo = Fm@

FREQUENCY (Hz)

Fb: Base Frequency (<=120Hz)

(<=120 Hz)

(1) Base frequency is selected at Func-

tion 11. Factory setting is 60 Hz.

Fm: Maximum Hz

(2) Maximum Hzis selected at Func-

tion 4. Factory setting is 60 Hz.   
Figure 5-11.

Variable Torque Curve
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24, 25, 26 D-C Braking

Adjustment Range

24 Operation Time: 0.0 — 10.0

seconds

25 Voltage: O—20% voltage

26 Frequency: 0.5 — 10.0 Hz

Initial Setting

24 Operation Time: 0.0

25 Voltage: 0

26 Frequency: 1.0

Note: D-C braking operation

requires that Function 9 beset to

“Ramp-to-rest.”

Description

D-C braking is used to provide

additional motor braking at soeeds

of 10 Hz or lower. If D-C brakingis

required, all three D-C braking

functions (24, 25, and 26) must be

adjusted. When the motor

decelerates to the preset start

frequency (Function 26), the preset

constant D-C voltage (Function 25)

is momentarily applied to the motor

for the preset time (Function 24).

See Figure 5-12. This function will

not provide the holding torque of a

mechanical brake.
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Figure 5-12. D-C Braking

Operation.

27 Line-Dip-Ride-Through

Adjustment Range

15 — 500 milliseconds

Initial Setting

15

Description

If the line power supplyis

interrupted orline voltage dips for

longer than the preset time, an IET

will occur. The line-dip-ride-through

time can be adjusted from 15

milliseconds to 500 milliseconds.

The available adjustment range

may not be usable.It is determined

in conjunction with other drives on

the sameline and the load

characteristics of the application.

Also, this function must be used

only whendrive frequencyis less

than 100 Hz.

During a line voltage dip, the

standard controller may have

enough capacitance to keep the

regulator active for 500
milliseconds. However, the load will

determine how long the D-C bus

voltage will remain above the

minimum voltage at which the

controllerwill IET. For example,if

the load deceleration is slow (high

inertia, low frictional loss), the

controller may be able to maintain

enough D-C busvoltage to ride
through line dip for 500

milliseconds.If the load

decelerationis fast (low inertia, high

frictional loss), the controller may

only be able to remain above the
minimum D-C bus voltagelimit for

the preset time.



28, 29 Output Relay
(1 and 2)

Parameter Selection
O = Not Used

1 = Zero Speed Detect

2 = Input Contactor

3 = Output Contactor

4 = FrequencyLevel

Detection 1

5 = Frequency Level

Detection 2

6 = Current Level Detection

7 = Reverse Rotation

8 = D-C Braking Operation

9 = Reserved

Initial Setting

0

Description

These functions use the Remote
Meter Interface Card, which

includes two relays. Each relay

operates according to the

parameter (O—9) selected. Function

28 configures output relay 1, and

Function 29 configures output relay

2. Output relay 1 provides a form C

contact (1NO and 1NC), and output

relay 2 provides a form A contact

(1NO). The responsetime of each

relay is typically 8 milliseconds.

The ten parameters are described

as follows:

0: The relay does not operate.

1: The relay is energized while

output frequency is equalto or

higher than 0.5 Hz.

2: This provides the control signal

for an inout contactor. The relay

energizes whenthe controller is

put into the Run mode.

3: This provides the control signal

for an output contactor. The

relay energizes when the

controller is put into the Run

mode.

4: The relay energizes when the

output frequency is equalto or

higher than the frequencylevel

set in Function 33.

5: The relay energizes when the

output frequencylevel is equal
to or higher than the frequency

set in Function 34.

6: The relay energizes when the

output current level is equal to

or higher than the current set in

Function 35.

7: The relay energizes when the

phase sequenceof the output

frequencyis in reverse rotation.

8: The relay energizes when the

D-C braking voltage is applied

to the motor. This relay is not

required for D-C braking to be

operational.

9: Reserved.

30 Slip Compensation

Adjustment Range

0.0 — 5.0 Hz

Initial Setting

0.0

Description

Actual motorshaft speedis

determined by twofactors: the

applied Hz andtheslip of the

motor. Theslip of the motor,

however,is fully determined by the

type of induction motor and varies

with the driven load.

Slip compensation senses motor

slip and adjusts the applied Hz

automatically. Because of changes

in the load, the actual speed

regulation of the motoris greatly

improved with this function properly

adjusted.

High efficiency motors have less

slip and, therefore, have improved

speed regulation capability. See

Table 5-3 for slip adjustment values

to achieve 1% speed regulation
with Reliance XETM highefficiency

motors.

Note: Slip compensation improves

speed regulation by automatically

adjusting the output Hz to the

motor. This can be viewed on the

4-digit display when monitoring

frequency(Hz).

Table 5-3.

Slip Compensation

Adjustment.(1)
 

 

 

HP Slip Adjustment

25 0.5 Hz
30 0.5 Hz
40 0.5 Hz   

(1) Based on Reliance TEFC XE

high efficiency motors to obtain 1%

speed regulation:

No Load _ Full Load
Speed _ RPM RPM

Regulation
Full Load RPM

31 Inverse Reference

Parameter Selection

O0= Normal

1= Inverse

Initial Setting

0

Password

Enter Second Password: 1123

 

Description

WARNING
WITH THE INVERSE REF-
ERENCE FUNCTION EN-
ABLED, LOSS OF THE EXTER-
NAL SPEED REFERENCESIG-
NAL WILL CAUSE THE DRIVE
TO GO TO MAXIMUM FRE-
QUENCY. EXERCISE EXTREME
CARE WHEN USING THIS
FUNCTION. FAILURE TO OB-
SERVE THIS PRECAUTION
COULD RESULTIN BODILYIN-
JURY.   
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This function will invert the signal of

an external speed reference,

causing the GP2000to run at

maximum output frequency when

there is loss of or minimum control

signal (0 volts or 4 mA) and at

minimum output frequency when

there is maximum control signal (10

volts or 20 mA). This function may

be used whenthe reference signal

supplied by an external device is

inverse to desired speed control.

Refer to Figure 5-13.
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SPEED REFERENCE
WHERE:

A = MINIMUM INPUT REFERENCE
B = MAXIMUM INPUT REFERENCE
 

 

    

REFERENCE A B

VOLTAGE 0 vpbc 10 voc
CURRENT 4 mA 20 mA
CURRENT Oo mA 20 mA
FREQUENCY 0 Hz 97.656 kHz
    

Figure 5-13. Inverse Relationship

of Speed Reference and Output
Frequency.

32 Function Loss Selection

Parameter Selection

0 = _IET at Function Loss

1 = Coast-to-rest without an IET

Output at Function Loss

Initial Setting

0 (without optional bypass

modification)

1 (with optional bypass

modification)

Password

Enter Second Password: 1123
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Description
 

WARNING

GP2000 CONTROLLERSWITH-
OUT THE OPTIONAL BYPASS
MODIFICATION ARE NOT
EQUIPPED WITH A COAST-
STOP PUSHBUTTON. THE
USER MUSTINSTALL A HARD-
WIRED, OPERATOR- AC-
CESSIBLE PUSHBUTTON
THAT PROVIDES A POSITIVE
INTERRUPT AND SHUTS
DOWN THE DRIVE. FAILURE
TO OBSERVE THIS PRECAU-
TION COULD RESULTIN BODI-  LY INJURY.
 

