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1: Receive and Accept the Controller

The products describedin this

instruction manual are manufac-

tured by Reliance Electric Industrial
Company.

Identify the Controller

Each Reliance Electric GP-2000
A-C V*S® Controller can be posi-
tively identified by its model number
(standard controller) or sales order
number (customerspecified control-
ler). 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 numberde-

scribes the controller as follows:

2G X X X XXX

Basic Catalog
Number

Label

U = UL Listed/

CSA Certified/
IEC Classified

Voltage
2=230V
4=460V
5=575V

 

 Enclosure

1 = NEMA1 or Chassis

2 = NEMA 12

4=NEMA 4  Horsepower Rating
001 = 1/4- 1 HP
002 = 2 HP
003 = 3 HP
005 = 5 HP
007 = 7-1/2 HP
010 = 10 HP
015=15 HP
020 = 20 HP

Receive and Accept the
Shipment

Reliance Electric's terms of sale,in

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

origin. The useris responsible for
thoroughly inspecting the equipment

before accepting shipment from the
transportation company.

If all the items called for on the bill of
lading or on the expressreceipt are

not includedorif any items are
obviously damaged, do not accept
the shipmentuntil the freight or

express agent makes an appropri-
ate notation on yourfreightbill or
expressreceipt.

If any concealed loss or damageis
discoveredlater, notify your freight
or express agent within 15 days of
receipt and request that he make an
inspection of the shipment. Keep
the entire shipmentintactin its
original shipping container.

The useris responsible for making
claim against the Carrier for any
shortage or damageoccurringin
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 adjustmentof such claims
since the Carrier guarantees safe
delivery.

lf considerable damage has been
incurred and thesituation is urgent,

contact the nearest Reliance

Electric Sales Office for assistance.

Vx S, Duty Master, and Reliance are registered trademarksof Reliance Electric Companyorits subsidiaries.

AutoMate, AutoMax, and XE are trademarks of Reliance Electric Companyorits subsidiaries.

IBMis a registered trademark of International Business Machines Corporation.

File a Return Request

1. To return equipment, send a

written request to Reliance

Electric within ten days of receipt.

2. Do not return equipment without
a numbered Equipment Return
Authorization (ERA) from
Reliance Electric.

3. Reliance Electric reserves the

right to inspect the equipment on
site.
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Store the Controller until
Installation

After receipt inspection, repack the

GP-2000 A-C VxS Controllerin its
shipping containeruntil installation.

if a period of storage is expected,
store in the original shipping con-
tainer with its internal packing.

To ensure satisfactory drive opera-
tion at startup and to maintain
warranty coverage, store the equip-
ment

* inits original shipping containerin
a clean, dry, safe place.

¢ within an ambient temperature

range of -40°C to 65°C (-40°F to
149°F).

¢ within a relative humidity range of

5 to 95% without condensation.

* away from a highly corrosive
atmosphere. In harsh environ-
ments, cover the shipping/storage

container.

* away from construction areas.

If storage will be longer thanfive

months,contact Reliance for long-
term storageinstructions.
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2: Know the Controller

Introduction to the Controller

The GP-2000 controller is a general

purpose, variable speed, A-C

controller. It fully utilizes state-of-
the-art microprocessordigital

technology. This results in adjust-

ments and commandsthat are
precise, repeatable, driftless, and

highly immuneto noise and electro-

magnetic interference. Many
diagnostic capabilities are standard.
Because of the many configuration
adjustments handled in software
through the standard keypad/

display, this controller is ideal for a
broad range of industrial applica-

tions.

Keypad and Display

Controller operation and configura-
tion is easily performed through a
convenient keypad/display panel
(Figure 2-1). The keypad allows
easy selection of START, STOP,

RUN/JOG, FORWARD/REVERSE,
and AUTOMATIC/MANUAL. Each
of the three dual selection keys
(RUN/JOG, for example) has a
small red LED above and belowit
that indicates which condition is
selected. Also included on the
keypad are an increment[A] key and
a decrement [¥] key that are used to
increase or decrease the speed of
the motor. The increment and
decrement keys can also be used
with the PGM key and the SET key
to configure the GP-2000 coniroller
to a broad rangeof 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 fre-

quency, voltage, percentof full-load
amps, and motor RPM) and error

function codes. In addition, these
displays are used in configuring the

controller.
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Terminology Used in This
Manual

Definitions and Abbreviations

AUTO:See “Speed Reference.”

CEC: The abbreviation for the

Canadian Electrical Code.

Chassis: The openstyle of enclo-
sure.

Configure: The process by which
the user selects and adjusts one of
the standard 57 programmable
functionslisted in Table 8-3.

Controller: The term substituted

throughout this manualfor
“GP-2000 A-C VxS Drive
Controller.”

Drive: The reference to the control-

ler and the motor combined as one

system.

GP-2000 A-C VxS Drive Control-

ler: See "controller."

Hz: The abbreviation for hertz.

IET: The abbreviation for instanta-

neous electronictrip.

MAN:See “Speed Reference.”

NEC: The abbreviation for the USA

National Electrical Code.

NEMA:The abbreviation for the

National Electrical Manufacturers

Association.

NEMA1: The type 7 enclosure
defined in the NEMA cade which
provides protection against acciden-

tal or inadvertent bodily contact with
live parts.

NEMA12: The type 12 enclosure
defined in the NEMAcode which
provides industrial use, dust-tight
and drip-tight, indoor non ventilated.

Process Control: See “Speed

Reference.”

Program: See “Configure.”

PWM:The abbreviation for Pulse

Width Modulation.

2:2

Run Mode: Thecondition when
output frequency (Hz) and voltage
are applied to the A-C motor. The
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 refer-
ence for speed potentiometer. One
use of the increment[A] and decre-
ment [¥] keys on the controller
keypadis similar to a speed pot: use
the increment[A] key to increase
the speed of the motor(like turning

a speed pot CW) and the decrement
[v] key to decrease the speed of the

motor(like turning a speed pot

CCW).

Speed Reference: The MAN (man-
ual) key or the AUTO (automatic)

key on the controller keypad deter-
mines whetherthe controller follows
speed reference commandsfrom
the keypad [A] and [¥] keys (MAN
selected) or from an external proc-

ess control signal (AUTO selected).

NOTE: /f no process controlsignalis
present when AUTOis selected and
Function 31 equals 0, then the

controller will run at minimum Hz.

See Figure 3-4 for process control

configurations.

Static MOP: Anelectronic 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

key also acts as an IETreset.

Dangers, Warnings, and Cautions

Dangers, warnings, and cautions

point out potential trouble areas.All

three of these precautions are

enclosed in a box to call attention to

them.

e A dangeralerts a person that high
voltage is present which could
result in severe bodily injury or

loss oflife.

e A warning alerts a person of
potential bodily injury if proce-
dures are not followed.

« A caution alerts a personthat,if

procedures are notfollowed,

damageto, or destructionof,
equipment could result.



Standard Features

« NEMA 1 or NEMA 12 enclosure

« 0-400 Hz frequency range

* Microprocessor based regulator

e Keypad and display
- Start/Stop
- Speed adjustment

- Forward/Reverse
- Automatic or manual speed

reference

- Run/Jog

- Complete drive adjustments
- Monitor and display of either
output frequency, voltage,
amperage, or RPM

- Diagnostic fault monitoring

* Ability to follow a 0-20 mA, 4-20
mA, 0-10 VDC,or frequency pulse

input signal for automatic speed

control

e PWM control

¢ Full spectrum switching for re-
duced motor noise

e Serial communications capability
with optional card

e UL Listed/CSA Certified/IEC

Classified

« Surface mount technology

« Large scale integration

¢ Line-to-line and line-to-ground
output short circuit protection

¢ Motoring currentlimit and regen-
erative voltage limit

e UL/CSAelectronic motor overload

which meets NEC/CEC Require-
ments.

57 controller configuration adjust-

ments including
- Minimum and maximum fre-

quencysettings
- Separate acceleration and

deceleration ramps

- Currentlimit
- Automatic flux control for quiet
motor operation

- Torque boost

- Three preset speed selections
- Avoidance frequency and
bandwidth selections

- D-C braking

- Slip compensation
- Frequency and currentlevel

detection
- Static MOP

- Output voltage regulation

- Settable Electronic Motor
Overload

Optional Kits and
Modifications

The following kits and modifications

are available with select controllers.

See Table 2-1 for the complete kit
listing. Contact a Reliance Electric

Sales Office or authorized distributor
for more information regarding these

kits or modifications.

Kits

*« Remote MeterInterface Card

« Remote Digital Meter

« Rail Interface Card

¢ 1/4 through 20 HP Expanded
Cabinet for Kit Mounting

e Pressure-to-Electrical Transducer

¢ Output Contactor

¢ RPM A-C BlowerMotorProtection

* Main Input Disconnect

* Motor Overload

¢ Dynamic Braking

* Control Signal Buffer

e Reference Trim Pot

*« Remote Operator Station

Modifications

« Input Line Fuse

« NEMA4 Cabinet

« Magnetic Bypass
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Table 2-1. Controller Kits.
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

eae Expanded CabinetKit Model InstructionDescription :
P Required Number Sheet

Remote MeterInterface Card No 1MI4000 D2-3168

Remote Digital Meter (230 V Control P/S) 2) No 3DM4000 D2-3169
RemoteDigital Meter (115 V Control P/S) @9) No 3DM5000 D2-3169

Rail Interface Card 4) No 1SC4000 D2-3170

Expanded Cabinet © - 1EX4000 D2-3171

Pressure-to-Electrical Transducer Yes 1PE4020 D2-3175

Output Contactor
230 V 1/4 thru 10 HP Yes 1CN4020 D2-3177
460 V 1/4 thru 20 HP Yes 1C0N4020 D2-3177
575 V 3 thru 20 HP Yes 1C0N4020 D2-3177

RPMA-C Blower Motor Protection © Yes 1BM4000 D2-3174

Main Input Disconnect

230 V, 460 V and 575 V 1/4 thru 10 HP Yes 1CB4020 D2-3223
2CB4020 7) D2-3235

460 V 1/4 thru 20 HP Yes 1CB4050 D2-3223

2CB4050 *”) D2-3235

Motor Overload
230 V 1/4 thru 10 HP Yes 1ML2010 D2-3222
460 V 1/4 thru 20 HP Yes 1ML4020 D2-3222

Dynamic Braking
230 V 1/4 thru 5 HP No 2DB2005 D2-3178
230 V 7-1/2 thru 10 HP No 2DB2010 D2-3178

460 V 1/4 thru 10 HP No 2DB4010 D2-3179
460 V 15 thru 20 HP No 2DB4020 D2-3179

575 V 3 thru 10 HP No 2DB5010 D2-3180
575 V 15 thru 20 HP No 2DB5020 D2-3180

Control Signal Buffer Yes 1SB4000 D2-3176

Reference Trim Pot No 1TP3000 D2-3213

Remote Operator Station © No 1RS3000 D2-3214

Inverter Fuse Kit

230 V1HP,7A Yes 2FU2001 D2-3211
230 V2HP,12A Yes 2FU2002 D2-3211
230 V3 HP, 17 1/2A Yes 2FU4007 D2-3211
230 VSHP,25A Yes 2FU4010 D2-3211
230 V 7 1/2 HP, 40 A Yes 2FU2007 D2-3211
230 V 10 HP, 50A Yes 2FU2010 D2-3211

460 V1HP,5A Yes 2FU4001 D2-3211
460 V2HP,6A Yes 2FU4002 D2-3211
460 V3HP,8A Yes 2FU4003 D2-3211
460 V5HP,15A Yes 2FU4005 D2-3211
460 V 71/2 HP, 171/2A Yes 2FU4007 D2-3211
460 V10 HP, 25A Yes 2FU4010 D2-3211
460 V15 HP, 35A Yes 2FU4015 D2-3211
460 V 20 HP, 40A Yes 2FU4020 D2-3211    

S
a
t
e
n
e
s
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The Remote MeterInterface Card and the Rail Interface Card cannot be mounted in the controller at the sametime.
These Kits mount remote to the main control cabinet.

Requires the Remote MeterInterface Card.
Rail Interface Card can be used only for Regulator PC Board GPI-2 (Part Number0-48680-116).
The Expanded Cabinet Kit includes a line reactor and control transformer.
The RPM A-C Blower Motor Protection Kit requires the Expanded CabinetKit. Mounting may be mutually exclusive with otherkits within the
Expanded Cabinet Kit. Contact the nearest Reliance Electric Sales Office for assistance.
Order these model numbersfor drives shipped after June, 1992.

 



Controller Specifications

Controller Ratings

The controller is intended to operate
from a three-phase A-C power
source at the rated voltage listed on

the controller nameplate. It can
operate on 50 or 60 Hzline fre-

quency. The controller provides
three-phase variable voltage and
variable frequency to the motor.

NEMA 1 controller current ratings

The controller can be operated from

single-phase, 230-volt A-C input
powerby derating the motor output
horsepower. A three-phase motor
sized for the controller horsepower
muststill be used. Drive derating
values arelisted in Table 2-3.

NEMA 12 controller current ratings
are listed in Table 2-4.

are listed in Table 2-2.

Table 2-2. NEMA 1 Controller Ratings with Three-Phase Input Power.
 

 

 

        

Controller Nominal Controller Controller Maximum Maximum Maximum
Motor Controller

Model Horsepower 36 Input Input Input Sine Wave Output

Number Range Volts KVA Amps P
Amps Amps

2GU21001 1/4to 1 230 2.1 5.3 4.1 4.5

2GU21002 2 230 3.5 8.8 6.8 7.5

2GU21003 3 230 5.0 12.5 9.6 10.6

2GU21005 5 230 7.8 19.6 15.2 16.7

2GU21007 7-1/2 230 11.2 28.2 21.8 24.0

2GU21010 10 230 15.5 38.8 30.0 33.0

2GU41001 1/4 to 1 460 2.0 2.5 1.9 2.1

2GU41002 2 460 3.3 4.2 3.1 3.4

2GU41003 3 460 5.1 6.4 4.8 5.3

2GU41005 5 460 7.9 9.9 7.5 8.2

2GU41007 7-1/2 460 10.7 13.4 10.1 11.1

2GU41010 10 460 13.7 17.2 12.9 14.2

2GU41015 15 460 20.2 25.4 19.0 21.0

2GU41020 20 460 26.1 32.7 24.5 27.0

2GU51005 3to5 575 75 75 5.6 6.2

2GU51010 7-1/2 to 10 575 14.4 14.5 11.0 12.0

2GU51020 15 to 20 575 27.8 27.9 21.0 23.0
  
“) To obtain motor nameplate horsepower, the controller's sine wave output ampere rating should be equalto or greater than the motor nameplate

current. If the motor nameplate amperesare higher than the controller sine wave rating, the motor horsepower should be deratedbythe ratio of

the controller sine wave ampererating to the motor nameplate current. Refer to “Single-Motor Applications” and “Muilti-Motor Applications” for

more details.

Table 2-3. NEMA 1 Controller Ratings with Single-Phase Input Power.
 

 

       

Controller Nominal Controller Controller Maximum Maximum Maximum

Model Horsepower 16 Input Input Input . Motor Controller

Number Range Volts KVA Amps Sine Wave Output
Amps “) Amps

2GU21001 1/4 to 1/2 230 11 4.6 2.3 2.5

2GU21002 1 230 2.1 9.1 4.1 4.5

2GU21003 1-1/2 230 2.8 12.1 5.5 6.0

2GU21005 2 230 3.5 15.2 6.8 7.5

2GU21007 3 230 5.0 21.6 9.6 10.6
 

 
“) To obtain motor nameplate horsepower,the controller's sine wave output ampere rating should be equal to or greater than the motor nameplate

current. If the motor nameplate amperesare higher than the controller sine wave rating, the motor horsepowershould be derated by the ratio of
the controller sine wave ampere rating to the motor nameplate current. Refer to “Single-Motor Applications” and “Multi-Motor Applications”for

more details.
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Table 2-4. NEMA 12 Controller Ratings with Three-Phase Input Power.
 

 

 

 

Controller Nominal Controller Controller Maximum “emu ome

Model Horsepower 30 Input Input Input SineWave Out, ral

Number Range Volts KVA Amps pu
Amps “ Amps

2GU22001 1/4 to 1 230 2.1 5.3 4.1 4.5

2GU22002 2 230 3.5 8.8 6.8 75

2GU22003 3 230 5.0 12.5 9.6 10.6

2GU22005 5 230 7.8 19.6 15.2 16.7

2GU22007 75 230 114.2 28.2 21.8 24.0

2GU42001 1/4 to 1 460 2.0 2.5 1.9 2.1

2GU42002 2 460 3.3 4.2 3.1 3.4

2GU42003 3 460 5.1 6.4 4.8 5.3

2GU42005 5 460 7.9 9.9 75 8.2

2GU42007 7.5 460 10.7 13.4 10.1 11.1      
  
“ To obtain motor nameplate horsepower, the controller's sine wave output ampererating should be equalto or greater than the motor nameplate

current. If the motor nameplate amperes are higher than the controller sine wave rating, the motor horsepower should be derated by theratio of
the controller sine wave ampererating to the motor nameplate current. Refer to “Single-Motor Applications” and “Multi-Motor Applications”for

more details.
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Service Conditions

 

 

CAUTION:Salt, chlorine, other cor-
rosive gases and/orliquids must be

avoided. Failure to observe this

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

¢ Ambient temperature: -10°C to
40°C (14°F to 104°F) for enclosed
controllers and -10°C to 55°C
(14°F to 131°F) for chassis control-

lers. [Note: See “Convert from
NEMA1 to Chassis Controller(if
required).”]

Storage temperature: -40°C to

65°C (-40°F to 149°F)

Atmosphere: 5 to 95% non-
condensingrelative humidity

Elevation: To 3300 feet (1000
meters) above sealevel without

derating. For every 300 feet (91.4
meters} above 3300 feet, derate

the current rating by 1%. Consult
your Reliance Electric Sales Office
for operation above 10,000 feet.

Line frequency: 5042 Hz or 60+2
Hz

Line voltage variation: -10%to
+10%

A-Cline distribution system
capacity (maximum): 500 KVAfor
230 VAC and 1,000 KVA for 460
and 575 VAC, three-phase with
25,000 amps symmetricalfault
current capacity.

