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1: Receive and Acceptthe Drive
The products describedin this instruction manual are manufactured

Identify the Drive

Each HR2000™ Controller and

HR2000 Motor can be positively

identified by its model number
(standard) or sales order number
(modified product). This number
appears on the shipping label and

HR2000 High
Performance Controller

Input Voltage (208/230 VAC)

Controller Horsepower

08 = 7.5 HP
15 = 15 HP

is stamped on the respective
nameplate. The nameplate is
located on the lowerleft side of
the controller and on the frame of

the motor. Refer to this number

wheneverdiscussing the

equipment with Reliance Electric

personnel.

3RA

  

by Reliance Electric Industrial Company.

The sales order number uniquely

describes the controller

manufactured to customer

specifications. The model number

describes the controller as follows:

 

  

The model number describes the motor as follows:

|U
V

  A-C Motor Design

21

 D Dimension Times 4

M XXX

 Permanent Magnet   Mechanical Design
Defines HP, mounting and other standard features

V*S and Reliance are registered trademarks of Reliance Electric or its subsidiaries.

Honda® is a registered trademark of Honda MotorCo., Ltd.

HR2000™is a trademark of Reliance Electric orits subsidiaries.

© Reliance Electric Company, 1993.
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Receive and Accept
the Shipment

Reliance Electric’s terms of sale in

all instances are F.O.B. point of

origin. The Consignee (User)is

responsible for thoroughly

inspecting this equipment before
accepting shipmentfrom the

Carrier (transportation company).

If any item called for on thebill of

lading or on the expressreceiptis

not includedorif any items are

obviously damaged,do not accept

the shipmentuntil the freight or

express agent makesall

appropriate notations on the

freight bill or express receipt.

If any concealed loss or damageis
discoveredlater, notify your freight
or express agent within 15 days of

receipt and request that he/she

make an inspection of the

shipment. Keep the entire

shipmentintactin its original

shipping container.

The Consigneeis responsible for
making claim against the Carrier

for any shortage or damage

occurring in transit. Claims for loss

or damagein shipment must not
be deducted from the Reliance
Electric invoice, nor should
paymentof the Reliance invoice

be withheld while awaiting

adjustment of such claims since

the Carrier guarantees safe

delivery.

If considerable damage has been

incurred and thesituation is

urgent, contact the nearest
Reliance Electric Sales Office for

assistance.

1:2

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
authorization form (ERA form)

from Reliance Electric.

3. Reliance Electric reserves the
right to inspect the equipment

on site.

Store the Drive Until

Installation

After receipt inspection, repack the
equipmentin its shipping container

until installation.

To ensure satisfactory drive
operation at startup and to
maintain warranty coverage, store

the equipmentas followsif storage
will be less than 5 months:

e Indoors.

In its original container with its

internal packing in a clean, dry,

safe place.

e Within an ambient temperature

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

e Within a relative humidity range

of 5 to 95%without

condensation.

e Away from a corrosive
atmosphere.In harsh or dusty
environments, cover the

shipping/storage container.

e Away from construction areas.

If storage will be longer than 5

months, contact Reliance for

long-term storage instructions.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE| www.artisantg.com



2: Know the Drive
Terminology Usedin
This Manual

Definitions and

Abbreviations

CCW:The abbreviation for

counterclockwise.

Controller: The term used

throughout this manual for

“HR2000 Controller’ to makethis

manual easier to read and

understand.

CW: The abbreviation for

clockwise.

Drive: The reference to the

controller and the motor combined

as one system.

Factor: The term used for an
integer scaling constantthatis

used to calibrate input pulse
frequency. The integeris set by

using the Operator’s Terminal. The
default value is 4; the integer

rangeis 1 to 10.

IET: The abbreviation for

Instantaneous Electronic Trip.

Motor: The term used throughout

this manual for “HR2000 motor’ to

make this manual easier to read

and understand.

NEC: The abbreviation for the

National Electrical Code.

P + |—|and <: The symbols
used for twisted wire having at
least two twists per inch.

PG: The abbreviation for pulse

generator or encoder.

Pot: The shortened reference for

potentiometer.

PPR: The abbreviation for pulses

per revolution.

Scope: The shortened reference

for oscilloscope.

Dangers, Warnings, and
Cautions

Dangers, warnings, and cautions
point out potential trouble areas.
All three of these forms are
enclosed in a boxto call attention
to them.

e A dangeralerts a personthat
high voltage is present, which

could result in severe bodily
injury or lossoflife if

proceduresare notfollowed.

e A warningalerts a person of
potential bodily injury if

proceduresare notfollowed.

e A caution alerts a personthat,
if procedures are notfollowed,

damageto,or destruction of,

equipment could result.

Drive Components

The drive consists of an HR2000

Controller and an HR2000 Motor.

Because the HR2000 Motoris

specifically designed to provide

high performance operation when

powered by the HR2000

Controller, neither of these

components can be purchased
separately.

Operator control devices must be
connected to the controller. These

devices can be locally or remotely
mounted and may be supplied by

the user or may be purchased

from Reliance. Enclosed

controllers can have the devices

mounted in the enclosure door.

For motion control applications, a

RamPak module may be used to

control the HR2000 Drive.

Controller LEDs

Red LEDs

POWERThree-phaseinput
poweris present; D-C

bus voltage is greater

than 50 VDC.

BBK Output transistor’s base
driver disabled.

COM Serial Communications

Error.

CPU Central Processing Unit
malfunction.

SFB Overspeed or encoder

failure.

OL Inverse time overload

trip.

UV D-C bus undervoltage.

SZ Speed/Torque mode:
illuminates when motor

speedis less than

desired minimum speed;

the PG pot adjustment

determines whenthis

LEDilluminates. Position

mode:a difference in

input reference pulses
and encoderpulses

exists.

POS Position regulator:

position counter

overflow.

OH Overtemperature.

OV D-C bus overvoltage.

OC Output overcurrent.

PL Phaseloss or ground

fault condition exists.

Green LEDs

RUN Controller is operating.

RDY Controller is ready to

run.

2:1
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Controller Regulator Pots and illuminates SZ LED; MDE Regulator mode

OL Inverse time overload. in Position mode, PG Motor/Encoder
position loop gain.

CL Maximum instantaneous ; ; OL Maximum overload
current output TST Referenceinputin test

mode. AP P or PI speed loop
SG Speed loop gain.

P Pg ACC Acceleration rate. BBK Base drive disable
SZ Speedoffset; sets motor

speed with minimum QF Notchfilter Q factor. INS Inspection/Test mode

reference for Speed and
Torque modes. Controller Regulator Controller Regulator

DEC Deceleration rate. Switches Jumpers
FRO Noteh filter f TST Test mode The following user jumpers are

otch filter frequency. .os 0 SET sets SI Speedloopintegral located on the regulator board:

verspee setting. ,
a input ret . OP Accel/Decel rate 1J Notchfilter enable

nput reference gain.
DIR Direction in Position 2J Accel/Decel rate enable

PG In Speed or Torque mode 3J Factory Setup; do not
mode, adjusts minimum remove
speed detectioncircuit DV Pulse divider

HR2000

mn Hill ft

POWER

Oo SR

CEU B°FO oP io

BUSSMAN i“

ret] latent |
Bq Le : i

<a (ell
sO Cis
Ogs
Og

Ogu:
0d» i
7O C Be

a al a»O q 601

£0 q 602

O q ens USE 63°C WIRE

Og s CBee Ned
EERELE

Figure 2-1. Typical Controller Faceplate Components.
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CustomerInterlocks, Inputs,

and Output Signals

Dry FAULT contact

(FR1 and FR2)

D-C rating: A maximum voltage

of 30 VDC or a maximum

current of 1.0 ampresistive

only.

A-C rating: 250 VA maximum

with a maximum voltage of 250

VAC or a maximum current of

0.5 ampresistive only.

Connector 2CN

12 to 24 VDC powersupply
(customer supplied) must be

able to source 40 mA onpins
10, 26-32 (OVI).

Speed pot (customer supplied):
12 VDC, 5 mA maximum

loading; recommend a 5K ohm,

2 watt speed pot.

Differential reference input,

16.7K ohms input impedance
on pins 3 and 4.

Single-ended reference input
10K ohmsinput impedence on
pins 5, 19-25 (OV) and 39,

19-25 (OV).

Logic inputs, opto-isolated 5 mA

maximum loading perunit.

Logic output, opto-isolated open
emitter, 20 mA maximum

loading per unit.

Speed: 0 to 5.5 VDC analog
output proportional to motor

speed on pins 8, 19-25 (OV); 1
mA maximum loading.

Load: 0 to 8 VDC analog output
proportional to output current on

pins 9, 19-25 (OV); 1 mA
maximum loading.

Controller Features

Standard Features

UL Listed to UL508 standards

Nearunity powerfactor

throughout the speed range

Operation on a distributed

system up to 5,000 amperes

fault current without an isolation

transformer

Insensitive to incoming power

phase sequence

Line-to-line and line-to-ground

output short circuit protection

Line transient protection to

minimize effects of powerline

transients

Single board,

microprocessor-based regulator

for increasedreliability

Electronic reversing from any

speed

Restart from any speed and

direction

Motoring current limit

Fault Reset pushbutton

Automatic shutdown with fault

indication underany of the

following conditions:

Communication Error

CPU Malfunction

Overspeed

Inverse Time Overload

Undervoltage

Overtemperature

Overvoltage

Overcurrent

Phase Loss or Ground Fault

Position Regulation Error

Standard adjustments

Inverse Time Overload

Current Limit

Speed Loop Gain

Speed Offset

Accel/Decel Rate

Overspeed

Reference Gain

Position Loop Gain
Notch Filter

Filter Q Factor

Control sequencing and
encoder mating connectors

Motor MS mating connector

Output contact for user-supplied

dynamic breaking

Optional Features

Input Disconnect Kit

Encoder Isolation/Buffer Kit

Encoder Tester

Exercise Module

D-C Snubber resistors

Speed and Load Meters

Cables for motor-mounted

encoders and controller

connectors to terminal boards

Commonbus

Motor Features

Standard Features

Six-pole design

TEAO-BC enclosure

Thermally isolated optical 2500
PPR encoder

C-Face (with feet) or Foot
mounting

Motor thermostat

Class F insulation

MS encoder mating connector

Rare earth magnets

2:3
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Drive Specifications

Table 2-1. Controller Ratings.

 

 

  
 

 

 

     

208 VAC Input 230 VAC Input

Maximum HP 6.8 HP 7.5 HP
13.5 HP 15 HP

Continuous Input Amps (RMS) 7.5 HP — 24 amps
15 HP — 48 amps

Continuous Output Amps 7.5 HP — 24 amps
15 HP — 48 amps

Maximum Speed @ Rated HP 1580 RPM | 1750 RPM
Output Amps (200%) RMS 7.5 HP — 48 amps
maximum for 10 seconds 15 HP — 96 amps

Nominal D-C Bus Voltage 280 VDC | 310 VDC

Ratings A-C line frequency Speed Loop Gain
Input Power Supply 50/60 Hz +2 Hz 6.8 to 35

3 phase _o, Speed Offset
50/60 Hz Application Data 42 RPM

208/230 VAC Current Control Method

Maximum A-C Line Symmetrical

Fault Current

5000 amps RMS

Fuse Data

Blower and Transformer Fuses

1FU, 2FU, 3FU
Reliance part number

64676-54J;
Bussman Type FNQ, 0.5A

250 V; or equivalent

Torque andInertia Data

See Figures 2-2 through 2-5.

Service Conditions

Elevation

to 3300 feet (100 meters)

Ambient temperature

Chassis

0°C to 55°C (82°F to 131°F)

Enclosed

0°C to 40°C (82°F to 104°F)

Storage temperature

—40°C to 65°C

(-40°F to 149°F)

Atmosphere

5 to 95%relative humidity

non-condensing

A-C line voltage variation

10%of selected voltage

2:4
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Sinusoidal

Service Factor

1.0

Displacement Power Factor

0.96

Maximum Load

150%for 20 seconds

200%for 10 seconds

Speed Range

2000:1

Speed Regulation

0 to 100%load change: 0.03%

+10%input voltage change:
0.03%

D-C Snubber Braking Power

7 1/2-15 HP 220 watts

Minimum Resistor Ohms

External

7 1/2 HP - 12 ohms

15 HP —6 ohms

Adjustments

Inverse Time Overload

50 to 100%of controller rated

current

Current Limit

0 to 200%of controller rated

current

Accel/Decel Rate
0.1 to 1.8 seconds(1 to 18

secondsavailable with switch)

OverspeedTrip

1500 to 3000 RPM (adjustable)

Reference Gain
0.3 to 2.7 V differential input

(0.5 to 4.0 for single ended
input)

Position Loop Gain
0.4 to 100 mV/pulse

Test Mode Reference

0to10V

Notch Filter

30 to 1400 Hz

Filter Q Factor

0.5 to 2.5

Product Publications

Controller Data Sheet

D-2814

Controller Wiring Diagram

7 1/2 HP 30250-1
15 HP 30250-2

Motor Dimension Sheets

C-Face, 7 1/2-15

HP609997-2

Foot mount, 7 1/2-15

HP609997-1
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1080
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APPLICATION NOTE:

ALL SPEED TORQUE CURVES SHOWNIN THIS MANUAL ARE
FOR MOTORS OPERATING FROM POWER MATCHED HR2000
CONTROLLERS WITH 230V INPUT POWER.
 

 

 

 

 

        

Inertia
Torque Base Speed

HP Model Mounting Amps| (in-Ibs) (RPM) (Ib-in-S2) (Ib-ft2)

P21M301 Foot
7.5 P21M303 Face w/Foot 24 270 1750 0.0895 0.2340

P21M302 Foot
15 P21M304 C-Face w/Foot 48 540 1750 0.1641 0.4400    *

See Figure 2-3 for 2500 RPM and 3000 RPM Curves.

See Figure 2-4 for 10 HP Torque and Inertia Data.   
Figure 2-2. 7.5 HP and 15 HP Torque andInertia Data.
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Torque
(in-Ib)

336

312

156
CR Now.

PERATINRANGE RATING

(SPEED
0 3000 3600 IN RPM)

Torque

(in-Ib) 15 HP
840

768

|
|

384 1
CONTINUOUS NOM.

PERATINRANGE RATING

(SPEED

0 2500 3200 3600 IN RPM)

Inertia

Torque Base Speed
HP Model Amps (in-Ib) (RPM) (Ib-in-S2) (Ib-Ft?)

7.5 P21M308 24 156 3000 0.090 234

15 P21M307 48 384 2500 0.164 44        
   
 

Figure 2-3. 2500 RPM and 3000 RPM Torque andInertia Data.
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900

720

360

CONTINUOUS NOM.
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(SPEED
0 1750 2400 ‘IN RPM)

Inertia
Torque Base Speed

HP Model Mounting Amps (in-lbs) (RPM) (Ib-in-S2) (Ib-ft2)

P21M305 Foot
10 32 360 1750 0.127 0.34

P21M306 C-Face w/Foot

Figure 2-4. 10 HP Torque andInertia Data

Table 2-2. Servo Motor Engineering Data

Motor Frame $-6200 $-6300 $-8350 $-8500

HR2000 Model 3RA2008 3RA2015 3RA2015 3RA2015

Stall Toraue (Ib-in) 175 250 317 421

[1] q (Nm) 19.8 28.2 35.8 47.6

[2] Speed (rpm) 2000 2000 2000 2000

(Ib-in-sec? x 10 -3) 21.0 30.0 56.0 83.0

Jm] (kg-m2 x 1078) 2.4 3.4 6.3 9.4

(Ib-in/A) 7.0 7.9 7.6 8.2

[3] Kt (Nm/A) 0.79 0.89 0.86 0.92

[4] Ke (V/krpm) 96 108 104 112

[5] R (ohms) 0.24 0.19 0.13 0.10

[5] L (mH) 2.3 1.3 2.5 2.4

(Ib-in) 2.1 3.2 2.8 3.5

Friction (Nm) 0.24 0.36 0.32 0.40
(Ib-in/krpm) 1.4 1.7 3.4 3.8

Damping (Nm/krpm) 0.16 0.19 0.38 0.43

Thermal Resistance(C/Watt) 0.31 0.24 0.23 0.21

j (Ibs) 60 77 100 125
Motor Weight

(Kg) 27.2 35.0 45.5 56.7   
[1] Motor Is Mounted on a 12” X 12” X 1/5” Aluminum Plate And AmbientIs 40°C

[2] Maximum Continuous Operating Speed

[3] Peak Amps of Per Phase Sine Wave

[4] Peak Volts of Per Phase Sine Wave

Artisan Technology Group - Quality Instrumentation... Guaranteed | (888) 88-SOURCE| www.artisantg.com
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[5] Phase to Phase
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Figure 2-5. Servo Motor Torque Data.
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3: Install the Drive
 

DANGER

ONLY QUALIFIED ELECTRI-
CAL PERSONNELFAMILIAR
WITH THE CONSTRUCTION
AND OPERATION OF THIS
EQUIPMENT AND THE HAZ-
ARDS INVOLVED SHOULD
INSTALL, ADJUST, OPER-
ATE, AND/OR SERVICETHIS
EQUIPMENT. READ AND UN-
DERSTANDTHIS MANUALIN
ITS ENTIRETY BEFORE
PROCEEDING. FAILURE TO
OBSERVE THESE PRECAU-
TIONS COULD RESULT IN
SEVEREBODILY INJURY OR
LOSS OFLIFE.
 

