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1: Receive and
Accept Shipment
 

 

DANGER

ONLY QUALIFIED ELECTRICAL PERSONNEL FAMILIAR WITH THE CONSTRUC-
TION AND OPERATION OF THIS EQUIPMENT AND THE HAZARDS INVOLVED
SHOULD INSTALL, ADJUST, OPERATE, AND/OR SERVICE THIS EQUIPMENT.
READ AND UNDERSTANDTHIS MANUALIN ITS ENTIRETY BEFORE PROCEED-
ING. FAILURE TO OBSERVE THIS PRECAUTION COULD RESULT IN SEVERE
BODILY INJURY OR LOSSOFLIFE.  
 

About this Instruction Manual

The SP500 A-C V&S® Controller products described in the instruction
manual are manufactured by Reliance Electric Industrial Company.

This instruction manual provides the information necessary toinstall,

start up, operate and troubleshoot the SP500 controller.

Section 2 provides the specifications required to ensure proper

operation of the controllers.

Section 3 instructs on howto install the controller along with,
necessary wiring, and precautions.

Keypad operation is described in Section 4. A thorough understanding
of the keypad,display and indicators is necessary to adjust, start-up,
operate or troubleshoot the SP500 controller.

Section 5 instructs on howto adjust the drive functions and the

defaults as shipped from thefactory.

Section 6 gives Controller Startup procedures.

Section 7 provides troubleshooting information and fault code
conditions, replacementparts, andillustrates the drive functionality

through a system functional block diagram.

Section 8 contains a Glossary of common terms used throughoutthis
instruction manual.

Section 9 is an alphabetical index arranged by subject to be used to
locate specific information quickly.
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Identify the Controller

Each Reliance Electric SP500 controller can be identified by its model
number(for standard controllers) or by the sales order number(for
customer-specified controllers). This number appears on the shipping

label and is stamped on the controller nameplate. (Refer to controller

nameplate for more information.) Verify that the model number shown

on the nameplate matchesthe shipping label. Refer to this model

number wheneverdiscussing the equipment with Reliance Electric

personnel.

The standard model numberdescribes the controller as follows:

 

 

STANDARD MODEL NUMBER

 

 
  

  

1s U 2 1 001

BASIC CATALOG|
NUMBER

LABEL

U= UL, CSA, IEC LISTED

VOLTAGE

1 - 115 VAC
2- 200 — 2350 VAC
4- 380 — 460 VAC
5 - 575 VAC

ENCLOSURE

1- NEMA 1 OR CHASSIS
4 - NEMA 4X (INDOOR ONLY)

- NEMA 12

HORSEPOWER RATING

001
002
003
005
007
010

  
HP
HP
HP
HP
HP
HP

1/4 -

P
r
i
t
t

O
N
A
N

O
u
N
0
0
0
0
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Note: All SP500 controllers described in this manual function the
same. However, when necessary,differences between the specific
controller models will be pointed out by using the notation in Table 1-1.

Table 1-1. Controller Model Notation

 

 
Model Notation Input Voltage (VAC) Horsepower(Hp)
 

 

    
18SU2%x 208-230 1, 2, 3, 5, 7.5, 10

18U4x0x 380-460 1, 2, 3, 5 (4kw) 7.5, 10

1SU5xxx 575 1, 2, 3, 5, 7.5, 10
 

 



Controller Description

SP500 controllers operate on a three-phase (single-phase) A-C power
source at the appropriate rated input voltage. As shownin Figure 1-1,

the A-C powersourceis supplied to the controller’s input terminals

and passes through three suppressors (MOV). The suppressors are
usedto limit voltage transients within the maximum voltagerating of

the diode module.

The diode modulerectifies the incoming A-C source to a constant D-C
voltage. This D-C voltage is then applied to an internal power supply

and to a large D-C bus capacitor. The internal power supply is a D-C
to D-C type to provide the necessary voltage and current source
required within the controller. The large D-C bus capacitorfilters the
D-C voltage which then enters an IGBT (insulated-gate bipolar

transistor) inverter bridge. Under software control from an internal

microcontroller, the IGBT transforms the constant D-C voltage into a

PWM (Pulse-width Modulated) voltage signal corresponding to the
variable voltage and variable frequency source selected for the motor.

The IGBTinverter bridge is switched by the microcontroller using a 4,

6, or 8 kHz carrier frequency. A low carrier frequency will maximize the

powerrating of the controller but also increase acoustic noise. A
highercarrier frequency selection reduces acoustic noise but results
in a derating of the controller output (Refer to Specifications,
Section 2). The microcontroller also provides for operational input

data from the local operatorinterface and operates the controller.

The microcontroller directs the overall operation of the SP500

controller for adjustable-speed performance of A-C induction and
synchronous motors. User programmable functions, configure the

controller's performanceto fit motor characteristics and the users end
application. (Refer to Motor Applictions in Section 2, and Adjusting

Drive Functions, Section 5 for more information.) External control of

the controller is provided by the local operator interface or user

installed wiring.

The local operator interface contains a display, indicators, and control

and programmingkeys. (Refer to Section 4, Keypad and Display
Operation, for more information.) In addition to using the local
operator interface, user wiring can beinstalled for operational control,

motor speed adjustment, analog metering, dynamic braking (optional)
and an emergency stop (customer supplied). (Refer to Installation and

Wiring, Section 3).

The controller is intended to operate undertrip free (fault)
characteristics. The controller uses selected signals to extend the
acceleration (starting) and deceleration (stopping) rates of the motor.

Whena fault does occur, however, the controller’s microcontroller
generates an instantaneouselectronic trip (IET) signal to turn the

controller off (coast-to-stop). An indication of the IET fault, which
occured,is stored in the controller and can be displayed on the local
operator interface. After a fault, the STOP/RESETkey or a wired IET
RESET pushbutton switch must be pressed(resetting the IET signal)
to clear the fault from the controller (Refer to Section 7,

Troubleshooting, Fault Codes, and ReplacementParts).
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Controller Nameplate

The controller nameplate is located on the basein the upperright side

of the coniroller. The nameplate gives information such as Model
Number, Controller rated amps,etc. Refer to Figure 1-2.

 

 

 

 

 

 

 

RELIANCE
ELECTRIC#L

M/N
SER NO

KVA HP@0.8Pf||/M
AC INPUT VOLTS MAX AMPS HZ PH
AC OUT VOLTS MAX AMPS| 
SHORT CIRCUIT SYM RMS RATING
 

   ENCLOSURE
 

   
 

Figure 1-2. Nameplate Information.

Note: Actual nameplate configuration is subject to change.

Receive and Accept the Shipment

Reliance Electric's termsofsale,in all instances, are FO.B. point of
origin. The user is responsible for thoroughly inspecting the
equipment before accepting shipmentfrom the transportation

company.

If all the items called for on thebill of lading or on the express receipt

are not included orif any items are obviously damaged,do not accept
the shipmentuntil the freight or express agent makes an appropriate

notation on yourfreight bill or express receipt. If any concealed loss or
damageis discoveredlater, notify yourfreight or express agent within
15 days of receipt and request that he make an inspection of the
shipment. Keep the entire shipmentintactit its original shipping

container.

The useris responsible for making a claim against the Carrier for any

shortage or damageoccurring in transit. Claims for loss or damagein
shipment must not be deducted from the Reliance Electric invoice, nor

should paymentofthe invoice be withheld while awaiting adjustment

of such claims since the Carrier guarantees safe delivery.



File a Return Request

1. To return equipment, send a written request to Reliance Electric
within ten daysofreceipt.

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

3. Reliance Electric reserves the right to inspect the equipment on

site.

Storage until Installation

After receipt inspections, repack the controllerin its original shipping

containeruntil installation. If a period of storage is expected, store in
the original shipping containerwithits internal packing.

To ensureSatisfactory operation at startup and to maintain warranty

coverage, store the equipment:

@ in its original shipping containerin a clean,dry, safe place.

@ within an ambient temperature range of —40°C to 65°C
(—40°F to149°F)

@ within a relative humidity range of 5 to 95% without condensation.

®@ awayfrom a highly corrosive atmosphere.In harsh environments,

coverthe shipping/storage container.

SP500 Demo Packages — Model 1SU14001

Only

 

 

CAUTION: The 1SU14001 coniroller has been modified to operate with a single-
phase,115 VAC input. Do not operatethis controller with 230 VAC input.Failure to

observethis precaution could result in damageto, or destruction of the equipment.  
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The controller model number, 1SU14001, supplied in the SP500 demo
packageis specially configured to operate on 1 phase, 115 volt power
andis intended for demonstration purposesonly.It will operate an

unloaded motor, model number P56X3008.Refer to Table 2-1 for the

controller’s current and voltage data.

Note: The regulator card usedin this demois part number
0-56911-3A.



Specifications

Controller Specifications

SP500 Model 1SU2xxx, Model 1SU4xxx, and Model 1SU5xxx
Controllers are intended to operate from a three phase, A-C power

sourceat the rated voltagelisted on the controller nameplate (See

Figure 1-1). Each type of controller model can operate oneither a 50
Hz or 60 Hz line frequency. The controllers provide three-phase

variable voltage and variable frequency to the motor. Some Model
1SU2xxx Controllers can also operate from a single-phase voltage

source. Three-phase and single-phase controller current ratings are

listed in Tables 2-1 thru 2-5.

Table 2-1. Model 1SU14001 (Demo) Controller Ratings with Single-Phase Power
 

 

      

Input Input
Model voltage Output Amps Input
Number Type (VAC) Amps(A) (A) (KVA)

1$U14001 Demo 110-115 2.0 5.2 0.6
 

Table 2-2. Model 1SU2xxx Controller Ratings with Single-Phase Power()
 

 

 

 
 

Input Input

Model voltage Output@) Amps Input
Number Type’; 3) (VAC) Amps(A) (A) (KVA)

1$U21001 1Hp NEMA1 200-230

1$U24001 1Hp NEMA 4X/12

40°C

4 kHz Carrier 1.7 5.0 1.3

6 kHz Carrier 1.7 5.0 1.3

8 kHz Carrier 1.7 5.0 1.3

1$U21002 2Hp NEMA1 200-230

40°C

4 kHz Carrier 7.5 19.1 4.4

6 kHz Carrier 7.0 17.2 4.0

8 kHz Carrier 6.5 15.3 3.5

2Hp NEMA1 200-230

35°C

4 kHz Carrier 7.5 19.1 4.4

6 kHz Carrier 7.5 19.1 4.4

8 kHz Carrier 7.0 17.2 4.0      
Note: (1) Single phase input powerapplies only to model

1SU2xxx controllers.

(2) To size the controller for Motor Nameplate Horsepower
and Motor Nameplate Amperes,refer to Motor
Applicationsin this section.

(3) NEMA4Xis indooronly.
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Table 2-3. Model 1SU2xxx Controller Ratings with Three-Phase Power
 

 

 

 

 

 

 

  

Input Output(1) Input
Model voltage Amps Amps Input

Number Type(, 2) (VAC) (A) (A) KVA

1$U21001 1Hp NEMA 1 200-230

40°C

4 kHz Carrier 5.0 7.0 2.8

6 kHz Carrier 5.0 7.0 2.8

8 kHz Carrier 5.0 7.0 2.8

1$U24001 1Hp NEMA 4X/12 200-230

40°C

4 kHz Carrier 45 6.4 2.6

6 kHz Carrier 3.6 5.2 2.0

8 kHz Carrier 3.6 5.2 2.0

1Hp NEMA 4X/12 200-230

35°C

4 kHz Carrier 45 6.4 2.6

6 kHz Carrier 4.0 5.8 2.3

8 kHz Carrier 4.0 5.8 2.3

18U21002 2Hp NEMA1 200-230

1SU24002 2Hp NEMA 4x/12

40°C

4 kHz Carrier 75 9.9 4.0

6 kHz Carrier 7.0 9.3 3.8

8 kHz Carrier 6.5 8.7 3.5

1$U21002 2Hp NEMA1 200-230

35°C

4 kHz Carrier 75 9.9 4.0

6 kHz Carrier 7.5 9.9 4.0

8 kHz Carrier 7.0 9.3 3.8

1$U21003 3Hp NEMA1 200-230

1SU24003 3Hp NEMA 4X/12

40°C

4 kHz Carrier 10.6 12.5 5.0

6 kHz Carrier 9.5 11.3 45

8 kHz Carrier 8.5 10.0 4.0

1$U21005 5Hp NEMA1 200-230

1SU24005 5Hp NEMA 4X/12

40°C

4 kHz Carrier 14.2 17.2 6.9

6 kHz Carrier 12.8 15.5 6.2

8 kHz Carrier 11.4 13.8 5.5      
2-2

Note: (1) Tosize the controller for Motor Nameplate Horsepower
and Motor Nameplate Amperes,refer to Motor
Applicationsin this section.