Controller Application Data

* Pulse Width Modulation (PWM):
sine wave

¢ Service Factor: 1.0

« Displacement PowerFactor: 0.96

e Maximum Load: 150%for one

minute

e Overcurrent IET: 200% load

¢ Current Limit Adjustment: 50 to
150%

¢ Linearity (Speed reference to
output frequency): +1%

 

WARNING
 

 

THE USERIS RESPONSIBLE FOR
ENSURING THAT DRIVEN MA-
CHINERY, ALL DRIVE-TRAIN
MECHANISMS, AND PROCESS
LINE MATERIAL ARE CAPABLE
OF SAFE OPERATION AT AN
APPLIED FREQUENCY OF THE
OVERFREQUENCYLIMITVALUE
TO THE A-C MOTOR. FAILURE
TOOBSERVETHIS PRECAUTION
COULD RESULT IN BODILYIN-
JURY.   

 

WARNING
 

THIS DRIVE IS INTENDEDTOOP-
ERATE AT A PREDETERMINED
MINIMUM SPEED UNLESSDIS-
CONNECTED FROMTHE POWER
SOURCE. IF THE APPLICATION
REQUIRESZEROSPEED OPERA-
TION WITHOUT SUCH DISCON-
NECTION, THE USER !S_ RE-
SPONSIBLE FOR ASSURING
SAFE CONDITIONS FOR OPER-
ATING PERSONNELBY PROVID-
ING SUITABLE GUARDS, AU-
DIBLE OR VISUAL ALARMS, OR
OTHER DEVICES. FAILURE TO
OBSERVE THESE PRECAU-
TIONS COULD RESULT IN BOD-
ILY INJURY.   

¢ Minimum Frequency: 5 to 60 Hz

(or 0 to 60 Hz programmedwith a
password)

e Maximum Frequency: 15 Hz to
overfrequencylimit

Base Frequency (V/Hz): 30 to 400
Hz

Frequency Stability Long Term:
0.01%of base speedwith digital

keypad; 0.5% of base speed with
optional analog speed pot

Acceleration Adjustment: 0.1 to
360 seconds(within the capability
of current limit)

Deceleration Adjustment: 0.1 to
360 seconds (within the energy
absorbing capability of the control-
ler)

Torque Boost: 0 to 10%of input

voltage
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Single-Motor Applications

The controller and motor must be

sized for the load and speedre-
quirements of the specific applica-
tion.

lf the motor is oversized, the motor

operating current must not exceed

the controller’s rated output current
and the motor horsepower must not
be more than onesize larger than

the controller's horsepowerrating.

If the motor will be operated at

speeds below one-half the motor's

rated speed, the motor overload
relay may not protect the motor

because of the reduction in motor

cooling action due to the reduced
speed. A motor thermostat, internal

to the motor, shouid be installed
becauseit monitors the actual
temperature of the motor windings.
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Multi-Motor Applications

Onecontroller can run 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 at the sametime,

the sum of the sine wave currents

of all the motors must be less than

or equal to the maximum motor

sine wave current rating of the

controller.

2.When oneor more of the motors

connectedto the output of the

controller are to start and stop

independently,

« Any motorthat starts or stops
while the controller is running
must have a current rating less

than 10%of the maximum motor

sine wavecurrentrating of the
controller.

¢ The sum of the sine wave

currents of all the motors con-
nected continuously on the
output of the controller and the
locked rotor sine wave currentof

any motor whichis to start and
stop independently must be less
than or equal to the maximum
motor sine wave currentrating
of the controller.

NOTE: Each motor requires sepa-
rate overload protection (i.e. a motor
relay or a motor thermostat).



3: Install the Drive

ONLY QUALIFIED ELECTRICAL
PERSONNEL FAMILIAR WITH
THE CONSTRUCTION AND OP-
ERATION OF THIS EQUIPMENT
AND THE HAZARDSINVOLVED
SHOULD INSTALL IT. READ

Plan the Installation Select Controller Location

1. Verify that the controller can be
Read and understandthis chapterin kept clean, cool, and dry.
its entirety before beginning the
actual installation. Follow these
guidelines and proceduresto mini-
mize both installation and operating

problems.

2. Checkthat the controller is away
from oil, coolant, and otherair-

borne contaminants.

 

AND UNDERSTANDTHIS MAN-
UAL IN ITS ENTIRETY BEFORE
PROCEEDING. FAILURE TO OB-
SERVE THIS PRECAUTION
COULD RESULT IN SEVERE
BODILY INJURY OR LOSS OF

CAUTION: Salt, chlorine, other cor-
rosive gases and/orliquids must be

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

Convert from NEMA1 to Chassis
Controller (if required)

The controller is shipped standard
as an enclosed unit, fully assembled    

LIFE. in its own NEMA 1 enclosure. Ifa   3. Check that temperatures in the

THE USER IS RESPONSIBLE
FOR CONFORMING TO THE
NEC AND ALL OTHER APPLI-
CABLE LOCAL CODES. WIRING
PRACTICES, GROUNDING,DIS-
CONNECTS, AND OVERCUR-
RENT PROTECTION ARE OF
PARTICULAR IMPORTANCE.
FAILURE TO OBSERVE THIS
PRECAUTION COULD RESULT
INSEVERE BODILY INJURY OR
LOSS OFLIFE.
 

 

CAUTION: Use of power factor

correction capacitors on the output

of the controller can result in erratic

operation of the motor, nuisance
tripping, and /or permanent dam-
age tothe controller. Remove power
factor capacitors before proceed-

ing. Failure to observe this precau-
tion could result in damageto, or
destruciton of the equipment.    

chassis rather than a NEMA1

controller is required, do the follow-
ing:

{
. Removethefront coverfrom the

controller.

. Removethe bottom plate with
conduit provisions from the con-
troller.

. Removethe plate that covers the

ventilation slots at the top of the

cover by removing the retaining
pins or attachment screws.

. Replace the cover on the control-

ler.

controller vicinity are between

—10°C to 40°C (14°F to 104°F)for

enclosed controllers and -10°C to

55°C (14°F to 131°F) for chassis

controilers.

4. Checkthatrelative humidity is
between 5 and 95% (non-
condensing).

5. Do notinstall above 3300 feet

(1000 meters) without derating.
For every 300 feet (91.4 meters)
above 3300 feet, derate the
current rating by 1%. Consult
your Reliance Electric Sales
Office for operation above 10,000
feet.
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Mountthe Controller

Mount the NEMA 1 or NEMA 12

Controller

1. In the location selected, mount

the enclosed controller vertically
with the input/output terminals at
the bottom.

2. Make sure surrounding compo-

nents do not hinder service
access. See Figure 3-1 for
mounting dimensions.

3. Provide adequate clearance for

air ventilation:

¢ At least 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 cabinet

wall.

« At least 2 inches from the sides

and 10 inches from the top and
bottom of adjacent controllers.
For the best air movement with

three or more controllers, do

not mountthe controllers in a

vertical stack; offset the control-

lers.
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Mount the Chassis Controller

 

 

CAUTION: Complete alidrilling, cut-
ting, weiding, etc., before mounting
the chassis in a user-supplied metal

enclosure. During installation pro-

tect the chassis from metal chips,

weld splatters, and other debris. Fail-
ure to observe these precautions

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

1. In the location selected, mount

the user-supplied metal enclosure

in which the chassiswill be
mounted. If the enclosure is
totally enclosed, size the metal
enclosure using the following
equation along with Table 3-1:

$=S,+ 4s, +28,"

where:

S, = Area of enclosure’s four side

surfaces

S, = Area of enclosure’sceiling
surface

S, =Area of enclosure’s bottom

surface

‘) If a surface does nothaveatleast a 1/
2"layerof air besideit, it does not have
any cooling effect. Use a zero area on

the equation for any such surface.

For example,if you want to
enclose a 2 HP chassis in an
enclosure that is 30" high by 20”
wide by 16" deep and the back
side is 1/2" off the mounting wall,

solve the equation andverify the
answerwith the Table 3-1 specifi-
cations.

S = 2(30 x 20) + 2(30 x 16) +

4(16 x20) +£(16 x 20)

= 2800 sq.in.

Referring to Table 3-1, note that a
2 HP controller requires 2.8 times

10° or 2800 squareinches of

surface area. The example
enclosure meets the size require-

ments.

2. Mount the chassis directly to the
enclosure mounting panel. Stand-

off hardware is not necessary.
See Figure 3-1 for mounting
dimensions.

3. Provide adequate clearancefor

air ventilation within the enclo-

sure:

e At least 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 cabinet

wall.

e At least 2 inches from the sides

and 10 inches from the top and

bottom of adjacentcontrollers.

For the best air movement with

three or more controllers, do

not mount the controllers in a

vertical stack; offset the control-

lers.

Table 3-1. Sizing a User-Supplied
Enclosure To Housethe Chassis.
 

 

 

Effective

Power Surface(S) Area
HP) Loss

(watts) sqem sq in.

1/4-2] 100 1.8 x 10* 2.8 x 103
3 150 2.7x10* 4.2 x 108
5 200 3.6x10* 5.6 x 10?

7-1/2 250 4.5x10* 7.0 x 10?
10 300 5.4x10* 8.4 x 108
15 400 7.2x10* 1.1 104
20 550 9.9x10*| 1.5 104      

{ Applies to 230, 460, and 575 VAC

controllers.



Install the Motor

NOTE:For multi-motor application

requirements, refer to “Multi-Motor
Applications” in Chapter2.

1. Verify the motor is the appropriate
size to use with the controller.

Derate the A-C motor to compen-
sate for additional heating in the
motor caused by harmonics.

2. Install the A-C motor according to
its instruction manual.

3. If the motor is overframed,verify

that the motor operating current
doesnot exceed the controller's

output current and the motor

horsepoweris not more than one

size larger than the controller’s

horsepowerrating. Then select
the electronic motor overload to
be equalto or less than the

controller output current rating.

If the motorwill be operated at
speeds below one-half the
motor’s rated 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 reduc-
tion in motor cooling action due to
the reduced speed.

4. Make sure the motoris properly
aligned with the driven machine
to minimize unnecessary motor
loading from shaft misalignment.

5. If the motor is accessible while it

is running,install a protective
guard around all exposed rotating

parts.

Motor Lead Lengths

For applications using one motor

connected to the controller, indi-

vidual motor lead lengths cannot
exceed 250 feet per phase. For
applications where multiple motors
are used,total lead lengths on each

phase cannot exceed 250 feet, and
each motor connection cannot
exceed 250 feet.

For example, the followingillustrates
correct application connections:

Controller Controller

50ft.

125 ft. 125ft. Motor 200 ft.

Motor Motor Motor

Controller

200ft.

 
25 tt. | | 25 ft.

Motor Motor

NOTE: Eachline to the motor represents
a 3-phase connection.

If total 3-phase lead length exceeds
250 feet, nuisance tripping may
occur. Thesetrips are caused by
capacitive current flow to ground
and are not an indication of any
problem with the controller. If the
lead length must be exceeded,
outputline reactors or other steps

must be taken to correct the prob-

lem.
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NEMA 1 and NEMA 12 CHASSIS

NEMA1 and Chassis

DIMENSIONSIN MILLIMETERS (INCHES) WEIGHT

KG
HP VOLTS A B Cc D E F Gi G2 Hi H2 J (LBS)

4/4 3 220 300 180 200 280 112 278 27.8 222 7.2 6.4
“5 30 (8.66) (11.81) (7.09) (7.87) (14.02) (4.41) (1.09) (1.09) (0.87) — (0.28) (14.1)

75-10 230 250 400 200 230 380 127 278 278 222 [| 10 10
. (9.84) (15.75) (7.87) (9.06) (14.96) (5.0) (1.09) (1.09) (0.87) (0.39) (22)

14-10 460 250 400 200 230 380 127 278 278 22.2 22.2 10 12
° (9.84) (15.75) (7.87) (9.06) |(14.96)| (5.0) (1.09) (1.09) (0.87) (0.87) (0.39) (26.4)

15-20 480 280 500 277 230 480 197 278 27.8 222 220 10 25
(11.02) (19.68)| (10.90) (9.06) (18.89) (7.75) (1.09) (1.09) (0.87) (0.87) (0.39) (55)

3-40 575 250 400 200 230 380 127 278 278 22.2 222 10 12
° (9.84) (15.75) (7.87) (9.06) |(14.96)| (5.0) (1.09) (1.09) (0.87) (0.87) (0.39) (26.4)

1520 575 280 500 277 230 480 197 27.8 278 222 222 10 25
(11.02) (19.68) (10.90}| (9.06) (18.89) (7.75) (1.09) (1.09) (0.87) (0.87) (0.39) (55)

NEMA 12

DIMENSIONSIN MILLIMETERS(INCHES) WEIGHT

KG
HP VOLTS| A B c D E F GuG2 H1/H2 J (LBS)

256 408 202 230 380 132 27.8 22.2 10 13
1/4-7.5 |230/460 (1908)| (16.06) (7.95) (9.06) (14.96)| (5.2) (1.09) (0.87) (0.39) (28.7)              
 

Figure 3-1. Physical Dimensions and Weights.
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Install an Input Disconnect 1. Install an input disconnectin the Install A-C Input Branch
incoming powerline according to Circuit Protection

the NEC/CEC.

NEC/CEC REQUIRES THAT AN 2. Size the disconnecttaking into a:

INPUT DISCONNECT BE PRO- consideration the transformer

VIDED IN THE INCOMING inrush current(if used) as well as NEC/CEC REQUIRES THAT UP-
POWERLINE. FAILURE TO OB- any additional loads the discon- STREAM BRANCH CIRCUIT

SERVE THIS PRECAUTION nect may supply. PROTECTION BE PROVIDED

COULD RESULT IN SEVERE 3 TO PROTECT INPUT POWER
. Wire this disconnectin the

OE INJURY OR LOSS OF primary circuit of the controller OMMERDEDRATINGTABLE

" isolation transformer(if used). 3-2 OR 3-3. IF THE FUSE RAT-

ING IS INCREASED DUE TO

LOADS REQUIRING HIGH

STARTING CURRENTS, DO NOT

EXCEED THE MAX ALLOW-

 

 

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

 

 

 

 

    
 

Recommended Max Allowable onGUREon
Input Fuse Input Fuse ne =

Controter Pret cunent Rating” Rating ©? SERVE THIS PRECAUTION
Horsepower Volts (Amps) " " COULD RESULT IN SEVERE

Rating Rating BODILY INJURY OR LOSS OF
(Amps) (Amps) LIFE.

1/4 to 1 230 5.3 7 10

2 230 8.8 12 15 ”
3 230 125 175 20 CAUTION:The Input Fuse Ratings

5 230 19.6 25 30 listed in Table 3-2 (up to 5 HP) are
7-1/2 230 28.2 40 50 applicable for one drive per branch
10 230 38.8 50 60 circuit. No other load can be ap-

plied to that fused branch circuit.
1/4 to 1 460 2.5 5 6 Failure to observe this precaution

2 460 4.2 6 8 could result in damage to, or de-
3 460 6.4 8 12 . .
5 460 99 15 20 struction of, the equipment.

7-1/2 460 13.4 17.5 20

10 460 17.2 25 30 1. Install branch circuit protection

15 460 25.4 35 40 according to the NEC/CEC.
20 460 32.7 45 50

2. Size the branch circuit according

3105 575 7.5 10 15 to Table 3-2 or 3-3.
7-1/2 to 10 575 14.5 20 25
15 to 20 575 27.9 30 40       

“) Fuses shall be Class RK5 or Class J time delay.

Table 3-3. A-C Input Line Branch Circuit Protection with Single-PhaseInput.
 

 

 

RecommendedInput Max Allowable Input

Controller Applicable Controller input Fuse Rating “ Fuse Rating
Model Horsepower 10 Input Current
Number. Range Volts (Amps) Rating Rating

(Amps) (Amps)

2GU21001 1/4 to 1/2 230 4.6 8 10

2GU21002 1 230 9.1 12 15

2GU21003 1-1/2 230 12.1 17.5 20

2GU21005 2 230 15.2 20 25

2GU21007 3 230 21.6 30 35         
*) Fuses shall be Class RK5 or ClassJ time delay.
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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-transformersorisolation
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 con-
troller becomes grounded.

If an input transformeris installed

ahead of the controller, a power

disconnecting device mustbein-
stalled between the powerline and

the primary of the transformer. If
this power disconnecting device is a
circuit breaker, the circuit breaker
trip rating must be coordinated with
the inrush current (10 to 12 times

full-load current) of the input trans-

former. Do not connect an input

transformerrated at more than 500

KVAfor 230 VAC (1000 KVAfor 460
or 575 VAC)to the controller.

Wire the Drive

Groundthe Drive

THE USER IS RESPONSIBLE
FOR MEETING ALL CODE RE-
QUIREMENTS WITH RESPECT
TO GROUNDING ALL EQUIP-
MENT. FAILURE TO OBSERVE
THIS PRECAUTION COULD RE-
SULT IN SEVERE BODILY IN-
JURY OR LOSSOFLIFE.

 

 

 

CAUTION:Disiribution system ca-
pacity above 500 KVA for 230 VAC
(1000 KVA for 460 or 575 VAC)
requires an isolation transformer, a
line reactor, or other meansof add-
ing similar impedance. Failure to
observethis precaution could result

in damageto, or destruction of, the
equipment.  
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1. Remove the controller cover.

2. Run a suitable equipment ground-
ing conductor unbrokenfrom the
controller ground terminal (Figure

3-2 or 3-3) to the grounding elec-

trode conductor (earth ground).

3. Connect a suitable equipment
grounding conductorto the motor

frame, the remote contro! station

(if used), the transformer(if re-
quired), and the controller enclo-
sure. Run each conductor un-

brokento the grounding elec-

trode conductor (earth ground).

4. Whenrequired by code, the 24
VDC Start/Stop circuit can be
grounded. Run a suitable
grounding conductor unbroken
from terminal 19 to the controller
ground terminal. (See Figure 3-2
or 3-3 and Figure 3-5.)

Install Power Wiring

EXTERNAL POWERWIRING,IF
USED, MAY REMAIN ENER-
GIZED WHEN THE MAIN A-C
POWER IS DISCONNECTED.
IDENTIFY ALL SUCH EXTER-
NAL WIRING. FAILURE TO OB-
SERVE THIS PRECAUTION
COULD RESULTIN SEVERE BOD-
ILY INJURY OR LOSSOFLIFE.

 

 

1. Verify that input powerto the
controller correspondsto the

controller nameplate voltage and
frequency and that the plant
supply is of sufficient capacity to

support the input current require-

ments of the controller.

 

CAUTION:If an incorrect voltage is

applied tothe controller, an IET could
result from a variationin line voltage

outside the +10% range. Failure to
observe this precaution could result
in damageto, or destruction of, the
controller.   

2. Provide a transformer between

the plant power supply and the

controllerif thecorrect inputline

voltage is not available. Refer to

“Install a Transformer(if needed)’
in this chapter.

3. Use the appropriate tightening

torquelisted in Table 3-4 for wire
connectionsto input terminals

and output terminals in the
controller.