 

WARNING

THE USERIS RESPONSIBLE
FOR ENSURING THAT DRIV-
EN MACHINERY, ALL DRIVE-
TRAIN MECHANISMS, AND
PROCESS LINE MATERIAL
ARE CAPABLE OF SAFE OP-
ERATION AT AN APPLIED
MOTOR SPEED OF 3000
RPM. FAILURE TO OBSERVE
THIS PRECAUTION COULD
RESULTIN BODILY INJURY.   

Note: This equipment generates,

uses, and can radiate radio

frequency energy, andif not
installed and used in accordance

with this instruction manual, may

causeinterference to radio

communications.

Plan and Perform

the Installation

Read and understand this chapter
in its entirety before beginning the

actualinstallation. Follow these

guidelines and procedures to
minimize both installation and

operating problems.

The controller is shipped standard

as a chassis andisfully
assembled for mounting in an
enclosure. An enclosed controller

is available as a sales orderand is

shipped fully assembledin its own

enclosure.

Select the Controller

Location

1. Verify that the controller can be
kept clean, cool, and dry.

Make sure the selected

location is away from oil,

coolant, corrosive gas, metal
powder,otherairborne

contaminants, and direct

sunlight.

Checkthat the controllerwill

not be exposed to excessive

vibration and noise nor be near

instruments that are very

sensitive to electrical noise.

Check that temperatures in the

controller vicinity are between

0°C to 55°C (32°F to 131°F)
for chassis controllers and 0°C
to 40°C (32°F to 104°F) for
enclosed controllers.

. Check that relative humidity is

between 5% and 95%

(noncondensing).

Do notinstall above 3300 feet

(1000 meters) without derating.

For every 1000 feet above

3300 feet, derate the current

rating 4%. Contact your

Reliance Electric Sales Office

for installations above 5000

feet.

Install the Controller
 

 

CAUTION
Complete all drilling, cutting,
welding, etc., before mounting
the controller. During installa-
tion protect the controller from
metal chips, weld splatters and
other debris. Failure to observe
these precautions could result
in damageto, or destruction of,
the equipment.   

Install the Chassis Controller

1. In the location selected, mount

the enclosure in which the

controller will be mounted.

See Figure 3-1 for controller

mounting dimensions. Note

that the regulator panel swings

90 degreesto theright.

Makesurethe controllerwill

have adequateair ventilation:

e Atleast 4 inches clearance
from the top and bottom of

the controller to adjacent
non-heat producing
equipment. When designing a

ventilating system or sizing a

non-ventilated enclosure,
consider the energy
dissipation of all components
within the enclosure. The
heat dissipation for the
controller is as follows:

Controller Power Loss

Horsepower (watts)

7 1/2 375

15 750

e Atleast 2 inches clearance

from the side of the controller

to the enclosure side wall.

e Atleast 1 inch between

multiple controllers. Note,

however, that the hinged

panel must be open during

startup procedures and

troubleshooting for monitoring
various signals from points on

the regulator board.

Makesure that the enclosure

door or other components will
not hinderservice access.

Mountthe controller directly to

the enclosure mounting panel.
Vertical mounting is

recommendedfor ease in
reading labels. Standoff

hardware is not necessary.

3:1
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Figure 3-1. Chassis Controller Dimensions and Weights.
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Install the Enclosed Controller

1. Refer to documentation

supplied inside the enclosure

for mounting dimensions.

2. Makesure the controller

enclosure will have at least 4

inches clearance from the top
and bottom of the enclosure to

adjacent nonheat producing
equipmentfor air ventilation.

3. Make sure the dooror other

components do not hinder
service access.

4. In the location selected, mount

the enclosed controller.

Install the Motor

Note: /f the motor has been in
storage or subjected to adverse
moisture conditions, dry it
thoroughly beforeinstallation.

1. Verify the motoris the

appropriate size to use with the

controller.

Note: /f motor leads U, V, and W

are shorted together, it will be very

difficult to turn the shaft.

 

WARNING

KEYWAYS ARE SHARP
AND MAY CAUSE INJURY
TO HANDS ANDFINGERS.
EXERCISE CARE WHEN
TURNING THE MOTOR
SHAFT BY HAND. FAILURE
TO OBSERVE THIS PRE-
CAUTION COULD RESULT
IN BODILY INJURY.    

2. Turn the motor shaft by hand to

insure free rotation. A slight
resistance maybefelt due to a

rotor magnetic force. Make

certain motor leads are not

touching.

3. Make sure the motor’s
foundation is sufficiently rigid to
prevent vibration.

4. Mount the motorto the

machine. See Figure 3-2 for

typical mounting dimensions.

Figures 3-2a and 3-2b show
servo motor dimensions.

5. Make sure the motoris
properly aligned with the driven

machine to minimize

unnecessary motorloading

from shaft misalignment. After

careful alignment, bolt the

motor securely in place.

6. If the motor will be accessible

while it is running, install a

protective guard aroundall

exposed rotating parts.

Install a Transformer

(If needed)

Input transformers step up or step

down input voltage and can be
either autotransformers or

isolation transformers.Isolation

transformers help eliminate:

e Damaging A-C line voltage

transients from reaching the

controller.

e Damaging currents, which could
develop if a point inside the
controller becomes grounded.
 

CAUTION

Controller can withstand 5000

amperes short circuit RMS

symmetrical current. If the

power source can generate
more, provide an_ isolation

transformer, a line reactor, or

other meansof similar imped-

ance. Failure to observe this

precaution could result in

damageto, or destruction of,

the equipment.    

Install an Input Disconnect
 

 

DANGER

THE NEC REQUIRES THAT
AN INPUT DISCONNECTBE
PROVIDEDIN THE INCON-
ING POWERLINE ANDEI-
THER BE LOCATEDWITHIN
SIGHT OF THE EQUIPMENT
OR BE LOCKABLE. FAIL-
URE TO OBSERVE THIS
PRECAUTION COULD RE-
SULT IN SEVERE BODILY
INJURY OR LOSSOFLIFE.   

. Install an input disconnectin

the incoming powerline

according to the NEC.It must

either be located within sight of
the controller or be lockable.

. Size the disconnect to handle

the primary circuit inrush

current of the input transformer,

if used, as well as any loads

the disconnect may supply.

. Install the disconnectin the

primary circuit of the input

transformer,if used.

SuppressElectrical Noise

1. Suppress each switched
inductive device orits wiring
(solenoids,relay coils, starter

coils, etc.) near the controller

with an RC suppression

device, such as Reliance part
600686-33A,to avoid transient

voltages that could disturb
electronic circuits. A 220- ohm,

1/2 watt resistor in series with a

1/2 microfarad, 600-volt

capacitor can be used as the

suppressor.

. Physically separate the wiring

of the switching devices noted
in Step 1 above from low level

signal circuits.
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Figure 3-2. Motor Mounting Dimensions.
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Review the 2CN
Connector Pin
Functions Before
Wiring

The controller interfaces with

external operator devices, motion

control modules, PLC, and other

logic devices through the 2CN
connector. This connector accepts
input analog signals and logic
signals. The connector also
contains outputs for remote

monitoring.

12-Volt Control Power

Supply
The controller is designed to

isolate the reference and

sequencing circuits by using two
powersupplies. The controller

includes a 12 VDC powersupply

to operate the referencecircuit.

This poweris available on pins
2CN-1 (+12 VDC), 2CN-2 (-12
VDC), and 2CN-19 through

2CN-25 (OV).

The sequencing circuit containsall

optically isolated inputs and
outputs. Powerfor these functions

is not included in the controller.

The power supply can be 12 to 24

VDC and must be wired to 2CN-10

(+V1) and 2CN-26 through 2CN-32

(OVI). This power supply must
source 40 mA maximum at 12

VDC.

Analog Input Signals

Speed/Torque Reference

The controller accepts analog

reference signals when operating

as a speed or torque regulator.

The SR potentiometer allows the

maximum differential input voltage

between 3 and 26 volts. Maximum
single-ended inputs can be
between 2 and 16 volts. The
reference can be eitherdifferential
or single-ended signals. The SR
pot allows maximum differential at

input voltages between 3 and 26
volts. Maximum single-endedinput

voltages can be between 2 and 16
volts. See Figure 3-3. Wire

differential signals to pins 3 and 4.

Two inputs exist for single-ended
signals. The input pins are 5 and
39 while the commonpins are 19

through 25. The input impedance

is 10K ohmsfor these inputs.

If a single-ended input signalis

desired with a ramp, connectthe
input to pin 4 and connect the

signal zero to pin 3.

 

 

IN1—

HR2Z000 CONTROLLER

 
6.5K OHMS +

 

 1OK OHMS

RAMP
+

  
 

 
DIFFERENTIAL | 2CN-3
ANALOG INPUT | INT+

 
1

Lt —_

10K OHMS
 

2CN—4

 
 LJ +

6.65K OHMS

 

2u

ae
A

  
10K OHMS

10K OHMS 5K OHMS
 

SINGLE-ENDED
ANALOG INPUT

SINGLE-ENDED
ANALOG INPUT  

 

10K OHMS SR

 
8V=100% SPEED OR
200% CONTROLLER
RATED CURRENT

) SK OHMS

681 OHMS      
Figure 3-3. Speed/Torque Reference Circuitry.
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Current Limit

Although a currentlimit pot is

standard on the controller
faceplate, provisions for remote
current limit are provided. Two

remote currentlimit pots, one for

each direction, can be wired
according to Figure 3-4.

Analog Output Signals

Two analog outputs are available
for remote monitoring of speed

and load. These outputs are used

when optional meters are

supplied. See Figure 3-5. The
maximum source for each output

is 1 mA.

SPEED:The signal on pin 8(+)

and 19 through 25(OV) calibration
is based on the motor/encoder

selection on 1SW-3 and 1SW-4.

Whenusing 2000 RPM motors

with 2500 PPR encoders, the

signal will be 4.8 VDC at 2000
RPMat the OA output. The

polarity of the signal is either

positive or negative based on

direction.

TORQUE:The signal on pin 9(+)
and 19 through 25(0V)is

proportional to output torque when

power matched control and motor
are operating. The signal is 8 VDC

at 200%torque at the OA output.
The polarity of the signalis either

positive or negative based on

direction.

 

 

 

  

 
SK

( OHMS

   
5K

( OHMS  ! tf OV

2CN—22

  

 

HRZ000 CONTROLLER

 

   

A LOW
VOLT

B SEL   

  
   

A LOW
VOLT

B SEL        
Figure 3-4. External Current Limit Pot Circuitry.
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Figure 3-5. Typical Circuitry for Monitoring Speed/Torque.
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Logic Input Signals

Eight optically isolated inputs are
available through the 2CN
connector. Each input requires 4

mAin the ON state when a 12

VDC supply is used. A typical

input is shown in Figure 3-6. The

common(OVI) for all inputs are

pins 26 through 32. A brief

description of the seven functions

follows; the pin numbers are
shownin parenthesis.

RUN(11): This input (RUN) starts

the controller when closed.

Maintained-Start/Stop operator
devices must be usedfor this

function.

RESET(12): This input (RST)
resets the controller after a fault

has occurred. A momentary
operator device mustbe used for

this function.

PROPORTIONAL SPEED
LOOP(13): This function (P)

selects a proportional only speed

loop regulator. Note 1SW-6 has
no effect when this function is

enabled.

SHAFT CLAMP(14): This signal
(SLK) clamps the shaft whenthe

controller operates in Position

mode.

SEALIN INPUT(15): This input
(RSI) provides electronic input for
momentary run input.It is similiar

to a seal in contact but is not a
physical contact. See the
Start/Stop circuits shown in Figure
3-12.

INHIBIT (+) REFERENCE(16):
This input (FHC) prevents the

controller from respondingto a

positive speed/torque reference.

 

WARNING

THIS DRIVE IS CAPABLE
OF OPERATING AT AND
MAINTAINING ZERO
SPEED. THE USERIS RE-
SPONSIBLE FOR ASSUR-
ING SAFE CONDITIONS
FOR OPERATING PERSON-
NEL BY PROVIDING SUIT-
ABLE GUARDS AND AU-
DIBLE OR VISUAL ALARMS
OR OTHER DEVICES TO
INDICATE THAT THE DRIVE
IS OPERATING OR MAY BE
OPERATING AT OR NEAR
ZERO SPEED.FAILURE TO
OBSERVE THESE PRE-
CAUTIONS COULD  RE-
SULT IN BODILY INJURY.    

INHIBIT (-) REFERENCE(17):
This input (RHC) prevents the

controller from responding to a

negative speed/torque reference.

INHIBIT REFERENCE(18): This
input (ZHC) and SHAFT CLAMP
(14) prevent the controller from

responding to both positive and

negative speed/torque references

when the parameterdip switches
are selected for speed or torque

regulation.

 

 

 

HR2Z000 CONTROLLER

 +V

 OV

2CN-10

    
12—VOLT TO
24—VOLT
SEQUENCE
POWER
SUPPLY

 

2CN
26-32

 

6
.
8
K

O
H
M
S

RUN
RST

SLK
FHC 

 

RHC
ZHC
RS

     
 4H

| 2CN

      2CN26-32  
 

   
 

Figure 3-6. Typical Optically Isolated Input.
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Logic Output Signals

Four optically isolated outputs are

available on the 2CN connector.
Each output will source a
maximum of 20 mA. The common

(OVI) of these outputs are pins 26

through 32. A brief description of

the outputs follows; the pin
numbers are shownin
parenthesis. Figure 3-7 shows the

typical circuitry of an output.

READY(42): This output (RDY)
indicates proper poweris applied

and no faults are present.

POSITION ERROR(43): This
output (POS) indicates that an

error has occurred when the

controller is operating in the

Position mode.

$Z(44): The indication of this

output (SZ) depends on the mode
selected: SPEED/TORQUE:
Indicates that the drive is

operating at a speed less than the

value determined by the PG pot.

POSITION: Indicates that

positioning is complete.

 

WARNING

THIS DRIVE IS CAPABLE
OF OPERATING AT AND
MAINTAINING ZERO
SPEED. THE USER IS RE-
SPONSIBLE FOR ASSUR-
ING SAFE CONDITIONS
FOR OPERATING PERSON-
NEL BY PROVIDING SUIT-
ABLE GUARDS AND AU-
DIBLE OR VISUAL ALARMS
OR OTHER DEVICES TO
INDICATE THAT THE DRIVE
IS OPERATING OR MAY BE
OPERATING AT OR NEAR
ZERO SPEED.FAILURE TO
OBSERVE THESE PRE-
CAUTIONS COULD RE-  SULT IN BODILY INJURY.
 

ROTATION DIRECTION(45): This

output (DIR) indicates motor

rotation direction. ON indicates

counterclockwise rotation when

viewed from the shaft end. The

drive does not haveto be in RUN

mode. Output stays latched until a

changein direction occurs.