Controllers without bypass

option:

Parameterset at “O” from the

factory. A function loss signal

causesthe controller to stop,

resulting in the following:

@ The motorwill coast to rest.

® The 4-digit display will show “FL

(function loss).

e@ Theinternal speed referencewill

be reset to zero.

The IETrelay will be latched on.

® The IET can bereset with the

STOPkeyafter the cause of the

function loss is removed.

e@ The controller will restart with

the START keyafterthe IETis

reset.

Controllers with bypassoption:

Parameterset at “1” from the

factory. A function loss signal

causesthe controller to stop,

resulting in the following:

® The motorwill coast to rest.

e@ The 4-digit display will indicate

“CS”(coast stop).

® Theinternal speed referencewill

be reset to zero.

® The controller will restart with

the STARTkeyafter the cause of

the function loss is removed.

33, 34 FrequencyLevel
Detection (1 and 2)

Adjustment Range

0.5 — 405.0 Hz

Initial Setting

0.5

Description

This function is effective and

displayed, only when parameter 4

or 5 is selected at Function 28 or

29. Whenthe output frequencyis

equalto or higher than the set

detection level, the selected output
relay located on the Remote Meter

Interface Card will energize as

shownin Figure 5-14.
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Figure 5-14. Frequency Level Detection Operation.



35 Current Level Detection

Adjustment Range

30 — 110% Rated Current

Initial Setting

100

Description

This function is effective and

displayed, only when parameter6

is selected at Function 28 or 29.

Whenthe output current is equal to

or higher than the set detection

level, the selected output relay

located on the Remote Meter

Interface Card will energize as

shownin Figure 5-15.

36 Reverse Disable

Parameter Selection

0 = Forward/Reverse Enable

1 = Reverse Disable on Keypad

Initial Setting

0

Description

This function is effective only when

the controller is controlled locally

(Function 0, parameter0). If

parameter 1 is selected, the

FWD/REVkeyis lockedin the

forward position, preventing the

motorfrom rotating in the reverse

direction.
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Figure 5-15. Current Level Detection Operation.

37 Automatic
(Process Control)
Disable on Local Control

Parameter Selection

0 = AUTO/MANKey Enable

1 = AUTO Disable on Keypad

Initial Setting

0

Description

This function is effective only when

the controller is controlled locally

(Function 0, parameter0). If

parameter1 is selected, the

AUTO/MANkeyis lockedin the

manual position, preventing the

motor from responding to any

external speed command.

38 OverfrequencyLimit

Adjustment Range

50.0 — 405.0 Hz

Initial Setting

90.0

Password

Enter Second Password: 1123

Description
 

WARNING

THE USER IS RESPONSIBLE
FOR ENSURING THAT DRIVEN
MACHINERY, ALL DRIVE-
TRAIN MECHANISMS, AND
PROCESS LINE MATERIAL
ARE CAPABLE OF SAFE OP-
ERATION AT A SPEED EQUIV-
ALENT TO AT LEAST THAT
WHICH WOULD RESULT FROM
AN APPLIED FREQUENCY20%
ABOVE THE OVERFREQUEN-
CY LIMIT (FUNCTION 38/FAC-
TORY PRESET 90 HZ; MAXI-
MUM VALUE405 HZ). FAILURE
TO OBSERVE THIS PRECAU-
TION COULD RESULTIN BODI-
LY INJURY.   

The overfrequencylimit is factory

set at 90 Hz. The Maximum Hz

setting (Function 4)is limited by the
setting of this function.
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39 D-C Offset Enable

Parameter Selection

0= Offset Disable

1 = Offset Enable

Initial Setting

0

Password

Enter Second Password: 1123

Description

When parameter0 is selected, D-C

offset is disabled for normal

operation of an induction motor.

Whenthis function is enabled

(selection 1), the D-C offset function

allows some D-C voltage to be

output to the motor terminals at 0

Hz. The magnitude of this voltage is

equal to the manual torque boost
setting at Function 7. This may be

required to synchronizethe rotor of

a permanent magnet synchronous
motor to avoid high starting

currents.

40, 41, 42 Auto-reset

Parameter Selection
40 Enable

0 = Auto-reset Disable

1 = Auto-reset Enable

Adjustment Range

41 Time: 0 — 10 times

42 Interval Time: 1 — 60 seconds

Initial Setting

40 Enable: 0

41 Time: 0

42 Interval Time: 1 second

Password

40 Enable: Enter Second

Password: 1123
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Description Description
 

DANGER

THE DRIVE MAY RESTART AU-
TOMATICALLY WITH’ THE
AUTO-RESET ENABLED
(FUNCTION 40, PARAMETER
1). ATTACH A WARNING TAG
TO THE APPROPRIATE DRIV-
EN EQUIPMENT. BEFORE
WORKING ON THIS EQUIP-
MENT, BE SURE THAT POWER
IS REMOVED AND LOCKED
OUT FROM THE DRIVE. FAIL-
URE TO OBSERVETHIS PRE-
CAUTION MAY RESULT IN SE-
VERE BODILY INJURY OR  LOSS OFLIFE.
 

Select Auto-reset Enable (Function

40, Parameter 1) to automatically

reset the controller when one of the

following IETs occurs: overcurrent

(OC, OC-A, OC-d, OC-G), high bus

voltage, low bus voltage,or a line
dip. (See Table 7-1.) The auto-reset

operation can be repeated the

numberof times set in Function 41

(0 — 10 times) within the time

interval set in Function 42 (1 — 60

seconds). The repeat numberis

returned to zero whenthe controller

restarts successfully.

Note: Customerwiring must be as

shownin Figure 3-6 or 3-7 to permit

properrestart operations.

43 Extended Minimum
Hz Range

Parameter Selection

0 = Disable (5 — 60 Hz)

1 = Enable (0 — 60 Hz)

Initial Setting

0

Password

Enter Second Password:1123

DANGER

THE DRIVE IS INTENDED TO
OPERATE AT A PREDETER-
MINED MINIMUM SPEED UN-
LESS DISCONNECTED FROM
THE POWER SOURCE.IF THE
APPLICATION REQUIRES
ZERO SPEED OPERATION
WITHOUT SUCH DISCONNEC-
TION, THE USER IS_ RE-
SPONSIBLE FOR ASSURING
SAFE CONDITIONS FOR OP-
ERATING PERSONNEL BY
PROVIDING SUITABLE
GUARDS, AUDIBLE OR VISUAL
ALARMS, OR OTHER DE-
VICES. FAILURE TO OBSERVE
THIS PRECAUTION COULD
RESULT IN BODILY INJURY.   

lf a minimum Hz lowerthan 5 Hz is

required, select parameter1.

Return to Function 3 and set the

desired minimum Hz.

44 Extended Acceleration
Time Range

Parameter Selection

0 = Disable (5.0 — 360.0

seconds)

1 = Enable (0.1 — 360.0

seconds)

Initial Setting

0

Description

Whenan acceleration time shorter

than 5 secondsis required, select

parameter1. Return to Function 1

and set the desired acceleration

time.

Note: With very fast acceleration

and/or high manual torque boost

settings, the motor may draw

excessive current resulting in an

IET.



45 Extended Deceleration
Time Range

Parameter Selection

0 = Disable (5.0 — 360.0

seconds) 1 = Enable (0.1

— 360.0 seconds)

Initial Setting

0

Description

Whena deceleration time shorter

than 5 secondsis required, select

parameter 1. Return to Function 2

and set the desired deceleration

time.