4. Use only copper wire with a
minimum temperature rating of
60/75°C.

5. Size input and output power
wiring, according to applicable

codes,to handle the maximum

controller currentlisted in Table

2-2, 2-3 or 2-4.

6. Refer to Figure 3-2 (230 VAC

controllers) or Figure 3-3 (460
and 575 VAC controllers) for the
wiring locations.



7. Install the powerwiring. Use

Figures 3-2 through 3-4 (Local
Control) or Figures 3-4 and 3-5
(Remote Control).

8. Route A-C input leads through
the bottom left opening of the
controller to terminals R, S, and
T.

9. Route motor leads through the
bottom right opening of the
controller to terminals U, V, and

W.

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

Input Output
Terminals Terminais
R,S,T U,V,W

Controller

 

 

HP Volts R1,S1 147, 45

4-5 230 15.9 15.9
7-1/2-10] 230 23.9 23.9
1/4-10 460 15.9 15.9

15-20 460 23.9 23.9
3-20 575 23.9 23.9     
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CAUTION: Inputline voltage must

correspond to the controller name-

plate rating. Failure to observethis
precaution could result in damage
to, or destruction of, the equipment.    

8 With single-phase input, connectto

terminals R and S. 
 

8} Use only copperwire with a mini-
mum rating of 60/75°C. The recom-
mendedterminaltightening torques

are listed in Table 3-4.

‘4) Contact rating is 1A inductive at 250
VAC or 2A at 30 VDC.

  

f] = J2 ) [J (ry lET CONTACT
22 0° JA ry*] 12 ——_ TERMINALS(4)

CONTROL 1 J J J fe; 1 x; ' ek lelolsielolso 20 c 22 ae| (T2)

SIGNAL ~ |O|@|@|@]@}@|@|@|O!@ ®/@|@|@@|@/@ Qi®1@

TERMINALS o VW. | oO
(T1) GROUND®)] [|] @||@]}}@||@]}@ OT TERMINALS

POWER _--—7 Ri st} R S T 147 45 U VW aT
TERMINALS © Loy HO ET

Lt

GROUND ~~

|

TERMINAL || J . tL
i / J J l \ l

A-C INPUT AC 123 A-C OUTPUT
CONTROL INPUT": 9) TO MOTOR®)

D-C BUS AND
FUNCTION OPTIONAL

LOSS DYNAMIC
JUMPER ®) BRAKING

‘S) Whenuser-supplied function loss
input or interlocks are connected,
removethe factory-installed jumper
betweenterminals 11 and 12 in order
for these contacts to be operational.

Whenthese contacts open,the
controller stops on an {ET and the
motor coaststo rest.

 

Figure 3-2. Typical 230 VAC Controller Wiring Locations.
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[E] <3

[:] 4

A-C INPUT Nur (2
CONTROL

D-C BUS AND
FUNCTION 12 VDC OPTIONAL

LOSS FOR DYNAMIC
JUMPER ®) OPTIONAL BRAKING

DYNAMIC
BRAKING

 
) 3) Use only copper wire with a mini-

mum rating of 60/75°C. The recom-

mended terminal tightening torques
are listed in Table 3-4.

CAUTION:Input line voltage must
correspondto the controller name-

plate rating. Failure to observe this
precaution could result in damage
to, or destruction of, the equipment.   Contactrating is 1A inductive at 250

VACor2A at 30 VDC.

 
(2 With single-phase input, connect

to terminals R and S. 
 

POWERSUPPLY&
BASE DRIVER
BOARD

REMOTE LOCAL & RUN

CONTROL CONTROL

x KEYPAD AND
Ze S DISPLAYS

SPEED ernie Lv] sas (ine ei
REFERENCE bs st be ke

JUMPER

PROGRAM JUMPER

e]* = J6 DISABLE

SPEED *[ee] = JS ENABLE
REFERENCE

JUMPER REGULATOR BOARD

[F] <1
e

a = Jp M1 48 IET CONTACT
S 2b JA 12 TERMINALS “)

CONTROL T1 1234 56 7 8 9 101112 13141516 17 181 20 21 22 (T2)

SIGNAL ®|@|@
TERMINALS O e

(Tt) @/@|@/O/]@]@|]@]/e@/e@/@/]ele GROUND
mOWER TERMINALS

R1 St R $ T 113 114 147 45 Uu Vv WwW

TERMINALS @) 4

GROUND
TERMINAL

A-C OUTPUT
TO MOTOR ®)

(5) When user-supplied function loss
input or interlocks are connected,

removethe factory-installed jumper
betweenterminals 11 and 12 in order
for these contacts to be operational.
Whenthesecontacts open,the
controller stops on an IET and the
motorcoasts torest.  
 

Figure 3-3. Typical 460 and 575 VAC Controller Wiring Locations.
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install Control and Signal Wiring
(if used)

Size andinstall all wiring in
conformance with the NEC/CEC
andall other applicable local
codes.

1. For 24 VDC control and signal
wiring, use twisted wire having
two to three twists per inch. If

you use shielded wire rather than
twisted wire, the shields should
not attach to any ground point;

they should “float.”

NOTE:All customerinterlocks
shall be suitable for operation
with 24 V, 2 mA signals.

2. For distances of less than 150

feet, use a minimum of #22 AWG.

For distances of more than 150

feet and less than 300 feet, use a

minimum of #16 AWG. For

distances of more than 300feet,

contact your Reliance Electric
Sales Office.

 

 

WARNING
 

THE FACTORY-INSTALLED
JUMPER ACROSS TERMINALS
11 AND 12 MUST BE REMOVED
WHEN FUNCTION LOSS INPUT
OR INTERLOCKS ARE USED SO
THESE CONTACTS WILL OPEN
TO STOP THE CONTROLLER.
FAILURE TO OBSERVE THIS
PRECAUTION COULD RESULT
IN BODILY INJURY.   

3. Route user-supplied interlock and
function loss input wiring (if used)
through a center openingin the
bottom of the coniroller. Remove
the factory-installed jumper

 

GP-2000 CONTROLLER

ISOL.
OV (1)

2{aja{slel7{sle
   

GP-2000 CONTROLLER

   
@) 7 JUMPERS"):

J
4-20 mA J3

INPUT
SPEED REF.

 

GP-2000 CONTROLLER

(SOL.
OV (1)

f2{3/4]slel]7[s]e
   
 

(2) J JUMPERS"):

0-20 mA “
INPUT

SPEED REF.

 

GP-2000 CONTROLLER

(SOL.
OV (1)

s2lsj«{sls[7lele
2) 5 JUMPERS"):

    

PULSE TRAIN

INPUT

SPEEDREF.

FREQ. RANGE:0 - 97,656 Hz
PULSE AMPLITUDE:0 to +12 V
PULSE WIDTH MIN INPUT:

2.5 uSEC. (AT HIGH OR LOW
LEVEL)

JUMPERS"):
J1 or J2
J4

 

GP-2000 CONTROLLER

   
PULSE TRAIN
OUTPUT

FREQ. RANGE: 0 - 97,656 Hz

 

across terminals 11 and 12.
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J1 or J2 PULSE AMPLITUDE: 0 TO +12 VOLTS
0-10 VDC J3 PULSE WIDTH OUTPUT:
INPUT 5p SEC. (AT LOW LEVEL)

SPEED REF.
JUMPERS“):

J1 or J2

{) SEE FIGURE 3-2 OR 3-3. SpecoRee TRAIN INPUT
{2) LOCAL CONTROL REQUIRES .

JUMPER BETWEEN TERMINALS SUPULSETRAIN, SPEED REF.
2 AND 4 FOR PROCESS :
CONTROL OPERATION.

SETTINGS REFERENCE SPEED
FUNCTION 0 SELECTION CONTROL REFERENCE

LOCAL MAN © KEYPAD KEYPAD 1a) (6)
LOCAL AUTO ©) KEYPAD TERMINAL STRIP",
REMOTE MAN(5) TERMINAL STRIP SPEED POT INPUT,
REMOTE AuTo ©) TERMINAL STRIP PROCESS SIGNAL
 

8) AUTO/MAN SELECTED BY KEYPAD (SEE FUNCTION37).
@) REFERENCE FROM SPEED POT, PROCESS SIGNAL OR PULSE TRAIN INPUT.
(5) AUTO/MAN SELECTED BY TERMINALS 2 AND 4 IN REMOTE MODE.
(6) THE INPUT REFERENCE SIGNAL CAN BE MONITORED WHILE THE DRIVEIS IN

THE STOP MODEBY PRESSING THE [A] KEY OR [¥] KEY ONETIME.

 

Figure 3-4. Speed Reference Terminal Wiring.

  



 

WARNING
 

 

GP2000 CONTROLLERS WITH-
OUT THE OPTIONAL BYPASS
MODIFICATION ARE NOT
EQUIPPED WITH ACOAST-STOP
PUSHBUTTON. THE USER MUST
INSTALL A HARDWIRED, OP-
ERATOR-ACCESSIBLE PUSH-
BUTTON THAT PROVIDES A
POSITIVE INTERRUPT AND
SHUTS DOWNTHEDRIVE.FAIL-
URE TO OBSERVE THIS PRE-
CAUTION COULD RESULT IN
BODILY INJURY.  
 

4. Route external controlwiring(if

used) through a center opening in

the bottom of the controllerin
separate steel conduit to elimi-
nate electrical noise pick-up. The
conduit can berigid orflexible

armoredsteel.

5. Do not route any signal wire
through junction or terminal boxes
that contain poweror control wire.

6. Do not route any signal wirein
close proximity to devices produc-
ing external magnetic fields.
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SPEED

USER WIRING OR
REMOTE CONTROL STATION

Whenuser-supplied function loss input or interlocks are

connected, remove the factory-installed jumper between

terminals 11 and 12 in orderfor these contacts to be

operational. When these contacts open,the controller

stops on an IET and the motorcoasts to rest.

Used to ground 24VDC Start/Stopcircuit if required by code.

Whenparameter0 is selected in Function 57, terminals 17 and 18

are inputs for the Multi-Speed Preset MS1, MS2, and MS3. Thethird

preset speed, MS3,is enabled when both MS1 and MS2contacts are

closed.

When parameter1 is selected in Function 57, the same terminals 17

and 18 will be inputs for the Static MOP,not for the Multi-Speed Preset.

A remote reset contactis optional since the STOP/RESET key

on the keypad is functional underall conditions.

This is the speed reference wheneitherin the:

A. Remote Mode(Function 0) or

B. Local Mode (Function 0) with the AUTO/MANKeyin

the AUTOposition.
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NOTE: A MAINTAINED START/STOP PLC
CONTACT OPERATES THE CONTROLLER.
NORMAL OPERATIONIS IN THE FWD
DIRECTION.

 

The terminals from 13 to 18 are active only when parameter 1 (Remote Mode)
is selected in Function 0.
 

Figure 3-5. Typical Remote Control Wiring.
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4: Start the Drive

ONLY QUALIFIED ELECTRICAL
PERSONNEL FAMILIAR WITH
THE CONSTRUCTION AND OP-
ERATION OF THIS EQUIPMENT
AND THE HAZARDS INVOLVED
SHOULD START AND ADJUST
IT. READ AND UNDERSTAND
THIS MANUALIN ITS ENTIRETY
BEFORE PROCEEDING. FAIL-
URETO OBSERVETHISPRECAU-
TION COULD RESULT IN SEVERE
BODILY INJURY OR LOSS OF
LIFE.  
 

Test Equipment Needed

 

CAUTION:Do not use a Meggerto
perform continuity checksin the drive
equipment. Failure to observe this
precaution could result in damage

to, or destruction of, the equipment.  
 

For controller outout measurements

of voltage, amperage, andfre-

quencyas applied to the motor

power leads, the 4-digit display on
the controller keypadis satisfactory.
For all other voltage, amperage, and
ohmic measurements, an analog or
digital volt-ohmmeteris required.
Makecertain the selected volt-

ohmmeteris rated for the intended

measurement values.

Although not required for controller

startup and adjustment, the best
method of obtaining actual motor

voltage, current, and speed meas-

urements is with a fundamental

voltmeter, digital clamp-on ammeter,
and a hand-held tachometer,re-

spectively.

THIS EQUIPMENT IS AT LINE
VOLTAGE WHEN A-C POWER IS
CONNECTEDTOTHECONTROL-
LER. DISCONNECT ALL
UNGROUNDED CONDUCTORS
OF THE A-C POWERLINE FROM
THE CONTROLLER. AFTER
POWER IS REMOVED, VERIFY
WITH A VOLTMETERAT TERMI-
NALS 147(+) AND 45(-) THATTHE
D-C BUS CAPACITOR(S)IS DiS-
CHARGED BEFORE TOUCHING
ANY INTERNAL PARTS OF THE
CONTROLLER. FAILURE TO
OBSERVE THESE PRECAU-
TIONS COULD RESULT IN SE-
VERE BODILY INJURY OR LOSS
OFLIFE. 

 

CAUTION: Make sure electrical

commonsare not intermixed when

monitoring voltage and current
points in the controller. Failure to

observethis precaution could result
in damageto,or destruction of, the
equipment.   

  
1. Make sure the input disconnect

is in the OFF position (power
OFF).

2. Make sure the drive shutdown

interlocks, such as safety
switches installed around the

driven machine,are operational.

Whenactivated, they should
shut downthedrive.

 

WARNING
 

GP2000 CONTROLLERS WITH-
OUT THE OPTIONAL BYPASS
MODIFICATION ARE NOT
EQUIPPED WITH ACOAST-STOP
PUSHBUTTON. THEUSER MUST
INSTALL A HARDWIRED, OP-
ERATOR-ACCESSIBLE PUSH-
BUTTON THAT PROVIDES A
POSITIVE INTERRUPT AND
SHUTS DOWN THEDRIVE.FAIL-
URE TO OBSERVE THIS PRE-
CAUTION COULD RESULTIN BODILY INJURY.   

Check the 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 around the controller

for air flow.

5. Check that the controller is wired

correctly. See Figure 3-2 (230
VAC controller, Local Control),
Figure 3-3 (460 VAC and 575
VACcontrollers, Local Control),

Figure 3-4 (speed reference),

and/or Figure 3-5 (Remote

Control).

6. When a moior overload device

and/or user-supplied interlocks

or function loss devices are
installed, make sure the factory-
installed jumper across termi-
nals 11 and 12 is removed.
(See Figure 3-2 or 3-3.)
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7. Using a voltmeter, check that
rated poweris available on the
incomingline side and outgoing

load side of the input disconnect.

 

CAUTION: Line voltage must corre-
spond to controllerrating. Failure to
observethis precaution could result

in damageto, or destruction of, the

equipment.   
8. Checkthat all control and power

terminal connectionsare tight.

(See Table 3-3 for input and
output powerterminaltightening

torques.)

9. Check that user-supplied input
fuses are in place and seated in

the fuseholders. Verify that the
fuses are correctly rated for the
controller. Refer to Table 2-2,
2-3 or 2-4 for controller ratings.

10. Check the continuity of the
fuses. Replace any fuse that
reads open.

Check the Motor

1. Verify that motor nameplate data
correspondsto the controller

output ratings:

« Voltage: Three-phase. If the
motor has dual voltage capa-

bility, verify that it is connected
for the voltage corresponding
to the input voltage.

« Current: Verify that full-load
current does not exceed the
controller's motor sine wave

current rating. If the motoris

overframed,verify that the
motor operating current does
not exceed the controller's

rated current and the motor

horsepowerrating is not more

than onesize larger than the

controller's horsepowerrating.

e Frequency: 60 or 50 hertz or
other frequency consistent
with the controller output
frequency.

For synchronous motor applica-
tions, consult your Reliance

Electric Sales Office.
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2. Check that the motoris installed

according to the motorinstruc-

tion manual.

3. Disconnect any powerfactor

correction capacitors connected

to the motor.

4. If possible, uncouple the motor

from the driven machinery.

5. Rotate the motor shaft by hand
to check that the motoris free
from any binding or mechanical
load problem.

6. Check that no loose items, such

as shaft keys, couplings,etc.,
are present.

7. Check all connections fortight-
ness and properinsulation.

8. Checkthat any motor thermal
switch or overload deviceis
wired correctly.

Motor Overspeed

 

WARNING
 

THE USER IS RESPONSIBLE FOR
ENSURING THAT DRIVEN MA-
CHINERY, ALL DRIVE-TRAIN
MECHANISMS, AND PROCESS
LINE MATERIAL ARE CAPABLE
OF SAFE OPERATION AT AN
APPLIED FREQUENCY OF THE
OVERFREQUENCYLIMITVALUE
TO THE A-C MOTOR. FAILURE
TOOBSERVETHIS PRECAUTION
COULD RESULT IN BODILYIN-
JURY.   
Checkthe Transformer(if used)

1. Checkthat the rating of the
transformer(if used) matches
the controller requirements.

Referto "Install a Transformer"
in Chapter3.

2. Checkthat the transformeris
connected for the propervolt-

ages.

Check the Grounding

THE USER IS RESPONSIBLE TO
MEET ALL CODE REQUIRE-
MENTS WITH RESPECT TO
GROUNDING ALL EQUIPMENT.
FAILURE TO OBSERVE THIS
PRECAUTION COULD RESULTIN
SERVE BODILY INJURY ORLOSS
OF LIFE.

 

 

1. Verify that a properly sized
ground wireis installed between

the controller ground terminal
and a suitable earth ground.
Verify that the connections are
tight.

2. With an ohmmeter, checkfor

and eliminate any grounds be-
tween the input powerleads to
the controller ground terminal

and betweenthe output power
leads to the controller ground
terminal.

3. Verify that a properly sized
ground wireis installed between

the motor frame and a suitable
earth ground andthat the con-

nections aretight.

4. With an ohmmeter, check for

and eliminate any grounds be-
tween 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

ground andthat the connections

are tight.

6. Verify that a properly sized
ground wireis installed between

the transformer(if used) and a

suitable earth ground andthat
the connections are tight.

7. Verify the above ground wires
are run unbroken.



Start the Controller

In most cases,the following startup

procedure will successfully start and
run the controller. This procedure

requires the controller to be control-
led locally from the keypad (Local

Control). Reconfiguring the control-
ler programmable functions is not
necessary.

1. Follow the "Check the Installa-
tion" procedureif not already
performed.

2. Make sureall poweris OFF.

3. Seta voltmeter on the 500 VDC,
1000 VDC,or a similar high
voltage scale. Connectthe
voltmeter to terminals 147(+)
and 45(-). Read this voltmeter
every time you turn power OFF
to verify that the D-C bus
capacitor(s) is fully discharged.
Within one minute after poweris

OFF,the bus voltage should

measure about 50 VDC. The

red Bus Charge LEDon the
Power Supply and BaseDriver
board will gradually fade as the
voltage decreasesto zero.