 

 

 

     

 

  

   

 

HR2Z000 CONTROLLER

 

    

2CN-10

/
20mA 2CN epy
MAX

p——< POS
SZ

16 v DIR

V V

OVI  
ov   

* Required input resistance to limit current draw.   
Figure 3-7. Typical Optically Isolated Output.
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SignalInputs

Whenplaced in Position mode,
the controller accepts a serial

pulse train reference. This

reference can beeithera single or

dual channel signal. The dual

channelsignal should be 90

degrees in quadrature so that the

HR2000 controller will reverse with

the source signal. Connect one

channel of the dual channel signal

to pins 47 and 48 andthe other

channelto pins 49 and 50 as

shownin Figure 3-8. If a single

channel signal is used, connect
the reference frequency to pins 49

and 50. Connectthe direction
signal to pins 47 and 48. Refer to

Figure 3-8 for single channelinput

signals. When using either single

or dual channel signal, the pulse
magnitude should be 3.5 to 8.0
volts and the input frequency

should not exceed 750 KHz.If 750
KHz is exceeded,the controller
will IET. The speed is based on

the input frequency using the

following formula:

Pulse Motor

Freq = Encoder X Speed APMx
(Hz) (PPR) actor

Note: Factor is an integer scaling

constant used to calibrate input
pulse frequency. The integeris set

by using the optional Operator’s

Terminal (M/N 3RE10) under the
Gear Ratio Menu. The default
value is 4; the integer range is 7 to

10.

 

 

 

 

    

  

 

        
   

    
 

 

 
 

 
 

     

P

Ze Ylpt
3,5-8V | fC

2CN—49
DIFFERENTIAL P

2CN—5O

P

Z| Ylpte
3,5-8V :

2CN—47
DIFFERENTIAL =

| 2CN—-48

K K+1 K K-1 K-2

| | K+l K K-l -K-2

PENCE | CHANNEL A
rererence J LJ tJ tt Cd pucse ——_f ff ff

reference —.1 LJ LI LI LJ

DIRECTION [|
CHANNEL B lo] fo md

re} t+ 500 ns MIN PULSE
REFERENCE SJ

-} 500 ns MIN
500 ns MIN- DUAL CHANNEL FREQUENCY INPUT

naa rm 1.3 us MIN
(90 degree QUADRATURE)

SINGLE CHANNEL FREQUENCY INPUT   
Figure 3-8. Typical Position Reference Circuits.
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Signal Outputs a TTL compatible, differential line load. Thesesignals are not

driver. The high level output range isolated from signal common.

is 3.2 V (typ.) with a minimum of Channels A and B can bedivided
: 2.5 volts at 20 mA load. The low by 1, 2, or 4 by using 2SW-7 and

| the 2CN tor.
avallab cone CN connector level range is 0.32 V (typ.) with a 2SW-8 switches. See Figure 3-9
The signals available are . : -. . .
Channels A. B. Z. andtheir maximum of .50 volts at 20 mA for a typical wiring configuration.

The motor mounted encoder

feedback signals are repeated and

complements. The output signalis
 

  

 HR2Z000 CONTROLLER
 

 

    
 

 

 

    

(“78 I ioA tC uy . 4

| y sa | 20N—34 P|

2CN—33 DIVIDER

$B= “ee | r |

| t al 2CN—35 ON      
2CN—36

 

   eetwy f

ye “|Hef ON
; oo

Z Pulse Relationship to A and B channels

           
  

  

  

      

Serial Numbers before 9xxxxx Serial Numbers 9xxxx

| ! 2 ! ie Pl
: ko . .

~SLELEFLELE LL ,.S LE LILI Le
eL FLE LALA LIE el FLL Lr
Z d< 2P Zz d< 2P ee

—_—T—_———— CCW VIEWING SHAFT —>» —_—T_—_——— CCW VIEWING SHAFT —>   
Figure 3-9. Typical Signal Output Circuitry and Pulse Relationship.
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Wire the Drive
 

DANGER

THE USERIS RESPONSIBLE
FOR CONFORMING TO THE
NEC AND ALL OTHER
APPLICABLE LOCAL
CODES WITH RESPECT TO
WIRING PRACTICES,
GROUNDING, DISCON-
NECTS, AND OVERCUR-
RENT PROTECTION. FAIL-
URE TO OBSERVE THIS
PRECAUTION COULD RE-
SULT IN SEVERE BODILY
INJURY OR LOSSOFLIFE.   

CheckInput Power
Requirements

1. Verify that the input powerto

the controller correspondsto

the controller nameplate

voltage and frequency and that

the plant supply is of sufficient

ampacity to support the input

current requirements of the

controller.

. The controller is shipped to

accept 230 volts A-C. If input

voltage is 208 volts, reconnect
the powersupply terminals

located inside the controller as
follows (Figure 3-10):

e Open the hinged controller
panel by removing the two

screws, pulling the panel up

on the hinge, and swinging

the panelto the right.

e Locate the internal
three-position power terminal

block in the non-hinged part

of the controller and

reconnect the RED wire:

— 230 VAC (factory set):
Jumperwire on top spade
connectorlabeled 230 V.

— 208 VAC: Jumper wire on

center spade connector

labeled 208 V.

 

 

CAUTION

If the power supply connections
do not correspond to the input
line voltage, incorrect voltageis
applied which could cause an

IET. Failure to observe this
precaution could result in dam-

age to, or destruction of, the

controller.
 

e Close and secure the hinged

controller panel.

3. Provide a transformer between

the plant power supply and the

controller if the correct input

line voltage is not available.
Referto “Install a Transformer

(if needed)” in this chapter.

. Throughout the wiring

procedures,refer to Figure
3-11 for wiring locations.

 

&
S
S
S

©)

230V INPUT CFACTURY SET) 

 

©)
8
S
S

©)

  

208V INPUT  
 

Figure 3-10. Internal Input Power Supply Connections.
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Figure 3-11. Location of Typical Control Wiring and Startup Components.
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Provide Appropriate

Grounding
 

DANGER

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

1. Run a suitable equipment

grounding conductor or
bonding jumper unbroken from

the chassis ground (G) terminal

on the controller faceplate

(Figure 3-11) to the grounding

electrode conductor (earth

ground).

Note that, with an enclosed
controller, the chassis ground
(G) terminal is connected to the

ground terminal near the top of

the enclosure; therefore,

connectthe enclosure ground

to earth ground.

2. Connect a suitable equipment
grounding conductoror

bonding jumperto the motor
frame, the remote operator’s

control station (if used), the
input power transformer(if

used), and the controller

enclosure. Run this conductor
or jumper unbroken to the

grounding electrode conductor

(earth ground).

Make PowerWiring
Connections
 

CAUTION

Motor Leads U, V, and W must

be connectedto terminals 601

(U), 602 (V), and 603 (W),
respectively. Failure to observe

this precaution could result in

damageto, or destruction of,

this equipment.   
1. Size and select input and

output powerwire according to

all applicable codessothatit is

adequate for the voltages and
currents to whichit will be

subjected.

2. Connect motor leads U,V, and

W to terminals 601 (U), 602

(V), and 603 (W), respectively,

on the faceplate of the

controller as shown in Figure

3-12. Note: the motor could

operate erratically if leads are

not connectedto the

respectively labeled terminals.

3. Connect blower motorleads, if

supplied, in Delta Connection

(see Figure 3-11a) and to

terminals 281, 282, and 283 on

the faceplate of the controller

as shownin Figure 3-12.

Note: Motor blower leads are

located in small round conduit box

on the endof the motor opposite

the motor shaft. Refer to Figure

3-11a for lead identification.

4. Connect thermostatleads as

shownin Figure 3-12.

 

 

(Delta)

W2@ U2

U1 V1

1* 14 L2 L3

NN
 LOWER VOLTS

(Star)

v2 o—e—__®
W2 U2 V2

wr UIQVI@ WI
“une. tt b2 88

HIGHER VOLTS
NOT USED /

1* L1, L2, and L3 connect to 281, 282, and 283.

NOTE:Verify rotation. With correct rotation, fan blowsair from fan end to shaft.

~ Lead Guide

T1 = U1 = Black

T2=V1 =Blue

T3 = W1 = Brown

T4 = U2 = Green

T5 = V2 = White

T6 = W2 = Yellow

 
 
 

Figure 3-11a. Blower Motor Connection Diagram.
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5. Connect the load side of the
drive short circuit protective

device to terminals 181 (R),

182 (S) and 183 (T) on the
faceplate of the controller or
through the optional

DisconnectKit if used. See
Figure 3-12.

 

DANGER

THE DISCONNECTKIT IS A
CONVENIENCE DISCON-
NECT ONLY. IT IS THE US-
ERS RESPONSIBILITY TO
PROVIDE THE REQUIRED
DRIVE SHORT CIRCUIT
PROTECTION. FAILURE TO
OBSERVE THIS PRECAU-
TION COULD RESULTIN SE-
VERE BODILY INJURY OR   

Note: Drive short circuit protection

must be provided by the customer

with a UL listed or CSA certified

fuse or circuit breaker in a circuit

with maximum available

symmetrical short circuit current

equalto or less than 5000 Amps.

Select a drive short circuit

protective device from columns1,

2, 3, or 4 of Table 3-1.

The optional DisconnectKit is a

convenience disconnect only and
does not provide the required
drive short circuit protection.

Depending on the application, the

drive short circuit protection may

be the same device as that
required by the National Electical

Code.

6. Connect the normally closed

motor thermostat to pins 40

and 41 of connector 2CN as

shownin Figure 3-12.

 

CAUTION

If the motor thermostat is not

properly wired, the controller

will not stop when the contactis
opened. Failure to observethis

precaution could result in dam-

age to, or destruction of, this

equipment.   

 

 

  

 

 

       

LOSS OFLIFE.

Table 3-1. Drive Short Circuit Protection Requirements.

1 2 3 4

RATED MAXIMUM
DRIVE INPUT FUSE INPUT FUSE THERMAL
HORSE- UL CLASS UL CLASS MAGNETIC MAGNETIC TRIP
POWER RK5 250 VAC RK5 250 VAC C/B ONLYC/B POS.

Westinghousereference
numberis shownin

( )
7.5 35 Amp 40 Amp 40 Amp 50 Amp | A

(HMCP050G2)

15 60 Amp 60 Amp 60 Amp 100 Amp | A

(HMCP100L3)   
Make Control and Signal
Wiring Connections

Note: Signal wiring must be
soldered to the mates that connect
to the two connectors located on
the face of the controller hinged

panel. The mating connectors and
sleeve tubing are supplied with the
controller. Refer to Table 7-5 for

sequencing and encoder cables
with a connector on one end and
terminal boards on the opposite

end for control cabinet mounting
that are available from Reliance
Electric. Encoder signals terminate

at the motor through an MS

connector. The mating MS

connector is supplied with the
motor. Refer to Table 7-5 for

3:16

available Reliance encoder cable

kits that have a pre-soldered MS

connector on one end and

provisions for either a connector or

wire lugs on the opposite end.

1. Use a minimum of #22 AWG

twisted wire (Reliance part

number 417900-76EAD or

equivalent) having two to three

twists per inch.

2. Follow the below procedures

for routing wiring:

e Be sure all control and signal
wiring is physically isolated
from powerwiring. Currentin

powercircuits can induce
voltages in signal wiring.

e Run encoderwiring in a
dedicated separate steel

conduit (steelor flexible

armored steel).

e Do not route signal wiring
through junction or terminal

boxesthat contain poweror

control wiring.

e Have control wiring and

encoderwiring intersect

powerwiring at a 90-degree

angle.

e Do not route signal wiring
near devices producing

external magnetic fields.
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3. If the motor is mounted more

than 100 feet from the

controller, install the optional

Encoder Isolation/Buffer Kit

(M/N 3EB1) betweenthe
controller and the motor

encoder.

Wire control and signal wiring

to the appropriate connector on

the face of the controller

hinged panel according to

connection diagram Figure
3-12. Refer to Figures 3-13 and

3-14 to identify connector pin

locations and Tables 3-2 and
3-3 for connector pin functions.

Note: /f optional motor encoder
circuit box is provided, use color

code information shownin Table
3-3.

5. For 3CN and Encoder(Motor
MS) Connector Pin

Configurations, wire the

connection pins S and E per
Figure 3-14. Note that the

sensing terminal for the

encoder (P/S) needs 5 volts

D-C for proper operation.
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Figure 3-12. Typical Connection Diagram.
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Figure 3-13. 2CN Connector Pin Configuration.
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Table 3-2. 2CN ConnectorPin Details.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

PIN SYMBOL FUNCTION

1 +V +12V internal power supply — 20 mA draw (maximum)

2 -V —12V internal power supply — 20 mA draw (maximum)

3 IN1- Positive differential Speed/Torque reference input

4 IN1+ Negative differential Speed/Torque reference input

5 IN2 Single-ended Speed/Torque reference input

6 LFE Remote control limit input for FWD motoring, REV regenerative

7 LRE Remote controllimit input for REV motoring, FWD regenerative

8 SFB Analog output proportional to speed + 4 to 4.4 VDC* = rated speed

9 ITR Analog output proportional to current +8.0 VDC* = 200%

10 +VIl Isolated 12 to 24 Volt power for sequencingcircuit

11 RUN Start/Stop — maintained contact required

12 RST Reset — momentary contact required

13 P Proportional speed loop

14 SLK Inhibits torque reference in torque mode. Locks motorshaftin
Position/Speed mode.

15 RSI Seal contact for “Run”. See Figure 3-12, START/STOP CIRCUIT.

16 FHC Inhibit positive Speed/Torque reference

17 RHC Inhibit negative Speed/Torque reference

18 ZHC Inhibits Torque reference in Torque mode. Locks motorshaft in
Position/Speed mode.

19-25 OV Commonfor +/-12 V supply on pins 1 and 2

26-32 OVI Commonfor isolated 12 to 24 V supply on pin 10

33 A Channel A of buffered encoder output

34 A ChannelA of buffered encoderoutput

35 B Channel B of buffered encoder output

36 B ChannelB of buffered encoderoutput

37 Z ChannelZ of buffered encoder output

38 Zz ChannelZ of buffered encoder output

39 IN3 Single-ended Speed/Torque reference input

40 TH1 Connection points for remote safety devices (thermostats, etc.)

41 TH2 Connection points for remote safety devices (thermostats, etc.)

42 RDY Ready to run output

43 POS Position modeerror output

44 $Z Speed/Torque: low speed output; Position: positioning complete
output.

45 DIR Motor rotation direction: ON = FWD (CCW reviewed from the shaft

end)

46 SH Shield wire connection

47 Ss Position mode input — direction (0° “A” phase of dual channel signal
with 2 SW-5 on.)

48 S$ Compliment of S

49 P Position modeinput — frequency. (90° “B” phase of dual channel
signal with 2 SW-5 on.)

50 P Complementof P   
* No Load on Meter Circuit
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MOTOR MS CONNECTOR   
Figure 3-14. 3CN and Encoder (Motor MS) Connector Pin Configurations.

Table 3-3. 3CN Connector Pin Details (grouped by required twisted pair).
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

Motor
3CNPin MsPin Function Symbol?)

1 A Channel A output

2 B Channel A output PGA

3 Cc Channel B output
= PGB

4 D Channel B output

5 F Channel Z output
= PGZ

6 G Channel Z output

7 N Shield SH

8 H Channel U output PU

9 J Channel U output

10 K Channel V output py

11 L ChannelV output

12 M Channel W output pw

13 T Channel W output

14 P Spare Wire SP

15 E Senseterminal for SEN
encoder powersupply

16 Not used

17 S$ +5V powersupply PG5

18 R OV |powersupply PGO

19 R OV powersupply

20 S$ +5V powersupply PG5 

(1) Referto Instruction Manual D5-3024 for the motor encodercable color chart.
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Set Regulator Dip Switches

Dip switches are provided to set
parameters for the regulator. Each

switch can be ON(to the right) or

OFF(totheleft).

1. Locate these switches through

the window onthe face of the
controller hinged panel.

2. Set dip switches 1SW and
2SWfor the regulator

parameters desired. Refer to

Table 3-4 for details about the

dip switches.

These functions must be

initialized to be operative.

applying power. Referto

3. The following functions are not

enabled while the controller is
running: PG, OL, INS, and DIR.

Table 3-4. Dip Switch Descriptions.

Select switch settings before

Chapter 4, “Start and Adjust
the Controller,” for information

on initializing these functions.