(2) NEMA4Xis indooronly.

 



Table 2-4. Model 1SU4xxx Controller Ratings with Three-Phase Power
 

 

 

 

 

 

 

  

Input Output(!) Input Input
Model voltage Amps Amps (KVA)

Number Type(t, 2) (VAC) (A) (A)

1SU41001 1Hp NEMA1 380-460
1SU44001 1Hp NEMA 4X/12

40°C
4 kHz Carrier 2.1 2.5 2.0

6 kHz Carrier 1.9 2.3 1.8

8 kHz Carrier 1.7 2.0 1.6

1$U41002 2Hp NEMA1 380-460
1SU44002 2Hp NEMA 4xX/12

40°C
4 kHz Carrier 3.4 4.2 3.3

6 kHz Carrier 3.1 3.8 3.0

8 kHz Carrier 2.8 3.4 2.7

1SU41003 3Hp NEMA1 380-460
1SU44003 3Hp NEMA 4X/12

40°C
4 kHz Carrier 5.3 6.4 5.1

6 kHz Carrier 4.8 5.8 4.6

8 kHz Carrier 4.3 5.2 4.1

1$U41005 5Hp NEMA1 400-460
1SU44005 5Hp NEMA 4X/12

40°C
4 kHz Carrier 8.2 9.9 8.0

6 kHz Carrier 7.4 8.9 7.2

8 kHz Carrier 6.6 8.0 6.4

1SU41005 4 kW NEMA 1 380

40°C
4 kHz Carrier 8.7 10.5 7.0

6 kHz Carrier 7.8 9.4 6.3

8 kHz Carrier 6.9 8.4 5.6

1SU41007 7.5Hp NEMA1 380-460
1SU44007 7.5Hp NEMA

4Xx/12

40°C
4 kHz Carrier 11.1 13.4 10.7

6 kHz Carrier 10.0 12.1 9.7

8 kHz Carrier 8.9 10.8 8.6

1SU41010 10Hp NEMA 1 380-460
18U44010 10Hp NEMA

4Xx/12

40°C
4 kHz Carrier 14.2 17.2 13.7

6 kHz Carrier 12.8 15.5 12.4

8 kHz Carrier 11.4 13.8 11.0       
Note: (1) To size the controller for Motor Nameplate Horsepower

and Motor Nameplate Amperes,refer to Motor
Applicationsin this section.

(2) NEMA4Xisindooronly.
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Table 2-5. Model 1SU5xxx Controller Ratings with Three-Phase Power
 

 

 

 

 

 

  

Input Output() Input
Model voltage Amps Amps Input

Number Type, 2) (VAC) (A) (A) (KVA)

1SU51001 1Hp NEMA1 575

1SU54001 1Hp NEMA 4X/12

40°C

4 kHz Carrier 1.6 2.0 2.0

6 kHz Carrier 1.5 1.8 1.8

8 kHz Carrier 1.3 1.6 1.6

1SU51002 2Hp NEMA1 575

1SU54002 2Hp NEMA 4X/12

40°C

4 kHz Carrier 2.7 3.4 3.3

6 kHz Carrier 2.5 3.1 3.0

8 kHz Carrier 2.2 2.8 2.7

1SU51003 3Hp NEMA1 575

1SU54003 3Hp NEMA 4xX/12

40°C

4 kHz Carrier 4.3 5.2 5.1

6 kHz Carrier 3.9 4.7 4.6

8 kHz Carrier 3.5 4.2 4.1

1SU51005 5Hp NEMA1 575

1SU54005 5Hp NEMA 4X/12

40°C

4 kHz Carrier 6.2 7.5 7.5

6 kHz Carrier 5.6 6.8 6.8

8 kHz Carrier 5.0 6.0 6.0

1SU51007 7.5Hp NEMA1 575

1SU54007 7.5Hp NEMA

4XxX/12

40°C

4 kHz Carrier 9.0 10.9 10.9

6 kHz Carrier 8.1 9.8 9.8

8 kHz Carrier 7.2 8.7 8.7

1SU51010 10Hp NEMA1 575

1SU54010 10Hp NEMA

4XxX/12

40°C

4 kHz Carrier 12.0 14.5 14.4

6 kHz Carrier 10.8 13.1 13.0

8 kHz Carrier 9.6 11.6 11.5      
Note: (1) Tosize the controller for Motor Nameplate Horsepower

and Motor Nameplate Amperes,refer to Motor
Applications in this section.

(2) NEMA4Xis indooronly.

 



Service Conditions

Ambient temperature:

Storage temperature:

Atmosphere:

Elevation:

Line frequency:

Line voltage variation:

A-C Line distribution
capacity (maximum):

0°C to 40°C (82°F to 104°F) for enclosed
controllers

—40°C to 65°C (—40°F to 149°F)

5 to 95% non-condensingrelative humidity

To 3300 feet (1000 meters) above sea

level without derating.

For every 300 feet (91.4 meters) from 3300

to 10,000 feet (1001 to 3033 meters),
derate the current by 1%

Above 10,000 feet (3033 meters) — Consult
yourReliance Electric Sales Office

50+ 5% Hz and 604+ 5% Hz

+10%

Model 1SU2xxx Controllers
100KVA for 230 VAC,three-phase with a
maximum of 5,000 symmetrical amp

fault current capacity.

Model 1SU4xxx and 1SU5xxx Controllers
1O00KVAfor 460 and 575 VAC,
three-phase with a maximum of 25,000

symmetrical ampfault current capacity.
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Controller Input/output Specifications

The controller input/output specifications are subject to some of the
17 functions (19 function in total) which can be adjusted for user
specified applications. (Refer to Section 5, Adjusting the Drive

Functions)

Controller Inputs

@ Speed Reference input: 5KQ Potentiometer (0Q—10 VDC) or
0-20 mA current-loop (Jumper

selectable, Refer to Section 3)

Note: The controller provides +15 VDC buffered through a 1.875 KQ
resistor, a 500current loop resistor and an associated

reference.

Controllogic

The controller uses an internal 24 VDC powersupply to

provide the required voltage for control signals. Enabling or
disabling a control signal requires that a contact (switch) be

opened orclosed.

@ Stop: Open Contact

(Contact must be closed whendrive is
running. An open contact turns the controller
“off”. The drive will remain and/or be held off
as long as contactis open.)

e@ Start: Opento Closed Contact Transition —
momentary orfixed contact closure

(Edge-sensitive control input signal which
must see an opento closedtransition.)

e@ IET Reset: Open to Closed Contact Transition —
momentary orfixed contact closure

(Edge-sensitive control input signal which
must see an opento closedtransition.)

e@ Forward/
Reverse: Open Contact — asserting the Forward Direction

Closed Contact — asserting the Reverse
Direction

@ Function
Loss: Open Contact

(Contact must be closed whendrive is
running. An open contact turns the controller

“off”. The drive will remain and/or be held off
as long as contactis open.)



Controller Outputs

e Analog Output,
metering:

Output Volts

% Load (AMPS)

RPM/
Engineering Unit

% External Speed
Reference

0 to 10 VDC scaled signal (The signal
represents the same display mode
currently shownonthelocal display of

the controller.) The display mode can

be oneof the following:

— (0 — 253 VAC,for Model 1SU2xxx
Controllers)

(0 — 506 VAC,for Model 1SU4.x0x
Controllers)

(0 — 632 VAC, for Model 1SU5xxx
Controllers)

0 — 200% (Percentage of output amps
based on controller nameplate)

— Minimum to Maximum RPM
—or—

Minimum to Maximum of any

Engineering unit
(user application dependent — Refer

to Function F-08 in Section 5)

— 0-— 100% (Percentage of the external
reference signal range)

Note: Changing the modedisplayed on the local operator interface

will change the signal on the meter analog output. The

selected mode displayed whenthe drive is powered downwill
be the same modedisplayed whenthe controller is powered

up.

@ Dynamic Braking

Signal:

e |ET/
Controller Running:

Dynamic braking control signal used by
the controllers optional Dynamic Braking
Kit

115 VAC/ 24 VDC,1/2 Amprelay output(1
Form A and 1 Form B contact wired with a
single common)
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Controller Application Data

Displacement Power
Factor:

Maximum Load:

@ Overcurrent Trip
(IET):

Linearity:

0.96

150% for one minute (based on controller

nameplate rating)

200% rated drive current

+0.05% (Speed reference to output
frequency)

 

 

DANGER

THE SP500 CONTROLLERIS INTENDED TO OPERATE THE MOTOR ATA
PREDETERMINED MINIMUM SPEED UNLESS DISCONNECTED FROM THE
POWER SOURCE. TO PREVENT INADVERTENT CONTACT WITH OPERAT-
ING EQUIPMENT, THE USER MUST VERIFY THAT THE MOTOR OUTPUT
SHAFT WILL ROTATE AT ALL COMBINATIONS OF LOAD AND OUTPUT
SPEED REQUIREDBYTHE APPLICATION.FAILURE TO OBSERVETHIS PRE-
CAUTION MAY RESULT IN SEVERE BODILY INJURY OR LOSSOFLIFE.
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Minimum Frequency:

Maximum Frequency:

Long Term
Frequency Stability:

Line Dip Ride

Through Capacity:

3 to 30 Hz

30 to 240 Hz

0.01%

500ms

Motor Applications

To obtain Motor Nameplate Horsepower,the controller’s (sine wave)
output ampererating, at the carrier frequency selected, should be
equalto or greater than the motor nameplate current. If the Motor

Nameplate Amperes are HIGHERthan the controllers (sine wave)
output ampererating, the motor HORSEPOWERshould be DERATED

by the ratio of controller (sine wave) output ampererating (at the
selected carrier) to the motor nameplate current.

 



Single-Motor Applications

The controller and motor must be sized for the load and speed

requirements of the specific application.

If the motor is oversized the motor operating current must not exceed

the drive’s rated output current (at a selected carrier frequency).In

addition, the motor horsepower must not be more than onesize larger
than the controller's horsepowerrating.

If the motor will be operated BELOW onehalf of the motor’s rated
speed, the motor overload relay may not protect the motor because of

reduced cooling action due to the reduced speed. A motor
thermostat, internal to the motor, should be installed becauseit
monitors the actual temperature of the windings.

Multi-Motor Applications

Onecontroller can run two or more motors. Adhereto the following

requirements to assure correct drive operation:

1. Whenstarting and stoppingall the motors at the same time (using
the drive for starting and stopping), the sum of thefull-load sine

wavecurrents of all the motors must be equal to or less than the

maximum sine wave output current, at the carrier frequency

selected,for the drive.

For example:

+ + = ITLAIFLA IFLA IFLA
(MOTOR 1) (MOTOR2) (MOTOR3) (TOTALLOAD)

Where:

ItLa = 100% rated drive output at the carrier frequency
selected

2. When one or more of the motors connected to the output of the

controller are to start independently (using a secondary switching

device to add or remove the motor from the drive):

e Any moiorthat starts or stops, while the controller is running,
must have a current rating less than 10% of the maximum sine

wave current rating of the drive at the selected carrier
frequency.

e The sum of the maximum full load sine wave currentsof all the
motors connected continuously to the controller must be less
than the maximum drive output current rating under any

conditions.

Note: Each moior requires separate overload protection (i.e. a motor
relay or a motor thermostat).
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Motor Lead Lengths

For applications using one motor connected to the controller,

individual motor lead lengths cannot exceed 250 feet per phase.

For applications where multiple motors are used,total lead lengths on

each phase cannot exceed 250 feet, and each motor connection

cannot exceed 250 feet. For example, Figure 2-1 illustrates correct
application connections.