Note: With very fast deceleration,

the regenerative motor voltage may

raise the D-C bus voltage too high,

causing an IET. To avoid such an

IET, increase the deceleration time

or install a Dynamic Braking Kit

(option).

46, 47, 48 RPM Monitor

Parameter Selection
46 Display Enable

0 = Disable

1 = Enable

47 Range Selection

0 = 150 — 9999 RPM

1 = 0 -— 9999 RPM

Adjustment Range
 

WARNING

SETTING THE VALUE OF
FUNCTION 48 WILL GIVE A DE-
CEPTIVELY LOW INDICATION
EVEN IF THE MACHINE IS
RUNNING AT MAXIMUM
SPEED. DO NOT SET FUNC-
TION 48 TO ZERO OR A LOW
VALUE. FAILURE TO OBSERVE
THIS PRECAUTION COULD
RESULT IN BODILY INJURY.   

48 Base Frequency Selection

150 — 9999 RPM

Initial Settings
46 Display Enable: 0

47 RangeSelection: 0

48 Base Frequency Selection: 1750

Password
47 RangeSelection: Enter Second

Password: 1123

Description

When parameter0 is selected in

Function 46, output frequency,

output voltage, and percentageof

full-load amps of the controller can

be monitored. When parameter1 is

selected in Function 46, RPM can

also be monitored. The display can

be scrolled by pressing the MON

key. The 2-digit display shows “SP”

when monitoring RPM.

Functions 46, 47 , and 48 can also

be used to scale the 4-digit display

differently. This can be done by

entering a value for “Base

Frequency” selection (Function 11)

that is different than the actual

motor speed, but represents some
other engineering unit unique to the

application. When Base Frequency

selection of Function 48is

programmed,usethe following

formula:

Base Frequency Selection
(Function 48) =

RPM) x Base Frequency Hz‘)

Motor Rated Hz(?)

Where,

(1) = “Motor Rated RPM” equals
the RPM of the motor under

full load and motor rated

frequency conditions. This

value for RPM can be found

on the motor nameplate.

“Motor Rated Hz” equals the

base frequency of the motor.

This value can be found on

the motor nameplate.

“Base Frequency” equals the

setting of Function 11.

(2) =

Example

“Motor Rated RPM”

RPM (Motor nameplate)

“Motor Rated Hz”

“Base Frequency”

(or number entered

into Function 48)

= 1750

= 60 Hz

= 60 Hz

Function 48 would be equal to the

following using the above equation:

1750 x 60 = 1750
60

Upon entering 1750 for Function

48, the 4-digit display would

indicate “1750” at 60 Hz controller

output,or full speed. In this case

1750 would be a good

approximation of the actual motor

speed. If it is desired that the

display show the approximate

speed of the motor of something

other than motor RPM, enter a

different numberin Function 48 that

is scaled to the needed application.

Table 5-4 shows how Function 48

can be used.



Table 5-4. Two Typical Examples of Relationship between Output Hz and RPM Monitor.
 

 

      
 

SETTING THE VALUE OF
FUNCTION 48 WILL GIVE A DE-
CEPTIVELY LOW INDICATION
EVEN IF THE MACHINE IS
RUNNING AT MAXIMUM
SPEED. DO NOT SET FUNC-
TION 48 TO ZERO OR A LOW
VALUE. FAILURE TO OBSERVE
THIS PRECAUTION COULD
RESULT IN BODILY INJURY.   

Whensetting RPM to a value

smaller than 150, select parameter

1 in Function 47. This requires the

second password.

Note: The RPM monitor display

ignores the slip compensation

frequencyif Slip Compensation

(Function 30) is programmed.

49 Output Voltage
Regulation Mode Selection

Parameter Selection

0 = Proportionalto Input

1 = Fixed to Maximum Voltage

(See Function 50)

Initial Setting

0

Description

When parameter0 is selected, the

maximum output voltage will be

proportionalto the input voltage.

Whenparameter1 is selected, the

maximum output voltage will be

equalto the setting value of

Function 50. The output voltage or

the V/Hzwill be fixed evenif the

input voltage varies.
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Parameter Selection

190.0 — 230.0 Volts (1)

380.0 — 460.0 Volts @)

475 — 575 Volts &)

Initial Setting

230.0 (1)

460.0 (2)

575 (3)

(1) 230 VAC Controllers

(2) 460 VAC Controllers

(3) 575 VAC Controllers

Description

Whenthe output frequency reaches

the Base Frequencyof Function 11,

the output voltage will be equal to

the Maximum voltage of Function

50. The regulator board

automatically discriminates

betweenthethree typesof
controllers mentioned above, by

sensing the PSBD powersupply

board.

Output Hz Actual Motor Function 11 Function 48 4-digit
to Motor Speed in RPM Enter: Enter: Display reads:

60.0 Hz 1750 60.0 1750 1750

30.0 Hz 850 60.0 1400 700

WARNING 50 Maximum Voltage 51 Jog Acceleration Value

Parameter Selection

0.1 — 360.0 Seconds

Initial Setting

20.0

Description

When parameter“0” (Linear

Acceleration) is selected in

Function 53, use the following

formula to determine the jog

acceleration “value”set in this

function:

Jog Accel Value =

(Max x (Jog Accel Time)
(Jog Hz)

Where:

Jog Accel = Setting of Function 51

Max Hz = Setting of Function 4

Jog Hz= Setting of Function 8

Jog Accel

Time= Time to reach from

zero Hz to jog Hz

Example:

If 2 seconds for Jog Acceleration
Time is required, and 60 Hzis set

into Function 4 (Max Hz), and 10 Hz

is set into Function 8 (Jog Hz),

Function 51 will be set at 12

seconds(60/10 x 2).

WhenParameter“1” (S-Curve

Acceleration) is selected in

Function 53, use the following

formula:

Jog Accel Value =

| Max X (Jog Accel Time)
Jog Hz

 



52 Jog Deceleration Value

Parameter Selection

0.1 — 360.0 Seconds

Initial Setting

20.0

Description

Whenparameter“0”is selected in

Function 54, use the following

formula to determine the jog

deceleration value setin this

function:

Jog Decel Value =

(Max x (Jog Decel Time)
(Jog Hz)

Where:

Jog Decel = Setting of

Function 52

Max Hz = Setting of Function 4

Jog Hz= Setting of Function 8

Jog Decel

Time= Time to reach from

jog Hz to zero Hz

Example:

If 4 seconds for Jog Deceleration
Time is required, and 60 Hzis set

into Function 4 (Max Hz), and 20 Hz

is set into Function 8 (Jog Hz),

Function 52 will be set at 12

seconds (60/20 x 4).

When Parameter “1” (S-Curve

Deceleration) is selected in

Function 54, use the following

formula:

Jog Decel Value =

| Max X (Jog Decel Time)
Jog Hz

53 Jog Acceleration
Selection

Parameter Selection

O = Linear Acceleration

1 = S-Curve Acceleration

Initial Setting

0

Description

Whenthe S-Curve Jog Acceleration

is selected, acceleration will begin

and end slowly. Refer to Function

14.

54 Jog Deceleration
Selection

Parameter Selection

O = Linear Acceleration

1 = S-Curve Acceleration

Initial Setting

0

Description

Whenthe S-Curve Jog Deceleration

is selected, deceleration will begin

and end slowly. Refer to Function

14.