 

 

 

 

 

 

    
 

 

 

 

 

 

 

 

 

 

    

Switch | Parameter Description

Switch 1SW Functions

1SW-1 Control Mode Selects 1 of 4 operating modes: speed regulator, torque regulator, position regula-
tor, or encoder test mode. The encodertest mode disables the feedbackandwill
run the motorat a high rate of speed. Use this modeonly for diagnosing encoder
faults.
Switch Regulation Encoder

Speed Torque Position Test
1SW-1 OFF OFF ON ON
1SW-2 ON OFF OFF ON

1SW-3 PG”) Defines the motor base speed and encoder PPRappliedto the controller.
6-Pole 8-Pole

14SW-4 (INIT 3)* (INIT 2)*

ON = 2500 PPR ON = 3000 PPR
1SW-3 OFF =3000 PPR OFF = 2500 PPR

ON = 1750/2000 RPM Motor ON = 2000 RPM Motor
1SW-4 OFF = 3000 RPM Motor OFF= Not in use

* See Section 4 forinitialization (INIT) explanation.

1SW-5 OL!) Selects the overload protection characteristics. (OFF = 50% to 100%controller
rated current; ON = 33%to 66%controller rated current).

1SW-6 AP‘) Enables P/P| Automatic Switching of Speed Control Amp
(ON = P/PI Automatic Switching, OFF = Pl)

1SW-7 BBK®) Disables the base driver and prevents the outputtransistors from firing; use only
during troubleshooting. Enabling this switch will cause the BBK LEDtoilluminate
(ON = DISABLE; OFF = ENABLE). Do not turn OFF whendrive in Run mode.

1SW-8 INSW) Inspection mode; used only by Reliance personnel during test and setup proce-
dures prior to shipping (OFF = normal Run mode; ON = Inspection mode).

Switch 2SW Functions

28W-1 TST Enablethe test signal, a reference generated by the TST pot (ON test signal en-
able; OFF = test signal disable). The 3SW switch above 1 SW selects polarity of
the test signal.

2SW-2 Sl Speed loopintegral switches; adds more capacitors to the speed loop.
28W-3 Switch x1 x3 8

28W-2 OFF ON OFF ON
28W-3 OFF OFF ON ON

28W-4 OP1 Selects the acceleration and deceleration rates (OFF = 1 to 18 seconds; ON = 0.1
to 1.8 seconds)

2SW-5 OP2 Selects position reference signal input (ON = dual channel signal input; OFF =
single channelsignal input)

2SW-6 DIR Determines the direction of shaft rotation for a positive reference (ON = FWD,
CCW whenlooking at the motor shaft; OFF = REV, CW whenlooking at the motor
shaft).

283W-7 DIV Divides the isolated/buffered encoder pulses repeated on connector 2CN.
Switch Division Default Do Not Use

2SW-8 4 2 1
2SW-7 OFF ON ON OFF
28W-8 ON OFF ON OFF   

(1) The following functions are not enabled while the controller is running: PG, OL, INS, and DIR. These functions mustbeinitialized to
be operative. Select switch settings before applying power.

(2) Automatic switching enables integral control above 3 RPM anddisablesintegral control below 3 RPM. Also, 2CNpin 13 will override
this switch if asserted causing proportional only controlat all times.

(3) WARNING: DO NOT OPERATE SWITCH WITH POWERON.
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4: Start and Adjust the Controller
 

DANGER

ONLY QUALIFIED ELECTRI-
CAL PERSONNELFAMILIAR
WITH THE CONSTRUCTION
AND OPERATION OF THIS
EQUIPMENT AND THE HAZ-
ARDS INVOLVED SHOULD
INSTALL, ADJUST, OPER-
ATE, AND/OR SERVICETHIS
EQUIPMENT. READ AND UN-
DERSTANDTHIS MANUALIN
ITS ENTIRETY BEFORE
PROCEEDING. FAILURE TO
OBSERVE THESE PRECAU-
TIONS COULD RESULT IN
SEVEREBODILY INJURY OR
LOSS OFLIFE.   

Gather Necessary Test
Equipment

ChecktheInstallation
 

WARNING

THE USERIS RESPONSIBLE
FOR ENSURING THAT DRIV-
EN MACHINERY, ALL DRIVE-
TRAIN MECHANISMS, AND
PROCESS LINE MATERIAL
ARE CAPABLE OF SAFE OP-
ERATION AT AN APPLIED
MOTOR SPEED OF 3000
RPM. FAILURE TO OBSERVE
THIS PRECAUTION COULD 

 

CAUTION

Do not use a meggerto perform
continuity checks in the drive

equipment. Failure to observe

this precaution could result in

damageto, or destruction of,

the equipment.   
The following equipmentorits

equivalent is recommended:

e A two-channel oscilloscope with

10 to 1 probes.

e A digital volt-ohmmeterwith a

10 megohminput impedance on

all ranges, such as a Fluke

8022B.

e Either an Optional Exercise
Module (M/N 3RE4) or a
function generator with 0.5 V

peak, 1 to 3 Hz square wave

output or manually operated

switch with ungrounded 0.5 V
supply.

RESULTIN BODILY INJURY.   
1. Make sure the input

disconnectis in the OFF

position (power OFF).

2. Verify that motor nameplate
data correspondsto the

controller output ratings.

3. Makesure that any motor

thermal switch or overload

device, if required,is sized for

the rated motor current and is

wired according to Figure

3-12.

4. Rotate the motor shaft by

hand to checkthat the motor

is free from anybinding or

mechanical load problem and

that no loose items, such as

shaft keys, couplings, etc., are

present.

5. Visually check the controller

for mechanical damage and

remaining installation debris,
wire strands,etc.

6. Make surethatall coils, such

as relays and magnetic
valves, that are connected to

the controller or located in the

controller vicinity are

suppressed: A-C coils with RC

filters and D-C coils with

diodes in a non-conducting
direction.

Checkthe Wiring

1. Verify that the controller is

wired according to connection

diagram Figure 3-12.

2. Checkthat all connections are

tight.

3. Check that no solder bridges

are present on the connectors.

4. Check that signal leads are

separated from

electromagnetic fields.

5. Verify that A-C line voltage is
three phase, 230 VAC (208
VACif the internal input power

voltage RED wire was

changed as shownin Figure
3-10.

6. Verify that A-C line frequency

is 50/60 Hz.

7. Verify that the A-C line feeding
the controller has less than

5,000 ampsfault short circuit

rating.

4:1
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Initialize the Regulator

Note: Perform this procedure with

the motor uncoupled from the

load.

 

CAUTION

To prevent ignition of hazard-

ous atmospheres,all of motor

and encoder covers are to be
tightly closed and all screwsin
place when unit in operation.

Failure to observe this precau-

tion could result in damageto,

or destruction of the equip-
ment.   

The HR2000 controller contains

non-volatile, read-write memory

(EEPROM). This memory provides
the ability to operate a variety of

motor and encoder designs by

storing the default value of the
drive parameterslisted in Table
4-1. The HR2000 7 1/2 through 15

HP controllers are initialized at the

factory to INITS.If the controlleris

being installed for the first time

from the factory and the motor you
are using has the pole/RPM and
encodercharacteristics for INIT3

per Table 4-1, initializing the

regulator is not necessary (Note:
If the motor has a speed of 1750

RPM,INIT selections arestill

valid). The preferred INIT

selections for 4, 6, and 8 pole
motors arelisted in Table 4-1. If

you are unsure of the motor’s

design either obtain the data from

the nameplate or refer to Table 4-2.

Table 4-1. Default Values of EEPROM Version J or Later.

 

 

 

   

Init Procedure Poles Speed(’) Encoder Other Defaults Common
PPR To All Inits

INITO Use Step 2 of this 4 2000/3000 2500/3000 ZS Offset: Not Supported

procedure. ZS Delay: 353.6 mSec

INIT2 Use Step 3 of this |8 2000 2500/3000 |POSC:
procedure. e Scope: 16

INIT3 Use Step 4 ofthis |6 2000/3000 2500/3000 @ Delay: 353.6 mSec
(Factory setting) procedure. @ Signal: CONTINUOUS     
 

(1) 2000 = motors with 2000 or less nominal RPM.

3000 = motors with greater than 2000 nominal RPM.

Table 4-2. Motor/Encoder Characteristics for Initialization.

 

 

 

 

      
 

Motor Poles Base Speed Encoder PPR Motor Model Number

4 2000 2500 B14Hxxxx series

B18Hxxxx series

B9Oxxxx series

6 2000 2500 P21M301 thru P21M306

6 3000 2500 P21M307, P21M308

8 2000 2500 S-6200, S-6300, S-8350, S-8500
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To initialize the regulator, do the
following:

1. Uncouple the motor from the

load.

2. Determine whichinitialization

(INITO, INIT2, or INIT3) and

3.

procedure to use based on the

motor’s pole/RPM and
encoder characteristics.

Refer to Table 4-1.

(INITO) — Use this step for 4

pole motors only.

3.1 Turn power OFF.

3.2 Set 1SW DIP switchesfor

INITO as shownin

Figure 4-1.
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FRO ° QF
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G]
ee
e

2]
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S)
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[]

[]
¢

U a
o

 

S Zz TST

DEC ACC

FRQ QF ISW Settings:

4SW  3SW i ON
2: ON

esw C) FS Sw 3 OFF
1 7ST) BY ES |tye 4 OFF
245, |B Ewe S:! OFF

3 ES [itso 6: OFF
st | eS Ss 7) ON
6 DIR| |] RI 6 «Pp 3: ON
770v GE) EE) 7 BpK
8 [&} [| 8 INS       
M= SWITCH POSITION
RIGHT POSITION = ON   

Figure 4-1. INITO 1SW DIP Switch Settings.

3.3 Turn powerONfor 10

seconds.

3.4 Turn power OFF. INITO

procedureis now

complete.

3.5 Refer to Table 3-4 to set

1SW switches per your

application requirements.

3.6 Continue with the startup

and adjustment

instructions for “Review

the Controller Regulator

Jumpers”in this section. 4.2

4. (INIT2) — Usethis step for 8
pole motors only .

4.1. Turn power OFF.

Set 1SW DIP switches for

INIT2 as shownin

Figure 4-2.

4.3 Turn power ONfor 10

seconds.
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Figure 4-2. INIT2 1SW DIP Switch Settings.

4.4 Turn powerOFF. INIT2

procedure is now and adjustment
complete. instructions for “Review

the Controller Regulator
4.5 Refer to Table 3-4 to set

4.6 Continue with the startup 5. (INIT3)— Use this step for 6

pole motors only .

5.1 Turn power OFF.

 

 

     

Jumpers”in this section. 5.2 Set 1SW DIP switchesfor
1SW switches per your

application requirements INIT3 as shownin

, Figure 4-3.

OL oo os
CL} oon |SR
FRa} 9 °° |QF

aL Os
cL SR
o 6 PG
SZ TST

FRO QF  ISW Settings:
4Sw 3S th: ON

CSW Ry 1SW 2: ON
O 3: ON

1 1] EY Ef kwe ON
348t

|

S| Ee} 3 Si OFF
45op |Re Ge} ats 6: OFF
3 XL} KE} }S Ob 7; ON

é DIR) | RL] ]é ap 3 ON
B= SWITCH POSITION 74pv

|

GS EEL] 7 BK
RIGHT POSITION = ON ° EB} ER

|

6 INS     
Figure 4-3. INIT3 1SW DIP Switch Settings.

5.3 Turn power ONfor 10 5.5 Refer to Table 3-4 to set 5.6

seconds. 1SW switches per your

5.4 Turn powerOFF. INIT3

procedureis now

complete.

4:4

application requirements.

Continue with the startup

and adjustment

instructions for “Review

the Controller Regulator

Jumpers”in this section.
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Review the Controller
Regulator Jumpers

The regulator has several jumpers

to enable functions or to change

the range of adjustments. Jumpers
available for customerselection

are 1J and 2J. See Figure 7-11 for

their location on the regulator

board.

Notch Filter 1J

This jumperhasthree pins:

position A, common,and position

B.

Position A disables the filter,

causing the FRQ and QFpots to

have no effect. Position B allows

the notchfilter to effect the

reference circuit to prevent
tortional vibrations on applications

in which reflected load inertia is

substantially larger than motor

inertia. See Figure 4-4 for

frequency relationshipsof a typical

notchfilter.

Accel/Decel Ramp 2J

This jumper has 3 pins: position A,

common,and position B.

Position A bypasses the ramp

circuit such that the input
reference is fed directly into the
regulator’s internalcircuitry

without conditioning, causing the

ACC and DECpots to be

inoperative.

Position B places the rampcircuit

in series with the differential input

reference; the acceleration and
deceleration rates can be adjusted
using the ACC and DECpots.

Factory Setup 3J

Disable current minor loop

operation. This jumperis used for

regulator adjustment and

monitoring at the factory.

DO NOT REMOVE.

Review the Regulator
Pots

The controller has twelve pots for

use during startup. To access the

pots, removethetinted plastic

cover that covers the pots. On the
inside of the coveris a plastic

screwdriver with which to adjust

the pots. To assist in pot settings,

there are six voltage level test

points located abovethe pots.

Symbol: OL

Function: Inverse time overload
Range: See Figure 4-5A.
Factory Setting: 100%of motor

rating (5 V)

Symbol: CL

Function: Maximum

instantaneous current output

Range: See Figure 4-5B.
Factory Setting: 3.8 V, 200%of

motorrating

Symbol: SG
Function: Speed loop gain Range
6.8 to 35
Factory Setting: 6.8

Symbol: SZ

Function: Speed feedbackoffset.

Sets motor speed with minimum

reference in Speed or Torque

mode.

Range: -—12to+12 RPM

Factory Setting: Mid range,

approximately 0 RPM

Symbol: DEC

Function: Deceleration rate

Range:

e With 2SW-4 on,

0.1 to 1.8 seconds
e With 2SW-4 off,

1.0 to 18 seconds
Inoperative if jumper J2 is in

position A

Factory Setting: Full CCW

Symbol: QF

Function: Notchfilter Q factor
Fo

Q= “BW
Range: 0.5 to 2.5 (5 to 230 mV)

Inoperative if jumper 1J is in

position A.

Factory Setting: Full CCW; =0.5

jumperin position B

 

Symbol: FRQ
Function: Notchfilter frequency

Range: 30 to 1400 Hz

Inoperative if jumper 1J is in

position A.

Factory Setting: 500 Hz (3.6 VDC)

Symbol: OS
Function: Overspeed IETsetting

Range: See Figure 4-5C.

Factory Setting: 3.5 V, 2600 RPM

Symbol: SR

Function: Input reference gain at

SRtest point
Range:

e 0.3 to 2.7 for differential inputs

e 0.5 to 4.0 for single-ended
inputs

See Figure 4-5D.

Factory Setting: Full CCW

Symbol: PG

Function: Has twofunctions

dependenton regulator mode:

e Speed/Torque mode: Adjusts

minimum speed detection
circuit, used to illuminate SZ
LED and changelogic level of
SZ output

e Position mode: Position loop
gain

Range:

e Speed/Torque mode:0.5 to 90
RPM

e Position mode: 0.4 mV to 100

mV per pulse
Factory Setting: Full CCW

Symbol: TST

Function: Reference inputin

encoder test mode. Encodertest
modeis turned on by 2SW-1.
Range: 0 to 10 volts (Polarity
set by 3SW)

Factory Setting: Full CCW

Symbol: ACC
Function: Acceleration rate

Range:

e With 2SW-4 on, 0.1 to 1.8

seconds
e With 2SW-4 off, 1.0 to 18

seconds
e Inoperative if jumper 2J is in

position A.

Factory Setting: Full CCW

4:5
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Start the Controller

Startup is a two-part procedure

that is performedin the following

sequence:

1. Running the drive in the

Speed Regulation mode with

the motor uncoupled from the

machine orload.

Running the drive in the

selected regulation modewith

the motor coupled to the

machine orload.

Note: Should the controller IET,

press the Reset pushbutton (4SW)
on thefront of the controller to

reset all faults.

Perform Startup Procedure1

with Motor Uncoupled
 

 

Do not perform Procedure 2

before Procedure1. Failure to

observe this precaution could

result in damage to, or de-

struction of, the equipment.