 

 

  

CONTROLLER CONTROLLER

(125 FEET) (125 FEET) (50 FEET)

(woror) (woroR) (WworoR) (200 FEET)

CONTROLLER

      

 

   

(200 FEET)
 

(25 FEET) (25 FEET)

NOTE: EACH LINE REPRESENTS A 3—PHASE CONNECTION.
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Figure 2-1. Motor Lead Length Connections.

If total lead length exceeds 250 feet, nuisance tripping may occur.
Thesetrips are caused by capacitive current flow to ground and are
not an indiction of any problem with the coniroller. If the lead length

must be exceeded,outputline reactors or other steps must be taken

to correct the problem.

 



Controller Optional Kits

An optional braking kit is available for each controller as shown in

Table 2-6.

Table 2-6. Controller Optional Kits

 

 

 

 

 

 

 

Description | Model Number | Instruction Sheet

Model 1SU2xxx Controllers

Dynamic Braking Kit | 2DB2005 (UL/CSA) | D2-3178
Model 1SU4xxx Controllers

Dynamic Braking Kitt) | 2DB4010 (UL/CSA) | D2-3179
Model 1SU5xxx Controllers

Dynamic Braking Kit) | 2DB5010 (UL/CSA) | D2-3180  
 

Notes: (1) Dynamic Braking Kit for model 1SU4.0x (460VAC) and Model 1SU5xx
(575VAC) Controllers require connections to the DB 10V Power
Supply.(Refer to Figure 3-8.)



Controller Power Loss

The typical full load power loss watts underall operating carrier
frequencies is shownin Table 2-7.

Table 2-7. Controller Power Loss (Watts)

 

 

 

  

  

  

 

 

  

  

  

  

  

 

 

  

  

  

  

   

Typical Full Load
Horsepower Input Voltage Power Loss

(Hp) (VAC) (WATTS)

Model 1SU2xxx Controllers

1/4-1 70

2 120

3 200-230 210

5 250

Model 1SU4xxx Controllers

1/41 60

2 100

3 140

5 (4 kw) 400-460 180
(380)

7.5 210

10 250

Model 1SU5xxx Controllers

1/41 50

2 90

3 120

5 575 150

7.5 180

10 220    



3: Installation and Wiring
 

DANGER

ONLY QUALIFIED ELECTRICAL PERSONAL FAMILIAR WITH THE
CONSTRUCTION AND OPERATION OF THIS EQUIPMENT AND THE HAZ-
ARDS INVOLVED SHOULDINSTALL, ADJUST, OPERATE, AND/OR SERVICE
THIS EQUIPMENT. READ AND UNDERSTAND THIS MANUALIN ITS EN-
TIRETY BEFORE PROCEEDING.FAILURE TO OBSERVETHIS PRECAUTION
COULD RESULT IN SEVERE BODILY INJURY OR LOSSOFLIFE.
 

 

DANGER

THE USER IS RESPONSIBLE FOR CONFORMINGTO THE NATIONAL ELEC-
TRICAL CODE (NEC) AND ALL OTHER APPLICABLE LOCAL CODES.WIR-
ING, GROUNDING, DISCONNECTS, AND OVERCURRENT PROTECTION
ARE OF PARTICULAR IMPORTANCE.FAILURE TO OBSERVETHIS PRECAU-
TION COULD RESULT IN SEVERE BODILY INJURY OR LOSSOFLIFE.
 

  CAUTION:Useof powercorrection capacitors on the outputof the controller can
result in erratic operation of the motor, nuisancetripping, and/or permanent dam-

age to the controller. Remove powerfactor capacitors before proceeding.Failure

to observethis precaution could result in damageto, or destruction of the equip-
ment.
 

Planning and Location

Planning beforeinstallation is necessary to ensure that the controller
environment and operation conditions are satisfactory. Read and
follow the recommendations advised in this section before proceeding

with the installation.

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

2. Checkthat the controller will be away from oil, coolants, or other
airborne contaminants.

3. Check that the temperatures within the vicinity of the controller are

between 0° to 40°C (32° to 104°F).

4. Checkthat the relative humidity is between 5 and 95%
noncondensing.

5. Do notinstall above 3300 feet (1000 meters) without derating. For

every 300 feet (91.4 meters) above 3300 feet, derate the current

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

6. Checkthat the area chosenwill allow the space required for air flow
aroundthe controller.
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Controller Mounting

The dimensional size of SP500 Controller models will vary depending
on horsepower(HP) rating. Refer to Table 3-1 to determine the

appropriate dimensional size, (given in type A,B, or C) for model

1SU20«, 1SU4.0q, and 1SU5x« controllers. When mounting a
controller, adhere to the guidelines and physical diagramsfor the

specific size type (A,B, or C).

Table 3-1. Controller Model Dimensional Size

 

 

 

 

 

 

 

Horsepower DimensionalSize Coniroller
(HP) (Type) Model Number(s)

Model 1SU2xxx Controllers (230VAC)

Demo 1$U14001

1 A 18U21001, 1SU24001

2 18U21002

2 18U24002

3 Cc 18U21003, 1SU24003

5 1$U21005, 1SU24005

Model 1SU4xxx Controllers (460 VAC)

1 18U41001, 1SU44001

2 B 18U41002, 1SU44002

3 1$U41003, 1SU44003

5 (4kw) 18U41005, 1SU44005

7.5 C 1$U41007, 1SU44007

10 18U41010, 1SU44010
 

Model 1SU5xxx Controllers (575 VAC)
 

   1 18U51001, 15U54001

2 18U51002, 1SU54002

3 B 18U51003, 1SU54003

5 18U51005, 1SU54005

75 CG 18U51007, 1SU54007

10 1$U51010, 15U54010  
 

Size A Controller Mounting
(230VAC 1&2 HP)
1. Loosen the four (4) attaching screws and removethe coverfrom

the controller.

2. In the location selected, mount the controller vertically using the
two (2) mounting holes providedin the controller base. See
Figure 3-1.



3. Use the following as reference to provide adequate clearancesfor

air ventilation:

e Atleast 2 inches from the sides and 4 inches from the top and

bottom of the controller to adjacent non-heat producing
equipment, such as a cabinet wall.

e Atleast 2 inches from the sides and 10 inches from the top and

bottom of adjacent controllers. For best air movementwith three

or more controllers, do not mountthe controllersin a vertical
stack(i.e. offset (stagger) the conirollers).
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1> USE (4) CAPTIVE SCREWS ON
COVER (RELIANCE NO. 410425-9A) TO
REMOVE COVER FROM BASE. SCREWS
PROVIDED WITH COVER.

2> USE (4) 1/4”-20 MOUNTING
SCREWS (NOT PROVIDED) OR
METRIC EQUIVALENT FOR MOUNTING   

Figure 3-1. Size A Physical Dimensions.
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Size B Controller Mounting
(460 VAC 1-5 HP & 575 VAC 1-5 HP)
1. In the location selected, mount the controller vertically using the

four (4) mounting holes provided on the controller base. See
Figure 3-2.

2. Use the following as reference to provide adequate clearances for

air ventilation:

@ Atleast 4 inches from the sides and 4 inches from the top and

bottom of the controller to adjacent non-heat producing

equipment, such as a cabinetwall.

e@ Atleast 4 inches from the sides and 10 inches from the top and

bottom of adjacent controllers. For best air movementwith three

or more controllers, do not mount the controllers in a vertical

stack(i.e. offset (stagger) the controllers).
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<1 WwW.55 [140mm] TYP. a

98 (24:8mm]—
(NEMA 4X/12)

1> USE (4) CAPTIVE SCREWS ON
COVER (RELIANCE NO. 410425—9A)
TO REMOVE COVER FROM BASE.
SCREWS PROVIDED WITH COVER.

2> USE (4) 5/16"-18 MOUNTING
SCREWS (NOT PROVIDED) OR METRIC
EQUIVALENT FOR MOUNTING.

COVER

BASE

 

CONDUIT HUBS (NEMA 4X/12)
878 [22.2mm] DIA. HOLES (NEMA 1)

WEIGHT=APPROX. 12 Ibs i BLaceg. PIPE THREAD   
Figure 3-2. Size B Physical Dimensions.



Size C Controller Mounting
(230 VAC 2 (NEMA4), 3 and 5 HP, 460 VAC
7.5 and 10 HP, and 575 VAC 7.5 and 10 HP)
1. In the location selected, mount the controller vertically using the

four (4) mounting holes provided in the controller base. See
Figure 3-3.

2. Use the following as reference to provide adequate clearancesfor

air ventilation:

e Atleast 4 inches from the sides and 4 inches from the top and

bottom of the controller to adjacent non-heat producing
equipment, such as a cabinet wall.

e Atleast 4 inches from the sides and 10 inches from the top and

bottom of adjacent controllers. For best air movement with three
or more conirollers, do not mountthe controllers in a vertical
stack(i.e. offset (stagger) the conirollers).

 

 

l-—— 11.000 [279.4mm] MAX ——=|
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     424 [10.8mm]
.868 [22.1mm] MAX 4 .

(NEMA 4X/12)
1> USE (4) CAPTIVE SCREWS ON

COVER (RELIANCE NO. 410425-9A)
TO REMOVE COVER FROM BASE.
SCREWS PROVIDED WITH COVER.

2> USE (4) 5/16"—18 MOUNTING
SCREWS (NOT PROVIDED) OR METRIC
EQUIVALENT FOR MOUNTING.

COVER

 

CONDUIT HUBS (NEMA 4X/12)
.875 [22.2mm] DIA. HOLES (NEMA 1)
1/2-14NPT PIPE THREAD

WEIGHT=APPROX. 18 Ibs (4) PLACES   
Figure 3-3. Size C Physical Dimensions.
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Install an External Input Disconnect

 

 

DANGER

THE NEC/CEC REQUIRES THAT UPSTREAM BRANCH PROTECTION BE
PROVIDED TO PROTECTINPUT POWERWIRING. INSTALLAND DO NOT EX-
CEED THE RECOMMENDED BRANCHPROTECTIONRATING.FAILURE TO
OBSERVETHIS PRECAUTION COULD RESULT IN SEVERE BODILY INJURY
OR LOSSOFLIFE.

 

1. Install an input disconnectin the incoming powerline according to
the NEC/CEC guidelines.

2. Size the disconnect according to the inrush current as well as any
additional loads the disconnect may supply.

Note: Coordinate thetrip rating for the in-rush current (10—12 times
full load current) with that of a transformer(if used). See

TransformerInstallation (If needed), later in this section.

 



Install A-C Branch Circuit Protection

 

DANGER

THE NEC/CEC REQUIRES THAT UPSTREAM BRANCH PROTECTION BE
PROVIDED TO PROTECT INPUT POWERWIRING.INSTALLAND DO NOT EX-
CEED RECOMMENDEDTHE BRANCH PROTECTION RATING.FAILURE TO
OBSERVETHIS PRECAUTION COULD RESULT IN SEVERE BODILY INJURY
OR LOSSOFLIFE.

 

 

 
CAUTION:Theinput fuse ratingslisted in tables 3-2 through 3-5 are applicable for
one driver per branch circuit. No other load can be applied to that fused branch
circuit. Failure to observethis precaution could result in damageto, or destruction

of the equipment.
 

1. Install user-supplied branchcircuit protection.

2. According to the values given in Tables 3-2 through 3-5,size the

branchcircuit protection for the specific controller model.

Table 3-2. Single-Phase A-C Input Line BranchCircuit Protection.

 

 

 

      
 

Model Single-phase
Number Horsepower Input Voltage Input A-C Fuse

(1SUs000Kx) (Hp) (VAC) Rating()(Amps)

1SU14001 Demo 115 12

1$U21001
48U24001 1 200-230 10

1$U21002 2 200-230 30

Note: (1) The recommendedfuse type is UL Class J, 600V,
time-delay.

Table 3-3. Three-Phase A-C Input Line Branch Circuit Protection for
Model 1SU2xxx Controllers.