55 Current Limit
Deceleration Rate

Parameter Selection

0 — 100 Hz/Seconds

Initial Setting

90

Description

Whenthe output current attempts

to exceed the preset currentlimit

(Function 5), the motor speedwill

decrease at a predefined,

adjustable rate. Adjustmentof this

function can suppressinstability of

current that could cause an IETtrip

during a currentlimit condition. The

amountof adjustment loweror

higherfrom theinitial setting will

depend onall application

parameters (such as, motor,

controller HP application load, line

voltage, etc.) If adjusting Function

55 will not correct the condition,

Function 1 (Accel Time) and

Function 5 (Preset Current Limit)

should be adjusted.

56 Start into a
Rotating Motor

Parameter Selection

0 = Enable

1 = Disable (Quick Start)

Initial Setting

0

Description

Whenparameter0 is selected, the

controller can start into a rotating
motor without causing an IETtrip.

Whenthe motor speedis zero or

very low,it takes approximately 0.5

seconds to measure the speed

before the controller can go into a

start condition. The delay can be

avoidedby disabling the “start into

a rotating load feature” by selecting

parameter1.
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57 MS Terminals Selection
(Multi-Speed Preset or
Static Motor Operated
Pot {MOP})

Parameter Selection

0 = Multi-Speed Preset
1 = Static MOP

Initial Setting

0

Password

Enter Second Password: 1123

Description

When Remote Control “1”is

selected in Function 0, Function 57

can be changed. (When parameter

“0” is selected, terminals 17 and 18

can be usedfor the Multi-Speed

Preset selection. Refer to Functions

16, 17, and 18). When parameter1

of Function 57 is selected, terminals

17 and 18 can be used for the

Static MOP Whenterminal 17 is

connected to terminal 12, the

output frequencywill increase with

the same acceleration rate as

Function 1. When terminal 18 is

connected to terminal 12, the

output frequency will decrease with

the same deceleration rate as

Function 2. When both terminals 17

and 18 are opened or closed

simultaneously, the output

frequency will not change and is

held constant.
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6: How the Controller Operates
Fundamentals of
Variable Voltage,
Variable Frequency
Controllers
An A-C motoris normally a fixed

speed machine operating from a

constantvoltage, constant

frequency source, such as 460

VAC and 60 Hz. To vary the speed

of the motor, the voltage and

frequency of the sourceto the

motor must be variable. A

controller provides this source. The

controller transformsits input

(three-phase, constant A-C

voltage, constant frequency)into

an output compatible with the A-C

adjustable speed requirement of

the A-C motor(three-phase,

variable voltage, variable

frequency).

The basic equation to determine

motor synchronous speed is

Controller
Synchronous _ Output Frequency x 120

RPM Numberof A-C Motor Poles

The relationship between output

voltage and operating frequencyis

the “Volts per Hertz” ratio (V/Hz).

Exceptat low speed,this ratio is

usually a constant determined by

this equation:

Motor Nameplate Voltage
Vv, H SS

MHz Motor Nameplate Frequency

A typical functional block diagram

is given in Figure 6-1 (460 VAC,50

HP controller). The two major

sections of a controller are the

powercircuit and the regulator.

The powercircuit consists of a

diode bridge that converts A-C to

D-C voltage and a solid state

transistor module that transforms

the constant D-C voltageinto

variable A-C voltage and variable

frequency output power. The

regulator controls the ON/OFF

switching of the solid state

transistor module in the power

circuit.

PowerCircuit Operation

A-C poweris supplied to terminals

R’, S’, and T’ andis full-wave

rectified by the diode power

module to constant D-C voltage. A

leakage current sensordetects a

line-to-ground leakage and short

circuits on the output of the diode

cube. Along with the regulator,it

protects against groundfaults

while the controller is in operation

or during startup. Three

suppressors (MOV)limit voltage

transients within the maximum

voltage rating of the diodes.

Therectified voltage is then fed

into the D-C bus capacitors, which

are charged through a precharge

resistorto limit the charging

current. Relay DCRis energized

and bypassesthe precharge

resistor when the bus capacitor

voltage reaches approximately

90% of the rated bus voltage. The

positive D-C busvoltagelines run

through the Hall Effect current

sensorto detect D-C bus current.

The Hall Effect current sensor

detects a line-to-line short circuit

within each transistor arm.

Thefiltered D-C bus voltage is fed

into the transistor modules, which

transform D-C bus voltage into

three-phase A-C variable voltage,

variable frequency by switching.

Two of the three output lines on the

transistor modules run through the

Hall transformers to detect A-C

output current. The A-C output

current feedbackprotects against

an overload ora line-to-line short

circuit among the threephase

outputlines.

In summary, constant D-C voltage

is producedbyrectifying and

filtering the incoming A-C power

line. Variable voltage, variable

frequency is produced bysix

outputtransistors inverting the

constant D-C voltage to a PWM

voltage waveform.

Controller
Regulator Operation

The regulatoris divided into four

sections: the Regulator board, the

Power Supply/Interface board, the

Base Driver Board, and the

Keypad.

The regulator is made by surface

mount technologyandisfully

digital with two microprocessors.

The PWMsignal is produced by

software. All adjustments are made

via keypad inputs. The regulatoris

designed sothat the controller can

be controlled either locally from the

keypad or remotely from a variety

of speed signals, such as a

start/stop control command. An

external analog signal input for

speed is converted to a pulsetrain

adaptive by the microprocessor

through the V/F converter. All

external signals are optically

isolated. The regulator provides an

IET relay.

The Power Supply board provides

the control power and the interface

for high voltage feedback. The

control power supply is composed

of a switching regulator and a high

frequency multiwinding

transformer. The Base Driver board

providesthe isolated base driver

for the transistors.
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Bypass
Operation (Optional)
 

DANGER

THE INVERTER DISCON-
NECT AND INVERTER ON/
INVERTER OFF/BYPASS
SWITCH MAY NOT ISOLATE
ALL POWER IN THE CON-
TROLLER' CABINET. RE-
MOVE POWER~- BEFORE
SERVICING THE EQUIP-
MENT. FAILURE TO OB-
SERVE THIS PRECAUTION
COULD RESULT IN SEVERE
BODILY INJURY OR LOSS OF
LIFE.   

The optional bypass modification is

required in many GP2000 pump

and fan applications. This option

consists of two powercontactors,

a 115 VAC control transformer, a

three-position selector switch for

fixed operation, and interlocking

auxiliary contacts to ensure proper

operation. These componentsare

factory installed. The Bypass

allows the user to operate the

motor directly off the user-supplied

powerline while disconnecting the

inverter portion of the controller.

Refer to Figure 6-4 for bypass

wiring detail.

Note: See Section 4, “Start the

Controller with Bypass,” if bypass

option is added. Also see Section

5, “Function 32, Function Loss

Selection.”
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Figure 6-1. Typical Functional Block Diagram (460 VAC, Three-phase, 25—40 HP Controller).
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Figure 6-5. Typical GP2000 with Optional Bypass.
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7: Troubleshoot the Controller
 

 

DANGER

ONLY QUALIFIED ELEC-
TRICAL PERSONNEL FA-
MILIAR WITH THE
CONSTRUCTION AND OP-
ERATION OF THIS EQUIP-
MENT AND THE HAZARDS
INVOLVED SHOULD’ SER-
VICE IT. READ AND UNDER-
STAND THIS MANUALIN ITS
ENTIRETY BEFORE PRO-
CEEDING. FAILURE TO OB-
SERVE THIS PRECAUTION
COULD RESULT IN SEVERE
BODILY INJURY OR LOSS OF
LIFE.   

Test Equipment Needed
 

 

CAUTION: Do not use a
Meggerto perform continu-

ity checksin the drive equip-
ment. Failure to observethis
precaution could result in

damageto, or destruction
of, the equipment.   