CAUTION

  

 

 

WARNING

THIS DRIVE IS CAPABLE OF
OPERATING AT AND MAIN-
TAINING ZERO SPEED. THE
USERIS RESPONSIBLE FOR
ASSURING SAFE CONDI-
TIONS FOR OPERATING
PERSONNEL BY PROVID-
ING SUITABLE GUARDS
AND AUDIBLE OR VISUAL
ALARMS OR OTHER DE-
VICES TO INDICATE THAT
THE DRIVE IS OPERATING
OR MAYBE OPERATING AT
OR NEAR ZERO SPEED.
FAILURE TO OBSERVE
THESE PRECAUTIONS
COULD RESULTIN BODILY
INJURY.   

Follow all of the “Check the

Installation” proceduresif not
already performed.

Make sure all power is OFF.

The D-C bus capacitors

remain charged forat least

one minute after poweris

removed. Do not work on the

controller unless the

capacitors are fully
discharged. The POWER LED

should not beilluminated at

this time.

 

DANGER

THIS EQUIPMENTIS AT LINE
VOLTAGE WHEN A-C POW-
ER IS CONNECTED TO THE
CONTROLLER. WHENEVER
POWER IS REMOVED,
VERIFY WITH A VOLTMETER
AT FACEPLATE TERMINAL
147(+) AND 145(-) THAT THE
D-C BUS CAPACITORS ARE
DISCHARGED BEFORE
TOUCHING ANY INTERNAL
PARTS OF THE CONTROL-
LER. FAILURE TO OBSERVE
THIS PRECAUTION COULD
RESULT IN SEVERE BODILY
INJURY OR LOSSOFLIFE.   

5.

Connect a voltmeter to
faceplate terminal 147(+) and
regulator board terminal

145(-) (see Figure 7-11).

Read this voltmeter every time

you turn power OFFto verify

the D-C busisfully
discharged. See Step 2
regarding the D-C bus

discharge.

Uncouple the motor from the

machineorload.

Set regulator switches 1SW

and 2SW as shownin Figure
4-6.

Verify that the pots are set

according to “Review the

Regulator Pots.” See Figure
4-6.

4:7

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE| www.artisantg.com



 

OL
CL
FRQ

OL

CL

SG

SZ

DEC

FRQ

CSW

1 TST
ods!

= JoP
6 DIR
fav 

TEST POINTS TO CHECK VOLTAGE LEVELS

TO ASSIST IN SETTING CORRESPONDING POTS.

Vv

 

O
0
0

<

 

 
 

 
 

 
 

 
 

 
  D}

0]
|B

]
|G

]
|B

}
[0

]
oc

e

D}
0]

DB
}

|G
}

|B
}

|]
©

    

 

+
b ” =< w %) <

O cm

 

 

OL
CL
SG
SZ
DEC
FRQ
OS
SR
PG
TST
ACC
QF

U
Y
N

O
o
N
n
n
o

oO
)

7
D

A
1
A
M

TST

ACC

R= SWITCH POSITION
RIGHT POSITION = UN

MID ¢3,0V>
TOR CW C3.8V)
FULL CCW
MID ¢O RPM)
FULL CCW (<1 SEC)
MID (3.6V (300 Hz)
7I% CW C35V)
MID (4V)
FULL CCW
FULL CCW
FULL CCW («1 SEC)
FULL CCW (0,5)

 

Figure 4-6. Controller Switch and Pot Settings for Procedure 1 and Speed Mode
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7. Wire the controller for Speed

reference using Figure 3-12.
 

 

WARNING

VERIFY THE START CON-
TACTS ARE OPEN AND A
START SIGNAL IS NOT
PRESENT BEFORE APPLY-
ING POWER. ELECTRICAL
NOISE, IMPROPER WIRING,
OR MALFUNCTIONING
COMPONENTS COULD
CAUSE THE MOTORTO RO-
TATE WHILE THE CONTROL-
LER IS SET AT ZERO SPEED.
FAILURE TO OBSERVETHIS
PRECAUTION COULD RE-
SULT IN BODILY INJURY.   

Verify that the Start contacts

are open,a Start signal is not
present, and the Speed
reference input is 0 volts.

 

 

DANGER

THE REMAINING STEPS
ARE MADE WITH POWER
ON. EXERCISE EXTREME
CARE BECAUSE HAZARD-
OUS VOLTAGE EXISTS.
FAILURE TO OBSERVETHIS
PRECAUTION COULD RE-
SULT IN SEVERE BODILY
INJURY OR LOSSOFLIFE.   

9. Turn power ON.

Note: The POWERON,the RDY,

and the SZ LEDs should

illuminate.

10. Check blowerrotation. Air flow

11.

12.

should bein the direction of

the main motor.If it is not,

interchange the powerleads
to studs 2 and 4. (Referto

Figure 3-11a.)

Give the controller a Start

command. The RUN LED

should illuminate.

Make sure the drive shutdown
interlocks, such as safety

switches installed around the
driven machine,are

operational. When activated,

they must shut down thedrive.

Note: The following regulator DIP

switch controlled functions are not

enabled while the controller is

running: PG, OL, INC, and DIR.

These functions mustbeinitialized

to be operative. To initialize, stop
the controller, removeall input

power, make the desired regulator
switch setting(s), and re-apply

power.
 

CAUTION

Make sure electrical commons
are not intermixed when moni-

toring voltage and current

points in the controller. Failure

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

13. Check motor shaft rotation. If

the motoris notrotating,

slowly increase the Speed
reference until the motor

rotates. If shaft rotation is

correct, proceed to Step 14.If
shaft rotation is incorrect:

e Give the controller a Stop
command. Wait until the

motor has completely
stopped.

e Turn power OFF.

e After verifying the D-C bus
voltage is zero (using a

voltmeter connected to
faceplate terminals 147 (+)
and 145 (-)) and the

POWERLEDis not
illuminated, change the

position of switch 2SW-6 on

the hinged panel.

e Turn power ON.

e Give the controller a Start

command.

14. Place a digital voltmeter (20

VDC scale) on 2CNpin
connectors 8(+) and 23(COM).

Note: This analog D-C signalis

proportional to speed.

15. Increase the Speed reference

input until the voltmeter reads
4.8 VDC. This correspondsto

a motor speed of 1750 RPM

when using a 2500 PPR

encoder.

16

17.

18.

19.

20.

. If the meter does not read 4.8

VDC or a different maximum

speed is required, adjust the

SR pot until the proper speed

is reached. The SRtest point
will read 8.0 VDC at 2000

RPM speed.

lf a faster maximum speedis

required:

e Turn the SR pot CW until the

proper maximum speedis

reached.If the controller

IETs and the SFB LED
illuminates, the over-speed

trip point has been

exceeded.

e Turn the OS pot 1/8 turn
CW.

e Push the Reset pushbutton
(4SW).

e The POWERON,the RDY,

and the SZ LEDs should

illuminate.

e Repeat this Step until the
desired speed is reached.

If a slower maximum speed

is required:

e Turn the SR pot CCW until

the proper maximum speed
is reached.

e Turn the OS pot CCW until

the controller IETs and the

SFB LEDilluminates.

e Turn the OS pot 1/8 turn
CW.

e Push the Reset pushbutton
(4SW).

Decrease the Speed

reference to zero volts.

Give the controller a Stop

command.

Turn power OFF.

Proceed to “Perform Startup

Procedure 2 with Motor

Coupled”.

4:9
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Perform Startup Procedure 2

with Motor Coupled
 

CAUTION

Do not perform Procedure 2

before Procedure 1. Failure to

observe this precaution could

result in damageto, or destruc-

tion of, the equipment.   
1. Determine the regulator mode

necessaryfor your application:

speed regulator, torque

regulator, or position regulator.

2. Proceed to the section

corresponding to the selected

regulation mode:

e “Perform Startup in Speed

Regulator Mode,”

e “Perform Startup in Torque

Regulator Mode,” or

e “Perform Startup in Position

Regulator Mode.”

Perform Startup in Speed

Regulator Mode
 

WARNING

THIS DRIVE IS CAPABLE OF
OPERATING AT AND MAIN-
TAINING ZERO SPEED. THE
USERIS RESPONSIBLE FOR
ASSURING SAFE CONDI-
TIONS FOR OPERATING
PERSONNEL BY PROVID-
ING SUITABLE GUARDS
AND AUDIBLE OR VISUAL
ALARMS OR OTHER DE-
VICES TO INDICATE THAT
THE DRIVE IS OPERATING
OR MAYBE OPERATING AT
OR NEAR ZERO SPEED.

3. Remove Speed reference

circuit from Procedure 1 and

wire any necessary inputs or
outputs to the controller for

proper machine operation in

the Speed Regulator mode.

4. With power OFF, verify the

regulator switches are set as

shownin Figure 4-6.

 

DANGER

THE REMAINING STEPS
ARE MADE WITH POWER
ON. EXERCISE EXTREME
CARE BECAUSE HAZARD-
OUS VOLTAGE EXISTS.
FAILURE TO OBSERVETHIS
PRECAUTION COULD RE-
SULT IN SEVERE BODILY
INJURY OR LOSSOFLIFE.   

5. With the Speed reference at
minimum, turn power ON.

Note: The POWERONandthe

RDY LEDs should illuminate.

Place a digital voltmeter (20
VDC scale) on 2CNpin
connectors 8(+) and 23

(COM).

Note: This analog D-C signalis

proportional to speed.

7. Adjust the SZ pot until the

voltmeter reads zero. The SZ

LED should illuminate.

8. Give the controller a Start

command. The RUN LED

should illuminate.

9. Increase the Speed reference

to maximum. The motorwill

accelerate to the maximum

will read 8.0 VDC at 2000

RPM.

lf a faster maximum speed is

required:

Turn the SR pot CW until the

proper maximum speedis

reached.If the controller

IETs and the SFB LED
illuminates, the over-speed

trip point has been

exceeded.

Turn the OS pot 1/8 turn

CW.

Push the Reset pushbutton
(4SW).

The POWERON,the RDY,

and the SZ LEDs should

illuminate.

Repeat this Step until the
desired speed is reached.

If a slower maximum speed

is required:

Turn the SR pot CCW until

the proper maximum speed
is reached.

Turn the OS pot CCW until

the controller IETs and the

SFB LEDilluminates.

Turn the OS pot 1/8 turn

CW.

Remove the Speed

reference input.

Push the Reset pushbutton
(4SW).

12. Run the controller at

approximately 50% speed.

13. If an audible high frequency

motor noise or motorvibration

is present (that was not THESE
FAILURE TO OBSERVE

PRECAUTIONS
COULD RESULTIN BODILY
INJURY.   

This procedure requires a digital

voltmeter and an oscilloscope.

1. Make sure all power is OFF.

The POWERLEDshould not

be illuminated.

Couple the motorto the

machineorload.

4:10

10.

speedsetting.

Connecta digital voltmeterto
2CN connector pins 8(+) and

24 (COM) to monitor speed
output. Verify that the digital

voltmeter reads 4.8 VDC
maximum speed.

. If the meter does not read 4.8

VDC or a different maximum

speed is required, adjust the

SR pot until the proper speed
is reached. The SRtest point

present when the motor was

not coupled to the load), the
notchfilter may be required.

14. Readjust SZ per Step 7.

15. If the ramp generatoris used:

Note: Ramp generator works with

differential inputs only.
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e With the Speed referenceat
minimum, quickly increase to

maximum speed.If

acceleration time is too long,

turn the ACC pot a quarter

turn CW and accelerate the
motor again. Repeat the

motor acceleration process

until the desired acceleration
time is achieved.If a short

time is required, turn switch

2SW-4 OFF and repeatthis

step.

Note: The shortest acceleration
timeis limited by the currentlimit

circuit. When the ACC pot no

longer has any effect, the

acceleration rate is at its maximum
for the application. If accel and
decel ramps are not required for
the application, put jumper 2d in

position A. See Figure 7-11.

e Increase the speed

reference to maximum and

wait until the motor reaches

top speed. Quickly reduce

the Speed reference to

minimum speed.If the

deceleration time is too long,

turn the DEC pot 10% CW
and decelerate the motor

again. Repeat the motor

deceleration processuntil

the desired deceleration time

is achieved.

Note: The shortest deceleration

timeis limited by the D-C snubber
resistor power, load inertia, and

machinefriction. When the DEC

pot no longer has anyeffect or the

controller trips, the deceleration

rate is at its maximum for the

application.

e If the notch filter is required

for the application, put

jumper 1J in position B. See
Figure 7-11. If the notchfilter

is not required proceed to

Step 16. Adjust the FRQ pot

until the oscillation is

minimized. Adjust the QF pot
as far CW as possible while
still being able to eliminate

the oscillation with the FRQ
pot.

16. Give the controller a Stop

command.

17. Turn power OFF.

18. For high response

applications, proceed to Step

19; otherwise, proceed to Step

27.

19. Connect a function generator

or manual switch to 0.5 V

supply to 2CN connectorpin 3

and return to pin 4. An
Exercise Module (M/N 3RE4)

rather than a function

generator may be used. Refer

to Instruction Manual D5-3022

for operating procedures.

 

WARNING

THE FOLLOWING PROCE-
DURE REQUIRES THE MO-
TOR TO ROTATE IN BOTH
THE FORWARD AND RE-
VERSE DIRECTIONS. MAKE
SURE MECHANICAL EQUIP-
MENTIS CAPABLE OF SUCH
OPERATION. FAILURE TO
OBSERVE THIS PRECAU-
TION COULD RESULT IN
BODILY INJURY.    

20. Connect the scope Channel A
to 2CN connectorpin 9,

Channel B to 2CN connector

pin 8, and scope commonto
2CN connectorpin 23.

21. Set the scopeto trigger on the

rising edge of Channel A.

22. Adjust the function generator

output for approximately 1 Hz
and an amplitude that does

not causethe current signal to

reach currentlimit.

23. Observe the speed feedback

signal with the scope.

Compare the scope waveform

with Figure 4-7. These forms
represent response types

usually encountered. To

compensate the velocity loop:

e Give the controller a Stop
command and remove

power.

Increase the speed loop

integral time on switches
2SW-2 and 2SW-3.

e Reapply power and give the

controller a Start command.

e Continue to increase integral
time until a waveform similar

to “C” is observed.

e Return to the next lowest

time setting. Waveform “D”

should result.

Note: Ringing in the transition

regions and motor noise may
occurif a large externally
connected inertia excites shaft
torsional isolation. If this occurs,
turn the SG pot CCWuniil the

oscillation stops.

24 Givethe controller a Stop

command.

25. Turn power OFF.

26. Perform custom tuningif

desired. If custom tuning is
desired, pins (100C and 18R)

are provided on the Regulator
Board (see Figure 7-11) for

tuning the Speed Regulator

outside of the gains that can
be obtained by using the SG
potentiometer, 2SW-2 and

2SW-3.

a. Adding Capacitor 100C
reduces both the lead
frequency and the low

frequency gain (decreases

integral gain).

b. Reducing 18R (33.2K ohm)
increases lead frequency

and reduces high
frequency gain.

27. Removethe function

generator input. Reconnect

the Speed reference.

28. After verifying the D-C bus
voltage is zero and the
POWERLEDis not
illuminated, removethe

voltmeters and any other

instrumentation connected
during startup.

29. Close and secure the

controller enclosure door, if

applicable.
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A — UVERDAMPED
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TIME ——p>

B — UNDERDAMPED

Vetach
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C -— CRITICALLY DAMPED

V tach
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D — SLIGHTLY UNDERDAMPENED  
 

Figure 4-7. Speed Feedback Signals.
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Perform Startup in Torque

Regulator Mode

 

 

WARNING

THIS DRIVE IS CAPABLE OF
OPERATING AT AND MAIN-
TAINING ZERO SPEED. THE
USERIS RESPONSIBLE FOR
ASSURING SAFE CONDI-
TIONS FOR OPERATING
PERSONNEL BY PROVID-
ING SUITABLE GUARDS
AND AUDIBLE OR VISUAL
ALARMS OR OTHER DE-
VICES TO INDICATE THAT
THE DRIVE IS OPERATING
OR MAYBE OPERATING AT
OR NEAR ZERO SPEED.
FAILURE TO OBSERVE
THESE PRECAUTIONS
COULD RESULTIN BODILY
INJURY.

 

IMPROPER CONNECTION
OR CALIBRATION OF CON-
TROLLER MAY CAUSE THE
DRIVE TO OVERSPEED. AT
THE INITIAL STARTUP, BE
PREPARED TO STOP THE
DRIVE IMMEDIATELYIF UN-
CONTROLLED ACCELERA-
TION SHOULD OCCUR.
FAILURE TO OBSERVETHIS
PRECAUTION COULD RE-
SULT IN BODILY INJURY.