 

 

 

 

    
 

 

   
 

Model Single-phase
Number Horsepower Input Voltage Input A-C Fuse

(1SU2.00x) (Hp) (VAC) Rating) (Amps)

1$U21001

18U24001 ' 12

1$U21002 2 20

1$U21003 200-230

18U24003 8 25

18U21005

18U24005 S 38

Note: (1) The recommendedfuse type is UL Class J, 600V,
time-delay.
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Table 3-4. Three-Phase A-C Input Line Branch Circuit Protection for
Model 1SU4xxx Controllers.

 

 

 

 

 

 

 

 

 

 

      
 

Model Three-phase
Number Horsepower Input Voltage Input A-C Fuse

(1SU4),00cx) (Hp) (VAC) Rating() (Amps)

1$U41001 1 6

18U44001

18U41002 2 8

1$U44002
400-460

1$U41003 3 12
18U44003

1$U41005

1$U44005 5 25
1SU41005 (4Kw) (380) 25

1$U41007

1$U44007 75 26
18U41010 400-480
18U44010 10 36

Note: (1) The recommendedfuse type is UL Class J, 600V,
time-delay.

Table 3-5. Three-Phase A-C Input Line Branch Circuit Protection for
Model 1SU5xxx Controllers.

 

 

 

 

 

 

    

 

 

 

 

  
 

Model Three-phase
Number Horsepower Input Voltage Input A-C Fuse

(1SU5»00cx) (Hp) (VAC) Rating“) (Amps)

18U51001
1 4

18U54001
575

18U51002 2 7

18U54002

18U51003 1
18U54003 8 °

18U51005 1
18U54005 s S

18U51007
7. 2

18U54007 s °

18U51010
1 25

18U54010 0

Note: (1) The recommendedfuse type is UL Class J, 600V,
time-delay.

 

 



TransformerInstallation (If Needed)

Transformers step up or step downthe voltage and can beeither

autotransformersorisolation transformers.Isolation transformers help
eliminate:

@ Damaging A-C line voltage transients from reaching the

controller.

e Line noise from the controller back to the incoming power.

@ Damaging currents, which could developif a point inside the

controller becomes grounded.

Input Transformers

If an input transformeris installed ahead of the controller, adhere to
the following:

1. A powerdisconnecting device must be installed between the
powerline and the primary of the transformer.

2. If the power disconnecting device is a circuit breaker, the circuit

breakertrip rating must be coordinated with the inrush of
current (10 to 12 timesfull load current) of the transformer.

3. An input transformer rated more than 100 KVA for 230VAC (1000
KVAfor 460 and 575 VAC) with less than 5% impedance should
NOTbe useddirectly ahead of the controller without additional
impedance betweenthe controller and the transformer.

 

CAUTION:Distribution system capacity above the maximum recommendedsys-
tem KVA (100KVAfor 230 VAC; 1000KVAfor 460 and 575 VAC) requires using an

isolation transformer, a line reactor, or other meansof adding similar impedance.
Failure to observe these precautions could result in damageto, or destruction of,
the equipment.
 

 

 
CAUTION: Whenthe A-Cline is shared directly with other SCRrectified drives, a
line reactor or optional DB kit may be required to alleviate excess D-C busvoltage.
Failure to observe these precautions could result in damageto, or destruction of,
the equipment.   

Output Transformers

In applications requiring the use of an output transformer on the

controller, contact your Reliance Electric Sales Office for assistance.

3-9



Grounding

 

DANGER

THE USER IS RESPONSIBLE FOR CONFORMING TO THE NEC/CEC AND
ALL OTHER APPLICABLE CODES. WIRING, GROUNDING, DISCONNECTS,
AND OVERCURRENT PROTECTION ARE OF PARTICULAR IMPORTANCE.
FAILURE TO OBSERVE THIS PRECAUTION COULD RESULT IN SEVERE
BODILY INJURY OR LOSSOFLIFE.   
 

1. Remove the four (4) captive screws and removethe cover.
(Wheninstalling the cover on the controller, refer to Cover
Installation for NEMA 4X (Indoor only)/12 Controllers,
Section 6.)

Note: To conform to CSA requirements, when adding more than one
grounding conductorwire to a single chassis ground, twist the
conductors together.

2. Run a suitable equipment grounding conductor unbroken from

the controller ground terminal (See Figures 3-4, 3-5, and 3-6) to
an earth ground conductor. See Table 3-6 for recommended
wire sizes.

3. Connect a suitable equipment grounding conductorto the
motorframe, the remote control station (if used), and the

transformer. Run each conductor unbrokento the earth ground.

Motor Preparation
1. Install the motor according to the motorinstruction manual.

2. Verify that the motoris the appropriate size to use with the

controller. (Refer to Motor Applications, Section 2).

3. In single motor applications, verify that the total lead length on

each phase does not exceed 250 feet per phase.

-Or-

In multi-motor applications, verify that the total lead length on
each phase doesnot exceed 250 feet, and each motor

connection cannot exceed 250feet.

Refer to Motor Applications, Section 2, for more information.

4. Verify that the motoris properly aligned with the driven machine

to minimize unnecessary motor loading from shaft

misalignment.

5. If the motor is accessible while running,install a protective
guard aroundall exposed rotating parts.

In applications requiring the use of an output transformer on the

controller, contact your Reliance Electric Sales Office for assistance.
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Controller Wiring

Size andinstall all wiring in conformance with the NEC/CEC and
all other applicable local codes.If not already done, loosen the four
(4) captive screws on the cover and removethe cover from the

coniroller base. Refer to Figures 3-4, 3-5, and 3-6 for jumper and
wiring locations on size A,B, and C conirollers. Follow recommended
wires and tightening torques.

 

 

CAUTION:Do not route signal and control wiring with powerwiring in the same

conduit. This may causeinterference with controller operation. Failure to observe
this precaution could result in damageto, or destruction of the equipment.
 

Note: As a general rule, route the signal and control wiring in

separate conduits to preventinterference with controller

operation.

 

 

WARNING

THE CONTROLLERIS NOT EQUIPPED WITH A COAST-STOP PUSHBUTTON.
THE USER MUSTINSTALLA HARDWIRED, OPERATOR-ACCESSIBLE PUSH-
BUTTON THAT PROVIDESA POSITIVE INTERRUPTAND SHUTS DOWN THE
DRIVE. (USE TERMINALS 10 AND 11. SEE FIGURE3-4, 3-5, 3-6 AND 3-16.)
FAILURE TO OBSERVE THIS PRECAUTION COULD RESULT IN BODILY
INJURY.
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PowerWiring

Size andinstall all wiring in conformance with the NEC/CEC and
all other applicable local codes. Refer to Figures 3-7 and 3-8 when
making wire connections to the powerterminalstrip. See Table 3-6 for
recommended wires sizes and Table 3-7 for power terminal tightening
torque.

1. Verify that the input powerto the controller correspondsto the

controller nameplate voltage and frequency andthat the plant

supply is of sufficient capacity to support the input current

requirements. (Refer to Specifications, Section 2.)

2. Provide a transformer between the plant power supply and the

controllerif the correct inputline voltage is not available. (Refer
to TransformerInstallation in this section.)

3. Size upstream branchcircuit protection (fuses) according to

Tables 3-2 through 3-5.
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Figure 3-7. Power Terminal Strip For Model 1SU2xxx Controllers.
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Figure 3-8. Power Terminal Strip For Model 1SU4xxx and 1SU5xxx Controllers.
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4. Refer to Table 3-6 and size the input and output powerwiring to

handle the rated maximum controller current. (Refer to Tables

2-1 through 2-5 for maximum controller currents.)

Table 3-6. Recommended PowerWire Size(1.2)

 

 

 

 

 

      

Wiring Terminal‘) Terminal() Wire Size()

Input power R, 8, T R(Ly), S(L2), T(Lg)

Output power U,V, W U(T1), V(T2), W(T3) 14 AWG
-Or-

D-C Bus —,+ -,+ 12 AWG

DB Power +10 VDC, 10 COM (See Note 5)

GNDTerminal GNDStud GNDStud

Notes: 1) The useris responsible for the following NEC/CEC andall

2)

3)

4)

5)

applicable local codes with respect to wire sizes used

with the controllers. Acceptable wire sizes are shownin

the Table.

Use only copperwire with a minimum temperature rating
of 60/75°C.

Terminals on Model 1SU2xxx Controllers.

Terminals on Model 1SU4xxx and 1SU5xxx Controllers.

Thefollowingis a list of the controller models
where 12 AWG wire is recommended, all other models

can use 14 AWGwire:

1$U21002 (Single-phase)
1$U21005, 1SU24005,

1$U41010, 1SU44010

5. Use the appropriate terminal torqueaslisted in Table 3-7 for

wire connectionsto the powerterminal.

Table 3-7. Power Terminal Tightening Torques(in-lbs)

 

 

  

Model 1SU2xxx Model 1SU4xxx and Model 1SU5xxx
Terminals Terminals Torque

R, S,T, R(L1), S(Lo), T(Lg),
U,V, W U(T1), V(T2), W(T3) 9 min. —
—,+, -,+, +10 VDC, 10 COM, 12 max. in—Ibs

GNDStud GNDStud  
 

3-16

 

 



6. The recommendedrouting for power wiring through the

controller baseis as follows:

(Refer to Figures 3-4, 3-5, and 3-6.)

Without the Dynamic Braking Option —

Size A — Route only AC input leads through the bottom
left opening of the controller base.

Size B — Route A-C input leads through the bottom
center(or right) opening of the controller base.

Size C — Route A-C input leads through the third opening
(from theleft) of the controller base.

With the Dynamic Braking option —

Size A,B,C — Route A-C input power and motorleads

through the bottom right (far right) opening of
the controller base as indicated in Figures 3-4,
3-5, and 3-6.

7. Wire the A-C input powerleads as follows: (Refer to Figures 3-7
and 3-8.)

For Model 1SU2xxx Controllers —To terminals R,S, and T

For Model 1SU4xxx and 1SU5xxx Controllers —To terminals

R(Ly), S(L2), and T(Lg)

(Note: For single-phase units, connect the input powerleads to
any one combination of R&S or S&T.)

8. Wire the motorleads asfollows: (Refer to Figures 3-7 and 3-8.)

For Model 1SU2xxx Controllers — To terminals U,V, and W

For Model 1SU4xxx and 1SU5xxx Controllers — To terminals

U(T), V(T2), and W(T3)



Control and Signal Wiring

Size andinstall all wiring in conformance with the NEC andall
other applicable local codes. Refer to Figure 3-9 when making wire
connectionsto the control terminalstrip. See Table 3-8 for

recommendedwiressizes. Refer to Table 3-9 for terminaltightening
torque.

 

CAUTION:Do not route signal wiring with powerwiring in the same conduit. This
may causeinterference with controller operation. Failure to observe this precau-

tion could result in damageto, or destruction of the equipment.
 

 

 

REGULATOR BOARD

SPEED REFERENCE
INPUT WIRING — SEE FIGURE 3-10
(SEE NOTE 1) NC,

DYNAMIC BRAKING
KIT SIGNAL

y
METERING a
CONNECTION NO

SEE NOTE 2 rH ,
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5 =~ Pog
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EXTERNAL INPUTS

NOTES:

1, SPEED REFERENCE INPUT IS JUMPER SELECTABLE BY SETTING OF
JUMPER J6 ON THE REGUALTOR BOARD. SEE FIGURE 3-17.

2. A FACTORY INSTALLED JUMPER CONNECTED TO TERMINALS 10 AND 11 MUST
BE REMOVED WHEN FUNCTION LOSS INPUT, A COAST—STOP PUSHBUTTON,
OR OTHER INTERLOCK IS INSTALLED SO THAT THE CONTACT WILL OPEN TO
STOP THE CONTROLLER.

A MOTOR THERMOSTAT CAN BE WIRED TO TERMINALS 10 AND 11 THAT WILL
OPEN WHEN THE MOTOR OVERHEATS. IF A THERMOSTAT IS INSTALLED,
FUNCTION F—15 SHOULD BE DISABLED (OFF).

3. O-10VDC OUTPUT PROPORTIONAL TO EITHER OUTPUT HERTZ, VOLTAGE, OR
AMPS DEPENDING ON WHICH OUTPUT IS CURRENTLY SELECTED ON THE
KEYPAD/DISPLAY.

ALL CUSTOMER WIRING COMES IN AT THE
TOP OF THE CONTROL TERMINAL STRIP
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Figure 3-9. Control Terminal Strip.