4. Ifthe controller has been stored

for less than six months,pro-
ceed to Step 5. If he controller
has been stored for over six

months, form the capacitor(s) as
follows:

THE REMAINING STEPS TO
FORM THE CAPACITOR(S) ARE
MADE WITH POWER ON. EXER-
CISE EXTREME CAUTION BE-
CAUSE HAZARDOUS VOLTAGE
EXISTS. FAILURE TO OBSERVE
THIS PRECAUTION COULD RE-
SULTIN SEVERE BODILY INJURY
OR LOSSOFLIFE.

e Turn the power ON.

NOTE: When the poweris

turned ON forthefirst 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 number

and the 4-digit display will

continue to show SELF. Refer

to "Troubleshoot the Control-

ler" if this condition exists.

* Observethat the voltmeter
reading is the no load value

with respect to the appropri-
ated A-C input voltagelisted in
Table 4-1.

¢ Let the controller sit undis-

turbedforfifteen minutes
while the capacitor(s) charges.
Put a tag on the controller

that poweris ON and haz-

ardousvoltage exists.

¢ Turn the power OFF.Verify
the D-C busvoltage is zero

(read the voltmeter) and the
Bus Charge LED has faded
out.

Table 4-1. D-C Bus Voltage Value.
 

 

 

 

 

e Disconnect the motor leads

from the controller, if con-

nected.

 

D-C Voltage

a between 147(+) and 45 (-)
npu
ne No Load Full Load

Voltage in Stop in Run
Mode Mode

230 VAC 325 VDC 310 VDC

460 VAC 649 VDC 621 VDC

575 VAC 810 VDC 777 VDC     

5. With the power OFF, connect
the motorleadsto the controller,

if disconnected. Uncouple the

driven equipmentfrom the
motor,if possible.

THE REMAINING STEPS ARE
MADE WITH POWER ON. EXER-
CISE EXTREME CAUTION BE-
CAUSE HAZARDOUS VOLTAGE
EXISTS. FAILURE TO OBSERVE
THIS PRECAUTION COULD RE-
SULTIN SEVERE BODILY INJURY
OR LOSSOFLIFE.

 

 

6. Turn the power ON. Observe
that the voltmeter reading is the
no load valuelisted in Table 4-1.

NOTE: When the poweris
turned ONforthefirst time, the
2-digit display will be blank and
the 4-digit display will show
SELF for approximately 1 sec-
ond while the controller performs
a self-diagnostic test.

At the end of a successfultest,
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 display will continue to
show SELF. Refer to "Trouble-

shoot the Controller" if this con-

dition exists.

7. Verify that the following controls
are selected (The red LEDof
each selected control key will be
lit.):
RUN
FWD
MAN
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8. Press the START key. The
green RUN LED will light, indi-
cating the controiler is in the

Run mode. The controllerwill
ramp to the preset output Hz.

The 4-digit display will show the

output Hz (The controlleris

shipped with minimum Hz fac-
tory set at 5 Hz.); the 2-digit

display will show H.

 

WARNING

THIS DRIVE IS INTENDED TO
OPERATE AT A PREDETER-
MINED MINIMUM SPEED UNLESS
DISCONNECTED FROM THE
POWERSOURCE.IFTHE APPLI-
CATION REQUIRESZERO SPEED
OPERATION WITHOUT SUCH
DISCONNECTION, THE USER IS
RESPONSIBLE FOR ASSURING
SAFE CONDITIONS FOR OPER-
ATING PERSONNELBY PROVID-
ING SUITABLE GUARDS, AU-
DIBLE OR VISUAL ALARMS, OR
OTHER DEVICES. FAILURE TO
OBSERVE THIS PRECAUTION
COULD RESULT IN BODILYIN-
JURY.

 

  
 

NOTE: /f the motor does not
start, press the[A] keyto in-
crease the speed enough to
start motor shaft rotation.
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While the controlleris in the Run
mode, you can monitor the
output frequency, the output
voltage, and the percentage of

full-load amps of the controller.
Press the MONkeyand watch
the displays. The 2-digit display

showswhichoutput is being
monitored: H for frequency, U
for voltage, and PA for percent-
age of controller full-load amps.

The 4-digit display shows the
actual value of output frequency,

voltage, or percentage amper-
age. Thedisplay scrolls to the
next output reading each time

the MONkeyis pressed. You
can also monitor RPM,if neces-
sary. Refer to Function 46, 47,
and 48 in Chapter5.

NOTE: While in the STOP
mode, the 4-digit display can
showthe set speed (the speed

at which the controller will accel-

erate to once a start commandis

given) by pressing the [Alor [¥]
key one time. The set speedwill
either show the internal speed

reference in Hz (if "LOCAL" and
"MAN"selections are made) or
showthe external speed refer-
ence (if "LOCAL" and "AUTO"or
"REMOTE"and "MAN"or
"REMOTE"and "AUTO"selec-
tions are made). It is useful to
observe the external speed

reference asin the latter case to
makesure the controlleris in

fact receiving a speed signal.

While in the RUN mode, the

same internal and external set
speed signals can be observed.

This is also done by pressing the

[A] or[W]key onetime.

10. Press the STOPkeyto initiate
the Stop mode. The 4-digit
display will show the changing
values of the output being moni-
tored at the time the STOP key
is pressed.

11. If the direction of shaft rotation is

correct, go to Step 12. If shaft

rotation is incorrect, change the
rotation direction as follows:

¢ Press the STOPkeyandwait
until the motor has completely
stopped.

* Turn the power OFF.

¢ After verifying the D-C bus
voltage is zero, reverse any
two of the three motor power

leads.

* Turn the power ON and press
the STARTkey.



12. The speed of the A-C induction

motor shaft varies with the con-
troller output Hz. (See Chapter
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 Alor Wkeye will
changethe output Hz settings;

then, pressing the SET keywill
lock in the values. The SET key
is neededto lock in the new
values. The output Hz setting

may be changed while either in
the Run modeor Stop mode
using the[A], [W], and SET
keys. The 4-digit display will
show this value in Hz and the 2-
digit display will be blank.

Using the[A] key or[W]key,
changethe output Hz settings

and run the motorwithout any
load across the speed range.
(The controller is shipped with
the speed range factory set at
5.0 to 60 Hz.)

NOTE: /f the application re-

quires the minimum and maxi-
mum Hz settings to be changed,
see Functions 3, 4, 38, and 43 in

Chapter 5.

13. If the motor is unloaded and

does not operate satisfactorily,
go to Chapter7; otherwise, go to

Step 14.

14. Press the STOP key. Wait for
the motor to completely stop.
Turn the power OFF.

THIS EQUIPMENT IS AT LINE
VOLTAGE WHEN A-C POWERIS
CONNECTEDTOTHECONTROL-
LER. DISCONNECT ALL
UNGROUNDED CONDUCTORS
OF THE A-C POWERLINE FROM
THE CONTROLLER. AFTER
POWER IS REMOVED, VERIFY
WITH A VOLTMETER AT TERMI-
NALS 147(+) AND 45(-) THAT THE
D-C BUS CAPACITOR(S)IS DIS-
CHARGED BEFORE TOUCHING
ANY INTERNAL PARTS OF THE
CONTROLLER. FAILURE TO
OBSERVE THESE PRECAU-
TIONS COULD RESULT IN SE-
VEREBODILY INJURY OR LOSS
OFLIFE.   
15. Couple the driven equipmentto

the motor, if not already coupled.

16. With the powerON,press the
STARTkey.

17. Run the drive across the speed

range underload.

18. Press the STOPkey.

19. Turn the power OFF.After veri
fying the D-C bus voltageis

zero, remove the voltmeter and
any other instrumentation con-
nected during startup.

20. Replace and secure the control-
ler enclosure cover.

If the drive operates satisfacto-

rily, startup is complete.

If the drive does not operate
satisfactorily, go the Chapter5.
The factory set values of pro-

grammable functions, such as
the following, may need to be
adjusted:

e acceleration and deceleration

times (Functions 1, 2, 44, and

45)

® minimum and maximum

speed (Functions 3, 4, 38, and

43)

¢ currentlimit (Function 5)

¢ manual torque boost
(Function 7)

e base frequency (Function 11)

e Stop modeselection
(Function 9)

* line-dip-ride-through

(Function 27).
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5: Adjust the Controller Functions

ONLY QUALIFIED ELECTRICAL
PERSONNEL FAMILIAR WITH
THE CONSTRUCTION AND OP-
ERATION OF THIS EQUIPMENT
AND THE HAZARDS INVOLVED
SHOULD START AND ADJUST
IT. READ AND UNDERSTAND
THIS MANUALIN ITS ENTIRETY
BEFORE PROCEEDING. FAIL-
URE TO OBSERVE THIS PRE-
CAUTION COULD RESULT IN
SEVERE BODILY INJURY OR
LOSS OFLIFE.    
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 range of

standard applications. To configure

the controller for a specific applica-
tion, activate and adjust the values
of these functions as necessary.

This chapter describes how to
configure the controller using the
keypad and displays. It also gives a
complete description of each func-

tion by its assigned function num-
ber. The functionslist is in numeri-
cal order by the assigned function
numbers. You can scroll through

the list in ascending order with the
PGM key. A quick reference sum-
mary of these functions, also in
numerical order by the function
number,is given in Table 8-3 at the
end of this manual.

Function Menus and Passwords

To simplify the configuration proc-

ess, 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 pass-

word before it can be changed to

allow access to Functions 7 through
57. Until the password is given and

the Function 6 parameteris

changed, you can scroll and modify
only the first menu functions.

The second menufunctions allow

you to adjust the controller for more
complex applications. Some of
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.

Configuring the Controller

1. Turn the power ONif not already
ON.

2. Press the STOPkeyto confirm
the controller is in the Stop
mode.

3. Press the PGM key. The Pro-
gram Enable LED will light.

NOTE:The controller is shipped
from the factory with the Pro-
gramjumperin the J5 position.
This jumper must be in the J5
position in order for the Program
Enable LEDto light and configu-
ration of the controller to be

possible. If this LED does not
light, the jumperis in the J6
position. To changeits position,
perform the following:

* Turn the power OFF.

« Removethe front cover.

¢ Verify with a voltmeterat

terminals 147(+) and 45(-)

that the D-C bus voltageis
Zero.

* Locate the Program jumper
on the regulator (see Figure

3-2 or 3-3).

* Change the jumperposition.

In the J5 (Program Enable)

position, the Program Enable

LED will light when 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 un-
authorized data entry will be
prevented. Function values
can be viewed on the 4-digit
display but cannot be
changed.

« Replace the cover.

¢ Turn the power ON andwait
for the controller to complete
its self-diagnostictest.
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4. Press the PGMkeyto scroll
through the functionslist to the
desired function number. The
function numberwill show on the
2-digit display and the function
value stored in memorywill show
on the 4-digit display.

5. To change the value of a particu-

far function, scroll to the function

number(2-digit display). Each
function has a range of values

that can be entered or selected.

Press the [A] or[W] key to
increase or decrease the value

shownin the 4-digit display. The
software will not allow you to
make selections outside the

function’s range.

NOTE: The function description
includedin this chapter gives the

available selections or the value

range, as applicable. The value
setat the factory (initial factory
setting) is also listed.

6. After changing a function value

with the[A] and[¥] keys, press
the SETkeyto lock the new data
in the controller memory.

Depending on the 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 thefailure. Table
7-1 summarizes these codes.

The controller cannot run while in

an IET state. Reset the control-

ler 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
cause IETtrips under normal

conditions.
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7. Whenselections and changes

are complete, press the MON
key one time to return to the Stop
mode.

If the MONkeyis pressed a
second time, the 4-digit display
will show the codeofthe last
occurring IET. If there have been

no IETs, the display will show
0000. To return to the Stop
mode,press the STOPkey.

While in the Run mode, the

Program Enable is locked out;
the Program Enable LED will not
light even if the PGM keyis
pressed. To return the monitor

feature, press the MONkey.

First Menu Functions

0 Local/Remote Operation
Control

ParameterSelection
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

When0 is selected, operational

control is through the keypad and
the LOCAL LED islit. When 1 or
2 is selected, the controlleris
operated remotely and the
REMOTELEDislit. In the
Remote mode(1 or 2), the
controller deactivates the RUN/

JOG, FWD/REV, and AUTO/
MAN keypad keys. The STOP
key remains functional. The
controller will not allow selection

of 2 unless the optional Rail
Interface 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 normal

time 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 timewill

be longer than the presettime.
For jog acceleration time, see
Function 51.

NOTE: With very fast accelera-
tion 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 de-

creases from maximum Hz to

zero Hz. Therefore, the decel-

eration rate (hertz/second)

depends on the maximum Hz

setting. If a deceleration time
faster than 5 secondsis required,
see Function 45. For jog decel-
eration time, see Function 52.

Note: Motor load inertia and input

line conditions can extend the

deceleration time to a value

greater than the presettime.

With very fast deceleration times,

regenerative motor voltage may

charge up the D-C bus voltage

causing a high bus voltage (HU)

IET. To avoid an

IET condition, reset the decelera-

tion time for a longer period. Ifa

deceleration time faster than the

acceptable range is required,
install an optional Dynamic
Braking Kit.

3 Minimum Hz

Adjustment Range
5.0 - 60.0 Hz

Initial Setting
5.0

Description

THE DRIVEIS INTENDEDTO OP-
ERATE AT A PREDETERMINED
MINIMUM SPEED UNLESSDIS-
CONNECTED FROM THE POW-
ER SOURCE. IF THE APPLICA-
TION REQUIRES ZERO SPEED
OPERATION WITHOUT SUCH
DISCONNECTION, THE USERIS
RESPONSIBLE FOR ASSURING
SAFE CONDITIONS FOR OPER-
ATING PERSONNEL BY PRO-
VIDING SUITABLE GUARDS,
AUDIBLE OR VISUAL ALARMS,
OR OTHER DEVICES. FAILURE
TO OBSERVE THIS PRECAU-
TION COULD RESULT IN BODILY
INJURY.    
Minimum Hzis the minimum
output frequency value that can

be reachedwith the [W]key.
Minimum Hz should always be

lower than maximum Hz (Func-
tion 4), and the speed setting
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/speedrefer-

ence) can be adjusted with the
minimum Hzsetting and/or the

maximum Hz setting. See Figure
5-1.

If a minimum Hz lower than 5 Hz

is required, contact Reliance

Electric for the second password

to access Function 43, Extended
Minimum Hz Range.

Minimum Hz speed value takes

priority over other function
settings such as jog and preset

speeds.
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A B

External Speed Reference

WHERE:

A = MINIMUM INPUT REFERENCE

B = MAXIMUM INPUT REFERENCE

 

 

    

REFERENCE
TYPE A B

VOLTAGE ovoc 9.5+05 VDC
CURRENT 4mA 191mA
CURRENT oma 19¢1mA
FREQUENCY OHz 97.656 KHz    

Figure 5-1. Relationship of Output
Frequency and Speed Reference
for Process Control Auto Selec-
tion.
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4 Maximum Hz

Adjustment Range
15.0 - OverfrequencyLimit

NOTE: Overfrequency Limit
(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 OPERATION AT A
SPEED EQUIVALENT TO AT
LEAST THAT WHICH WOULD
RESULTFROMANAPPLIED FRE-
QUENCY 20% ABOVE THE
OVERFREQUENCYLIMIT (FUNC-
TION 38). FAILURE TO OB-
SERVE THIS PRECAUTION
COULD RESULT IN BODILY
INJURY.   
 

Maximum frequencyis the
maximum output frequency value
that can be reachedwith the [A]
key. When AUTOis selected to
provide an external speed
reference of 10 VDC, 20 mA,or

100 KHzinto 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 pro-

grammed between 15 Hz and 90
Hzin the first menu. If a maxi-
mum Hzhigher than 90 Hz is

required, contact Reliance
Electric for the second password
to access Function 38, Overfre-

quency Limit
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5 Current Limit

Adjustment Range
50 - 150% rated current

Initial Setting
150

Description
This feature provides the means
to limit motor output torque.
Whenoutput current attempts to

exceed the preset current limit
level, motor speed is decreased.
This feature automatically pro-
vides an adjustable torquelimit
for the driven equipment. (See
Function 55 if IET tripping
occurred, undercurrentlimit
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 applications will

require only the adjustable

functions foundin the first menu.

When youscroll through the
functionslist with the PGM key,
at Function 6 thelist will com-
plete its cycle and return to
Function 0. Note that the Pro-
gram Enable LED goesoff when

you reach Function 6. This
indicates that you cannot modify
this function without a password.

 

ONLY QUALIFIED ELECTRICAL
PERSONNEL FAMILIAR WITH
THE CONSTRUCTION AND OP-
ERATION OF THIS EQUIPMENT
AND THE HAZARDS INVOLVED
SHOULD START, ADJUST, OP-
ERATE, AND/OR SERVICEIT.
READ AND UNDERSTANDTHIS
MANUALIN ITS ENTIRETY BE-
FORE PROCEEDING. FAILURE
TO OBSERVE THIS PRECAU-
TION COULD RESULTIN SE-
VERE BODILY INJURY OR LOSS
OF LIFE.   

If your application requires
changing any function found in
the second menu, complete the

following to gain accessto the
second menu:

* 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).

+ Enter password 0306with the
[A] and ['¥] keys. When the
4-digit display showsthis
value, press the SETkey.

* The 4-digit display will change
to 0 (Function 6 value for

Basic — first menu only), and
the Program Enable LEDwill
light.

* Change the 0 value to 1 with

the[A]key and press the SET
key.

Now, when you press the PGM
key to scroll the functionlist, you
will scroll to Function 7 and on
throughthe list. As long as the

parameter remains selected at 1,

you can view and modify most of

the functionsin the list. To
change Function 6 backto "first
menuonly," repeat this password

process and select 0.



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 UNLESS
DISCONNECTED FROM THE
POWER SOURCE. TO ENSURE
MOTOR ROTATION AT THE
MINIMUM SPEED SETTING,
TORQUE BOOST MUST BE
PROPERLY ADJUSTED. FAIL-
URE TO OBSERVE THIS PRE-
CAUTION COULD RESULT IN
BODILY INJURY.
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Manual 10
Torque {
Boost

0 Fb/2 Fb

Frequency (Hz)

Fb=Base Frequency   
   

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

at low speedsto produce a

constant torque capability. For

friction loads and large inertia

loads, a high starting torque level
may be needed. Manualtorque
boostis effective only at speeds

lowerthan half of base fre-
quency. Figure 5-2illustrates the
manual torque boost adjustable
range and the V/Hz characteris-
tics.

If the torque boostsetting is too
high or the acceleration rampis
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.

Figure 5-2. Manual Torque Boost
Adjustable Range.