WARNING

  
  

Make sure all power is OFF.

The POWERLEDshould not

beilluminated.

Couple the motorto the

machineorload.

Remove Speed reference

circuit and wire any necessary

inputs or outputs to the
controller for proper machine

operation in the Torque

Regulator mode.

With power OFF,verify the

regulator switches are set as

shownin Figure 4-8.
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Figure 4-8. Controller Switch Settings for Torque Mode.
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DANGER

THE REMAINING STEPS
ARE MADE WITH POWER
ON. EXERCISE EXTREME
CARE BECAUSE HAZARD-
OUS VOLTAGE EXISTS.
FAILURE TO OBSERVETHIS
PRECAUTION COULD RE-
SULT IN SEVERE BODILY
INJURY OR LOSSOFLIFE.   
Connectthe positive lead of a
scope or voltmeter (20 VDC
scale) to the SRtest pin and
connect the commonlead to
the OV pin.

Turn power ON andset the

Torque reference at maximum

voltage. The controller’s

currentlimit function is not

functional in torque mode.

Torque reference must be

limited externally. DO NOT

START THE CONTROLLER.

Adjust the SR potfor the
maximum current (torque)

required at the SRtestpin. (8
volts = 200%controller-rated
current.)

Connectthe positive lead of a
digital voltmeter to the OStest
pin and the commonlead to
the OV pin.

Turn the OS pot slowly CW
until the trip point is slightly

greater than the maximum

application motor speed. Use

Figure 4-5C to determine the

equivalent voltage reading of

the overspeedtrip point.

10. With Torque referenceat

11.

minimum,give the controller a

Start command.

Slowly increase the Torque
reference until the motor starts

to rotate.

12. If the motor shaft rotation is

incorrect:

e Give the controller a Stop
command. Wait until the

motor has completely
stopped.

e Turn power OFF.

4:14
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e After verifying D-C bus
voltage is zero and the
POWERLEDis not
illuminated, change the

position of switch 2SW-6 on

the hinged panel.

e Turn power ON.

e Give the controller a Start

command.

13. Give the controller a Stop

command.

14. Turn power OFF.

15. After verifying the D-C bus
voltage is zero and the
POWERLEDis not
illuminated, removethe

voltmeters and any other

instrumentation connected

during startup.

16. Close and secure the

controller enclosure door, if

applicable.

Perform Startup in Position

Regulator Mode

 

 

WARNING

IMPROPER CONNECTION
OR CALIBRATION OF CON-
TROLLER MAY CAUSE THE
DRIVE TO OVERSPEED. AT
THE INITIAL STARTUP, BE
PREPARED TO STOP THE
DRIVE IMMEDIATELYIF UN-
CONTROLLED ACCELERA-
TION SHOULD OCCUR.
FAILURE TO OBSERVETHIS
PRECAUTION COULD RE-
SULT IN BODILY INJURY.   

 

 

WARNING

THIS DRIVE IS CAPABLE OF
OPERATING AT AND MAIN-
TAINING ZERO SPEED. THE
USERIS RESPONSIBLE FOR
ASSURING SAFE CONDI-
TIONS FOR OPERATING
PERSONNEL BY PROVID-
ING SUITABLE GUARDS
AND AUDIBLE OR VISUAL
ALARMS OR OTHER DE-
VICES TO INDICATE THAT
THE DRIVE IS OPERATING
OR MAYBE OPERATING AT
OR NEAR ZERO SPEED.
FAILURE TO OBSERVE
THESE PRECAUTIONS
COULD RESULTIN BODILY
INJURY.

Make sure all power is OFF.

The POWERLEDshould not

be illuminated.

Perform “Startup in Speed

Regulator Mode” Steps 4
through 26 and tune for high

response application.

Remove Speed reference

circuit and wire any necessary

inputs or outputs to the
controller for proper machine

operation in the Position

Regulator mode.

With power OFF, set 1SW-1

ON and 1SW-2 OFF.

Wire the reference,a serial

pulse, to 2CN connectorpins
49 and 50 according to Table

3-2.

If remote forward and reverse

is desired, wire 2CN connector

pins 47 and 48 according to
Table 3-2.

 

  
 

DANGER

THE REMAINING STEPS
ARE MADE WITH POWER
ON. EXERCISE EXTREME
CARE BECAUSE HAZARD-
OUS VOLTAGE EXISTS.
FAILURE TO OBSERVETHIS
PRECAUTION COULD RE-
SULT IN SEVERE BODILY
INJURY OR LOSSOFLIFE.   

7. Turn power ON.

8. Connect the positive lead of a

digital voltmeter to the OStest
pin and the commonlead to
the OV pin.
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9. Turn the OS pot slowly CW

until the trip point is slightly

greater than the maximum

application motor speed. Use

Figure 4-5C to determine the

equivalent voltage reading of

the overspeedtrip point.

10. Start the controller.

11. With no input pulse reference,
verify that the motoris not

rotating and that no IETs exist.

12. Add a pulse reference at a low
frequency. Note the motor’s

rotation. If motor shaft rotation

is incorrect:

e Give the controller a Stop
command.

e Turn power OFF.

e After verifying D-C bus
voltage is zero and the
POWERLEDis not
illuminated, change the

position of switch 2SW-6 on

the hinged panel.

e Turn power ON.

e Give the controller a Start

command.

13. Give the controller a Stop

command.

14. Determine the maximum pulse

frequency required for the

application, using the following
formula:

pax Max Motor
ulse EncoderFreq = (PPR) xSpeed(2PM 3 <

(Hz) ear Ratio

Note: Gearratio is an integer

scaling constant set with an

Operator’s Terminal. The default

value is 4; the integer range is 1

through 10.

Example: If a 2000 RPM base
speed motorwith a 2500 PPR

encoderis to operate at base

speed,

Max 2000
Pos _ 2500 y RPM 4

= (PPR(Hz) ( ) 60 GearRatio

= 83.3KHz

83.3 KHz input corresponds to
2000 RPM onthis motor/encoder

combination.

15. Give the controller a Start

command.

16. With the reference pulse

frequency at 0 Hz, quickly
increase the reference to

maximum. The motorwill

accelerate to the maximum

speed. Note that,if the

reference frequency is
changed too quickly, the
controller will IET and the POS

LEDwill illuminate. If the

acceleration time is too long,

turn the PG pot 1/8 turn CW

and accelerate the motor

again. Repeat the motor

acceleration process until the

desired time is achieved.

Note: The shortest acceleration
timeis limited by currentlimit.

When the PG pot no longer has
any effect, the acceleration rate is

at its maximum for the application.

17. Give the controller a Stop

command.

18. Turn power OFF.

19. After verifying the D-C bus
voltage is zero and the
POWERLEDis not
illuminated, remove the

voltmeters and any other

instrumentation connected
during startup.

20. Close and secure the

controller enclosure door, if

applicable.

Note: /n position control, while the

motoris rotating, a position error

exists depending on its speed and

position loop gain. In the event

where the rotation is 2000 RPM,

numberof pulses is 2500 PPR,

and the position loop gain is the
minimum, the position error will be

about 2.7 revolutions.
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5: Understand How

the Controller Operates
Fundamentals of the

HR2000 Controller and

the Motor

The drive system consists of an

electronic controller and a

permanent magnet A-C motor.

The controller consists of two

major sections: a powersection

and a regulator section. The motor

consists of a three-phase wound
stator, a permanent magnetrotor,

and a shaft-mounted optical
encoder. Refer to the functional

block diagram in Figure 5-3.

Input poweris applied to terminals

181(R), 182(S), and 183(T) on the

controller faceplate. From these

terminals, power branchesto a
control transformerthat supplies
the low voltage powerrequired for

the regulator and a cooling fan.
Input poweralso feeds the diode
bridge. Input diodes convert

three-phase A-C powerto nominal
310-volt D-C power. A Hall

transductor monitors this D-C

powerfor high D-C bus output

currents. The regulator in the IET

circuit monitors the Hall

transductor, which, when large

output currents are sensed, will

remove powerfrom the motorby

removing base voltage to the
outputtransistors.

After busfilter capacitor voltage

reaches a predeterminedlevel, the

precharge relay bypassesor

shunts the precharge resistor

ensuring a soft start on power up.

The D-C bus then feeds a bridge

of six output transistors. The sine

wave PWM outputof the

transistors powers the motor. The

Hall transductor, having outputs
monitored by the regulator for sine

wave current control and for

currentlimit of the controller

output, also monitors two of the

three output phases.

The run, reset, proportional/

proportional plus integral loop, and

shaft clamp inputs are all optically

isolated. These inputs are fed into
the microprocessor for monitoring
of their functions.

The notchfilter frequency

bandwidth, inverse time overload,
overspeedtrip, and the positive
gain pots are fed into the
microprocessorfor setting and
monitoring. Analog reference
inputs are directed into the

regulator speed and torque loops.

The controller also has three
optically isolated outputs that

indicate ready to run, position
error, and minimum speed.

The controller has three user

reference inputs: a differential

input that feeds a linear voltage
time unit (LVTU) circuit and two

single-ended inputs. The LVTU
ramp circuit may be

disabled/enabled by using jumper

J2. The output of the LVTU circuit

feeds a summing amplifier, which
is also fed by a Test mode

reference. Thetester potis

enabled whena dip switch,

accessed through the hinged

panel faceplate, is switched ON.

The output of this operational

amplifier is fed into an electronic

switch. The switch is fed by three

optically isolated inputs to restrict

torque producedin either forward,
reverse, or both forward and
reverse motorrotation directions.

The output of this switch feeds the
speed loop amplifier. The speed

loop sums thesesignals along
with the speed feedbacksignal. A
notch filter is provided in the

feedback loop to eliminate
torsional resonances due to high
inertia loads and motorinertia

mismatches. The notchfilter circuit

maybe disabled/enabled by using
jumper 1J. Drives are shipped with

the notchfilter enabled.

The speed loop contains two

capacitors that may be switched
into the circuit through two dip

switches on the controller

faceplate. All drives are shipped

with capacitors selected. The
output of the speed loop feeds the

regulator. The torque regulator

switch simply bypasses the speed
loop such that the output of the
summingjunction for reference

signals feeds directly into the
current regulator. The notchfilter

has no effect in the torque

regulator mode.

The microprocessor usesthe

motor encoderto determinerotor

position. This information is used
to convert the quadrature

current/torque reference (ITR) to
two motorline current reference.

Two motorline current feedbacks

are then subtracted from the two

motorline current references to

produce twoline current errors.
The motorline current errors are

then fed to two independent motor

line current regulators. The

outputs of the motorline current

regulators are then fed into the

basedrivers that control the output
transistors. The third line currentis

always the sum ofthefirst two.

If Position mode regulation is

selected, the input reference must

be a pulse signal. This pulse

signal feeds directly into the
microprocessor. This control

method allows the microprocessor

to act as an up/down counter. The

reference pulses are up-counts,

and the encoder feedback pulses

subtract from the up-counts so

that the encoder movesonly as

many pulses that have been given

as reference.

If a continuous pulse inputis

received by the controller, a

constant speed will be maintained

on the motor.
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Pulse counterror is multiplied by

the position regulator gain and

converted to an analog speed

reference. The analog speed

reference (test point DA) is then
fed to the speed loop amplifier.
The speed loop used in the Speed

mode becomes a speed minor

loop in the Position mode.

Fundamentals of
Controller’s Operator
Controls

Start/Stop Control

With power ON, closing a contact
or maintained pushbutton places
the controller in the Run mode.

Opening the contact or pushbutton

causes the motorto decelerate to

a stop. Since a seal-in circuit is not

present, maintained switches or

contacts must be used.

Speed Setting Control

The speed of the motor can be
controlled by either a pot ora

serial pulse signal. A pot is used

whenthe regulatoris set for
Speed mode.A pulse signal is

used whenthe regulatoris set for
Position mode.

If a differential input signal is

given, a rampcircuit may effect

the reference. Single-ended

reference signals are not effected
by the rampcircuit.

Forward/Reverse Control

The direction of motorrotation is

determined by a reference polarity
whenthe regulatoris set for
Speed or Torque modes.

Whenthe controller is in Position

mode, motorrotation is

determined by the logic level state
of an optically isolated input.

Motor, Controller,
Encoder Compatibility

The encoder has seven outputs:
Locate on the regulatorin Figures

7-10 and 7-11.

1. Pa: Two-phase pulse output,

0° angle, typically
2500 pulses

revolution.

2. Pp: Two-phase pulse output,

90° angle.

3. Pz: One pulse per revolution ”
used as marker pulse.

4. Py: Pulse output the same as
the numberof motor poles.

 

MOTOR ROTATION
CW FACING SHAFT 

 

     
PU REGULATOR

 
 

Figure 5-1. Pulse Output, One Revolution for a Two-Pole Machine.

5. Py: Same as Py except Phase

2. Replace U with V in Figure.

6. Py: Same as Py except
Phase 3. Replace U with W in

Figure.

5:2

The control can be programmed

for 4, 6, or 8 pole motors.

The encoder Py must be aligned
with Ey-N motorvoltage. The
neutral can be obtained by adding
three 10K resistors (>2 watts) to
601(U), 602(V), 603(W).

Erratic or no rotation can occurif

the encoderis not aligned

correctly orif it is faulty. The drive

also requires correct A, A, B andB
signals from the encoderfor
properoperation.
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 601 —

56Ue ——

5603—

  
   

   
 

Figure 5-2. Adding Resistors To Obtain Neutral.

The encoderis aligned at the Also, a two channel oscilloscope Note: The encode cover should
factory. If necessary to adjust, the can be used during slow turnsof be removedto allow accessto the
EncoderTester Kit (ER 35 kit) can the motor shaft with the drive not set screws on the encodershaft

aid in this adjustment. Refer to in Run mode,the powerturned sleeve.
D5-3023-2 for encoder alignment. ON, and the encoder connected.
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6: Service the Motor
 

DANGER

ONLY QUALIFIED ELECTRI-
CAL PERSONNEL FAMILIAR
WITH THE CONSTRUCTION
AND OPERATION OF THIS
EQUIPMENT AND THE HAZ-
ARDS INVOLVED SHOULD
INSTALL, ADJUST, OPER-
ATE, AND/OR SERVICETHIS
EQUIPMENT. READ AND UN-
DERSTAND THIS MANUAL
IN ITS ENTIRETY BEFORE
PROCEEDING. FAILURE TO
OBSERVE THESE PRECAU-
TIONS COULD RESULT IN
SEVEREBODILY INJURY OR
LOSS OFLIFE.

3. Make sure the motoris

securely bolted to minimize

vibration.

 

CAUTION

Disconnect all conductors be-
tween the motor and controller.

Insulation resistance measure-

ments will subject the controller

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

 

 

DANGER

EXERCISE EXTREME CARE
BECAUSE HAZARDOUS
VOLTAGE EXISTS. DISCON-
NECT MOTOR’ BEFORE
TOUCHING ANY INTERNAL
PART. FAILURE TO OB-
SERVE THIS PRECAUTION
COULD CAUSESERIOUSIN-
JURY OR LOSSOFLIFE.   

Establish Regular
Motor Maintenance
Program

A fundamental principle of

electrical maintenanceis the

keeping the apparatus clean and
dry. This requires periodic

inspection of the motor, the

frequency depending on the type
of motor and the application.

Checkthe following at regular

intervals:

1. Make sure the exterior is kept

dry and free of dust, grease,

oil, and dirt. Because HR2000

motors are enclosed, they
require little attention.

2. Makesure terminal

connections, assembly
screws, bolts, and nuts are

tight.

Artisan Technology Group - Quality Instrumentation

4. With all motor wiring

disconnected from the

controller, periodically check
insulation resistance of motors

in service at approximately the

same temperature and

humidity conditions to

determine possible
deterioration of the insulation.

When these measurements

indicate a wide variation,

determine the cause.

5. Recondition the motorif it has

been subjected to excessive

moisture; rewind or reinsulate

as necessary.

High horsepower HR2000 motors

have the patented PLS/Positive

Lubrication System developed and
tested by Reliance Electric to

provide positive motor bearing

protection. The PLS system

directs new grease to the bearing
while providing improved heat

transfer from the bearing.

Lubrication instructions are

provided with each motor.