 



1. Forall signal wiring use twisted pair wire.

2. For distances of up to 1000 feet, use a minimum of #22 AWG
wire.

3. Refer to Table 3-8 and size control and signal wiring.

Table 3-8. Recommended Control and Signal Wire Sizes

 

 

 

 

 

 

 

 

 

  

Wiring Terminal Wire Size

Speed Reference 1,2,3

Analog output 4,5

Stop 6, 11

Start 7,11

IET Reset 8,11

Forward/ 9,11 22-14 AWG
Reverse

Function Loss 10, 11

DB Control 12, 13

14, 15
IET/ Controller -or-

Running")
14,16   
 

Notes: 1) Terminals 14 and 15 provide a N.O.relay contact while,

terminals 14 and 16 provide a N.C.relay contact.
(Function of contacts controlled by setting of
Function F-09. Refer to Adjusting the Drive Functions,

Section 5.)

4. Use the appropriate terminal torque aslisted in Table 3-9 for

control and signal wire connections to the control TerminalStrip.

Table 3-9. Control Terminal Strip Tightening Torques (in—Ibs)

 

Terminal Torque
 

   1-16 7 in—lbs max.
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5. Route the signal wiring (External Speed Reference, Analog
Output, and IET/ Controller Running) and the control wiring
(Stop, Start, IET Reset, Forward/Reverse, Function Loss) to the
controlleras follows:

Refer to Figures 3-4, 3-5, and 3-6.

Size A — Route the wiring as follows:

@ All signal wiring through the top left opening in the controller.

@ All control wiring through the top right opening in the

controller.

Size B — Routethe wiring as follows:

Without the Dynamic Braking Option —

® Route all signal wiring through the bottom left opening of the

controller, around the bracket assembly and through the

wiring support clip.

e@ Route all control wiring through the bottom center opening of
the controller, around the bracket assembly and through the
wiring support clip.

With the Dynamic Braking Option —

e@ Route all signal and control wiring through the bottom left
opening of the controller, around the bracket assembly and
through the wiring support clip.

Size C — Route the wiring asfollows:

Rouieall signal wiring through the bottom left opening of the
controller, around the bracket assembly and through the wiring
supportclip.

Routeall control wiring through the second opening (from the

left) on the controller, around the bracket assembly and through
the wiring support clip.

. Wire the signal leads. Refer to Figures 3-10, 3-11, and 3-12 for

External Speed Reference, Analog Output, and IET/ Controller
Running connections.



 

 

 

 

USER SUPPIED REMOTE
SPEED REFERENCE
POTENTIOMETER

SPEED

+10VDC
SK

Les
1 2

0V
187K7

+15V

 

 

  w   

SPEED REFERENCE

INPUT

 

     
NOTE: JUMPER J6 MUST ALSO BE

IN PROPER POSITION.
(SEE FIGURE 3-17)

 

Figure 3-10. Speed Reference Input Wiring

 

 NOTES:

 
ANALOG METER
CSEE NOTED

CUSER SUPPLIED?
 

 
   

 
QYY
3.4 5
+10V 0V   

SCALED SIGNAL REPERSENTING THE SAME DISPLAY MODE
CRPM, ZLOAD, VOLTS OR EXTERNAL SPEED REFERENCED
CURRENTLY DISPLAYED ON THE LOCAL OPERATOR INTERFACE.

WHILE THE CONTROLLER IS RUNNING, THIS SIGNAL CAN BE
CHANGED TO REPRESENT ANY OF THE OTHER DISPLAY MODES
BY PRESSING THE MODE/ENTER KEY,

OUTPUT SIGNAL IS PRESENT IN EITHER LOCAL OR REMOTE
OPERATION.

 

Figure 3-11. Analog Meter Output Wiring.
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7. Wire the control leads. Refer to Figures 3-13, 3-14, 3-15, and

3-16 for Stop, Start, IET Reset, Forward/Reverse, and Function

Loss connections.

Note: Removethefactory-installed jumperat terminals 10 and
11 (Refer to Figure 3-18) to install a normally closed,
maintained emergency stop pushbutton as shownin

 

 

 

  

 

Figure 3-6.

a
QQOQOBOOOO QOO®@
6 7 8 9 10 11 12 6 7 8 9

BE z BE 3
& & S a 5 Q

5 :
MAINTAINED 2—WIRE MOMENTARY 3—WIRE

START/STOP START/STOP   
 

 

Figure 3-13. Start-Stop Control Wiring.

 

 
 

IET RESET
8 11

_|_
N.O,

PUSHBUTTON  
 

 

Figure 3-14. IET Reset Control Wiring.
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FOR

REV

NOTE: SWITCH SETTING IS IGNORED WHEN
FUNCTION F-13 = ON (ENABLED)
CFORWARD DIRECTION ONLY)

 Figure 3-15. Forward/Reverse Control Wiring.

 
WARNING

THE CONTROLLERIS NOT EQUIPPEDWITH A COAST-STOP PUSHBUTTON.
THE USER MUSTINSTALLA HARDWIRED, OPERATOR-ACCESSIBLE PUSH-
BUTTON THAT PROVIDESA POSITIVE INTERRUPTAND SHUTS DOWN THE
DRIVE. (USE TERMINALS 10 AND 11. SEE FIGURE 3-16.) FAILURE TO OB-
SERVE THIS PRECAUTION COULD RESULTIN BODILY INJURY.

 

 

 
10 11

PUSHBUTTON
CEMERGENCY STOP) MOTOR THERMAL

PROTECTION

COAST-TO-STOP SAFETY INTERLOCKS
R
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Figure 3-16. Coast-Stop Pushbutton Control Wiring.

 

 



Remote Analog Input Reference Jumper Setting

Located on the regulator board (Refer to Figures 3-4, 3-5 and 3-6) is a
remote speed reference input jumper (J6) that provides a
jumper-selectable 0—10 VDC or 0—20 mainputwith a software
programmable gain and offset adjustment (See Functions F-11 and
F-12 in section 5).

Note: If the position of the reference jumper is changed,the software
does not recognizethat the input signal has been changed
from 0—10 VDC to 0-20 ma,orvice versa. Verify that

calculations for functions F-11 (remote reference gain) and

F-12 (remote reference offset) are correct before starting the
drive.

e@ To changethe remote speed reference jumper J6:

 

 

DANGER

AFTER DISCONNECTING INPUT POWERWAIT FIVE MINUTES AND CHECK
WITH A VOLTMETER TO INSURE THAT D-C BUS CAPACITORSAREDIS-
CHARGED. VOLTMETER SHOULD READ ZEROVOLTSD-C. FAILURE TO OB-
SERVE THESE PRECAUTIONS COULD RESULT IN SEVERE BODILY INJURY
OR LOSSOFLIFE.   

1. Turn off power supplied to the controller.

2. If not already done, loosen the four (4) attaching screws and

removethe cover from the controller.

3. Verify at the + and — terminals that the D-C Busvoltage is zero
(0) VDC.Refer to Figures 3-7 and 3-8.

4. Locate jumper J6 on the Controller's Regulator Board. Refer to
Figure 3-4, 3-5 and 3-6.

5. Locate Pin 1 of jumper J6 on the Regulator Board.

6. Move the jumperto the desired setting as shownin Figure 3-17.

 

 

 

 
0-10 VDC 0-20 mA

9 PIN 3 PIN 3
gl PIN 2 3S PIN 2

PIN 1 © PIN 1      
Figure 3-17. J6 JumperSettings.

7. After moving jumper (J6), verify (with each move) that Function

F-11 (reference gain) and F-12 (reference offset) are correctly
set.

8. Makea written note of the jumpersettings in the table labeled
“Settings Table” on the back coverof this manual.
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Optional Dynamic Braking Wiring
1. Route the dynamic braking powerand signal wiring through the

opening at the bottom of the controller as follows:

Refer to Figures 3-4, 3-5, and 3-6.

Size A — Route dynamic powerandsignal leads through
the bottom left opening of the controller base.

Continue routing the signal leads up and

around the bracket assembly.

Size B — Route dynamic powerandsignal leads through
the bottom center opening of the controller.

Size C — Route dynamic powerand signal leads through

the third opening (from theleft) of the controller.

Note: On size B and C controllers, continue routing the signal
leads up, around the bracket assembly, and through the
support clip.

. Wire the Dynamic Braking (DB) Powerleadsto the controllers as
follows. Refer to Figures 3-18 and 3-19.

For Model 1SU2xxx controllers —

DB terminals 147 and 45 to controller power terminals

+,— (DC Bus Volts).

For Model 1SU4xxx and 1SU5xxx controllers —

DB terminals 147 and 45 to controller power terminals

+,— (DC BUSVolts)

DB terminals 13 and 14 to controller power terminals

+ (10V), — (10V com)

. Wire the Dynamic Braking (DB) signal leads to the controllers as
follows. Refer to Figures 3-18 and 3-19.

Forall models: DB terminals 1 and 2 to controller control

terminals 12 and 13.
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4: Keypad and Display
Operation
 

 

DANGER

ONLY QUALIFIED ELECTRICAL PERSONNEL FAMILIAR WITH THE
CONSTRUCTION AND OPERATION OF THIS EQUIPMENT AND THE HAZ-
ARDS INVOLVED SHOULD INSTALL, ADJUST, OPERATE AND/OR SERVICE
IT. READ AND UNDERSTANDTHIS MANUALIN ITS ENTIRETY BEFOREPRO-
CEEDING. FAILURE TO OBSERVE THIS PRECAUTION COULD RESULT IN
SEVERE BODILY INJURY OR LOSSOFLIFE.  
 

Keypad and Display Description

The controller contains a four-character display, eight indicatorlights,
and six keys as shownin Figure 4-1. The display is used to indicate
powerupself test, one of four display modes, program functions,
program function values, and fault codes. The indicator lights (LEDs)

give controller status on display modes, and modeof controller
operation. Finally, the keys provide for the control and programming of
the controller.

 

 

 

 

 

Mode Forward

Enter Reverse

(——] RPM (-—] RUN

(2) %Load 2) Program START STOP
[=] volts C2] Forward RESET
CJ Remote (IC_—] Reverse    
 

Figure 4-1. SP500 Controller Keypad and Display.

Indicator Lights

In general, the group of LEDsontheleft indicate display modeswhile,

the group ontheright indicate operation modes. However, the fourth
LED onthe left indicates whether the controller is under LOCALor
REMOTEcontrol.
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Display Mode LEDs

The four (4) LEDs ontheleft of the controller's keypad indicate the
current display modeof either RPM, %Load, Volts, or (when enabled)
% External speed reference. While the controller is running, the mode
displayed and LEDindication can be changed byusing the
MODE/ENTERkey. (Refer to Modesof Controller Operation, laterin
this section for more information on changing display modes.) These

LEDsare described further below.

e RPMLED
-Or-

(“Engineering
Unit”)

@ %LOAD LED:

e VOLTS LED:

@ REMOTE
REFERENCE
(% external
speed

reference)

The RPM/Engineering Unit LED indicates that
the values being displayed, while the controlleris
running,are in units of RPM or some user

specified engineering unit to match an
application. Used for display purposes only, an

engineering unit is a unit on a user defined scale
based on the maximum output frequencyof the
drive. (See Section 5, Adjusting the Controller
Functions,for more information.)

The “RPM” modeis the drives default display
modeandthis LEDwill illuminate uponthe initial

powerupof the controller. However, once the

display mode unit is changed (programmed), the
controller will power up in the display mode unit
active at the timeit was turned off.

The “%LOAD”LEDindicates, while the drive is

running, that the values being displayed are ina

percentageoffull load amps. Whenthedriveis
stopped,the value displayed will be zero.

The “VOLTS”LEDindicates, while the drive is
running,that the value being displayedis that of

the drive output voltage to the motor. When the
drive is stopped,the value displayed will be zero.