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 and is
independentfrom any otherset
speed. The actual output fre-
quencyfor jog is automatically
limited between minimum and
maximum Hz.

Jog speed cannot be changed
with the [Aland [¥] keys while
the controller is in the Run mode.

The only way to change Jog

speedis to put the controller in

the Stop mode,select Function 8
with the PGMkey, and reset the
jog frequency value.

The frequency of jog speed

overrides the avoidancefre-
quency of Function 19, 20, 21
and 22.

9 Stop Mode Selection

Parameter Selection

0 = Coast-to-rest
1 = Ramp-to-rest

Initial Setting
0

Description

With parameter “0” selected,
pressing the STOPkeyor giving
an external Stop command
causesthe motorto coast to a
rest. With parameter “1” se-

lected, pressing the STOPkeyor
giving an external Stop command
causes the motor to ramp toa
rest within a time equalto or

greater than the preset decelera-
tion time (Function 2).
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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

sensesthe output current and

adjusts the corresponding

voltage to provide the ideal flux
and torque conditions of the

motor. This compensated

voltage is adjustable from 0 to
5%rated voltage at 100%full

load current of the controller.

Figure 5-3illustrates the auto-
matic flux contro! adjustable
range as well as the V/Hz char-
acteristics with both automatic
flux control and manualtorque
boost. For optimum perform-
ance, low torque loads should be

set at the low end of the range
(20%) and high torque loadsat
the high end (25%).
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5%

Manual
Torque
Boost

0 Fb/2 Fb

Frequency (Hz)

Fb: Base Frequency

) Output voltage cannotbe higher than
input voltage. 

11 Base Frequency Selection
(Volts/Hz Ratio)

Adjustment Range
30.0 - 400.0 Hz

Initial Setting
60.0

Description
The base frequencyselection is
used to adjust the controller
outputvolts/hertz ratio. Base

frequencyis the set frequency

between 30 - 400 Hz at which the
output voltage reaches maximum

voltage. Maximum voltageis

adjustable, if necessary. See
Function 49 and 50.

Below base frequency, output
voltage varies with outputfre-
quencyaccording to the V/Hz

adjustment(referred to as the
constant torque range). Above
base frequency, output voltageis

held constant as frequency
increases(referred to as the
constant horsepowerrange).
Figure 5-4 showsthe relationship
of base frequency and V/Hz.

NOTE: The V/Hzratio is affected
by the settings of automatic flux
control (Function 10) and manual
torque boost(Function 7).

In normal constant torque appli-
cations, base frequency should
equal maximum Hz.
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Figure 5-3. Automatic Flux
Control Adjustable Range.
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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

Thefunction of an electronic

thermal overloadis similar to a

motor overload relay becauseit
limits output current to the motor.
Function 12 allows selection of
an output current profile best

suited for the type of motorto be
run. Function 13 allows adjust-
ment of the output current value.

Note that, while the electronic

thermal overload functions

similarly to a motor overload
relay,it is not accurate below 5
Hz and does not measureactual

motor temperature. A tempera-

ture measuring device is the best

wayto thermally protect a motor
underail conditions.

A Function 12, 0 selection is best

suited for motors with cooling
fans integral to the motor shaft,

suchastotally enclosed fan

cooled TEFC or open dripproof

ODPmotor types. Selection 1 is
best suited for motors with

cooling that is independent of

motor speed, such as motors

with constant speed cooling fans
or totally enclosed non-ventilated
TENV motor types. Figure 5-5
showsthe allowable continuous
current with respect to speed
(output Hz) for each selection

with Function 13 set at 50% and

100%.
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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 adjustmentof this function is
usefulif the motor horsepower

rating is less than the controller
horsepowersize. Using the
formula below, calculate the
setting level as a percentage of

maximum continuouscurrent:

Figure 5-6illustrates curves for

the electronic thermal overload

with the forced cooled motor

selection at 100% and 50%.

Table 5-1 shows the approximate
trip time in secondsvs.the

output current at various elec-

tronic overload levels and fre-

quencies. For example,if the
overload setting level is 100%,

when a motor runs with 150%

load at 60 Hz, an IET will occur

after one minute.

Motor Full Load Current
100 Setting Level (%) =

Controller Output Rated Current

NOTE:The calculatedtrip times

given in Table 5-1 are based

upon one overloadtrip. If suc-
cessive trips occur, the trip times

are shortened to more closely
simulate the operation of a

mechanical temperature overload
device.

 

 

CAUTION:If motors are wired in
parallel on the output of the control-
ler, do not use the electronic

thermal overload function. Use

separate motor overload relays on
each individual motor. Failure to
observethis precaution could result

in damageto, or destruction of, the

equipment.   
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Figure 5-6. Electronic Thermal Overload Curves for Forced Cooled
MotorSelection at 50% and 100% Overload Levels.

5:8



Table 5-1. Trip Time for Overload Protection Based onFirst Trip. 14 Linear/S-Curve Acceleration

 

 

 

 

 

 

         
 

 

NOTE:Function 12, Electronic Thermal Overload, is set at 0. Parameter Selection

0 = Linear Acceleration
Electronic) 9tout Trip Time (second) 1 = S-Curve Acceleration
Thermal Current Output Frequency (Hz) . .
Overload (%) Initial Setting
Level (%) 60 to 30 25 20 15 10 5 0

30 oo eo oo oo oo eo Description

40 90 °0 oo se ee 4349 When S-Curve Acceleration is
50 °° °° °° °° *° 255 selected, acceleration will begin
60 oo oo 20 eo 361 131 .70 oo co oo 619 155 88 and end slowly. The acceleration
80 co oo 2168 188 98 66 time set at Function 1 will remain

100 90 20 eo 241 114 72 53 the same. Figure 5-7illustrates
100 °0 334 127 73 57 45 S-Curve acceleration.
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 28 24

90 oo 334 127 79 57 45
400 443 141 83 59 46 38 1

90 110 157 89 62 48 39 33 x 1
130 69 51 41 34 29 26 e \
150 44 36 31 27 24 21 3. ;

2 !
80 oo 334 127 79 57 45 * ;
90 361 131 80 58 45 37 a ;

80 100 135 82 58 45 37 32 6 |
110 83 59 46 38 32 28 |
130 47 38 32 28 25 22 \
150 33 28 25 22 20 18 ;

70 oo 334 127 79 57 45 Start Finish
80 292 121 76 55 44 36
90 115 74 54 43 35 30 Time

70 100 71 53 42 35 30 26 Figure 5-7. S-Curve Acceleration.
110 52 4 34 30 26 23
130 34 29 25 22 20 18
150 25 22 20 18 17 15

60 oo 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 24 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 24 19 17 16 15
130 17 16 15 14 13 12
150 14 13 12 12 rr 10          
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15 Linear/S-Curve Deceleration

Parameter Selection

0 = Linear Deceleration

1 = S-Curve Deceleration

Initial Setting
0

Description

When S-Curve decelerationis
selected, deceleration will begin
and end slowly. The decelera-
tion time set at Function 2 will
remain the same. Figure 5-8
illustrates S-Curve deceleration.
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Start Finish Time

16, 17,18 Multi-Speed Preset

(MS1, MS2, MS3)

Adjustment Range
0.0 - 400.0 Hz

Initial Setting
5.0

Description

Whenthecontroller is controlled
remotely (Function 0, Parameter
1 or 2), the controller can be

configured to run at three differ-

ent preset speeds. Thefre-

quency of each preset speed is
limited between minimum and
maximum Hz.

To select 1 to 3 preset speed

values,

* Set the frequencylevel for
each desired speedlevel

(Functions 16, 17, and 18)
using the [A], |W], and SET
keys.

« Enable the desired speed

level by wiring to the appropri-
ate terminals according to
Table 5-2. See Figure 3-5.

Whenthecircuit is closed, the

Multi-Speed Preset function
overrides the external speed
reference, causing the output
frequency to accelerate or
deceierate to the presetlevel

(MS1, MS2, or MS3). When the
circuit is open, control is returned

to the external speed reference

signal. The frequency of each
preset speed overrides the

avoidance frequency of Function
19, 20, 21, and 22. Figure 5-9
showsa typical multi-speed

preset applica-tion.

NOTE: The Multi-Speed Preset
is enabled when parameter0 is

selected in Function 57. When
parameter 1 is selected in Func-
tion 57, the same terminals 17

and 18 will become inputs for the

Static MOP.

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

 

 

Function Preset Terminal (71)

Number Speed Connection

16 MS1 17 to 12

17 MS2 18 to 12

18 MS3 17 and 18 to 12   
   

Figure 5-8. S-Curve Deceleration.

5:10

Frequency

Preset MS3

Preset MS2

Preset MS1

Speed
Reference  

 

 

t t2

CLOSEDSwitch MS1: OPEN

Time

3 t4

OPEN CLOSED OPEN
 

  Switch MS2: OPEN OPEN CLOSED   CLOSED OPEN
   

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
causevibrational resonance
within the machine. Three
independent avoidance frequen-
cies can be programmedto

prevent motorvibration at these

critical frequencies. See Figure
5-10.

The actual output frequencyis

limited between minimum and

maximum Hz. This function (19,
20, or 21) is used with Function

22, Avoidance Frequency Band.

The avoidance frequency func-
tion is effective in both local and

remote contro!. Normal accelera-

tion and deceleration is unaf-

fected by this function.

 

y ‘ Avoidance
AFt. --pP---~--4 Frequency

 

  , Band
 

Max Hz

AF1

AF2
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Min Hz

 

0 10 VDC

External Speed Reference    
Figure 5-10. Avoidance
Frequency Operation.

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 (Avoid-

ance Frequency). The avoid-
ance frequency band selection
will apply to each of the three
avoidance frequencies setin

Functions 19, 20, and 21. The

actual range of avoidance
frequencyis calculated by the
following formula:

 AF1--AEB crac AF1+ AEB

where:

AF1 = Avoidance Frequency

(set with Functions 19,

20, and 21)

AFB = Avoidance Frequency

Band (set with Func-

tion 22)
F, = Avoidance Range

To select 1 to 3 avoidance

frequency bands:

« Using the [A), [v], and SET

keys, set each avoidance
frequency value (AF1, AF2,

and AF3 at Function 19, 20,
and 21, respectively) as
needed. Each of these

values must be between

minimum and maximum Hz.

+ Using the [a], [v], and SET
keys while at Function 22,
select the desired avoidance
frequency bandthat will be
applied to each avoidance

frequency value.

Thefollowing example illustrates
how avoidance frequency works.
Assumethe following:

* Minimum Hzis set at 10.0.

¢ Maximum Hzis set at 60.0.

* Output speed follows a 0-10

VDC processsignal.

* Desired avoidance frequency
{AF1) is 40 Hz.

* Desired avoidance frequency
bandwidth (AFB)is 10 Hz.

_ 10. 1040 3 < F< 40+ 3

35 Hz < Fa< 45Hz

Before applying avoidance
frequency values, the process

signal voltage produces output
frequencyasfollows:

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 fre-
quency values, the outputfre-

quency will be:

Reference Increase

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

Reference Decrease

7.1 VDC = 45.5 Hz

7.0 VDC = 45.0 Hz

6.6 VDC = 45.0 Hz

5.9 VDC = 45.0 Hz

5.8 VDC = 45.0 Hz

5.0 VDC = 35.0 Hz
0 VDC = 10.0 Hz
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23 Variable Torque Voits/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 UNLESS
DISCONNECTED FROM THE
POWER SOURCE. TO ENSURE
MOTOR ROTATION AT THE
MINIMUM SPEED SETTING,
TORQUE BOOST (FUNCTION7)
MUST BE PROPERLY AD-
JUSTED. FAILURETO OBSERVE
THIS PRECAUTION COULD RE-
SULT IN BODILY INJURY.   
 

The constant torque curveis
used for constant torque loads;

the variable torque curveis used
for variable torque loads. Figure
5-11 shows the variable torque

curve.

 

 

Frequency (Hz)

Fb = Base Frequency

Fm= Maximum 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: 0-20%voltage
26 Frequency: 0.5 - 10.0 Hz

Initial Setting
24 Operation Time: 0.0

25 Voltage: 0
26 Frequency: 1.0

Description

D-C braking is used to provide

additional motor braking at

speeds of 10 Hz or lower. If D-C
braking is 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 motorfor the

preset time (Function 24). Figure

5-12 showsthe operation of D-C
braking. This function will not
provide the holding torque of a

mechanical brake.

NOTE: D-C braking is only
operational when Function 9

(Stop Mode Selection) is set at 1
(Ramp-to-rest).

 

  
  

 

é_
oO
—
a

=
® Frequency
a at which

a Braking

6
105

0 Time

Braking
s Voltage '
= 29-1 ‘\ 'mo ~b-~----~-¥-
oO

&
So
>

2 geOQ QO Time

Operation rine L   
Figure 5-12. D-C Braking Opera-
tion.

27 Line-Dip-Ride-Through

Adjustment Range
15 - 500 milliseconds

Initial Setting
15

Description
During a line voltage dip, the

standard controller has enough

energy storage to keep the
regulatoractive for up to 500

milliseconds. The actualride-

through time depends upon the

setting of this function and the
characteristics of the load. For

example, if the load deceleration

is slow (high inertia, low frictional

loss), the controller may be able

to maintain enough D-C bus
voltage to ride through a line dip

of up to 500 milliseconds. If the
load decelerationis fast (low
inertia, high frictional loss), the
controller may only be able to
keep the regulator active for 15

milliseconds.

If a voltage line dip occurs that

exceedsthe capability orline dip
voltage setting of the controller,
an IET will occur. If the line-dip-
ride-through time is set at greater

than 15 milliseconds, the IET will

cause the 4-digit display to show

LdiP butonly for as long as the
bus voltage can maintain enough
voltage for the LED display

(approximately 500 milliseconds

to 8 seconds).



28, 29 Output Relay (1 and 2)

Parameter Selection

0 = Not Used

1 = Zero Speed Detect
2 = Reserved

3 = Output Contactor
4 = Frequency Level Detection 1
5 = FrequencyLevel Detection 2
6 = Current Level Detection
7 = Reverse Rotation
8 = D-C Braking Operation
9 = Reserved

Initial Setting
0

Description
These functions require the

Remote Meter Interface Card
(option), which includes two
relays. Each relay operates
according to the parameter(0-9)

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
eachrelayis typically 8 millisec-
onds.

These functions can also be

used with Rail Interface Card
(option). Rail Interface Card
cannot be used with the Remote

Meter Interface Card as both

cards require the sameinstaila-
tion area on the regulator board.

For more information, refer to

instruction sheets of each op-

tional kits.

The ten parameters are de-

scribed asfollows:

0: The relay does not oper-
ate.

1: The relay is energized
while output frequencyis
equal to or higher than 0.5
Hz.

2: Reserved.

3: This provides the control

signal for an output con-

tactor. The relay energizes
whenthe controller is put

into the Run made.

: The relay energizes when
the output frequencyis

equalto or higher than the
frequency level setin
Function 33.

: The relay energizes when
the output frequencylevel

is equalto or higher than
the frequency setin
Function 34.

: The relay energizes when
the output currentlevelis

equalto or higher than the

current set in Function 35.

: The relay energizes when
the phase sequenceof the

output frequencyis in
reverse rotation.

: 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 opera-
tional.

NOTE: The relay is only

operational when Func-
tion 9 (Stop Mode Selec-
tion) is set at 1 (Ramp-to-

rest).

: Reserved.

30 Slip Compensation

Adjustment Range
0.0 - 5.0 Hz

Initial Setting
0.0

Description

Actual motor shaft speed is
determined by two factors: the
applied Hz and theslip of the

motor. The controller keypad
regulates the applied Hz to an

accuracy of 0.01% of base
frequency. The slip 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
changesin the load,the actual

speed regulation of the motoris

greatly improved with this func-
tion properly adjusted.

High efficiency motors have less

slip and, therefore, have im-

proved speed regulation capabil-
ity. See Table 5-3 for slip adjust-
ment values to achieve 1%
speed regulation with Reliance

XE™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.”
 

 

HP Slip Adjustment

1/4 to 1 2.0

2 2.3

3 1.5

5 1.7

7-1/2 1.3

10 1.5

15 1.0

20 1.0    
‘) Based on Reliance TEFC XEhigh effi-

ciency motors to obtain 1% speed
regulation:

(Ne ea)-( Full Ba)

RPM RPMSpeed Regulation =
Full Load RPM
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31 Inverse Reference

Parameter Selection

0 = Normal

1 = Inverse

Initial Setting
0

Password

Enter Second Password: 1123

Description

 

WARNING

32 Function Loss Selection

Parameter Selection

0 = JET at Function Loss

1 = Coast-to-rest without an IET

Output at Function Loss

Initial Setting
0

Password

Enter Second Password: 1123

Description

 
 

WITH THE INVERSE REFER-
ENCE FUNCTION ENABLED,
LOSS OF THE EXTERNAL
SPEED REFERENCE SIGNAL
WILL CAUSE THE DRIVE TOGO
TO MAXIMUM FREQUENCY.EX-
ERCISE EXTREME CARE WHEN
USING THIS FUNCTION. FAIL-
URE TO OBSERVE THIS PRE-
CAUTION COULD RESULT IN
BODILY INJURY. 

WARNING
 

  
This function will invert the signal
of an external speed reference.
Refer to Figure 5-13.

NOTE: This function inversesall

external speed referencesto the
controller (i.e. AUTO selection in
local operation and AUTO or

MANselection in remote opera-
tion).

GP2000 CONTROLLERS WITH-
OUT THE OPTIONAL BYPASS
MODIFICATION ARE NOT
EQUIPPED WITH ACOAST-STOP
PUSHBUTTON. THE USER MUST
INSTALLA HARDWIRED, OPERA-
TOR-ACCESSIBLE PUSHBUT-
TON THAT PROVIDES A POSI-
TIVE INTERRUPT AND SHUTS
DOWN THE DRIVE. (IF FUNC-
TION 32 1S SET TO "0", THE CON-
TROLLER WILL IET AT FUNC-
TION LOSS. IF FUNCTION 32 IS
SET TO "1", THE CONTROLER
WILL COAST TO REST.) FAIL-
URE TO OBSERVE THIS PRE-
CAUTION COULD RESULT IN
BODILY INJURY.   

 

Max Hz

O
u
t
p
u
t
F
r
e
q
u
e
n
c
y

Min Hz 4------------------ .

 

A B

External Speed Reference

WHERE:
A= MINIMUM INPUT REFERENCE
B = MAXIMUM INPUT REFERENCE
 

 

    

REFERENCE
TYPE A B

VOLTAGE ovoc 935+0sVDC
CURRENT ama 19+1mA
CURRENT OmA 19+1mA
FREQUENCY OHz 97.656 KHz    

Figure 5-13. Inverse Relationship
of Speed Reference and Output
Frequency.
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lf parameter “O” is selected, a
function loss signal causes the

controller to stop, resulting in the
following:

* The motorwill coast to rest.