Troubleshoot

the Motor

Perform Initial Motor Checks

Makethe following checksif

trouble develops when operating
the motor:

1. Check that the bearings are in

normal condition.

2. Makesure there is no
mechanical misadjustment or
binding to prevent free rotation

of moving motorparts.

3. Makesure all bolts and nuts

are properly tightened.

4. Make sure that motor

installation instructions have

been carefully carried out.

5. Make sure the motoris
properly wired to the controller

(Figure 3-12).

6. Checkthat low voltage

devices in control equipment
or other protective devices are

in proper working order.

7. Check that no excessive

overload exists on the motor.

Disassemble the Motor

Note: Reliance Electric cannot be
held responsible for expense
incurred in any repairs performed

by other than Reliance Engineers

or Authorized Service Stations
unless authorization has been
granted by Reliance Field

Representatives or the factory at

Cleveland, Ohio.

Note: Reassembly of the motor

requires realignmentof the

encoderin its housing. Encoder

alignmentis critical for successful
drive operation. Realignment can

only be donewith the use ofthe

EncoderTester Kit (M/N 3RE5)

available from Reliance. See Table
7-5.
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DANGER

INTERNAL PARTS OF THIS
MOTOR MAY BE AT LINE
VOLTAGE EVEN WHEN THE
MOTOR IS NOT ROTATING.
BEFORE CONTACTING ANY
INTERNAL PART, DISCON-
NECT ALL A-C LINE INPUT
CONNECTIONS. FAILURE
TO OBSERVE THIS PRE-
CAUTION COULD RESULTIN
SEVERE BODILY INJURY OR
LOSS OFLIFE.   
Make sure the disassembly

location is free of metallic

particles. The motor contains

permanent magnets. Metallic

particles will accumulate in the

air gap betweenthe rotor and

stator preventing successful
operation of the motor.

 

 

WARNING

THE MOTOR’ CONTAINS
VERY STRONG PERMA-
NENT MAGNETS. EXERCISE
CARE WHEN REMOVING
THE ROTATING ASSEMBLY.
FAILURE TO OBSERVETHIS
PRECAUTION COULD RE-
SULT IN BODILY INJURY.   

Exercise care to not damage

the stator windings during

disassembly. Insulation can be

damaged by improperor

rough handling.

Exercise care to keep

bearings clean.

Disconnect the motor from the

controller. Tag the leads to
insure proper reconnection.

Removethe motorfrom its

mounting base.
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Remove EndShields

6. Removethe blower motor

housing and the outer encoder
housing then loosen the set
screws on the stub shaft.

7. Removethe inner encoder

housing and the encoderfrom

the motor bracket.

8. Mark each endshield relative

to its position on the frame so
it can be easily replaced.

9. Remove any bearing clamp
screws.

10. Removethe endshield

through-bolts.

11. Pull the end shields.

Remove and Replace Ball
Bearings

12. Thoroughly clean and repack

13.

the bearing bore and cavity

with approximately 1/2
teaspoon (1.5 ml) of

recommended grease

(Chevron SRI #2 or
equivalent).

Removethe drive end bearing

with bearing pullers using a
center insert in the end of the

shaft to protect the shaft

center. Remove the front end

bearing by slipping a sleeve
overthe stub shaft (There is

no center drill.) and pressing

the bearing off the shaft.

Reassemble the Motor

1. Re-install bearings by

preheating and pressing the

bearings on the shaft with a

bench press applying
pressure to the inner race.

Use a square-faced sleeve or

piece of pipe thatfits over the
shaft to avoid damaging the
bearing.

Re-align the encoderin its

housing. The Encoder Tester
Kit (M/N 3RE5)is required.
Follow the alignment

proceduresin the kit D5-3023

Instruction Manual.

 

 

CAUTION

Encoder signals PU, PV, and

PW on regulator board (Figure

7-10) must be aligned accord-
ing to the Encoder Test Kit

D5-3023 Instruction Manual for

successful drive operation.
Failure to observe this precau-

tion could result in damageto,

or destruction of, the equip-
ment.
 

3. Reverse the procedure given
in “Disassemble the Motor’.
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7: Service the Controller
 

 

DANGER

ONLY QUALIFIED ELECTRI-
CAL PERSONNEL FAMILIAR
WITH THE CONSTRUCTION
AND OPERATION OF THIS
EQUIPMENT AND THE HAZ-
ARDS INVOLVED SHOULD
INSTALL, ADJUST, OPER-
ATE, AND/OR SERVICETHIS
EQUIPMENT. READ AND UN-
DERSTAND THIS MANUAL
IN ITS ENTIRETY BEFORE
PROCEEDING. FAILURE TO
OBSERVE THESE PRECAU-
TIONS COULD RESULT IN
SEVEREBODILY INJURY OR
LOSS OFLIFE.   

Know Function of

Service Aids

Understand Controller LED

Indicators

The LEDindicators can be viewed

through the window onthe face of
the controller hinged panel.

Red Fault LEDs

The controller has 12 red LEDs

that indicate drive status or a fault

condition. Ten of these LEDswill

illuminate whenits respective fault

condition occurs, initiating an
appropriate and orderly drive

shutdown. The other two red LEDs

(BBK and SZ) indicate a status
condition. The controller will not

operate when the BBK LEDis

illuminated though will operate

with the SZ LED illuminated.

The nominal status of these 12

LEDsis OFF.After a fault occurs,

the controller cannot be restarted

until the fault is cleared and the

controller is reset. The controller

can be reset by pushing the Reset

pushbutton (4SW) on the hinged
panel faceplate or a remote Reset

pushbutton available through
connector 2CN.Refer to Table 7-1

for a summary of these faults.

Green LEDs

RDY Indicates that proper rated

poweris present on the
input terminals and that the

D-C precharge is complete.

The controller is ready to

accept a start command.

RUN Indicates the controller is

operating without any faults

present.
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Table 7-1. Red LED Functions and Possible Causesfor Fault.

 

 

 

 

 

 

 

 

 

 

 

 

 

     

Symbol Indicated Possible Causes

BBK Base Driver Blocked Dip switch 1SW-7 turned on, preventing output transistors from
(DISABLED) turning ON. Use only whentroubleshooting controller.

COM Communication Error Noise present when using optional RS232 connector. Incorrect
switch setting on 1SW-3 and 1SW-4 if CPU LEDalsoillumi-
nated.

CPU Microporcessor Fault Regulator componentfailure.

Sequencing or encoder miswired,or improper switch position.

Low voltage on regulator powersupply.

Encoder miswired if SFB LEDalsoilluminated.

Incorrect switch setting on 1SW-3 and 1SW-4 if COM LEDalso
illuminated.

SFB Speed Feedback Motorrotational speed exceeded value selected by OSpot.

Motor-mounted encoderfailure.

Encoder miswired if CPU LEDalsoilluminated.

OL Inverse Time Over- Output motor current exceeded allowable overload as adjusted
load by OLpot.

Motor’s RMSload greater than continuous motorrating.

UV Undervoltage D-C snubberresistor shorted.

Input voltage less than 207 V when 230 V input selected.

Input voltage less than 188 V when 208 V input selected.

PL Phase Loss Input phase loss. Motor lead or motor ground present.

S7 Speed/Torque Mode Speed reference operating below value selected with PG pot.

Position Mode Positioning complete.

POS Pulse Buffer Overflow Accel/Decel rate too short for load.
in Position Mode

OH Overtemperature Ambient temperature of controller exceeds 55C.

Cooling fan failure

Regenerative powerrequired for application greater than inter-
nal D-C snubberresistor capability.

OV Overvoltage Input voltage greater than 255 V.

External D-C snubberresistanceis too large.

OC Overcurrent Short in powerdevices (motor, output transistor, or D-C bus
components).

Line transient.

7:2
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Understand Controller Status

Indicators

Fault Contact

This contact indicates that a fault

has occurred as describedin
Table 7-1. A dry fault contactis

connected at terminals FR1 and
FR2 on the terminal board on the

faceplate of the controller. This

contact is open when noinput
poweris present or when a fault

condition is present;it is closed
under normal running conditions.

This contact has the following

ratings:

e D-C: A maximum voltage of 30

VDC or a maximum current of

1 ampresistive.

e A-C: 250 VA maximum with a

maximum voltage of 250 VAC
or a maximum currentof 0.5

ampresistive.

Solid State Outputs

Four optically isolated solid state

outputs are located on connector

2CN. Each outputis rated at 24

VDC with 20 mA maximum

sourcing capability. Use twisted

pair wire to monitor these outputs.

e Ready (RDY): Indicates the

controller has proper power

applied to the input terminals

and no fault conditions exist.
This output is available
between connector 2CN pin
42(+Vl) and any unused pin
from 26-32 (OVI).

e Position Counter Overflow

(POS): Indicates that the pulse

buffer, used to accept

reference whenin the position

mode, has overflowed. This
output is available between

connector 2CN pin 43(+VI) and

any unused connector 2CNpin
from 26-32 (OVI).

e Zero Steady State Error (SZ):
This output is available

between connector 2CN pin
44(+Vl) and any unused pin
from 26-32 (OVI). The

indication of this output

dependson the modeselected:

SPEED/TORQUE:Indicates
that the drive is operating at a

speed less than the value

determined by the PG pot.

POSITION: Indicates that the

input frequency reference is
different than the encoder
feedbackfrequency.

e Rotation Direction (DIR):

Indicates the motorrotation

direction. When ON, rotation is

counterclockwise when viewed

from the shaft end. This output

is available between connector

2CN pin 45 (+V) and any

unused connector 2CNpin
from 26-32 (OVI).

Understand Controller

Test Points

1. The controller has 6 test

points and a commononthe

regulator that are accessible

through the hinged panel

faceplate.

2. A-scopeordigital voltmeter

connected to a test pointwill
monitor the signal that can be
adjusted by the respective

controller pot.

3. Fine tune the signal by slowly

turning the pot until the

waveform is as desired.

- Refer to “Review the

Regulator Pots” in Chapter 4
for a summaryof these pots

along with the waveform

typical for the factory setting of

the pot.

Gather Necessary Test
Equipment
 

CAUTION

Do not use a meggerto perform
continuity checks in the drive

equipment. Failure to observe

this precaution could result in

damageto, or destruction of,   the equipment.
 

The following equipmentorits

equivalent is recommended:

e A two-channel oscilloscope

with 10 to 1 probes.

e A digital volt-ohmmeterwith a

10 megohm input impedance
on all ranges, such as a Fluke

8022B.

e Either an optional Exercise
Module (M/N 3RE4) ora
function generator with 0.5 V

peak, 1 to 3 Hz square wave

output or manually operated

switch with ingrounded 0.5 V
supply.

Perform General

Troubleshooting
Procedures

1. Before removing powerto the

controller, check to see if any

RED LEDilluminated.

Indicating that an IET has

occurred. (Removing powerto

the controller will lose the

status of the LED.) If any LED

is illuminated, refer to Table

7-1 for possible causes of the

IET.
 

DANGER

THE REMAINING STEPS
ARE MADE WITH POWER
ON. EXERCISE EXTREME
CARE BECAUSE HAZARD-
OUS VOLTAGE EXISTS.
FAILURE TO OBSERVETHIS
PRECAUTION COULD RE-
SULT IN SEVERE BODILY
INJURY OR LOSSOFLIFE.   

e Clear the fault.

e Reset the controller by
pressing the Reset button

located above the 2SW
switches on the face of the
controller hinged panel.

e Give the controller a Start

command.

e If the controller does not

restart, proceed with this

procedure.
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2. Turn power OFF.

 

 

DANGER

THIS EQUIPMENTIS AT LINE
VOLTAGE WHEN A-C POW-
ER IS CONNECTED TO THE
CONTROLLER. WHENEVER
POWER IS REMOVED,
VERIFY WITH A VOLTMETER
AT FACEPLATE TERMINAL
147(+) AND TERMINAL
145(-) THAT THE D-C BUS
CAPACITORS ARE_ DIS-
CHARGED BEFORE TOUCH-
ING ANY INTERNAL PARTS
OF THE CONTROLLER.
FAILURE TO OBSERVETHIS
PRECAUTION COULD RE-
SULT IN SEVERE BODILY
INJURY OR LOSSOFLIFE.   
With power OFF, make a
complete physical inspection

of all control and motor wiring
for correct and tight
connections. Be sure that

connectors on the controller

are correctly positioned and

tight.

Unscrew control fuse 4FU on

the faceplate of the controller.
If the fuse is blown, replace

with Reliance part number
64676-23K; Bussmann Type

MDQ, 3/10 A, 250 V; or
equivalent.

Verify that the input power

voltage correspondswith the
voltage selected within the

controller (factory set for 230

VAC) andis in the tolerances
range.If not, reconnect the

REDlead connection and/or
add a transformer between
the plant power supply and
the controller.

Make sure the controller

groundterminals on the

faceplate and the motor frame

are connectedto earth

ground.
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Checkfor and correct poor

wiring conditions:

e Input and output leads
routed through the same

conduit.

e Input or output leads
running parallel or in the

same conduit with control
signal wiring.

e Control signal wire thatis

not twisted or shielded.

Makesure that all nearby

relays, solenoids, or brake

coils are suppressed.

Checkthat the ambient

temperature does not exceed
OC to 55C(82F to 131F) for
chassis controllers or OC to

40C(32F to 104F) for
enclosed controllers.

. Checkthatall pots, dip

switches, and jumpersare in
the correct position for the

application.

. Check that external

sequencing logic is wired

properly to the controller

through connector 2CN.

. If satisfactory operation still

cannot be obtained, proceed

to the “Identify Fault Symptom

and Correct Using Flow
Charts.”

Identify Fault
Symptoms and
Correct Using Flow
Charts

1. Determine the operating

condition under whichthe fault

occurred.

Identify the fault symptom

from the followinglist:

Figure 7-1. Motor will not run,

which includes the following

symptoms:

e Controller will not start.

e Control fuse 4FU is blown.

e IET trip occurs when the
controller is started.

Figure 7-2. Motor runs at

uncontrolled speed, which
includes the following
symptoms.

e Controller starts but motor

stays at low speed.

e Controller IET occurs during

acceleration.

Figure 7-3. Motorrotation is

unstable.

Figure 7-4. Acceleration/
Deceleration is not smooth.

Figure 7-5. Heavy vibration

results when motor stops.

Turn to the flow chart figure

number listed in front of the

selected symptom.

Proceed through the selected

flow chart.

Proceed through the “Check

the PowerUnit’ in this chapter.

Refer to the wiring diagram

(Figure 7-9) as necessary.

Output speed and load can be
monitored on the 2CN

connector (See Figure 3-5) as

indicated below:

SPEED: 0 to +5.5 V output with

4.8 V nominal

unloaded output when

the 1750 RPM, 2500
PPR motoris

operating at base

speed.

0 to +8.0 V output
where 8 V nominal

unloaded is 200%of

the controllerrating.

Refer to Table 7-4 for

replacementparts data.

LOAD:

If satisfactory operation

cannot be obtained, contact

your Reliance Electric Sales

Office for service coordination.
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POWER ON

POWER
SUPPLY OK?

YES

POWER LED ON?

Yes

RDY LED ON?

ves

MOTOR WIRING OK?

YES

ENCODER CABLE
CONNECTION OK?

ves

CONTROL MOCE
CORRECTLY SELECTED
ON 1SW ANO 2SW?

YES

START ON?

Yes

POSITION
MODE OF OPERATION?

YES

PUT IN POSITION CONTROL MOCE.

RECEIVE REF PULSE
INPUT?

SUC INHIGIT
SIGNALSON?

FWO;REV
‘SIGNAL ON?

YES

CONTACT RELIANCE ELECTRIC
FOR ASSISTANCE.

YES

 

POWER OFF

 
CHECK INPUT DISCONNECT,INPUT FUSE,

| WIRING, MAIN POWER SUPPLY ANO CORRECT
AS NECESSARY. .  
 

 

 
CHECK INPUT DIODES FOR OPEN CIRCUIT AND
CORRECT AS NECESSARY.

 
 

FAURT LED ON? “ STEoccuEE

ves NO

CORRECT INDICATEDfat REPLACE FUSE.

CORRECT WIRING.

CORRECT WIRING.

CORRECT 1SW ANO
2SWSETTINGS.