If the “RPM”, “%LOAD”, “VOLTS” and “REMOTE”
LEDsarelit, the value displayed is the percentage

of external speed reference. This display modeis

only active when:

@ The drive is in REMOTE mode (Function F-00

is enabled (ON)). (See Section 5, Adjusting
the Controller Functions)

e Anexternal speed reference is connected to
the Conirol terminal strip (See Section 3,
Installation and Wiring)

e JumperJ6 is properly selected (See Section
3, Installation and Wiring)

@ Function F-13 is enabled (ON). (See Section
5, Adjusting the Controller Functions)

Note: The last display mode chosen whenthe drive is powered

downwill then be the same oneactive when the drive is
powered up again. Example: The display mode RPM is

changed to %LOAD.The drive is powered down, and powered

back up again. The display modewill remain as %LOAD.



Operation Mode LEDs

The groupof four (4) LEDs ontheright side of the controller's keypad,
indicate that the controller is running (RUN LED), whether the Program
Mode (PROGRAMLED)is active, or indicates the speed direction
(either FORWARD or REVERSE). The fourth LED ontheleft indicates
whetherthe controller is under REMOTE or LOCALcontrol operation.

These LEDs are described below.

e RUN LED: This LEDisilluminated whenthe drive is
running (the controller is generating an output
voltage and frequency).

 

 

THE RUN LED MUSTNOTBE USEDASANINDICATION THAT THEREIS NO
LINE VOLTAGE PRESENT IN THE CONTROLLER. VERIFY THERE IS NO
VOLTAGE PRESENTAT THE D-C BUS TERMINALS (+) AND (—) BEFORE
SERVICING THE CONTROLLER. FAILURE TO OBSERVETHIS PRECAUTION
COULD RESULT IN SEVERE BODILY INJURY OR LOSSOFLIFE.

DANGER

 
 

e@ PROGRAM LED:

@ FORWARDLED:

e REVERSELED:

e REMOTELED:

This LEDisilluminated whenthe controlleris in

Program Mode. Program Modeis entered by
pressing the MODE/ENTERkey whenthe drive

is stopped.

This LEDisilluminated, when the drive is

running,to indicate that the requested rotation

of the motoris in the Forward Direction.

This LEDis illuminated, when the controller is
running,to indicate that the requested rotation
of the motoris in the Reversed Direction.
However, when Function 17 is enabled (=ON),
the LED can notbeilluminated because the
requested rotation of the motoris forced in the

Forward direction. See Section 5, Adjusting the
controller functions, for more information.

The “REMOTE”LEDindicates, when

illuminated, that the drive is in remote operation

andis following signals from the terminal strip.

Whenthe REMOTELEDis notlit, the drive is in

LOCAL mode. Enabling Function F-00 (=ON)
will illuminate the LED. (See Section 5, Adjusting
the Controller Functions, for more information
on function 00.)
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Key Descriptions

Drive operation is controlled by six keys. These keys are described
below.

@ STARTkey: The STARTkeywill start the controller when:

@ Poweris applied to the controller

e Nofaults are active

e Drive is in the LOCAL control mode.

Whenthis key is pressed, the controller will

accelerate to the last programmedfrequency
set point (speed). The frequencyset point is the

last displayed RPM (speed) or engineering unit

value set from the up/down arrow keys before
the drive was turned off and/or powered down.
The drive will also display its last mode

selection along withilluminating the appropriate

display, rotation, and run indicating LEDs. The
controller remembers and usesall the functional

settings and values that were enabled and
selected prior to turning it off and/or powering
down.

Note: The controller will accelerate based on its programmed

acceleration rate (Function F-01). (See Section 5, Adjusting
the Controller Functions, for more information.)

If the acceleration rate is set to high, the motorwill draw too
muchcurrent resulting in a overcurrent (OC) IET Fault. When
an IET Fault occurs,the drive will coast to a stop and the fault

type codeis flashed on the display. (See Section 7,
Troubleshooting, Fault Codes, and ReplacementParts, for

more information.



 

 

DANGER

AFTER DISCONNECTING INPUT POWERWAIT FIVE MINUTES AND CHECK
WITH VOLTMETERTO INSURE D-C BUS CAPACITORS ARE DISCHARGED.
FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT IN SEVERE
BODILY INJURY OR LOSSOFLIFE.  
 

@ STOP/RESET key: The STOP/RESETkeyprovides three functions
for the controller. If the controller is running, this
key will turn off the controller. If the controlleris
stopped dueto a fault, this key will clear the

fault from the coniroller providing the cause of
the fault has been removed from the controller.
Whenthe controller is in the program mode,this

key will terminate the program operation.

THE STOP/RESET KEY WILL ALWAYS STOP
THE CONTROLLER REGARDLESSOF THE
SELECTED CONTROL MODE.(REMOTE OR
LOCAL).

Note: The drive will perform a rampto a rest stop (ramp down

based on the set deceleration rate) or coast-to-rest stop,

depending on the value of Function F-16, when stopped under

normal conditions.

If the deceleration is set too high, regenerative motorvoltage

may charge up the D-C bus voltage causing a high bus
voltage (HU) IET Fault. When an IET Fault occurs, the
controllerwill coast to a stop and the fault type codeis flashed
on the display. (See Section 7, Troubleshooting, Fault
Codes, and ReplacementParts, for more information.)

@ MODE/
ENTERkey: The MODE/ENTERkeyprovidesthree functions

for the drive.If the drive is running,this keywill
change(or “toggle through”) the active display
mode (RPM, %LOAD,VOLTS, or REMOTE
REFERENCE). If the controller is stopped,this

key will select the drives program mode. Once

in the program mode,this key will display and
save a function value. The MODE/ENTERkey
functions in either REMOTE or LOCAL control
modes.
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@ FORWARD/
REVERSEKEY: The FORWARD/REVERSEkeyis used to select

(‘toggle between”) the direction for motor
rotation. The FORWARD or REVERSELEDwill
also illuminate to indicate the requested rotation

direction for the motor. However, when Function
F-17 is enabled (ON), this key will not change
the motorrotation because the controlleris

forced (programmed)only in the Forward
direction. See Section 5, Adjusting the
Controller Functions, for more information.
This Keyis only active in the LOCAL control
mode.

Note: The LED mayilluminate before the motorturns in the new
direction.

e@ UP/DOWN
ARROW KEYS: The UP and DOWN ARROWkeysprovide three

functions for the controller. When the controller

is running, whether in the LOCAL or REMOTE
operation, they are used to increase or
decreasethe (internal) speed reference of the
controller. When the controller is stopped and

placed in the program operation mode,these
keyswill step through the controller functions
(F-00 to ERR). The UP ARROWwill increase the
Controller Function number while the DOWN
ARROWwill decrease the controller function
number. After the selection of a controller
function, these keys are used to change
function status (ON/OFF) or value (step
incrementing/decrementing).

Note: While in Remote operation mode, the changing of the drives
internal speed reference, using the UP and DOWN ARROW
keys, will NOT have any operational effect on the controller.

The controller's display will show the internal speed reference

in Hertz (Hz) while using the keys. A slight delay will be
noticed before the coniroller’s display returns to the display
modeactive prior to changing the internal speed reference.

Holding the UP/DOWN ARROWkeysfor more than a few
secondswill increase the scroll speed.



Power Up

Whenthe poweris applied to the drive, the display will show “SELF”

and during this display period, the microcontrollerwill perform a

self-test diagnostic routine. This is normal and the display should

“change”to the RPM display mode, or whatever modethe controller
was in whenit was powered downlast.

Modesof Controller Operation

Display Modes

There are three display modes(orfour, if Remote Reference Display
modeis active) available when the drive is powered up. These are:

RPM, %Load, and Volts. The current display mode (while the drive is

running) is indicated by an illuminated LED. The factory default display
mode is RPM.

@ To select a display mode (RPM, %LOAD,or VOLTS):

1. While the drive is running, press the MODE/ENTER key. [he
display will show °%LOAD, and the %LOAD LEDwill be |i.
Each time the MODE/ENTERkeyis pressed, the next mode
is displayed and the appropriate LED will light. The value

displayed is in the units of the display mode chosen.

_ To change the display mode again, press the MODE/ENTER
key.

 

A fourth display mode, “REMOTE REFERENCEDISPLAY”, can be
activated by Function F-13. The value displayed in this modeis the
value of the external reference signal as O— 100% of the total scaled

reference range. (Functions F-11 and F-12 are functions that “scale”
the reference.)

If Function F-13 is enabled (or turned “ON”) a fourth display mode
choice can be activated by pressing the MODE/ENTERkey onceafter
the “VOLTS”display mode.All three LED’s (RPM, %LOAD, and
VOLTS)will be illuminated at the sametime,indicating the fourth
display modeis active. Refer to Function F-13 for more information
and examplesfor the REMOTE REFERENCEDISPLAY ENABLE
Function.
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e To select the REMOTE REFERENCEDISPLAY mode:

. Stop the drive (if running) by pressing the STOP/RESET key.

. Press he MODE/ENTER key to select the PROGRAM mode.
(The PROGRAM LED will be illuminated and the display will
show F-00)

. Press the up arrow key untill “F-137 Is displayed. (The down
arrow key can also be used lo decrement through the pro-
gram function list.)

. Press the MODE/ENTER key.

. Move the up arrow key unlll the display shows ON’.

. Press the MODE/ENTER key to lock in’ the value.

. Press the STOP/RESET key io exit ihe PROGRAM Mode.

_ Start the drive by pressing the START key.

_ Press the MODE/ENTER key until all three display mode
LEDs are lit.

._ The display should now be in Ihe REMOTE REFERENCE
DISPLAY mode and percentageof full speed reference is
displayed.

 



Program Mode

The Program Modeallows function values to be viewed or adjusted.
All functions (00-18), including the error log (‘ERR’) are accessible in
the Program Mode.

Note: The PROGRAM modecan only be enteredif the driveis
stopped.

@ To enter the Program Mode and accessthe functions:

. Stop the drive (if running) by pressing the STOP/RESET key.

_ Press the MODE/ENTER key. The PROGRAM LED should
beilluminated,

_ Use the Up/down arrow keys to move through the function
USt

. Press the MODE/ENTER key to display the value of the
current function displayed.

. Use the Up/down arrow keys to change the value of a func-
tion. (Note: Holding down the up or down arrow key for
more than one second will increase the scroll speed.)

. Press the MODE/ENTER key again to ‘lock in’ the new val-
us. (The display will return to displaying the function num-
ber)

 

@ To exit the Program mode:

Press the STOP/RESEI key. Note thalif the error log is being
examined, the STOP/RESET key will resel the error log (and
clearit of errors). The errors will only clearif the external cause
of the problem has been eliminated. [he error log function can
be exited by pressing the STOP/RESEI key while the ERR’
display is active,

 4-9



4-10

Error Log

Located after Function F-18,is an error log (“Err” is displayed) that

storesthefirst three faults that have occurred. The Program mode
mustfirst be entered to access the error log. Refer to Section 7,
Troubleshooting Fault Codes, and ReplacementParts for more
information on the Error Log and clearing thefaults.

@ To accessthe Error Log:

. Stop the drive (f running) by pressing the STOP/RESET
key.

_ Press the Mode/Enter key. The Program LED should be
iluminated.,

, Enter the Program Mode.

. (Pthe display shows F-00", use the down arrow key to
move directly to Err. Elther the up or down arrow key can
be used to move through ihe function list. Err follows
le).

. Press the MODE/ENTER key.

, Press the up arrow key to move through the error codes.

, Press the STOP/RESET key to clear the fault. (Refer to
Section 7, Troubleshooting Fault Codes, and Replace-
ment Parts for more information on error codes.)

 



5: Adjusting the
Drive Functions
 

 

DANGER

ONLY QUALIFIED ELECTRICAL PERSONNEL FAMILIAR WITH THE
CONSTRUCTION AND OPERATION OF THIS EQUIPMENT AND THE HAZ-
ARDS INVOLVED SHOULDINSTALL, ADJUST, OPERATE, AND/OR SERVICE
THIS EQUIPMENT. READ AND UNDERSTAND THIS MANUALIN ITS EN-
TIRETY BEFORE PROCEEDING.FAILURE TO OBSERVETHIS PRECAUTION
COULD RESULT IN SEVERE BODILY INJURY OR LOSSOFLIFE.  
 