For controller output

measurements of voltage,

amperage,and frequency, the

motor powerleads,the 4-digit

display on the controller keypad is

satisfactory. For all other voltage,

amperage, and ohmic

measurements,an analog ordigital

volt-chmmeteris satisfactory. Make

certain the selected volt-ohmmeter

is rated for the intended

measurementvalues.

Although not required for controller

startup and adjustments, the best

method of obtaining actual motor

voltage, current, and speed

measurementsis with a

fundamental voltmeter,digital

clamp-on ammeter, and a

hand-held tachometer,

respectively.

Troubleshooting Aids

Several aids are provided for

assisting with the troubleshooting

procedure: a controller

self-diagnostic test, an IET

troubleshooting table, component

identification figures, and wiring

diagrams.

1.

>

Wheneverpoweris turned ON,

the controller will perform a

self-diagnostic test that takes

approximately 10 seconds.If

the test fails, a hexadecimal

numberwill showin the 2-digit

display and SELFwill show in

the 4-digit display. Should this

“failed” condition occur, the

Regulator board may be

defective; contact Reliance

Electric.

Table 7-1 lists the possible

cause of an IET and gives the

recommendedaction to

eliminate the problem.

Figure 7-1 identifies

components mounted behind

the Regulator (GPI-50) Power

Supply (MAP53) Base Driver

boards. Refer to Table 7-2 for

the replacement part numbers

of these components.

Refer to the wiring diagram as

necessary (Figure 7-2).

Helpful Reminders:

1. WhenanIET occurs, the IET

relay energizes and the motor

coasts to rest. The 4-digit

display simultaneously will

show the IET code of thefirst

fault causing the IET.

. To view the last three causes of

an IET, makesure the controller

is in the STOP moae;then

press the MONkey. Use the

and keysto scroll through the

last three IET causes.

3. The controller cannotstart until

the fault is cleared and the

controller is reset. Press the

STOP/RESETkeyto reset the

controller.

4. To clear any stored IETfault

history from controller memory:

e An lET code must be

showing on the 4-digit

display.

e Press and hold in the STOP

key until “O000” shows on

the 4-digit display

(approximately 3 seconds).

5. The controller cannot be

configured unless the Program

jumperis in the J5 position. See

Figure 3-4.

Troubleshooting
Procedure
1. Check the 4-digit display for the

following:

e® Ifan lET code displays,

proceedto Table 7-1 for the

possible IET cause and the

action to take.

Clearthe fault.

Reset the controller by

pressing the STOP/RESET

key.

e Restart the controller. If the

controller does notstart,

proceedto Step 2.

. Turn the powerOFF.
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DANGER

THIS EQUIPMENTIS AT LINE
VOLTAGE WHEN A-C POWER
IS CONNECTED TO THE
CONTROLLER. _DISCON-
NECT ALL UNGROUNDED
CONDUCTORS OF THE A-C
POWER LINE FROM THE
CONTROLLER. AFTER POW-
ER IS REMOVED, VERIFY
WITH A VOLTMETERAT TER-
MINALS 147(+) AND 45(-)
THAT THE D-C BUS CAPACI-
TOR(S) IS DISCHARGED BE-
FORE TOUCHING ANY IN-
TERNAL PARTS OF THE
CONTROLLER. FAILURE TO
OBSERVE THESE PRECAU-
TIONS COULD RESULT IN
SEVERE BODILY INJURY OR
LOSS OFLIFE.   

3. Verify that the inout power

voltage is within 10% of the

controller nameplate rating. If

voltage is not within this range,

apply the correct input voltage

or add a transformer.

. Make a complete physical

inspection of all control and

motor wiring. Check that

connectionsare tight. Using

Figures 3-2 through 3-8,verify

that the drive is wired correctly.

. Verify that wiring was installed

according to the NEC andall

local codes.
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. Check for ground faults and

shorts.

. Verify that service conditions

are met. See “Service

Conditions” in Section 2 of this

manual.

. Individually check that nearby

relays, solenoids, brake coils,

etc., are not causing electrical

noise. Suppress any device that

is inducing noise in the

equipment.

. With the motor connected to

the controller and the motor

uncoupled from theloadif

possible, verify that the motor

will run.

e lf the motor runs, the

problem could be the wrong

controller for the application.

Contact Reliance Electric.

e® Ifthe motor does not run,

disconnect the motorfrom

the controller. Reconnectthe

motorto an externalline and

start the motor. If the motor

still does not run, the motor

may be defective and should

be checked.

11

10.With the motor connected to

the controller, verify that the

controller will operate under

Local Control. Place the

controller under Local

Control (Function 0,

Parameter 0) and press the

STARTkey.

e Ifthe controller operates

correctly, the problem could

be a faulty processcontrol

signal or Remote Control

Station, if used.

e lf the controller does not

operate correctly, the

problem could be

misadjusted controller

functions.

. Verify the controller is adjusted

properly. Record the adjustment

settings and then return the

controller to the initial factory

settings. See Table 8-3.If

possible, disconnect the motor

from the controller. With the

controller in Local Control,

press the STARTkey.

e Ifthe controller operates

correctly with the initial

settings, your controller was

misadjusted. Readjust the

controller as necessary.

e@ lf the controller does not

operate correctly, contact

Reliance Electric.



Table 7-1. Troubleshooting IETs.

 
IET Code Type of IET Possible Cause Action
 

HU High BusVoltage Input voltage too high

Deceleration time too short

Checkinputvoltage. If incorrect, add
transformer(see Section 3).
Increase deceleration time.

Install DB kit.
 

LU Low BusVoltage Input voltage too low @ Checkinput voltage.If incorrect, add
transformer (see Section 3).
Check D-C busvoltage. If incorrect, possible
diode cube problem; contact Reliance
Electric.
 

OC-A Overcurrent—A Acceleration time too short

Momentary overload

Torque boostor V/Hz too high

Increase acceleration time.

Check for motor overload; reduce load on
motor.

Adjust torque boost (Function 7) or V/Hz
(Function 11).
 

OC-d Overcurrent—D Deceleration time too short e@ Increase deceleration time.
 

OC-G Overcurrent—G Output line-to-ground e@ Checkisolation between ground and output
terminals. Remove any grounds.

Possible leakage current sensor problem;
contact Reliance Electric.
 

oc Overcurrent Outputline-to-line

Busvoltageline-to-line

Momentary overload
Torque boostor V/Hz too high

Checkisolation among each outputline.
Correct as necessary.
Checkthe transistor module for correct
output. If incorrect, possible PS&BD board
problem; contact Reliance Electric.

Possible Hall Effect current sensor problem;
contact Reliance Electric.
Checkfor motor overload; reduce load on
motor.

Adjust torque boost (Function 7) or V/Hz
(Function 11).
 

OL Overload Internal thermal overload Reduce load on motor.
Reduce torque boost (Function 7).
 

OH Overheat Cooling fan fault Checkcooling fan; correct as necessary.
 

LdlP Line dip A-C powersupply interrupt Checkinputvoltage. If incorrect, install
appropriate A-C reactorin inputline.
 

CPU CPUerror Microprocessorlogic error Turn powerOFFfor about 10 seconds, then
turn power ON.
If not corrected, possible Regulator board
problem; contact Reliance Electric.
 

Err1 Error 1 Memoryerror Turn powerOFFfor about 10 seconds, then
turn power ON.
If error not corrected, scroll functionlist for
incorrect parameter (— ——— in 4-digit
display); readjust parameter.