* The 4-digit display will show
“FL” (function loss).

* Theinternal speed reference
will be reset to zero.

* The IET relay will be latched
on.

* The {ET can be resetwith the

STOPkeyafter the cause of
the function loss is removed.

¢« The controller will restart with

the STARTkeyafter the IET
is reset.

lf parameter “1” is selected, a
function loss signal causes the
controller to stop, resulting in the

following:

* The motorwill coast to rest.

* The 4-digit display will indi-
cate “CS” (coast stop).

+ The internal speed reference
will be reset to zero.

* The controller will restart with

the STARTkeyafter the
cause of the function lossis
removed.

33,34 Frequency Level

Detection (1 and 2)

Adjustment Range
0.5 - 405.0 Hz

Initial Setting
0.5

Description

This function is effective and
displayed only when parameter4
or 5 is selected at Function 28 or
29. Whenthe output frequency
is equalto or higher than the set
detection level, the selected
output relay located on the
optional Remote MeterInterface

Card will energize as shownin
Figure 5-14.

 

Detection

Level

Ou
tp

ut
F
r
e
q
u
e
n
c
y

 

  
Figure 5-14. Frequency Level
Detection Operation.

 



35 Current Level Detection

Adjustment Range
30 - 150% Rated Current

Initial Setting

100

Description
This function is effective and
displayed only when parameter 6

is selected at Function 28 or 29.
Whenthe output current is equal

to or higher than the set detec-
tion level, the selected output

relay located on the optional

Remote MeterInterface Card will

energize as shownin Figure

5-15.
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Time

Output ON

Relay  
 

Figure 5-15. Current Level
Detection Operation.

36 Reverse Disable

Parameter Selection

0 = Forward/Reverse Enable

1 = Reverse Disable on Keypad

Initial Setting

0

Description
This function is effective only
whenthe controller is controlled
locally (Function 0, parameter0).
If parameter 1 is selected, the
FWD/REVkeyis locked in the
forward position, preventing the
motor from rotating in the reverse
direction.

37 Automatic (Process Control)

Disable on Local Control

Parameter Selection

0 = AUTO/MANKeyEnable

1 = AUTO Disable on Keypad

Initial Setting
0

Description
This functionis effective only
whenthe controller is controlled
locally (Function 0, parameter0).
lf parameter 1 is selected, the

AUTO/MANkeyis lockedin the
manual position, preventing the
motor from responding to any
external speed command.

38 Overfrequency Limit

Adjustment Range

50.0 - 405.0 Hz

Initial Setting
90.0

Password

Enter Second Password: 1123

Description

The overfrequencylimit is factory
set at 90 Hz. The Maximum Hz

setting (Function 4)is limited by
the setting of this function. This
overfrequencylimit setting takes
priority overall other output Hz
settings - including slip compen-
sation (Function 30).

39 D-C Offset Enable

Parameter Selection

0 = Offset Disable

1 = Offset Enable

Initial Setting

0

Password

Enter Second Password: 1123

Description
Whenparameter0 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 termi-

nals atO Hz. The magnitudeof

this voltage is equal to the

manual torque boostsetting at
Function 7. This may be required
to synchronize the rotor of a
permanent magnet synchronous
motor to avoid high starting

currents. Whenthis function is
enabled (selection 1), slip com-
pensation (Function 30) is not

operational.
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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

Password

40 Enable: Enter Second

Password: 1123

Description

THE DRIVE MAY RESTART
AUTOMATICALLY WITH THE
AUTO-RESET ENABLED (FUNC-
TION 40, PARAMETER1). AT-
TACH A WARNING TAG TO THE
APPROPRIATE DRIVEN EQUIP-
MENT. BEFORE WORKING ON
THIS EQUIPMENT, BE SURE
THAT POWER IS REMOVED
AND LOCKED OUT FROM THE
DRIVE. FAILURE TO OBSERVE
THIS PRECAUTION MAY RE-
SULT IN SEVERE BODILYIN-
JURY OR LOSSOFLIFE.

The auto-reset operation can be
repeated the numberof times set
in Function 41 (0 - 10 times) after

44 Extended Acceleration Time

Range

Parameter Selection

  
Select Auto-reset enable (Func-

tion 40, parameter 1) to automati-
cally restart the controller when
one of the following IETs occur:

overcurrent (OC, OC-A, OC-d,
OC-g), high bus voltage, low bus
voltage, or a line dip. (See Table

7-1.)

NOTE:/f a line-dip-ride-through
time longer than 15 milliseconds
was selected at Function 27 and
a line power supply interruption is
long enough that bus voltage
cannot maintain enough voltage

for the LED display (approxi-

mately 500 milliseconds to 8
seconds), the controller will not
restart automatically.

the time interval set in Function

42 (1 - 60 seconds). This "count
down"to restart is displayed in
the 2-digit LED indicating the
time in seconds before the next

re-start is attempted. The repeat
numberis returned to zero when

the controller restarts success-

fully.

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

Description

THE DRIVEIS INTENDED TO OP-
ERATE AT A PREDETERMINED
MINIMUM SPEED UNLESSDIS-
CONNECTED FROMTHE POWER
SOURCE. IF THE APPLICATION
REQUIRES ZERO SPEED OP-
ERATION WITHOUT SUCH DIS-
CONNECTION, THE USERIS RE-
SPONSIBLE FOR ASSURING
SAFE CONDITIONS FOR OPER-
ATING PERSONNELBY PROVID-
ING SUITABLE GUARDS, AU-
DIBLE OR VISUAL ALARMS, OR
OTHER DEVICES. FAILURE TO
OBSERVE THIS PRECAUTION
COULD RESULT IN BODILY IN-
JURY.   

If a minimum Hz lower than 5 Hz

is required, select parameter1.

Return to Function 3 and set the

desired minimum Hz.

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 re-

quired, select parameter1.
Return to Function 1 and set the

desired acceleration time.

NOTE:With very fast accelera-
tion and/or high manualtorque
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 decelera-
tion, the regenerative motor

voltage may charge up the D-C

bus voltage 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
48 Base Frequency Selection

150 - 9999 RPM

Initial Setting

Base FrequencySelection
(Function 48) =

Motor Rated

( RPM “) )
Motor Rated

( Hz () )

Base (3)
x (Frecuency

in Hz

Where,

) = "Motor Rated RPM"equals
the RPM of the motor under

full load and motorrated fre-

quencyconditions. This

value for RPM can be

Upon entering 1750 for Function
48, the 4-digit display would
indicate "1750" at 60 Hz control-

ler 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

speedof the motor of something
other than the 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.

46 Display Enable: 0
47 Range Selection: 0
48 Base Frequency Selection:

1750

Password

47 Range Selection: Enter
Second Password: 1123

Description
When parameter0 is selected in

Function 46, you can monitor the

output frequency, the output

voltage, and the percentageof
full-load ampsof the controller.
When parameter 1 is selected in

Function 46, you can additionally
monitor the motor RPM. The
display can be scrolled by press-
ing the MON key. The
2-digit display shows "SP"at the
RPM monitor.

Function 46, 47, and 48 can also
be used to scale the 4-digit

display readoutdifferently. This
can also be donebyentering a
value for "Base Frequency”

selection (Function 11) thatis

different than actual motor speed

but represents someother speed

of the application. When Base

found on the motor name-

plate.

2) — "Motor Rated Hz" equals

the base frequencyof the
motor. This value can be

found on the motor name-

plate.

= "Base Frequency" equals
the setting of Function
Number17.

Example:

"Motor Rated RPM" = 1750 RPM

(Motor nameplate)

"Motor Rated Hz" = 60 Hz

"Base Frequency Hz" (or number

entered into Function 48) =

60 Hz

Function 48 would be equal to
the following using the above
equation:

1750

60
x 60 = 1750

 

WARNING
 

 

WHENSETTING RPM VALUE OF
FUNCTION 48 (MONITOR BASE
FREQUENCY SELECTION) TOA
ZERO OR A LOW VALUE, THE
RPM MONITOR DISPLAY WILL
SHOW A ZERO OR A LOW
VALUE EVEN IF THE MOTOR
SPEED REACHESTOTHE RATED
HZ. FAILURE TO OBSERVETHIS
PRECAUTION COULD RESULTIN
BODILY INJURY.
 

Whensetting RPM to a value
smaller than 150, select parame-

ter 1 in Function 47. This re-

quires the Second Password.

Note that the RPM monitor
display ignores the slip compen-
sated frequencyif Slip Compen-
sation (Function 30) is pro-
grammed.

Table 5-4. Example of Relationship between Output Hz and

 

 

Frequencyselection of Function

48 is programmed, use the

following formula:
 

RPM Monitor.

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      
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49 Output Voltage Regulation
Mode Selection

ParameterSelection
0 = Proportionalto Input
1 = Fixed to Maximum Voltage

(See Function 50)

Initial Setting
0

Description

Whenparameter0 is selected,
the maximum output voltage will
be proportional to the input
voltage. When parameter1 is
selected, the maximum output

voltage will be equal to the
setting value of Function 50. The
output voltage or the V/Hz will be

fixed even if the input voltage

varies.

50 Maximum Voltage

Parameter Selection

190.0 - 230.0 Valts

380.0 - 460.0 Volts #

475 - 575 Volts ©

Initial Setting
230.0
460.0 )
575 ®

) 230 VAC Controllers
) 460 VAC Controllers

8) 575 VAC Controllers

Description
Whenthe output frequency

reaches the Base Frequency of

Function 11, the output voltage

will be equal to the Maximum
voltage of Function 50. The
regulator board discriminates

between thethree types of
controllers mentioned above, by
sensing the PSBD powersupply
board.
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51 Jog Acceleration Value

Parameter Selection

0.1 - 360.0 Seconds

Initial Setting
20.0

Description

Jog Acceleration Time can be

set, converting the jog Hz to the
maximum Hz. When parameter

"0" is selected in Function 53,

use the following formula:

Jog Accel =

( Max Hz

Jog Hz
 ) x (Jog Accel Time)

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

If you want 2 secondsfor the Jog
Acceleration Time while 60 Hz is

set in Function 4 and 10 Hzis set

in Function 8, you should set 12
seconds( (60/10} ¥ 2) in Func-

tion 51.

Whenparameter "1" (S-Curve
Acceleration) is selected in

Function 53, use the following

formula:

Jog Accel =

Max Hz .
a4/———— XJog Hz (Jog Accel Time)

52 Jog Deceleration Value

Parameter Selection

0.1 - 360.0 Seconds

Initial Setting
20.0

Description

Jog Deceleration Time can be
set, converting the jog Hz to the
maximum Hz. When parameter

"0" is selected in Function 54,

use the following formula:

Jog Decel=

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

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

If you want 4 secondsfor the Jog
Deceleration Time while 60 Hz is

set in Function 4 and 20 Hzis set

in Function 8, you should set 12
seconds( (60/20) ¥ 4) in Func-

tion 52.

When parameter "1" (S-Curve
Deceleration) is selected in
Function 54, use the following
formula:

Jog Decel =

| Max Hz ;
—_—_——Jog Hz (Jog Decel Time)



53 Jog Acceleration Selection

Parameter Selection

0 = Linear Acceleration

1 = S-Curve Acceleration

Initial Setting
0

Description

Whenthe S-Curve Jog Accelera-

tion is selected, acceleration will

begin and end slowly. Refer to
Function 14.

54 Jog Deceleration Selection

Parameter Selection

0 = Linear Deceleration

1 = S-Curve Deceleration

Initial Setting
0

Description
Whenthe S-Curve Jog Decelera-
tion is selected, decelerationwill

begin and endslowly.

55 Current Limit Deceleration Rate

Parameter Selection

0 - 100 Hz/Seconds

Initial Setting
90

Description
Whenthe output current attempts

to exceed the preset current limit

(Function 5), the motor speedwill

decrease at a predefined adjust-
able rate. Adjustmentofthis
function can suppressinstability

of current that could cause an
IET trip during a current limit
condition. The amountof adjust-
mentloweror higherwill depend

on all application parameters

such as motor, controller HP,

application load,line voltage,etc.

If adjusting Function 55 will not
correct the condition, Functions 1

(Acceleration Time) and 5 (Pre-
set Current Limit) should be
adjusted.

56 Start into a Rotating Motor

Parameter Selection

0 = Enable

1 = Disable (Quick Start)

Initial Setting

0

Description
When parameter0 is selected,
the controller can start into a

rotating motor without causing an
IET trip. When the motor speed
is zero or very low,it takes
approximately 0.5 seconds to
measure the speed before the

controller can gointo a start

condition. This delay can be
avoided by disabling the "start
into a rotating load feature" by
selecting parameter1.

57 MS Terminals Selection

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

parameter0 is selected, termi-

nals 17 and 18 can be used for

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 usedfor the

Static MOP. Whenterminal 17 is

connected to terminal 12, the

output frequencywill increase

with the same acceleration rate

as Function 1. Whenterminal 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.

98 Reserved
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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

constant voltage, constantfre-

quencysource, such as 230 VAC

and 60 Hz. To vary the speed of the

motor, the voltage and frequencyof

the source to the motor must be

variable. A controller provides this

source. The controller transforms

its input (three-phase, constant A-C
voltage, constant frequency) into an
output compatible with the A-C
adjustable speed requirementof the

A-C motor (three-phase, variable

voltage, variable frequency).

The basic equation to determine
motor synchronous speedis

Controller
(Synchronous) _ (output Frequency) * 120

RPM ( Numberof )
A-C Motor Poles

The relationship between output
voltage and operating frequencyis
the “Volts per Hertz” ratio (V/Hz).

Except at low speed,this ratio is
usually a constant determined by
this equation:

Motor Nameplate Voltage
V/Hz =

Motor Nameplate Frequency

A typical functional block diagram is

given in Figure 6-1 (230 VAC

controller) and Figure 6-2 (460 and
575 VAC controllers). 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 solid state transistor

module that transforms the constant
D-C voltage into variable A-C
voltage and variable frequency
output power. The regulator con-

trols the ON/OFF switching of the
solid state transistor module in the
powercircuit.

PowerCircuit Operation

A-C poweris supplied to terminals
R, S, and T andis full-waverectified

by the diode cube to constant D-C

voltage through a leakage current

sensor. The leakage current sensor

detects a line-to-ground short circuit.
Three suppressors (MOV)limit

voltage transients within the maxi-

mum voltage rating of the diodes.

Therectified voltage is then fed into
the D-C bus capacitor, which is
charged through a precharge

resistor to limit the charging current.
Relay DCRis energized and shorts
out the precharge resistor when the

bus capacitor voltage reaches

approximately 90%of the rated bus
voltage. The positive D-C bus
voltage lines run through the Hall
Effect current sensor to detect D-C

bus current. The Hall Effect current

sensordetects a line-to-line short

circuit within each transistor arm.

Thefiltered D-C bus voltage is fed
into the transistor module, which
transforms D-C busvoltage into

three-phase A-C variable voltage,
variable frequency by switching.
Twoof the three outputlines on the
transistor module run through the

current transformers to detect A-C
output current. The A-C output
current feedbackprotects against an
overload or a line-to-line short circuit

among the three-phase outputlines.

In summary, constant D-C voltageis
producedbyrectifying and filtering

the incoming A-C powerline. Vari-

able voltage, variable frequencyis

produced by six output transistors
inverting the constant D-C voltage to
a PWMvoltage waveform.

Controller Regulator Operation

The regulatoris divided into three
sections: the Regulator board, the
Power Supply and BaseDriver
board, and the Keypad.

The regulator is made by surface
mount technology andisfully digital
with two microprocessors. The

PWMsignal is produced bysoft-
ware. All adjustments are made via
keypad inputs. The regulatoris

designed so that 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 speedis

converted to a pulse train adaptive
for the microprocessor through the
V/F converter. All external signals

are optically isolated. The regulator

provides an IETrelay.

The Power Supply and Base Driver

board provides the control power
supply, the isolated base driverfor

the transistors, and the interface for

high voltage feedback. The control
powersupply is composed of a
switching regulator and a high
frequency multi-winding trans-
former.
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7: Troubleshoot the Controller

ONLY QUALIFIED ELECTRICAL
PERSONNEL FAMILIAR WITH
THE CONSTRUCTION AND OP-
ERATION OF THIS EQUIPMENT
AND THE HAZARDS INVOLVED
SHOULD SERVICE IT. READ
AND UNDERSTAND THIS MAN-
UAL IN ITS ENTIRETY BEFORE
PROCEEDING. FAILURE TO
OBSERVE THIS PRECAUTION
COULD RESULT IN SEVERE
BODILY INJURY OR LOSS OF
LIFE.    
Test Equipment Needed

 

CAUTION:Do not use a Meggerto
perform continuity checks in the
drive equipment. Failure to observe
this precaution could result in dam-

ageto, or destruction of, the equip-
ment.    
For controller output measurements

of voltage, amperage,andfre-

quencyas applied to the motor

powerleads, the 4-digit display on

the controller keypad is satisfactory.
Forall other voltage, amperage, and
ohmic measurements, an analog or
digital volt-ohmmeteris satisfactory.

Makecertain the selected volt-
ohmmeteris rated for the intended
measurementvalues.

Although not required for controller

startup and adjustments, the best
method of obtaining actual motor
voltage, current, and speed meas-
urements is with a fundamental

voltmeter, digital clamp-on amme-
ter, and a hand-held tachometer,
respectively.

Troubleshooting Aids

Several aids are provided for assist-
ing with the troubleshooting proce-
dure: a controller self-diagnostic

test, an IET troubleshooting table,

componentidentification figures,
and wiring diagrams.

1. Whenever poweris turned ON,

the controller will perform a self-

diagnostic test that takes
approximately 1 second. If the
testfails, a hexadecimal number

will show in 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.

2. Table 7-1 lists the possible
causeof an IET and gives the
recommendedactionto elimi-

nate the problem.

3. Figures 7-1 through 7-7 identify
components mounted behind
the Regulator and Power
Supply & Base Driver (PS&BD)
boards. Refer to the appropri-
ate table (Table 7-2 through 7-
6) for the replacementparts
numberof these components.

Refer to the appropriate wiring

diagram as necessary:

* 1/4 through 5 HP, 230 VAC
controllers (Figure 7-8)

* 7-1/2 through 10 HP, 230
VAC controllers (Figure 7-9)

* 1/4 through 20 HP, 460 VAC
controllers (Figure 7-10)

* 3 through 20 HP, 575 VAC
controllers (Figure 7-11)

Helpful Reminders:

1. When an IEToccurs, the IET
relay energizes and the motor
coasts to rest. The 4-digit
display simultaneously will show
the IET codeofthefirst fault
causing the IET.