The drive offers 19 functions that can be either accessed or
monitored, and 17 functions can be changed using the keypad. The
first eighteen (18) functions are shipped from the factory with default
settings. These settings must be adjusted for the application.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    
 
 

  

Function Range [Step Size| Default
F—00 Remote enable On, OFF N/A OFF

F—01 Accel rate (sec) 0.5-30.0 0.10 5.0
F—02 Decel rate (sec) 1.0-30.0 0.10 5.0
F—03 Minimum speed (Hz) 3.0-30.0 0.10 5.0
F—04 Maximun Speed (Hz) |30.0-240.0[ 0.10 60.0
F—05 Current limit (%) [10%-150% 1.0 150%
F—06 Torque Boost (%) o%—10% 1.0 2%
F—07 V/HZ (Base speed) 30-240 1.0 60

1>| F—08 RPM at base speed 1-9999 1.0 1750

F—09 IET output enable On,OFF N/A OFF

F—10 Carrier frequency (Khz) 4,6,8 N/A 8
F—11 Remote ref gain (%) |6ox-100% 0.10 100%
F—12 Remote ref offset (%) oz—40% 0.10 0%

2>| F—13 Remote Ref. Display Enable) On,OFF N/A OFF

F—14 Elec Thermal overload |20%-100% 1.0 100%
F—15 Flec thermal 0/L enable on,OFF N/A OFF
F-16 Coast Stop Enable 0On,OFF N/A On
F-17 Reverse Disable On,OFF N/A OFF
F-18 Software version X.XX N/A Read _only

3>| ERR (Displayed code) IET fault codes
HU High DC bus voltage condition

LU Low DC bus voltage condition

OL Electronic thermal overload

OH Controller High Temperature
oc Overcurrent,Short circuit,or Ground fault

FL External function loss _asserted 
 

NOTES:
(1) THIS FUNCTION CAN BE USED TO SCALE THE

DISPLAY TO ANY ENGINEERING UNIT IN ADDITION
TO RPM.

(2) FUNCTION F—13 ACTIVATES THE 4TH DISPLAY
MODE.

(3) ERR LOG FOLLOWS FUNCTION F-18.  
 

Figure 5-1. Factory Default Settings
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FUNCTIONS

 

 

DANGER

ONLY QUALIFIED ELECTRICAL PERSONNEL FAMILIAR WITH THE
CONSTRUCTION AND OPERATION OF THIS EQUIPMENT AND THE HAZ-
ARDS INVOLVED SHOULDINSTALL, ADJUST, OPERATE, AND/OR SERVICE
THIS EQUIPMENT. READ AND UNDERSTAND THIS MANUALIN ITS EN-
TIRETY BEFORE PROCEEDING.FAILURE TO OBSERVETHIS PRECAUTION
COULD RESULT IN SEVERE BODILY INJURY OR LOSSOFLIFE.
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e@ To change the valueof a function:

_ Power up the drive.

|. Press ne MODE/ENTER key to select the PROGRAM mode.
(The PROGRAM LED will be illuminated and the cisplay will
show "F-00": the first function number)

. Move the up/down arrow keys until the desired function
number is displayed.

. Press ne MODE/ENTER key again.

. Press tne up/down arrow keys to chancethe value.

. Press the MODE/ENTER key to lock in’ the entered valus.

_ Proceed to the next function to be changed using the up/

down arrow keys.

. Press the STOP/RESET key to exit the PROGRAM mode.

 

 



F-00 — REMOTE ENABLE

Settings

OFF = Local Operation
ON = Remote Operation

Description

This function selects the control modefor the drive. In LOCAL control
the drive takes input from the keypad, while in REMOTEcontrol the

drive takes commandsfrom signals on the terminalstrip.If the
controller is in REMOTE mode, the REMOTELEDwill belit.

Under LOCALcontrol the following keys can be used:

e START

STOP/RESET

FORWARD/REVERSE

MODE/ENTER(whendrive is stopped)

Up and Down Arrow (whendrive is in PROGRAM mode)

In addition to these keys, the following signals are processed:

e Remote IET/Controller Running (see Figure 3-9)

e Remote Function Loss (see Figure 3-9)

@ Remote Display (RPM, %LOAD, VOLTS)

Under REMOTEcontrol the following keys can be used:

e MODE/ENTER(whendrive is stopped)

e Up and DownArrow (whendrive is in PROGRAM mode)

e STOP/RESET

All remote signals (e.g., remote stop,start, etc.) wired to the terminal

strip are processed. (See Figure 3-9.)
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F-01 — ACCELERATION

Settings

Range of 0.5 — 30 seconds

Step Size

0.10 seconds

Description

The acceleration rate is the amountof time to ramp from stop to the

programmed maximum speedsetting (Function F-04).

If the setpoint frequency (last requested local speed from the up/down
arrow key) is less than the maximum speedsetting, the time to ramp

to that setpoint will be proportionally less than the actual acceleration

rate setting. If maximum speed equals 60 Hz and accel time equals 4
seconds,it will take 2 seconds to rampto a frequency setpoint of

30 Hz (and 1 second to rampto 15 Hz).

If the acceleration rate is set too fast, the controller maytrip out on an
overcurrent condition. (See Section7 if this condition exists.)



F-02 — DECELERATION

Settings

Range of 1.0 to 30 seconds

Step Size

0.10 seconds

Description

The deceleration rate is the amountof time to ramp from the
programmed maximum speedsetting (Function F-04) to a stop.

The deceleration time is also proportionalto the last set frequency.

(See Function F-01, Acceleration.)

If the deceleration rate is set too fast, the drive maytrip out on a high

busfault. (See Section 7 if this condition exists.)
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F-03 — MINIMUM SPEED

 

 

DANGER

THE SP500 CONTROLLERIS INTENDED TO OPERATE THE MOTORAT A
PREDETERMINED MINIMUM SPEED UNLESS DISCONNECTED FROM THE
POWER SOURCE. TO PREVENT INADVERTENT CONTACT WITH OPERAT-
ING EQUIPMENT, THE USER MUST VERIFY THAT THE MOTOR OUTPUT
SHAFT WILL ROTATE AT ALL COMBINATIONS OF LOAD AND OUTPUT
SPEED REQUIREDBYTHE APPLICATION.FAILURE TO OBSERVETHIS PRE-
CAUTION MAY RESULT IN SEVERE BODILY INJURY OR LOSSOFLIFE
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Settings

Rangeof 3 — 30 Hz

Step Size

0.10 Hz if maximum speedis less than 100 Hz

0.25 Hz if maximum speedis greater than or equal to 100 Hz

Description

Minimum speedis the user requested minimum output frequency

value of the controller. This speed (Hz) reference must always be

lower than the maximum (Hz) setting (Function F-04) of the coniroller.

The baseor running speed setting (base speed, Function F-07)will
always be a value betweenthis minimum and the maximum speed

(Hz) reference.

 



F-04 — MAXIMUM SPEED

 

 

WARNING

THE USER IS RESPONSIBLE FOR ENSURING THAT DRIVEN MACHINERY,
ALL DRIVE-TRAIN MECHANISMS, AND PROCESSLINE MATERIAL ARE CA-
PABLE OF SAFE OPERATIONATAN APPLIED FREQUENCYOF 100% OFTHE
MAXIMUM FREQUENCY(UP TO THE FREQUENCYOFF-04). FAILURE TO
OBSERVETHIS PRECAUTION COULD RESULT IN BODILY INJURY.
 

Settings

Range of 30 — 240 Hz

Step Size

0.10 Hz if max speedis less than 100 Hz

0.25 Hz if max speed is greater than or equal to 100 Hz

Description

The maximum speedis the user requested maximum output

frequency value of the controller. This maximum speed reference (Hz)

must always be higher than the minimum (Hz) setting (Function F-03)
of the controller. The base or running speedsetting (base speed

Function F-07) will always be a value between the minimum reference
and this maximum.
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F-05 — CURRENTLIMIT

Settings

Range of 10% to 150% of rated controller current

Step Size

1.0%

Description

This function provides the meansto limit motor output torque during

run or acceleration. When output current attempts to exceed the

preset currentlimit, motor speed is maintained or reduced, or

deceleration time is extended. If currentlimit is set too low, an “OC”

(Overcurrent) fault may occur.



F-06 — MANUAL TORQUE BOOST

Settings

Range of 0 — 10%

1=1%
2 = 2%
10 = 10%

Step Size

1.0%

Description

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

low speeds.Forfriction loads, or high inertia loads, a high starting

torque level may be needed. Manual torque boostis only effective at
speeds lower than one-half of base frequency. See Figure 5-2.

Whenadjusting this function, start with the default setting of 2%, and
gradually increase the adjustmentuntil satisfactory motor operationis

reached.
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Figure 5-2. ManualTorque Boost Adjustable Range.
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F-07 — V/HZ (Base Speed)

Settings

Range of 30 — 240 Hz

Step Size

1.0 Hz

Description

The volts/hertz feature allows the drive to maintain a constantvolts/hz
ratio, thus providing constant torque at any frequency. The frequency

value entered to establish the volts/hertz curve is the base speed at

maximum output voltage. See Figure 5-3.
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Figure 5-3. Volts/Hertz Curve.

 



F-08 — RPMAT BASE SPEED

Settings

Range of 1 — 9999

Step Size

1.0 unit

Description

This feature provides you with the ability to scale the display to any

desired engineering unit to match your specific application. Although
Function F-08 is called “RPM at Base Speed”, any engineering unit
can be used. You could setit up as Hertz, Feet/Min, or any other unit
needed. The value scaledin this function is what is displayed when
looking at the Display Mode, “RPM”.

The value entered into Function F-08 is the maximum value (RPM,or
any other engineering unit) to be displayed in the RPM display mode,

whenthe controller is running at base speed (Function F-07).

Example 1: You want 1750 RPM to bethe displayed value when the

controller is running at a base speed of 60 Hz. You enter
1750 into Function F-08.

The actual displayed value for the RPM display mode,is a scaled
value of what is entered for Function F-08:

Example: You want 1750 RPMto bethe displayed value when the
coniroller is running at a base speed of 60 Hz. You are
presently running at 30 Hz. The RPM display modevalueis
scaled asfollows:

Present Operating x  -08 (You entered 1750)
Speed (Hz) F-07 (Base speed of 60 Hz)

30Hz xX 1750 = 875

60

In this example, when you are running at 30Hz, the RPM display

modewill show 875.

Example 2: You want 800 feet/minute to be the displayed value when
the controller is running at a base speed of 60 Hz. You

enter 800 into Function F-08.

The actual displayed value for the RPM display mode,is a scaled
value of what is entered for Function F-08:

Example: You want 800 feet/min. to be the displayed value when
the controller is running at a base speed of 60 Hz. You are
presently running at 40 Hz. The RPM display modevalueis
scaled asfollows:

Present Operating x +08 (You entered 800)
Speed (Hz) F-07 (Base speed of 60 Hz)

40Hz x 800 = 633
60

In this example, when you are running at 40Hz, the RPM display

modewill show 533 feet/minute.
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F-09 — IET (INSTANTANEOUS ELECTRONICTRIP)

OUTPUT ENABLE

Settings

ON =IETfault indication
OFF = Controller is running indication

Description

This function selects whether the remote output signal (at terminals

14-16) represents the state of an active fault or that the controlleris
currently running. If the signal represents an active fault (F-O9=ON),

then it will remain asserted until the fault is cleared by pressing the
“STOP/RESET”key (in LOCALoperation) or by using the remote IET
reset signal (for REMOTEoperation). Refer to Figure 3-8.

If the signal represents controller running (F-O9=OFF), then the signal

is only asserted when the RUNLEDislit.



F-10 — CARRIER FREQUENCY

Settings

Rangeof 4 — 8 KHz

4 = 4 KHz =100% output amps

6 = 6 KHz = 90% output amps
8 = 8 KHz = 80% output amps(default setting)

Description

The carrier frequency can compensate for acoustic noise, heating,

and other current problems by adjusting the switching frequency of

the transistors in the inverter section.

The carrier frequency controls the width of the pulse and keeps the

current smooth to the motor.