If no parameter shows ——— -, possible
Regulator board problem; contact Reliance
Electric.
 

Err2 Error 2 Start/Stop or Run regulatorcircuit
fault (during Remote Control opera-
tion only).

Possible Regulator board problem; contact
Reliance Electric.

 
FL Function Loss Function loss input is open (OVDC)

(Function 32, parameter0)
Checkexternal interlocks connected at
terminals 11A—12A;correct as necessary.

Checkfor external short circuit between
terminals 11—19; correct as necessary.
 

cs Coast Stop Function loss input is open (OVDC)
(Function 32, parameter1)

Check external interlocks connected at
terminals 11A—12A; correct as necessary.
(Note: Controllerwill start with START key
after cause of function loss is removed.)
Checkfor external short circuit between
terminals 11—19; correct as necessary.
Checkinverter/bypass selector switch
position if bypass optionis included.

Checkthat inverter contactor is picked up.

Checkoverloadrelay.
 

OP
  CF  18C4000 Fault  Rail Interface Card Fault  @ Refer to 1SC4000Instruction Sheet D2-3170.

 

7:3

 



Table 7-2. ReplacementParts List.

460 V (25 — 40 HP)
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

Qty. Per Reliance
Description Controller Part Number

Diode Cube
25 to 40 HP 1 701819-102AW

Transistor Module
25 HP 3 602909-123AW
30 to 40 HP 3 602909-124AW

D-C Bus Capacitor
25 to 40 HP 4 600442-23SS

Precharge Relay
25 to 40 HP 1 705310-32M

Precharge Resistor
25 to 40 HP 2 63481-104QAA

Voltage Detect Resistor
25 to 40 HP 1 63481-102TFB

Discharge Resistor
25 to 40 HP 2 63481-102TAA

2 63481 -102TBF

Input Suppressor Assembly
25 to 40 HP 3 411026-8Y

Regulator PC Board
25 to 40 HP 1 0-48680-117

Power Supply
PC Board
25 to 40 HP 1 0-48680-213

Fan Assembly
25 to 40 HP 1 69739-20S

Leakage Current Sensor
Assembly
25 to 40 HP 1 611899-60R

Bus Clamp Assembly
25 to 40 HP 3 0-55325-76

Control Tranformer Assembly
25 to 40 HP 1 417155-14A

Keypad Assembly
25 to 40 HP 1 612180-801R

Hall Effect Current Sensor
25 HP 3 600595-13AA
30 HP 3 600595-13AB
40 HP 3 600595-13AC

Control Signal Buffer PC 1 0-55325-49
Board

Control Signal Buffer PC
Board Transformer 1 708205-31S

Base Driver PC Board 1 0-55325-46

Bus Fuse 1 64676-130ATX()
Control Transformer Fuse
25-50 HP 2 64676-64W)
DB Kit Control Fuse 1 64676-21T
25-50 HP
 

(1) 700 volt, 100 amp (Gould A70P100 or Brush XLF100)

(2) 600 volt, 1.25 amp (Littel Fuse Tyoe KLDR Class CC Rejection)

 



Table 7-3. ReplacementParts List (Optional Bypass Components).

460 V (25 — 40 HP)
 

 

   

Quantity Description Reliance Part Number

1 Transformer 417155-RR

1 Bypass contactor 705310-37A
1 Inverter contactor 705310-54A
1 Overload relay 704263-5A
2 460/575 V primary fuses 64676-64D(")  
 

(1) 600 V, 1.0 amp(Littel Fuse Tyoe KLDR Class CC Rejection)

735
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Table 7-4. ReplacementParts List. 230/208 V (15 — 20 HP)
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

Qty. Per Reliance
Description Controller Part Number

Diode Cube
15 to 20 HP 1 701819-102AW

Transistor Module

15 to 20 HP 3 602909-124AW

D-C Bus Capacitor
15 to 20 HP 4 600442-23SS

Precharge Relay

15 to 20 HP 1 705310-32M

Precharge Resistor
15 to 20 HP 2 63481-104QAA

Voltage Detect Resistor
15 to 20 HP 1 63481-102TFB

Discharge Resistor
15 to 20 HP 2 63481-102TAA

2 63481 -102TBF

Input Suppressor Assembly
15 to 20 HP 3 411026-8Y

Regulator PC Board 1 0-48680-117

Power Supply
PC Board 1 0-48680-215

Fan Assembly 1 69739-20S

Leakage Current Sensor
Assembly 1 611899-60R

Bus Clamp Assembly 3 0-55325-76

Control Tranformer Assembly 1 417155-14A

Keypad Assembly 1 612180-801R

Hall Effect Current Sensor
15 HP 3 600595-13AB
20 HP 3 600595-13AC

Control Signal Buffer PC 1 0-55325-49
Board

Control Signal Buffer PC
Board Transformer 1 708205-31T

Base Driver PC Board 1 0-55325-46

Bus Fuse 1 64676-130ATX()

Control Transformer Fuse
(2 FU, 3 FU) 2 64676-64W)
 

(1) 700 volt, 100 amp (Gould A70P100 or Brush XLF100)

(2) 600 volt, 1.25 amp (LittelFuse Type KLDR Class CC Rejection)

Table 7-5. Replacement Parts List (Optional Bypass Components). (230/208 V)

 

 

  

Quantity Description Reliance Part Number

1 Transformer 417155-8C
1 Bypass contactor 705310-37A
1 Inverter contactor 705310-54A
1 Overload relay 704263-5A
2 230/208 V primary fuses 64676-64G()  

(1) 600 V, 2.0 amp(LittelFuse Tyoe KLDR Class CC Rejection)

 
 



Table 7-6. ReplacementParts List. 380/416 V (22 kw/30 HP)
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Qty. Per Reliance
Description Controller Part Number

Diode Cube 1 701819-102AW

Transistor Module 3 602909-124AW

D-C Bus Capacitor 4 600442-23SS

Precharge Relay 1 705310-32M

PrechargeResistor 2 63481-104QAA

Voltage Detect Resistor 1 63481-102TFB

Discharge Resistor 2 63481-102TAA

2 63481 -102TBF

Input Suppressor Assembly 3 411026-8Y

Regulator PC Board 1 0-48680-117

Power Supply PC Board 1 0-48680-213

Fan Assembly 1 69739-20S

Leakage Current Sensor
Assembly 1 611899-60R

Bus Clamp Assembly 3 0-55325-76

Control Tranformer Assembly 1 417155-14A

Keypad Assembly 1 612180-801R

Hall Effect Current Sensor 3 600595-13AE

Control Signal Buffer PC 1 0-55325-49
Board

Control Signal Buffer PC
Board Transformer 1 708205-31V

Base Driver PC Board 1 0-55325-46

Bus Fuse 1 64676-130ATX()

Control Transformer Fuse
(2 FU, 3 FU) 2 64676-64W2)    

(1) 700 volt, 100 amp (Gould A70P100 or Brush XLF100)

(2) 600 volt, 1.25 amp (LittelFuse Type KLDR Class CC Rejection)

Table 7-7. ReplacementParts List (Optional Bypass Components). (380/416 V)

 

 

  

Quantity Description Reliance Part Number

1 Transformer 417155-12A

1 Bypass contactor 705310-37A
1 Inverter contactor 705310-54A

1 Overload relay 704263-5A
2 380/416 V primary fuses 64676-64W(1)   

(1) 600 V, 1.25 amp (LittelFuse Tyoe KLDR Class CC Rejection)