2. To view the last three causes of

an IET, make sure the controller

is in the STOP mode;then

press the MON key. Use the [A]
and [W|keys to scroll through
the last three IET causes.

3. The controller cannot start until

the fault is cleared and the

controller is reset. Press the

STOP/RESETkeyto reset the
controller.

4. Toclear anystored IET fault
history from controller memory:

*« An lET code must be show-

ing on the 4-digit display.

* Press and hold in the STOP
key until “0000” showson the
4-digit display (approximately
3 seconds).

5. The controller cannot be contfig-
ured unless the Program jumper
is in the J5 position. See Figure
3-2 or 3-3.

6. Refer to specific instruction
manuals provided withall
optionalkits.

7:



Troubleshooting Procedure

1. Check the 4-digit display for the
following:

* lf an lET codedisplays,
proceed to Table 7-1 for the
possible IET cause and the

action to take.

* Clear the fault.

+ Reset the controller by
pressing the STOP/RESET

key.

¢ Restart the controller. If the

controller does notstart,

proceed to Step 2.

2. Turn the power OFF.

THIS EQUIPMENT IS AT LINE
VOLTAGE WHEN A-C POWER |S
CONNECTEDTOTHECONTROL-
LER. DISCONNECT ALL UN-
GROUNDED CONDUCTORS OF
THE A-C POWER LINE FROM
THE CONTROLLER. AFTER
POWER IS REMOVED, VERIFY
WITH A VOLTMETERAT TERMI-
NALS 147(+) AND 45(-) THAT
THE D-C BUS CAPACITOR(S)IS
DISCHARGED BEFORE TOUCH-
ING ANY INTERNAL PARTS OF
THE CONTROLLER. FAILURE
TO OBSERVE THESE PRECAU-
TIONS COULD RESULT IN SE-
VERE BODILY INJURY OR LOSS
OFLIFE.    

3. Verify that the input 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.
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10.

Make a complete physical
inspection of all control and
motor wiring. Check that

connectionsare tight. Using
Figures 3-2 through 3-5,verify
that the drive is wired correctly.

Verify that wiring wasinstalled
according to the NEC andall

local codes.

Checkfor ground faults and

shorts.

Check for a busfuseif it is

provided.

Verify that service conditions
are met. See “Service Condi-
tions” in Chapter 2 ofthis
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 un-

coupled from the loadif pos-

sible, verify that the motorwill

run.

* Ifthe motor runs, the problem
could be the wrong controller

for the application. Contact
Reliance Electric.

* Ifthe motor does not run,

disconnect the motorfrom

the controller. Reconnect the

motor to an external line and

start the motor. If the motor

still does not run, the motor

may be defective and should
be checked.

11.

12.

With the motor connectedto the
controller, verify that the control-

ler will operate under Local

Control. Place the controller
under Local Control (Function 0,
Parameter 0) and press the
STARTkey.

* If the controller operates

correctly, the problem could
be a faulty process control
signal or a defective Remote
Control Station, if used.

* If the controller does not

operate correctly, the prob-

lem could be misadjusted
controller functions.

Verify the controller is adjusted
properly. Record the current
adjustment settings and then
return the controllerto theinitial

factory settings. See Table 8-4.
If possible, disconnect the motor

from the controller. With the

controller in Local Control, press

the STARTkey.

* If the controller operates

correctly with the initial
settings, your controller was

mis-adjusted. Readjust the
controller as necessary.

¢ Ifthe controller does not

operate correctly, contact
Reliance Electric.



Table 7-1. Troubleshooting IETs.
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

iET Type of iET Possible Cause Action
Code

HU High Bus Voltage Input voltage too high Checkinput voltage. If incorrect, add transformer

(see Chapter 3).

Deceleration time too short Increase deceleration time.

Install DB kit.

LU Low BusVoltage Input voltage too low Checkinput voltage. If incorrect, add transformer

(see Chapter3).
Check D-C busvoltage. If incorrect, possible diode

cubeis defective; replace diode.

OC-A Overcurrent-A Acceleration time too short Increase acceleration time.

Momentary overload Check for motor overload; reduce load on motor.

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

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

OC-G Overcurrent-G Outputline-to-ground Checkisolation between ground and output terminals.
Remove any grounds.

Possible leakage of current sensor; replace current

sensor.

oc Overcurrent Outputline-to-line Checkisolation among eachoutputline.

Correct as necessary.

Busvoltageline-to-line Checkthe transistor module for correct output.
If incorrect, possible defective PS&BD board; replace
PS&BDboard.

Possible bad Hall Effect device; replace Hall device.

Momentary overload Check for motor overload; reduce load on motor.

Torque boost or V/Hz too high 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.

LdIP Line dip A-C powersupply interrupt Checkinput voltage. If incorrect, install appropriate A-C
reactorin inputline.

CPU CPUerror Microprocessorlogic error. Turn power OFF for about 10 seconds,then turn power

ON.
Possible bad Regulator board; replace Regulator board.

Err1 Error 1 Memory error Turn power OFFfor 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
defect; contact Reliance Electric.

Err2 Error 2 Start/Stop or Run regulatorcircuit fault Possible Regulator board defect; contact Reliance
(during Remote Control operation only). Electric.

FL Function Loss Function loss input is open (0 VDC) Check external interlocks connected at terminals 11-12;

(Function 32, parameter 0) correct as necessary.

Checkfor external short circuit between terminals 11-19;

correct as necessary.

cs Coast Stop Function loss input is open (0 VDC) Checkexternal interlocks connected at terminals 11-12;

(Function 32, parameter 1) correct as necessary. (Note: Controller will start with

STARTkeyafter cause of function loss is removed.)

Checkfor external short circuit between terminals 11-19;

correct as necessary. (Note: Controllerwill start with

STARTkey after cause of function loss is removed.)

OP 1SC4000 Fault Rail Interface Card Fault Refer to 15C4000 Instruction Sheet (D2-3170).

CF
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Table 7-2. NEMA1 ReplacementParts List (230 VAC Controller).
 

 

       

Description Qty. Per Reliance Description Qty. Per Rellance

Controller Part Number Controller Part Number

Diode Cube Fan Assembly
1/4 to 3 HP 1 701819-40AG 3 to 5 HP 1 612180-902R

5 HP 1 701819-41AG 7.5 to 10 HP 1 612180-902S

7.5 HP 1 402410-110A Leakage Current Sensor

10 HP 1 402410-110B Assembly

Transistor Module 1/4 to 7.5 HP 1 612180-603R

1/4 to 1 HP 1 402410-210A 10 HP 1 612180-603S
2 HP 1 402410-210B Current Transformer
3 HP 1 402410-210C Assembly
5 HP 1 402410-210D 1/4 to 1 HP 2 612180-604R

7.5 HP 1 402410-210E 2 HP 2 612180-604S

10 HP 1 402410-210F 3 HP 2 612180-604T

D-C Bus Capacitor 5 HP 2 612180-604U
1/4 to 1 HP 1 402410-412A 7.5 HP 2 612180-604V

2 HP 1 402410-412B 10 HP 2 612180-604W

3 HP 1 402410-412C0 Bus Clamp Assembly
5 HP 1 402410-412D 1/4 to 3 HP 1 612180-301R

7.5 HP 1 402410-412E 5 HP 1 612180-301S

10 HP 1 402410-412F 7.5 to 10 HP 1 612180-301T

Precharge Relay Power Supply & Base Driver

1/4 to 2 HP 1 402410-612A PC Board
3 to 5 HP 1 402410-612B 1/4 to 5 HP 1 0-48680-207
7.5 to 10 HP 1 402410-612C 7.5 to 10 HP 1 0-48680-209

Precharge Resistor Keypad Assembly
1/4 to 2 HP 1 402410-710A 1/4 to 10 HP 1 612180-801S

3 to 5 HP 1 402410-710B Hall Effect Current Sensor
7.5 to 10 HP 1 402410-710C 1/4-1, 5 HP 1 402410-304A

Voltage Detect Resistor 2,3, 7.5 HP 1 402410-304B
1/4 to 10 HP 1 402410-711B 10 HP 1 402410-304C

Input Suppressor Assembly Noise Filter

1/4 to 7.5 HP 1 612180-502R 1/4 to 5 HP 1 612180-608A
10 HP 1 612180-502S 7.5 to 10 HP 1 612180-609A

D-C Buse Fuse Discharge Resistor
7.5 HP 1 402410-515A ©) 2HP 1 612180-201R

10 HP 1 402410-515B ® 3HP 1 612180-201S
Regulator PC Board 5SHP 1 612180-201T

1/4 to 10 HP 1 0-48680-116 7.5 to 10 HP 1 402410-711B

 

500 VOLT, 40 AMP (GOULD A50P40, BRUSH RFV40or XL50F40)

2) 500 VOLT, 60 AMP (GOULD A50P60, BRUSH RFV6O0or XL50F60)
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Table 7-3. NEMA 1 Replacement Parts List (460 VAC Controller).
 

 

       

Qty. Per Reliance Qty. Per Reliance

Description Controller Part Number Description Controller Part Number

Diode Cube Power Supply & Base Driver
1/4 to 7.5 HP 1 402410-110C PC Board

10 HP 1 402410-110D 1/4 to 20 HP 1 0-48680-211
15 HP 1 402410-110E Fan Assembly

20 HP 1 402410-110F 7.5 to 10 HP 1 612180-902S

Transistor Module 15 to 20 HP 1 612180-902T

1/4 to 3 HP 1 402410-210G Leakage Current Sensor
5 HP 1 402410-210H Assembly

7.5 to 10 HP 1 402410-210J 1/4 to 15 HP 1 612180-603R

15 to 20 HP 3 402410-210K 20 HP 1 612180-603S
D-C Bus Capacitor Current Transformer

1/4 to 3 HP 2 402410-412G Assembly

5 HP 2 402410-412H 1/4 to 1 HP 2 612180-605R

7.5 HP 2 402410-412J 2 HP 2 612180-605S

10 HP 2 402410-412K 3 HP 2 612180-605T

15 HP 2 402410-412L 5 HP 2 612180-605U

20 HP 2 402410-412M 7.5 HP 2 612180-605V

Precharge Relay 10 HP 2 612180-605W

1/4 to 10 HP 1 402410-612B 15 HP 2 612180-605X

15 to 20 HP 1 402410-612C 20 HP 2 612180-605Y
Precharge Resistor Bus Clamp Assembly

1/4 to 5 HP 1 402410-710D 1/4 to 5 HP 1 612180-301U
7.5 to 10 HP 1 402410-710E 7.5 to 10 HP 2 612180-301V

15 to 20 HP 1 402410-710F 15 to 20 HP 4 612180-301V
Voltage Detect Resistor Control Transformer

1/4 to 20 HP 1 402410-711G Assembly
Discharge Resistor 1/4 to 10 HP 1 612180-607R

1/4 to 3 HP 1 402410-711A 15 to 20 HP 1 612180-607S
5 HP 1 402410-711B Keypad Assembly
7.5 to 10 HP 1 402410-711C 1/4 to 20 HP 1 612180-801S

15 to 20 HP 1 402410-711D Hail Effect Current Sensor

Input Suppressor Assembly 1/4-5, 10 HP 1 402410-304A

1/4 to 15 HP 1 612180-502T 7.5, 15 HP 1 402410-304B
20 HP 1 612180-502U 20 HP 1 402410-304C

Regulator PC Board Noise Filter

1/4 to 20 HP 1 0-48680-116 1/4 to 15 HP 1 612180-608B

D-C Bus Fuse 20 HP 1 612180-608C
1/4 to 3 HP 1 402410-515C ©)

5 to 10 HP 1 402410-515D ®
15 to 20 HP 1   
700 VOLT, 15 AMP (GOULD A70P15, BRUSH RFL15 or XL70F15)

@ 700 VOLT, 30 AMP (GOULD A70P30, BRUSH RFL30 or XL70F30)
700 VOLT, 50 AMP (GOULD A70P50, BRUSH RFLS50 or XL70F50)
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Table 7-4. NEMA 1 ReplacementParts List (575 VAC Controller).
 

 

3 to 20 HP

D-C Bus Fuse
3 to 10 HP

15 to 20 HP  1

1  0-48680-116

402410-515F “)   Hall Effect Current Sensor

3 to 20 HP   

Qty. Per Reliance Qty. Per Reliance

Description Controller Part Number Description Controller Part Number

Diode Cube Power Supply & Base Driver

3 to 10 HP 1 402410-110D PC Board
15 to 20 HP 1 402410-110E 3 to 20 HP 1 0-48680-212

Transistor Module Fan Assembly
3 to 10 HP 1 402410-210L 7.5 to 10 HP 1 612180-902S

15 to 20 HP 3 402410-210M 15 to 20 HP 1 612180-902T

D-C Bus Capacitor Leakage Current Sensor

3 to 10 HP 3 402410-412N Assembly

15 to 20 HP 3 402410-412P 3 to 20 HP 1 612180-603R

Precharge Relay Current Transformer

3 to 10 HP 1 402410-612B Assembly
15 to 20 HP 1 402410-612C 3 to 5 HP 2 612180-606R

Precharge Resistor 7.5 to 10 HP 2 612180-606S

3 to 10 HP 1 402410-710E 15 to 20 HP 2 612180-606T
15 to 20 HP 1 402410-710F Bus Clamp Assembly

Voltage Detect Resistor 3 to 10 HP 3 612180-301W
3 to 20 HP 1 402410-711G 15 to 20 HP 6 612180-301X

Discharge Resistor Control Transformer

3 to 10 HP 1 402410-711E Assembly

15 to 20 HP 1 402410-711F 3 to 10 HP 1 612180-607T

input Suppressor Assembly 15 to 20 HP 1 612180-607U
3 to 20 HP 1 612180-502V Keypad Assembly

Regulator PC Board 3 to 20 HP 1 612180-801S

402410-304B

 

“1,000 VOLT, 25 AMP (GOULD A100P25, BRUSH RFK25or XL100F25)

1,000 VOLT, 35 AMP (GOULD A100P35, BRUSH RFK35or XL100F35)
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Table 7-5. NEMA 12 ReplacementParts List (230 VAC Controller).
 

 

       

. Qty. Per Rellance Qty. Per Reliance

Description Controller Part Number Description Controller Part Number

Diode Cube Fan Assembly

1/4 to 2 HP 1 701819-40AG 5 to 7.5 HP 1 612180-902S

3 to 5 HP 1 701819-41AG Leakage Current Sensor

7.5 HP 1 402410-110B Assembly

Transistor Module 1/4 to 5 HP 1 612180-603R

1/4 to 1 HP 1 402410-210A 7.5 HP 1 612180-603S

2 HP 1 402410-210B Current Transformer

3 to 5 HP 1 402410-210D Assembly

7.5 HP 1 402410-210F 1/4 to 1 HP 2 612180-604RA

D-C Bus Capacitor 2 HP 2 612180-604SA

1/4 to 1 HP 1 402410-412A 3 HP 2 612180-604TA

2 HP 1 402410-412B 5 HP 2 612180-604UA

3 to 5 HP 1 402410-412D 7.5 HP 2 612180-604VA

7.5 HP 1 402410-412F Bus Clamp Assembly

Precharge Relay 1/4 to 2 HP 1 612180-301R

1/4 to 5 HP 1 402410-612B 3 to 5 HP 1 612180-301S

7.5 HP 1 402410-612C 7.5 HP 1 612180-301T

Precharge Resistor Power Supply & Base Driver

1/4 to 2 HP 1 402410-710A 1/4 to 5 HP 1 0-48680-207

3 to 5 HP 1 402410-710B 7.5 HP 1 0-48680-209

7.5 HP 1 402410-710C Keypad Assembly

Voltage Detect Resistor 1/4 to 7.6 HP 1 612180-801S

1/4 to 7.5 HP 1 402410-711B Hall Effect Current Sensor

Input Suppressor Assembly 1/4 to 1,5 HP 1 402410-304A

1/4 to 5 HP 1 612180-502R 2,3, 7.5 HP 1 402410-304B

7.5 HP 1 612180-5025S NoiseFilter

D-C Bus Fuse 1/4 to 5 HP 1 612180-608A

7.5 HP 1 402410-515B “) 7.5 HP 1 612180-609A

Regulator PC Board Discharge Resistor

1/4 to 7.5 HP 1 0-48680-116 2 HP 1 612180-201R

3 to 5 HP 1 612180-201T

7.5 HP 1 612180-711B  
 

“) 500 VOLT, 60 AMP (GOULD AS50P60, BRUSH RFV60or XLSOF60)
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Table 7-6. NEMA 12 ReplacementParts List (460 VAC Controller).
 

 

       

Qty. Per Rellance Qty. Per Rellance

Description Controller Part Number Description Controller Part Number

Diode Cube Fan Assembly
1/4 to 7.5 HP 1 402410-110C 5 to 7.5 HP 1 612180-902S

Transistor Module Leakage Current Sensor

1/4 to3 HP 1 402410-210G Assembly

5 HP 1 402410-210H 1/4 to 7.5 HP 1 612180-603R
7.5 HP 1 402410-210J 612180-603S

D-C Bus Capacitor Current Transformer
1/4 to 3 HP 1 402410-412G Assembly

5 HP 1 402410-412H 1/4 to 1 HP 2 612180-605R

7.5 HP 1 402410-412J 2 HP 2 612180-605S

Precharge Relay 3 HP 2 612180-605T
1/4 to 7.5 HP 1 402410-612B 5 HP 2 612180-605U

Precharge Resistor 7.5 HP 2 612180-605V

1/4 to5 HP 1 402410-710D Bus Clamp Assembly

7.5 HP 1 402410-710E 1/4 to 5 HP 1 612180-301U
Regulator PC Board 7.5 HP 1 612180-301V

1/4 to 7.5 HP 1 0-48680-116 Control Transformer
Voltage Detect Resistor Aseembly

1/4 to 7.5 HP 1 402410-711G 1/4 to 7.5 HP 1 612180-607R

Discharge Resistor Power Supply & Base Driver

1/4 to 3 HP 1 402410-711A 1/4 to 7.5 HP 1 0-48680-211

5 HP 1 402410-711B Keypad Assembly

7.5 HP 1 402410-711C 1/4 to 7.5 HP 1 612180-801S

Input Suppressor Assembly Hall Effect Current Sensor
1/4 to 7.5 HP 1 612180-502T 1/4 to 5 HP 1 402410-304A

D-C Bus Fuse 7.5 HP j 402410-304B
1/4 to 3 HP 1 402410-515C ") NoiseFilter

5 to 7.5 HP 1 402410-515D ® 1/4 to 7.5 HP 1 612180-608B
 

{700 VOLT, 15 AMP (GOULD A70P15, BRUSH RFL15 or XL70F15)
700 VOLT, 30 AMP (GOULD A70P30, BRUSH RFL30 or XL70F30)
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Figure 7-1. Typical ComponentIdentification (1/4 through 5 HP, 230 VAC Controilers).
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Figure 7-2. Typical ComponentIdentification (7-1/2 through 10 HP, 230 VAC Controllers).
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Figure 7-3. Typical ComponentIdentification (1/4 through 5 HP, 460 VAC Controllers).
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Figure 7-4. Typical ComponentIdentification (7-1/2 through 10 HP, 460 VAC Controllers).
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Figure 7-5. Typical ComponentIdentification (15 through 20 HP, 460 VAC Controllers).
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Figure 7-6. Typical ComponentIdentification (3 through 10 HP, 575 VAC Controllers).
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Figure 7-7. Typical ComponentIdentification (15 through 20 HP, 575 VAC Controllers).
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Figure 7-8. Typical Wiring Diagram (1/4 through 5 HP, 230 VAC Controllers).
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Figure 7-9. Typical Wiring Diagram (7-1/2 through 10 HP, 230 VAC Controllers).
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Figure 7-10. Typical Wiring Diagram (1/4 through 20 HP, 460 VAC Controllers).
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Figure 7-11. Typical Wiring Diagram (3 through 20 HP, 575 VAC Controllers).
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Controller Specifications

8: Quick Reference Guide

Table 8-1. NEMA 1 Controller Three-Phase Ratings.
 