 

 
CHECK START/STOP SEQUENCINGCIRCUITOR
REMOTE SAFETY DEVICES. COARECT AS
NECESSARY.  
 

YES

 

   

 

 

aT CONTACT RELIANCE ELECTRIC
TERMINAL STRIPrn FOR ASSISTANCE

NO

CORRECT WIRING

DANGER

THE REMAINING PROCEDURES
ARE MADE WITH POWER ON. EX-
ERCISE EXTREME CAUTION BE-
CAUSE HAZARDOUS VOLTAGE
EXISTS. FAILURE TO OBSERVE
THESE PRECAUTIONS COULD
RESULTIN SEVERE BODILY INJURY
OR LOSS OFLIFE.  
 

 

   

 

   

SPEEDYTORQUE YES
MODE OF PUTIN SPEEDY TORQUE CONTROL MODE

OPERATION?

Ce)

1S SPEEOTOROUE NO | CORRECT SPEED REF CIRCUIT AND 1J AND 2)
REF PRESENT? JUMPER SETTINGS.

Yes

CORRECTINPUT REF
PULSE, FMC,

RHC, ZHC, SUK, RST “\_YES CHECK SEQUENCE
INHIBITSIGNALS CIRCUIT.

on?

NO

REMOVE SLX SIGNAL.

CURRENT LiMiT NO CORRECT CURRENT
ADJUSTED OK? LiMiTSETTING.

yes

CORRECT DIRECTION
SIGNAL.

YES CHECK MACHINE FOR BINDING OF JAMS.
MOTOR LOCKED? CHECKMOTOR BRAKE AND BRAKE CONTROL

CIRCUIT.

NO

CONTACT RELIANCE ELECTRIC
FOR ASSISTANCE.  
 

Figure 7-1. Motor Will Not Run.
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DANGER
THE REMAINING PROCEDURES
ARE MADE WITH POWER ON. EX-
ERCISE EXTREME CAUTION BE-
CAUSE HAZARDOUS VOLTAGE
EXISTS. FAILURE TO OBSERVE   

 

  
   

   

 

  
 

  

     

 

 

   

     

   

   

  

  

 
 

 

DIP NO

SNEoe CORRECT SWITCH SETTINGS. THESE PRECAUTIONS COULD
RESULT IN SEVERE BODILY INJURY
OR LOSS OFLIFE.

YES

CONTROLLER NO
TO MOTOR OUTPUT CORRECTWIRING.

WIRED OK?

YES

NO
ENCODER WIRED OK? CORRECTWIRING.

YES

NO
SPEED REF OK? SET SPEED REF AT ZERO.

YES

OFFSET NO
ADJUSTMENT OK? ADJUST SZ POT.

YES

YES SEPARATE SIGNAL WIRING FROM NOISE
NOISE IN SPEED REF? SOURCE. ADD SUPPRESSOR TO SOURCE

OF NOISE

NO

MOTOR DRIVEN YES REVIEW APPLICATION REQUIREMENTS AND  
BY MACHINE? MAKE CORRECTIONS AS NECESSARY.  

 
 

NO

 

 
CONTACTRELIANCE ELECTRIC
FOR ASSISTANCE.  
  
 

Figure 7-2. Motor Runs at Uncontrolled Speed.
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INPUT POWER
SUPPLY OK?

 

SPEED AEF STABLE?

 

CHECK POWER SUPPLY VOLTAGE FOR FLUC-
TUATIONS. CORRECT AS NECESSARY.

   

 

SEPARATE SIGNAL WIRING FROM NOISE
source. ADC SUPPRESSOR TO SOURCE OF

SE.    

 

  

  
 

 

CHECK REF CIRCUIT, POWER SUPPLY CIRCUIT.
CORRECT AS NECESSARY. DANGER

 
 

   

     

   

     

  

 
1S SGGAIN POT

SET OK?

MOTOR ORIVEN
BY MACHINE?

 

THE REMAINING PROCEDURES

ARE MADE WITH POWER ON. EX-

ERCISE EXTREME CAUTION BE-

CAUSE HAZARDOUS VOLTAGE

EXISTS. FAILURE TO OBSERVE

THESE PRECAUTIONS COULD

RESULT IN SEVEREBODILY INJURY

OR LOSS OFLIFE.

COARECT WIRING.

 MOTOR EAATH
GROUNDED?  
 
 

  

 

ENCOCEA CABLE
CONNECTIONS LOOSE?

      

  

TIGHTEN CONNECTIONS.

 

REVIEW APPLICATION REQUIREMENTS ANO-
MAKE CORRECTIONS AS NECESSARY.

   

   
  

LOADFLUCTUATION CURRENT LIMIT
LARGE? SETTING CK?

ADJUST CURRENT LIMIT.

 

 

REQUIREMENTS ANO
 

   

   

 

MACHINE RESONATING?

CONTACT RELIANCE ELECTRA
FOR ASSISTANCE.

 

REVIEW APPLICATION
MAKE CORRECTIONS AS NECESSARY.

   

CORRECT COUPLING SIZE
TO MACHINE.

 

ADJUST FRO AND OF POTS AS NECESSARY.

     
Figure 7-3. Motor Rotation is Unstable.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE| www.artisantg.com

7:7



 

 

  
 

 

 

THE REMAINING PROCEDURES
ARE MADE WITH POWER ON. EX-

DANGER

 
 

 

   

 

  
 

  
 

  
 

 

  
 

NOACCEL/DECEL ADJUSTACCELIDECEL SETTINGS.
ERCISE EXTREME CAUTION BE-
CAUSE HAZARDOUS VOLTAGE

YES EXISTS. FAILURE TO OBSERVE

THESE PRECAUTIONS COULD

RESULTIN SEVERE BODILYINJURY

wo OR LOSS OFLIFE.
EO ADJUST SG POT.

YES

{IS NOISE NO PROBLEM IN WIR! YESPRESENTON ENCODER GROUNDOR NOISES CORRECT PROBLEM AS NECESSARY.

YES NO

NCODE! YES
CONNERONS Foose? TIGHTEN ENCODER CONNECTIONS.

NO

REPLACE ENCODER.

TOR OR' Yes INER YES REVIEWAPPLICATION
MOTORDRIVEN SY LOADWERT 100 REQUIREMENTS ANO MAKE

CORRECTIONS AS NECESSARY.

NO NO

LARGE LOAD YES No
FLUCTUATIONS? Oo ADJUST CURRENT LIMIT.

NO YES

No REVIEWAPPLICATION
EQUIPMENT PROPERLY REQUIREMENTS ANO MAKE

SELECTED? CORRECTIONS AS NECESSARY.

COUPLING
BETWEEN MOTOR YES | CORRECT COUPLING SIZE
AND MACHINE TO MACHINE.
SELECTED OK?

NO

CONTACT RELIANCE
ELECTRIC FOR ASSISTANCE. 
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Figure 7-4. Acceleration/Deceleration is Not Smooth.
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DANGER
THE REMAINING PROCEDURES
ARE MADE WITH POWER ON. EX-
ERCISE EXTREME CAUTION BE-
CAUSE HAZARDOUS VOLTAGE

ROWSESOURCEADoeupprcssen |EXISTS. FAILURE TO OBSERVE
TO SOURCE OF NOISE. THESE PRECAUTIONS COULD

RESULT IN SEVERE BODILY INJURY
OR LOSSOFLIFE.

 

  

 

   

 

IS NOISE
PRESENTON REF
INPUT SIGNAL?     
    
 

     SPEEDCONTAOL
GAIN SETOK?  

ADJUST SG POT.
  

    

    

 

 

    
   

 

  
  

1S NOISE PROBLEMIN WIRING,
PRESENTONENCODER GROUND,OR NOISE? CORRECT PROBLEM AS NECESSARY.
   

 

  

ENCODERCONNECTIONS LOOSE? TIGHTEN ENCODER CONNECTIONS.
    

 

 

 

REPLACE ENCODER.
    

    

 

COUPLING
BETWEEN MOTOR
ANO MACHINE
SELECTED

OK?

 

CORRECT COUPLING SIZE
TO MACHINE.        

  

 

   

 

    REVIEW APPLICATION REQUIREMENTS ANDLOAO INERTIA
MAKE CORRECTIONS AS NECESSARY.TOO LARGE?

  
  

   

EQUIPMENTPROPERLY
SELECTED?

 
 

 

 

ADJUST FRQ AND OF POTS
AS NECESSARY.

MACHINE
RESONATING?    

 

CONTACT RELIANCE ELECTRIC
FOR ASSISTANCE.  
   
 

Figure 7-5. Heavy Vibration Results When Motor Stops.
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Power Unit Checks 2. With a volt-ohmmeter on a
knowndiode, determine the
meterpolarity as shownin OHMME TER

DANGER Figure 7-6. The meter reading +

THIS EQUIPMENTIS AT LINE should be a low ohm reading.
VOLTAGE WHEN A-C POW-
ER IS CONNECTED TO THE 3. Seta volt-ohmmeteron the x1 -
CONTROLLER. WHENEVER ohmmeter scale and measure
POWER IS REMOVED, from the transistor collector(+)

VERIFY WITH A VOLTMETER to the emitter (-) using the
AT FACEPLATE TERMINAL terminals defined in Table 7-2.

147(+) AND REGULATOR 4. Connect the positive lead Figure 7-6.
BOARD TERMINAL B1(-)
THAT THE D-C BUS CAPACI-
TORS ARE DISCHARGED

determined in Step 2 to the (+)
Co . Polarity Check at Diode.

terminal indicated in Table 7-2.
 Connectthe negative lead to

the (-) terminal indicated in

Table 7-2. Refer to Figure 7-7

for transistor terminal details.

The transistors should all read

very high resistance.

BEFORE TOUCHINGANYIN-
TERNAL PARTS OF THE
CONTROLLER.FAILURE TO
OBSERVE THIS PRECAU-
TION COULD RESULTIN SE-
VERE BODILY INJURY OR

C cCOLLECTOR>

   
  

    
 

 

 

 

 

 

 

 

 

 

 

          
 

LOSS OF LIFE. 5. With input power removed and

the motor disconnected from Oo P
. the controller, removeall pease

1. Turn input powerOFF.After transistor connections. When

verifying the D-C bus voltage removing the transistor N

is zero VDC and the POWER connections, mark the
LED is notilluminated, connectors for quick b

disconnect the motor from the reconnectionafterthe test. E (EMITTER)

controller.

Figure 7-7.

Transistor Terminals.

Table 7-2. Transistor Terminals from Which To Take Readings.

(+) Terminals (-) Terminals

Transistor
Number Location Terminal Location Terminal

1 Plus D-C Bus 147 Faceplate 601 (U)
3 on Faceplate 147 Terminal 602 (V)
5 Terminal Block 147 Block 603 (W)

2 Faceplate 601 (U) Minus D-C 145
4 Terminal 602 (V) Bus 145

6 Block 603 (W) on Regulator 145
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6. Set a volt-ohmmeteron the x1

ohmmeter scale and measure

the resistance by referring to

the labels B, E and C on the

transistor block.

Volt-ohmmeter current must

be less than 150 mA. See

Figures 7-7 and 7-8 and refer
to Table 7-3.

Figure 7-8. Typical Transistor Wiring.
 

  

   

If any transistor is defective,
replace the transistor.

 

 

DANGER

THE FOLLOWING CHECKS
ARE MADE WITH INPUT
VOLTAGE APPLIED TO THE
CONTROLLER. EXERCISE
EXTREME CARE BECAUSE
HAZARDOUS VOLTAGE EX-
ISTS. FAILURE TO OBSERVE
THIS PRECAUTION COULD
RESULT IN SEVERE BODILY
INJURY OR LOSSOFLIFE.

 
 

  
 
 

 
          
 

   
Turn input power ON. With a

voltmeter set on the 500 VDC

scale, measure the voltage ar

regulator board terminal

145(-) and faceplate terminal

147(+). The voltage should be

 

P P

Bl (YEL) Be CYEL)

TO TO

CONNECTOR E1 (ORG) E2 (ORG) CONNECTOR
ON | [. ON

REGULATOR REGULATOR

BOARD C1 (GRY) I ] Z ] | Ce «GRY BOARD

Cl

Ee

Ce, El

Table 7-3. Transistor Resistance Readings.

(+) (-) Transistor Transistor Defective

Base Emitter Low Resistance Open

Base Collector Low Resistance Open
Emitter Base Low Resistance Open

Collector Base Open Low Resistance

Collector Emitter Open Low Resistance

Emitter Collector Low Resistance Open

10.

greater than 290 VDC.

Turn off the base drive circuit

by turning 1SW-7 switch ON.

The red LED labeled “BBK”

should illuminate.

the base-emitter (terminals B

and E with the yellow and

orangetwisted cables on the

transistor block) at each

transistor. There are two

transistors per block.If the

voltage does not read more
than —1 volt, replace the

transistor.

     
 

Measure the voltage between
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Table 7-4. ReplacementParts List.

 

 

with Snubber Switch

7 1/2 HP

15 HP

1 PC (Printed Circuit)
7 1/2-15 HP

2 PC (Printed Circuit)
7 1/2-15 HP

6 Pole Encoder

8 Pole Encoder
(M/N S-8XXX series motor)

Connectors:

2CN(50 pin)
3CN (20 pin) 

D-C SnubberResistor (3R), 220 WATT

(M/N P21MXXX series motor)   

Qty. Reliance U.S.
Description Per Drive Part Number

Input Power Diode Cube
7 1/2 —15 HP 1 701819-102AW

Output Transistor
7 1/2 HP 3 602909-119AB

15 HP 3 602909-120AB

Control Transformer
7 1/2 HP 1 803424-12R

15 HP 1 803424-12S

MOV Assembly

7 1/2 —15 HP 1 612181-9R

D-C Bus Capacitor
7 1/2 HP 1 600442-24SM

15 HP 2 600442-24SM

D-C Bus Transistor

7 1/2 —15 HP 3 602909-118AB

Control Transformer Fuse
7 1/2 —15 HP 3 64676-54J

Precharge Resistor
7 1/2 HP (1R) 1 63481-75QFW (50 Ohm)
15 HP (1R & 11R) 2 63481-75QDJ (25 Ohm)

Precharge Relay
7 1/2 —15 HP 1 705310-51B

D-C Bus Resistor (2R & 12R)
7 1/2 HP 2 63481-31T (2500 Ohm)
15 HP 2 63481-31S (1750 Ohm)

Cooling Fan
7 1/2 —15 HP 1 69739-40A

Regulator
7 1/2 15 HP 1 0-48680-110D

612181-16R (12Ohm)
612181-16S (6 Ohm)

0-55325-41

0-55325-43

607980-48A

0018-7014

69752-91F
69752-91C
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Table 7-5. Modification Kits.

 

 

 

Description HP Model Number Instruction Manual

Cables
Controller to TB
Sequencing

3 ft 7 1/2-15 4RC034 D5-3026
5 ft 7 1/2-15 4RC054 D5-3026

10 ft 7 1/2-15 4RC104 D5-3026

Encoder

3 ft 7 1/2-15 4RC033 D5-3026
5 ft 7 1/2-15 4RC053 D5-3026

10 ft 7 1/2-15 4RC103 D5-3026

Motor Encoder

MS/Lug Connector
15 ft 7 1/2-15 4RC151 D5-3024
25 ft 7 1/2-15 4RC251 D5-3024
50 ft 7 1/2-15 4RC501 D5-3024
100 ft 7 1/2-15 4RC001 D5-3024

MS/Honda Connector
15 ft 7 1/2-15 4RC152 D5-3024
25 ft 7 1/2-15 4RC252 D5-3024
50 ft 7 1/2-15 4RC502 D5-3024

100 ft 7 1/2-15 4RC002 D5-3024

Circuit Breaker

50 amp 7 1/2 3CB2050 D5-3032
100 amp 15 3CB2100 D5-3032

EncoderIsolation/Buffer 7 1/2-15 SEB1 D5-3021

EncoderTester 7 1/2-15 3RE5 D5-3023

Exercise Module 7 1/2-15 SRE4 D5-3022

Meters

Load 7 1/2-15 3LM2000 D5-3029
Speed 7 1/2-15 3SM2000 D5-3029

SnubberResistor 7 1/2 3RR2008 D5-3034
15 3RR2015 D5-3034     
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Figure 7-10. Typical Functional Block Diagram.
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Figure 7-11. Typical Regulator Board Component Layout.
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