Table 7-8. ReplacementParts List. 575 V (30 — 40 HP)
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

Qty. Per Reliance
Description Controller Part Number

Diode Cube 1 701819-102AY

Transistor Module 3 602909-124AY

D-C Bus Capacitor 4 600442-27SQ

Precharge Relay 1 705310-32M

PrechargeResistor 2 63481-104QAA

Voltage Detect Resistor 1 63481-102TFB

Discharge Resistor 2 63481-102TAA

2 63481 -102TBF

Input Suppressor Assembly 3 411026-8Z

Regulator PC Board 1 0-48680-117

Power Supply PC Board 1 0-48680-216

Fan Assembly 1 69739-20S

Leakage Current Sensor
Assembly 1 611899-60R

Bus Clamp Assembly 3 0-55325-76

Control Tranformer Assembly 1 417155-14A

Keypad Assembly 1 612180-801R

Hall Effect Current Sensor
30 HP 3 600595-13AA
40 HP 3 600595-13AB

Control Signal Buffer PC 1 0-55325-49
Board

Control Signal Buffer PC
Board Transformer 1 708205-31V

Base Driver PC Board 1 0-55325-46

Bus Fuse 1 64676-130ATX()
Control Transformer Fuse
(2 FU, 3 FU) 2 64676-64W)
  
(1) 700 volt, 100 amp (Gould A70P100 or Brush XLF100)

(2) 600 volt, 1.25 amp (LittelFuse Type KLDR Class CC Rejection)

Table 7-9. ReplacementParts List (Optional Bypass Components). (575 V)

 

 

   

Quantity Description Reliance Part Number

1 Transformer 417155-8C
1 Bypass contactor 705310-37A
1 Inverter contactor 705310-54A

1 Overload relay 704263-5A
2 575 V primary fuses 64676-64D(")
 

(1) 600 V, 1.0 amp(LittelFuse Tyoe KLDR Class CC Rejection)
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PARTS MATRIX

DRIVE 208, 230V 208, 230V 380, 415 V A60V A60V 4B0V 575V 575V
COMPONENT 15 HP 20 HP 22 KW 25 HP 30 HP 40 HP 30 HP 40 HP

TRANSISTOR 602909-123AW 602909-124AW 602909-124AW 602909-123AW 602909-123AW 602909-124AW 602909-124AY 602909-124AY

RECTIFIER 701819-102AW 701819-102AW 701819-102AW 701819-102AW 701819-102AW 701819-102AW 701819-102AY 701819-102AY

MOV'S 411026-8Y 411026-8Y 411026-8Y 411026-8Y 411026-8Y 411026-8Y 411026-8Z 411026-8Z

SUPPLY CARD 0-48680-215 0-48680-215 0-48680-213 0-48680-213 0-48680-213 0-4B680-213 0-48680-216 0-48680-216

BASE DRIVE 0-55325-46 0-55325-46 0-55325-46 0-55325-46 0-55325-46 0-55325-46 0-55325-77 0-85325-77

BUS CAPACIITOR 600442-23SS 600442-238S 600442-238S 600442-2388 6004422388 600442-235S 600442-238Q 600442-235Q

TRANSFORMER 417155-14A 417155-14A 417155-14A 417155-14A A17155-14A 417155-14A AN7155-14A 417155-14A

BUS FUSE 64676-130ATX 64676-130ATX 64676-130ATX 64676-130ATX 64676-130ATX 64676-130ATX 64676-140ARX 64676-140ARX

CTRL FUSE 64676-64W 64676-64W 64676-64W 64676-64W 64676-64W 64676-64W 64676-64W 64676-64W 
HALL SENSOR 600595-13AB 600595-13AC 600595-13AE 600595-13AA 600595-13AB 600595-13AC 600595-13AA 600595-13AB 

 

 

                   



8: Quick Reference Guide

Controller Specifications

Table 8-1. Controller Three-Phase Ratings.

 

 

 

 

 

 

 

 

  

Controller Nominal Controller Controller Input Amps Maximum

Model Horsepower 3-Phase Input at Rated Controller
Number Range Input Volts KVA Output Amps Output Amp

2GU41025 25 460 29.5 37 34.0

2GU41030 30 460 35.1 44 40.0

2GU41040 40 460 45.4 57 52.0

2GU21015 15 230/208 17.5 44.0 40.0

2GU21020 20 230/208 22.7 57.0 52.0

2GU31022 30/22 kw 380/415 31.7 48.0 44.0

2GU51030 30 575 34.0 35.0 32.0

2GU51040 40 575 45.4 44.0 41.0      
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Table 8-2. Record of User’s Parameter Selections/Adjustments

 

 

 

 

      

User Data

Initial
Function Functional ParameterSelection/ Factory
Number Descriptions Adjustment Range Setting Date Setting

First Q |Local/Remote Operation Control |0 = Local Control 0
Menu 1 = Remote Control/Terminal Strip

2 = Remote Control I/O Port

1 Accel. Time (See Function 44) 5.0 — 360.0 Seconds 20.0

2 Decel. Time (See Function 45) 5.0 — 360.0 Seconds 20.0

3. Minimum Hz (See Function 43) 5.0 — 60 Hz 5.0

4  |Maximum Hz (See Function 38) 15 — Overfrequency Limit 60.0

5 Current Limit 50 — 150% Current 150

6 Expand to Second Menu 0 = Basic (First Menu Only) 0
(First Password Necessary) 1 = Expand to Second Menu

Second 7 |Manual Torque Boost 0 — 10% Voltage 2
Menu 8 Jog Frequency 0.0 — 60.0 Hz (Note: The actual 5.0

jog frequency automaticallyis lim-
ited between minimum Hz and
maximum Hz.)

9 |Stop ModeSelection 0 = Coast-to-rest 0
1 = Ramp-to-rest

10 Automatic Flux Control 0 — 5% Rated Voltage 0

11 Base Frequency Selection 30.0 — 120.0 Hz 60.0
(Volts/Hz Ratio)

12 Electronic Thermal Overload 0 = Normal Motor 0
Selection 1 = Forced Cooled Motor

13 Electronic Thermal Overload Level 20 — 100% Current 100

14 Linear/S-Curve Acceleration 0 = Linear Acceleration 0
1 = S-Curve Acceleration

15 Linear/S-Curve Deceleration 0 = Linear Deceleration 0
1 = S-Curve Deceleration

16 Multi-Speed Preset’ MS1&)  |0.0 — 400.0 Hz (Note: The actual| 5.0
17 Multi-Speed Preset2 MS2(8) preset frequency automatically is} 5.0
18 Multi-Speed Preset3 MS3() limited between minimum Hz and| 5.0

maximum Hz.)

19 Avoidance Frequency 1 AF1 0.0 — 400.0 Hz (Note: The actual 0.0
20 Avoidance Frequency 2 AF2 preset frequency automatically is 0.0

21 Avoidance Frequency 3 AF3 limited between minimum Hz and 0.0
maximum Hz.)

22 Avoidance Frequency 0.2 — 10.0 Hz 0.2
Band AFB

23 Variable Torque Volts/Hz 0 = Constant Torque Curve 0
Curve Selection 1 = Variable Torque Curve

24 D-C Braking Operation Time) 0.0 — 10.0 Seconds 0.0

25 D-C Braking Voltage®) 0 — 20% Voltage 0

26 D-C Braking Start Frequency) |0.5 — 10.0 Hz 1.0

27 Line-Dip-Ride-Through 15 — 500 milliseconds 15
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Table 8-2. Record of User’s Parameter Selections/Adjustments (Continued).