 

 

  

Controller Nominal Controller Controller Maximum Maximum tome
Model Horsepower 36 Input Input Input SineWave Outputr

Number Range Volts KVA Amps
Amps“ Amps

2GU21001 1/4 to 1 230 2.1 5.3 4 4.5
2GU21002 2 230 3.5 8.8 6.8 7.5
2GU21003 3 230 5.0 12.5 9.6 10.6
2GU21005 5 230 7.8 19.6 15.2 16.7
2GU21007 7-1/2 230 11.2 28.2 21.8 24.0
2GU21010 10 230 15.5 38.8 30.0 33.0

2GU41001 1/4 to 1 460 2.0 2.5 1.9 2.1
2GU41002 2 460 3.3 4.2 3.1 3.4

2GU41003 3 460 5.1 6.4 4.8 5.3
2GU41005 5 460 7.9 9.9 7.5 8.2
2GU41007 7-1/2 460 10.7 13.4 10.1 11.1
2GU41010 10 460 13.7 17.2 12.9 14.2
2GU41015 15 460 20.2 25.4 19.0 21.0
2GU41020 20 460 26.1 32.7 24.5 27.0

2GU51005 3to5 575 7.5 7.5 5.6 6.2
2GU51010 7-1/2 to 10 575 14.4 14.5 11.0 12.0
2GU51020 15 to 20 575 27.8 27.9 21.0 23.0       
 

To obtain motor nameplate horsepower, the controller's sine wave output ampere rating should be equalto or greater than the motor nameplate

current. If the motor nameplate amperesare higher than the controller sine wave rating, the motor horsepower should be deratedbytheratio
of the controller sine wave ampererating to the motor nameplate current. Refer to “Single-Motor Applications” and “Multi-Motor Applications”

for more details.

Table 8-2. NEMA 1 Controller Single-Phase Ratings.
 

 

 

Controller Nominal Controller Controller Maximum Maximum Maximum
Motor Controller

Model Horsepower 10 Input Input Input .
Sine Wave Output

Number Range Volts KVA Amps 1
Amps Amps

2GU21001 1/4 to 1/2 230 1.1 4.6 2.3 2.5
2GU21002 1 230 2.1 9.1 4.4 45

2GU21003 1-1/2 230 2.8 12.1 5.5 6.0

2GU21005 2 230 3.5 15.2 6.8 7.5

2GU21007 3 230 5.0 21.6 9.6 10.6       
 

To obtain motor nameplate horsepower, the controller’s sine wave output ampere rating should be equalto or greater than the motor nameplate
current. if the motor nameplate amperesare higher than the controller sine waverating, the motor horsepower should be derated by the ratio

of the controller sine wave ampererating to the motor nameplate current. Refer to “Single-Motor Applications” and “Multi-Motor Applications”

for more details.
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Table 8-3. NEMA 12 Controller Ratings with Three-Phase Input Power.
 

 

 

 

Controller Nominal Controller Controller Maximum wecmum ome

Model! Horsepower 36 Input Input Input SineWave Out, .r

Number Range Volts KVA Amps pu
Amps Amps

2GU22001 1/4 to 1 230 2.1 5.3 4.1 4.5

2GU22002 2 230 3.5 8.8 6.8 75

2GU22003 3 230 5.0 12.5 9.6 10.6

2GU22005 5 230 7.8 19.6 15.2 16.7

2GU22007 7.5 230 11.2 28.2 21.8 24.0

2GU42001 1/4 to 1 460 2.0 2.5 1.9 21

2GU42002 2 460 3.3 4.2 3.1 3.4

2GU42003 3 460 5.1 6.4 4.8 5.3

2GU42005 5 460 7.9 9.9 7.5 8.2

2GU42007 7.5 460 10.7 13.4 10.4 11.1        
) To obtain motor nameplate horsepower, the controller's sine wave output ampere rating should be equalto or greater than the motor nameplate

current. If the motor nameplate amperesare higherthan the controller sine wave rating, the motor horsepower should be deratedbythe ratio of the
controller sine wave ampererating to the motor nameplate current. Refer to “Single-Motor Applications” and “Multi-Motor Applications” for more
details.
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Table 8-4. Record of User’s Parameter Selections/Adjustments.
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

WARNING

TABLE 8-4 IS TO BE USED AS A RECORD OF THE USER’S PARAMETER SELECTIONS/ADJUSTMENTS.

BEFORE MAKING ANY ADJUSTMENTS TO THE DRIVE, REFER TO THE APPROPRIATE FUNCTION

DESCRIPTION IN CHAPTER 5. FAILURE TO OBSERVE THIS PRECAUTION COULD RESULTIN BODILY
INJURY.

Function
initial User Data

Functional Descriptions ParameterSelection/Adjustment Range Factory
Number Setting Date Setting

First 0 Local/Remote Operation Control (Note: 0 = Local Control 0

Menu The Rail Interface Card is required with 1 = Remote Control/Terminal Strip
selection 2.) 2 = Remote Control/I/O Port

1 Acceleration Time (See Function 44) 5.0 - 360.0 Seconds 20.0

2 Deceleration 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

Men
0 8 Jog Frequency 0.0 - 60.0 Hz (Note: The actualjog frequency 5.0

automaticallyis limited between minimum Hz

and maximum Hz.)

9 Stop Mode Selection 0 = Coast-to-rest 0

1 = Ramp-to-rest

10 Automatic Fiux Control 0 - 5% Rated Voltage 0

11 Base Frequency Selection 30.0 - 400.0 Hz 60.0

(Volts/Hz Ratio)

12 Electronic Thermal Overload Selection 0 = Normal Motor 0
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 output 5.0

: frequency automatically is limited between
- (1)17 Multi-Speed Preset MS2 minimum Hz and maximum Hz.) 5.0

18 Multi-Speed Preset MS3 5.0

19 Avoidance Frequency1 AF1 0.0 - 400.0 Hz (Note: The actual output 0.0

: frequency automatically is limited between
20 Avoidance Frequency 2 AF2 minimum Hz and maximum Hz.) 0.0

21 Avoidance Frequency 3 AF3 0.0

22 Avoidance Frequency Band AFB 0.2 - 10.0 Hz 0.2

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

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 8-4. Record of User’s Parameter Selections/Adjustments (continued).
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

Function initial User Data
Number Functional Descriptions ParameterSelection/Adjustment Range Factory

e 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 MeterInter- 2 = Reserved
face Card.) 3 = Output Contactor

4 = FrequencyLevel Detection 1

29 Output Relay 2 5 = Frequency Level Detection 2 0

(Form A Contact) 6 = Current Level Detection

(Note: Requires the Remote MeterInter- 7 = Reverse Rotation
face Card.) 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 output at
Function Loss

33 Frequency Level Detection 1 © 0.5 - 405.0 Hz 0.5

34 Frequency Level Detection 2 ” 0.5 - 405.0 Hz 0.5

35 Current Level Detection 30 - 150% Current 100

36 Reverse Disable ® 0 = Forward/Reverse Enable 0
1 = Reverse Disable on Keypad

37 Automatic (Process Control) ( 0 = AUTO/MANkey Enable 0

Disable on Local Control 1 = AUTODisable on Keypad

38 Overfrequency Limit 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 “” 0-10 Times 0

42 Auto-resetInterval Time (2) 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 Time Range 0 = 5.0 - 360.0 Seconds 0
1 = 0.1 - 360.0 Seconds

45 Extended Deceleration Time Range 0 = 5.0 - 360.0 Seconds 0

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 Selection 150 - 9999 RPM 1750
(See Function 47)

49 Output Voltage Regulation Mode Selec- 0 = Proportional to Input 0

tion (See Function 50) 1 = Fixed to Max Voltage

50 Maximum Voltage 190.0 - 230.0 "'9) 230.0 “9)
380.0 - 460.0") 460.0 "4

475 - 575 °°) 575 8)

51 Jog Acceleration Value 0.1 - 360.0 Seconds 20.0

52 Jog Deceleration Value 0.1 - 360.0 Seconds 20.0   
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Table 8-4. Record of User’s Parameter Selections/Adjustments (continued).
 

 

 

 

 

 

 

 

      

Function Initial User Data

Number Functional Descriptions Parameter Selection/Adjustment Range Factory
Setting Date Setting

Second] 53

|

Jog Acceleration Selection 0 = Linear Acceleration 0

Menu 1 = S-Curve Acceleration

(cont.) , : : :
54

|

Jog Deceleration Selection 0 = Linear Deceleration 0

1 = S-Curve Deceleration

55

|

Current Limit Deceleration Rate 0 - 100 Hz/Second 90

56

|

Start into a Rotating Motor 0 = Enable 0

1 = Disable (Quick Start)

57

|

MS Terminals Selection “® 0 = Multi-Speed Preset 0

(Second Password Necessary) 1 = Static MOP

58 |Reserved   
 

(1)

(2)

(3)

(4)

(8)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

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

Effective when “1” is selected in Function 9.

Ineffective when 0.0 is set in Function 24.

Effective when “0” is selected in Function 39.

Effective when “1” is selected in Function 0, or when “0”is

selected in Function 0 while AUTO modeonkey pad is selected.

Effective when “4” is selected in Function 28 or 29.

Effective when “5” is selected in Function 28 or 29.

Effective when “6” is selected in Function 28 or29.

Effective when “0”is selected in Function 0.

Effective when “0”is selected in Function 0.

Effective when “1” is selected in Function 40.

Ineffective when 0 is set in Function 41.

Effective when the controller is 230 VAC.

Effective whenthe controller is 460 VAC.

Effective whenthe controller is 575 VAC.

Effective when "1" is selected in Function 0.

8:5





Index

Page

Application data ..........cccccccceceseneeeeerceeeceeeeseeaneeseceneeeceaeuesesceasnagnaeseneeaeenaas 2:7

Component Identification 0.0... eee eeneeeeceeeseeneeeceeeeeeeecaeeeneenteeeees 7:9 to 7:15

Description of Operation «2.0... ce cecceseee cesses cece seeceeceseeceeneeesneesanneeeneeesnens 6:1

DIMENSIONS.........eeeeceeecceeeeecec cece cee ceecaeeeeceeseneneceeeeeeneaeeeeeeteeuaneeteenieaeaeenneed 3:4

Display/Keypad Identification ............ccccceceeeeeecceceenenenececeeeeneseeneeseeeeeeneenes 2:1

FUNCTION Table ............cccecsssscceccsssnnceeeeeeeeceeeeeeseececaeeeeeeeeseneeaeneeesenees 8:3 to 8:5

Heat Dissipation ..........:cccscccceccesececeeceseeceeeeee cece ceseeeeseeeeanecaseaeeeeeeeenenneeaes 3:2

IET Code Identification ............cccccccesseccescseeceeeseeeseeeeesecesecseneeeeneneeseanne 7:3

Initial Factory SettingS ............cecccsecceeeeeeeeeeneeeeeeeeeeteeeeraesenseeeneeeetees 8:3 to 8:5

INStANATION .0.. eee cece ceeeeceeececeeeeceeceeeesaanessneceseesaeeeseeaeensenseeeeneseseenetenenete 3:1

Jumper LOCATION ..o.... eee cececeeeeeeceeeneeeeceeneecenceeeceeaeeeseeaeesenaaeesneaeeeenens 3:8, 3:9

Model NumberIdentification ...............2-:ccecceeeeeeeeeeceeeeeteeneeetesecneeeeeneseeaee 1:1

ModificationS/Kits ........ccccceccccccescececececcecssseseseeceeeeeeeesceeastensesneeeeereees 2:3, 2:4

Motor Operation.........cccccccccccccsceecescneeeecnseeeececeeeseeneeeeesenecesseesenanesersnaeeeenas 4:2

PASSWOIG 0... .eceece cece ceecceseeeeceeseeeeeeceeeceeeaaeasesseeeeseceetecesasseeseneeeenes 5:1, 5:4, 5:14

Process Speed Reference ..........ecccceescccecercececseneceenseeeecenececteteseeaaerersnees 3:10

Quick Reference .0.......cccceccsesesssesesssnnecesseeeeseeseeeceeeececetenseesueeeenaaes 8:1 to 8:5

Remote Control Station ..........cccccccessssecceceeeeeceeceeeeeseceaeneeesesteaseetenenenteeeees 3:12

Service Conditions 0.0.0.0... ceccccccsessecssseseeesecesesseeeseseeceseseeeecaneeeeseeseeeaaes 2:7

Single Phase Operation ..............:cccceccececceeeneeeeeeteeeeeeseeneneeeeetetaeenaees 2:5, 8:1

Spare Parts .......ceccecccceeecseeeseeeeeeeeceseeseseeeeeeeeesaeecaeseeessaeseaseeesesesaeeas 7:4 to 7:8

Specifications ..........ceccecccecccecceeeceseeceeesceaeeeesesseneceaseseeeeeeseneeaeseeaeesaeeas 2:5

Standard Features .........ccccccccssesecceeseseeceeeeeesceeeceeseeceeaeuecesensieeeeeneennentenenes 2:3

SHArt-UP oocceccccccccccceescnccese cess ceceeeecece caeecaseneceaeesaneseseaeecaeeseateaeeaaeseeeesaaeees 4:1

SHOLAGS .oeccecccesceesceeeeeseceeeeeseceacensceeeeceeseneeeesetessaesaeeseesssenaeeaeenaesereeeeneaeees 1:2

TOrminOlOy ........2::ccceeceeeseeeececnseteeee ceceeeeceeeeeaeecaaesnaee sennesaeeeeiieaveneaeeeseseaaay 2:2

TrANSPOFMED «2.0... ecccececceseensnneeceeeceeceeeeeeeeseeececeeeeseesaeeeneeeneasaedennencaeaeeeneneees 3:6

TrouDleShOOting ...........:cccecccececeeccceecececeneeeeee scenes seeee eae eesee seas sneaeneeeneeerees 7:1

Wiring Diagrams

INTOAl 0... ccc cece ceseceseseeeceeenaneesecececeeeeeesseneceeeeesesaeeeseesesscueeeteees 7:16 to 7:19

Block Diagram ..2.......2cccccccceceeeeceeeceeeeneneceeeeneeneneeceeeesecnceeenenenaenes 6:2, 6:3

CUSTOMERooo ceececceeccceeccceceeeeesenseseccceceensnseeenseeneneeeeerenenseeeceeeea 3:10, 3:12





R
E
1
8
5
7
L
C
1

Pr
in

te
di

n
U.
S.
A.

Forward To: Reliance Electric - RGA

Technical Publications
25001 Tungsten Road
Cleveland, OH 44117

VxS DRIVES & INDUSTRIAL CONTROLS
DOCUMENTATION IMPROVEMENT FORM

 

 

 

Technical Writing

Internal Use:

 DIF #
 

 

Document Number: 

Page Number(s): 

Comments:(Please give chapters, page numbersor specific paragraphs that the changewill affect. Include

markupsfrom the documentorattach additional pages if necessary.)

 

 

 

 

 

 

 

 

 

 

 

 

 

Whatwill this improvement suggestion provide? 

 

 

 

  

  

 

     

Originator: City: State: ZIP:

Company: Phone:( )

Address: Date:

Technical Writing Internal Use:
Follow-Up Action:

Writer: Date:

RELIANCE
Thank you for your comments... ELECTRICSL/





Z
A
-
2
2
5
a

D-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
o
k

a
k

s
k
k
k “1

-2
-3
-4
4
“4
“1 o

a
—  

D-C DRIVE COURSES

Principles of Industrial Electricity and Electronics
Maintenance and Troubleshooting of Standard D-C Drives
Maintenance and Troubleshooting of Engineered D-C Drives and Systems
D-C Drives Hands-On Troubleshooting Lab
Maintenance and Troubleshooting of MaxPak® Plus Drives

Regional Class — Maintenance and Troubleshooting of D-C Drives and Systems
Maintenance and Troubleshooting of MaxPakIll Drives  
 

Audio/Visual Products
 

 

 

    

Order No. Title Format Price

D-C DRIVES PROGRAMS

T2107 Troubleshooting 3-Phase, Full Wave, Half Control Sheee/ $325

Power Modules using the Oscilloscope Audiotape

TM2185 Introduction to the MaxPak Plus Drive Videot p 725

TM2186 Troubleshooting the MaxPak Plus S-6 Power Module Videotane 995

TM2200 Troubleshooting the S-6 Power Module Videotebe 725

TM2201 Troubleshooting the MaxLine® S-3R Power Module Videotebe 425

TM2202 Concepts of Regulation vjdeotape 725
TM2203 Troubleshooting the MaxLine S-6 Regulator Videotape 725

TM2239 Troubleshooting the S-6R Power Module videotape 725
TM2243 Principles of Field Weakened Motor Speed Control vieo ape 725
1M2276 D-C Machine Theory ideotape 725

Videotape

VIDEO TRAINING PROGRAMS

VMBAOQO1 Fundamentals of A-C Motors Videotape $495
VMBVO001 Concepts of Digital Controls Videotape 495

vwvso0i GP2000 Video Training Videotape 495
vwvsoo02 HR2000 Video Training Videotape 495

VWVS005 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)

Data or Prices subject to change without notice.

RELIANCE
ELECTRIC []
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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.
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