 

 

 

  Selection (See Function 47)    

User Data

Initial
Function Functional Parameter Selection/ Factory

Number Descriptions Adjustment Range Setting Date Setting

Second 28 Output Relay 1 0 = Not Used 0
Menu (Form C Contact) 1 = Zero Speed Detect
(Cont.) (Note: Requires the Remote Me- 2 = Input Contactor

ter Interface Card.) 3 = Output Contactor
4 = FrequencyLevel Detection 1

29 Output Relay 2 (Form A Contact) |5 = Frequency Level Detection 2 0
(Note: Requires the Remote Meter | 6 = Current Level Detection
Interface Card.) 7 = Reverse Rotation

8 = D-C Braking Operation
9 = Reserved

30 Slip Compensation) 0.0 — 5.0 Hz 0.0

31 Inverse Reference”) 0 = Normal 0
(Second Password Necessary) 1 = Inverse

32 Function Loss Selection 0 = IET at Function Loss 0)
(Second Password Necessary) 1 = Coast-to-rest without an IET 1

output at Function Loss

33 Freq. Level Detection 1) 0.5 — 405.0 Hz 0.5

34 Freq. Level Detection 2) 0.5 — 405.0 Hz 0.5

35 Current Level Detection(®) 30 — 110% Current 100

36 Reverse Disable(1) 0 = Forward/Reverse Enable 0
1 = Reverse Disable on Keypad

37 Automatic (Process Control)(2) | = AUTO/MANKeyEnable 0
Disable on Local Control 1 = AUTO Disable on Keypad

38 OverfrequencyLimit 50.0 — 405.0 Hz 90.0
(Second Password Necessary)

39 D-C Offset Enable) 0 = Offset Disable 0
(Second Password Necessary) 1 = Offset Enable

40 Auto-reset Enable 0 = Auto-reset Disable 0

(Second Password Necessary) 1 = Auto-reset Enable

41 Auto-reset Time(3) 0 — 10 Times 0

42 Auto-resetInterval Time(4) 1 — 60 Seconds 1

43 Extended Minimum Hz Range) 0 = Disable (5 — 60 Hz) 0
(Second Password Necessary) 1 = Enable (0 — 60 Hz)

44 Extended Acceleration 0 = 5.0 — 360.0 Seconds 0
Time Range() 1 = 0.1 — 360.0 Seconds

45 Extended Deceleration 0 = 5.0 — 360.0 Seconds 0
Time Range) 1 =0.1 — 360.0 Seconds

46 RPM Monitor Display Enable 0 = Disable 0
1 = Enable

47 RPM Monitor Range Selection 0 = 150 — 9999 RPM 0

(Second Password Necessary) 1 =0 — 9999 RPM

48 RPM Monitor Base Frequency 150 — 9999 RPM 1750    
(1) This function is settable in software to 500 ms, however, should not be changedforthis controller.

(2) Parameter 32 is programmedwith “1” when bypassoption is added.

(3) Requires the Remote MeterInterface Card.
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Table 8-2. Record of User’s Parameter Selections/Adjustments (Continued).

 

 

 

     

User Data

Initial
Function Functional ParameterSelection/ Factory
Number Descriptions Adjustment Range Setting Date Setting

Second 49 Output Voltage Regulation Mode 0 = Proportional to input 0
Menu Selection (See Function 50) 1 = Fixed to Max Voltage
(Cont.)

50 Maximum Voltage 190.0 — 230.0(18) 230.013
380.0 — 460.0(14) )
475 — 575(15) 460.0(14

51 Jog Acceleration Value 0.1 — 360.0 Seconds 575(15)

52 Jog Deceleration Value 0.1 — 360.0 Seconds 20.0

53 Jog Acceleration Selection 0 = Linear Acceleration 200
1 = S-Curve Acceleration ,

54 Jog Deceleration Selection 0 = Linear Deceleration 0

1 = S-Curve Deceleration

55 Current Limit Deceleration Rate 0 — 100 Hz/Seconds 0

56 Start into a Rotating Motor 0 = Enable

1 = Disable (Quick Start) 90

57 MS Terminals Selection(5) 0 = Multi-Speed Preset 0
1 = Static MOP

0  
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)

)

)
6) Effective when “

) Effective when “

) Effective when “

) Effective when “

Effective when “

Effective when “

Effective when “

Ineffective when “0.0” is set in Function 24.

” is selected in Function 39.

Effective when “1” is selected in Function 0 and “1” is selected in Function 57.

“4” is selected in Function 9.

” is selected in Function 0, or when “O” is selected in Function 0 while AUTO mode onkeypadis selected.

” is selected in Function 28 or 29.

” is selected in Function 28 or 29.

” is selected in Function 0.

” is selected in Function 0.

” is selected in Function 40.

0

1

4

5

“6” is selected in Function 28 or 29.

0

0

1

Ineffective when “OQ”is set in Function 41.

“1” is selected in Function 0.
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A-C DRIVES
TRAINING AND AUDIO/VISUAL PRODUCTS
 

Reliance Electric offers a wide variety of Industrial Training coursesfor electricians, electronic technicians and engi-

neers whoare responsible for the installation, repair and maintenance of production equipment and systems.

Professional quality A/V Programsare also available. These programs have been designed to provide yearsof effi-

cient in-housetraining. Available for playbackat the user’s convenience,these videotape programsallow individual

or groupsto learn or review subjects at any time.

Printed reference materials comewith all diagnostic and troubleshooting programs.

Training Courses

 

 

  

No. Title

A-C DRIVE COURSES

2-1 Maintenance and Troubleshooting of VVI Style Variable-Speed A-C Drives
2-5 Maintenance and Troubleshooting of PWM Style Variable-Speed A-C Drives
2-4 VVI/PWM A-C Drives Hands-On Troubleshooting Lab
2-7 Maintenance and Troubleshooting VCI A-C Inverters
2-8 Maintenance and Troubleshooting VGI A-C Inverters  
 

Audio/Visual Products
 

 

 

     

Order No. Title Format Price

A-C DRIVES PROGRAMS

T2241 Introduction to the VVI Videotape $725
TM2242 Troubleshooting the VVI Regulator Videotape 995

TM2367 Troubleshooting the 6-Transistor Power Module Videotape 725

VIDEO TRAINING PROGRAMS

VMBAOO1 Fundamentals of A-C Motors Videotape $495
VMBVO0O01 Concepts of Digital Controls Videotape 495
Vwvso01 GP2000 Video Training Videotape 495

vwvsoo2 HR2000 Video Training Videotape 495

vwvso05 Basics of A-C Drives Videotape 495
 

For details and prices on these courses, audio/visual products and FREE Training Schedule Brochure,

HD-405, contact:

Industrial Training Department

Reliance Electric

35000 Curtis Boulevard
Eastlake, Ohio 44095

Call Toll Free:

800-RELIANCE
(800-735-4262)

RELIANCE
Data or Prices subject to change without notice. ELECTRIC |







 

Reach us now at www.rockwellautomation.com

Wherever you need us, Rockwell Automation brings together leading
brands in industrial automation including Allen-Bradley controls,

Reliance Electric power transmission products, Dodge mechanical power
transmission components, and Rockwell Software. Rockwell Automation's
unique,flexible approach to helping customers achieve a competitive

advantage is supported by thousands of authorized partners,distributors
and system integrators around the world.
  - Allen-Bradley

SRYANCEI® §=6peQsE

ROCKWELL
SOFTWARE!
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