Keeping the carrier frequency at 4kHz will maximize the continuous

powerrating of the drive and generally still have an acceptable
acoustic noise from the motor. Increasing the carrier frequencywill
alleviate the acoustic noise, but in some applications can result in

derating of the controller output amps. (Refer to Tables 2-1 through
2-5 for the derated ratings at the various carrier frequencies of the
conirollers.)
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F-11 — REMOTE REFERENCE GAIN

Settings

Range of 60% — 100% of full scale maximum reference

Step Size

0.10%

Description

The remote reference gain scaling is used to scale the maximum
remote speed reference to match external equipment. Normally, the

maximum speed reference (amountof reference at maximum speed,
F-04) is either 10 VDC or 20 ma.The reference gain is used to scale
the speed reference to another value (for example 9.5 VDC or 19 ma).
Enierthis function in percent (%) of full scale reference. To calculate
the scaled reference, use the following equations:

If using a O—20 ma remote reference:

Desired Maximum Reference (ma) yx agg _ o, gain (ma reference)

Reference Range (20)

 

Example 1. If the remote speed reference is O—20 ma and the
maximum reference required is 19.2 ma, scale as follows:

19.2 x 100 = 96% gain
20

If using a 0—10 VDC remotereference:

Desired Maximum Reference (VOC) y 19, = % gain (VDC reference)
Reference Range (10)

 

Example 2. If the remote speed reference is 0-10 VDC and the
maximum reference required is 9.5 VDC, scale as

follows:

9.5 x 100 = 95% gain
10



F-12 — REMOTE REFERENCE OFFSET

Settings

Range of 0% — 40% of full scale minimum reference

Step Size

0.10%

Description

The remote reference offset scaling is used to scale the minimum
remote speed reference to match external equipment. Normally, the
minimum speed reference (amount of reference at minimum speed,
F-03) is either 0 VDC or 0 mA.Thereference gain offset is used to
scale the minimum zero speed reference to another value (for

example 0.4 VDC or 4 mA). Enter this function in percent (%) offull
scale reference to be offset from minimum speed.To calculate the

scaled minimum reference, use the following equations:

If using a O—20 ma remotereference:

Desired Zero Speed Offsetima) x 100 = % offset

Reference Range (20)

 

Example 1. If the remote speed reference is O—20ma andthe offset
from minimum speedrequired is 4 ma, scale as follows:

A x 100 = 20% offset
20

If using a 0—10 VDC remote reference:

Desired Zero Speed Offset (VOC), 100 — % olfsat

Reference Range (10)

 

Example 2. If the remote speed reference is O—10 VDC andtheoffset
from minimum speed required is 0.4 VDC, scale as
follows:

0.4 x 100 = 4% offset
10
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5-16

F-13 — REMOTE REFERENCEDISPLAY ENABLE
(4TH DISPLAY MODE)

Settings

Displays the external speed reference as 0 — 100% of the scaled
reference range.

ON = 4th display modeis enabled and will display the external speed
reference when the REMOTEdisplay modeis chosen. (Function F-00

= ON)

OFF = 4th display modeis disabled. The external speed referencewill

not be displayed.

Description

This function enables a 4th display mode which allowsthe display of

the current value of the external speed reference as a value in percent
(%).

Whenenabled (Function F-13 = ON), the 4th display modeis

activated by pressing the MODE/ENTERkey (while the drive is

running) andall three display LEDsareilluminated at the sametime.

When the REMOTE REFERENCEDisplay Modeis chosen,the display
will show the external reference as 0 — 100% of the speed reference

range as specified by Function F-11 (remote gain) and Function F-12
(remote offset). Refer to Section 4, on “To select the REMOTE

REFERENCEDisplay Mode.”

Example:

If

F-11 (remote gain irom maximum reference) = 95% and,

F-12 (remote offset from minimum speed refererice) = 5%,
the display would indicate "100.0" if ihe external referenceis
= 9.5 VDC, or would indicate 0.0" if the extemal reference
is = 0.5 VDC.

 



F-14 — ELECTRONIC THERMAL OVERLOAD

Settings

20% — 100% rated current

Step Size

1%

Description

This function should be adjusted if the motor amperagerating is less

than the controller amperage rating. Using the formula below,
calculate the setting level as a percentage of maximum continuous
current:

Motor Full Load Current
Pl4= X 100

Controller Qutput Rated Current

 

The motorfull load current can be taken from the motor nameplate,

and the controller rated output current can be taken from Table 2-1

through 2-5 as applicable (or the controller nameplate).

 

 

CAUTION:Function F-15 should be set equal to “ON” (ENABLED). Failure to ob-
serve this precaution could result in damageto, or destruction of the motor and

controller.   
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F-15 — ELECTRONIC THERMAL OVERLOAD ENABLE

Settings

OFF = Noelectronic thermal overload protection (factory default).

ON = Electronic thermal overload protectionis active.

The electronic thermal overload enable is used to simulate the
functionality of a motor thermal switch, protecting the motor from
overheating due to excessively high current in a short period of time.

If this function is ON, the controller will trip if the thermal overload time

is exceeded (60 seconds at 150% of F-14). When an external thermal
switch (an alarm, or warninglight, etc.) is wired into the Function Loss

circuit (terminals 10 and 11), this function should be set equal to “ON”.
Refer to Figure 3-9, Control Terminal Strip Wiring.

 

 

CAUTION:This function should be set equal to “ON” (ENABLED). Failure to ob-

serve this precaution could result in damageto, or destruction of the motor and
controller.   
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F-16 — COAST STOP ENABLE

 

 

WARNING

THE CONTROLLERIS NOT EQUIPPED WITH A COAST-STOP PUSHBUTTON.
THE USER MUSTINSTALLA HARDWIRED, OPERATOR-ACCESSIBLE PUSH-
BUTTON THAT PROVIDESA POSITIVE INTERRUPTAND SHUTS DOWN THE
DRIVE. (USE TERMINALS10 AND 11. SEE FIGURES3-4, 3-5, 3-6 AND 3-16.)
FAILURE TO OBSERVE THIS PRECAUTION COULD RESULT IN BODILY
INJURY.   

Settings

ON = Enable Coast-Stop (Coast-to-rest)

OFF = Disable Coast Stop (Ramp-to-rest)

Description

This function, when enabled, will permit a coast-to-rest stop, instead of
the defaulted ramp-to-rest stop.
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F-17 — REVERSE DISABLE

Settings

ON = Disable Reverse (from LOCAL and REMOTEcontrol)

OFF = Enable Reverse(This is the default setting)

Description

Whenthis function is ON, the drive will not be able to turn in the
reverse direction. Also, when the drive is in LOCAL mode, pressing the
Forward or Reverse keys,will have no effect on drive operation. The
Forward LED will always display ON, and the Reverse LEDwill always

display OFF. Whenthedrive is in REMOTE mode,any wiring to
terminal 9 of the Controlterminalstrip (see Figure 3-9) is ignored, and
the drive will only run in the forward direction.

Regardless of what is entered or changed, whenthis function is ON
(reverse is disabled), the drive will be forced in the forward direction.



F-18 — VERSION INFORMATION

Settings

X.XX = Version Number

Description

Whenthe display shows “F-18”, press the MODE/ENTERkey to show
the current revision. This function cannot be changed.

ERR — ERROR LOG

Refer to Section 7, “Troubleshooting, Fault Codes, and

ReplacementParts”for information on the Error Log that follows
Function F-18.
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6: Start the Controller
 

 

DANGER

ONLY QUALIFIED ELECTRICAL PERSONNEL FAMILIAR WITH THE
CONSTRUCTION AND OPERATION OF THIS EQUIPMENT AND THE HAZ-
ARDS INVOLVED SHOULDINSTALL, ADJUST, OPERATE, AND/OR SERVICE
THIS EQUIPMENT. READ AND UNDERSTAND THIS MANUALIN ITS EN-
TIRETY BEFORE PROCEEDING.FAILURE TO OBSERVETHIS PRECAUTION
COULD RESULT IN SEVERE BODILY INJURY OR LOSSOFLIFE.
 

ChecktheInstallation

 

 

DANGER

AFTER DISCONNECTING INPUT POWERWAIT FIVE MINUTES AND CHECK
WITH A VOLTMETER TO INSURE THAT D-C BUS CAPACITORS ARE DIS-
CHARGED. THE VOLTMETER SHOULD READ ZERO UDC.FAILURE TO OB-
SERVE THESE PRECAUTIONS COULD RESULTIN SEVERE BODILY INJURY
OR LOSSOFLIFE.
 

1. If an input disconnectis installed, make sureit is in the OFF
position.

2. Verify that D-C bus volts is zero. See Figures 3-7 and 3-8. Evenif
the bus LED is OFF, alwaysverify that the D-C busis discharged.

3. Make sure the controller interlocks installed around the driven
machine are operational.

 

 

WARNING

THE SP500 CONTROLLERIS NOT EQUIPPED WITH A COAST-STOP PUSH-
BUTTON.THE USER MUSTINSTALL A HARDWIRED, OPERATOR-ACCESSI-
BLE PUSHBUTTON THAT PROVIDESA POSITIVE INTERRUPT AND SHUTS
DOWNTHEDRIVE. (USE TERMINALS10 AND 11, SEE FIGURES3-4,3-5, 3-6
AND3-16.) FAILURE TO OBSERVE THIS PRECAUTION COULD RESULTIN
BODILY INJURY.
 

4. Verify that the user-installed stop pushbutton is operational. When

pushed, it should shut downthe controller. The factory-installed
jumper should not be connected to terminals 10 and 11 for the
stop pushbuttonto work. Removethis jumper.

 

 

CAUTION:Makesure electrical commonsare notintermixedin the controller. Fail-
ure to observe this precaution could result in damage to, or destruction of the
equipment.
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10.

11.

12.

13.

14.

15.

16.

Remove any debris from around the controller.

Checkthat there is adequate clearance around the controller.

Checkand verify that the wiring to the control terminalstrip and

powerterminals is correct (Figures 3-4, 3-5 and 3-6).

Checkthat the terminals are tightened properly to the appropriate

torque specifications given in Tables 3-6, 3-7 and 3-9.

Checkthat user-supplied branchcircuit protectionis installed and

correctly rated.

Checkthat the incoming A-C poweris rated correctly.

Check the motorinstallation and length of motorleads.

Disconnect any powercorrection capacitors connected to the

motor.

Uncouple the motor from any driven machinery to initially start the
controller.

Checkthat any motor thermal switch and the controller’s

electronic thermal overload (Function F-15) is set (enabled).

Checkthat the rating of the transformer(if used) matches the
controller requirements, and is connected for the propervoltage.

Verify that a properly sized groundwire is installed and that a

suitable earth ground is used. Checkfor and eliminate any

grounds between the motor frame and the motor powerleads.
Verify that all ground leads are run unbroken.



Start the Controller

 

DANGER

THE SUBSEQUENT STEPS REQUIRE ROTATING PARTS AND/OR ELEC-
TRICAL CIRCUITS TO BE EXPOSED. STAY CLEARIF UNIT MUST BE RUN-
NING OR DISCONNECT AND LOCKOUT OR TAG POWER SOURCEIF CON-
TACT MUST BE MADE. FAILURE TO OBSERVE THESE PRECAUTIONS
COULD RESULT IN SEVERE BODILY INJURY OR LOSSOFLIFE.
 

 

DANGER

AFTER DISCONNECTING INPUT POWERWAIT FIVE MINUTES AND CHECK
WITH A VOLTMETER TO INSURE THAT D-C BUS CAPACITORSAREDIS-
CHARGED. FAILURE TO OBSERVE THESE PRECATUIONS COULD RESULT
IN SEVERE BODILY INJURY OR LOSSOFLIFE. 
 

1. Turn OFF, lock out and tag powerto the controller.

2. Connect a voltmeterto terminals (+) and (—), and verify that the

controller bus voltage is 0 VDC. See Figures 3-7 and 3-8.

3. Uncouple the driven equipment from the motor, if possible.

4. Turn the powerON. With a voltmeter at terminals (+) and (—),
observe a voltmeter reading for an approximate no load D-C bus

voltage value on the controller aslisted in Table 6-1. (D-C bus
voltage readings are effected by the incomingline characteristics

such as, amplitude, frequency, harmonic distortion, etc.)

Table 6-1. D-C Bus Voltage Value.

 

 

 

 

 

 

 

 

 

  
 

  

A-C Input Line Voltage | D-C Bus Voltage (No Load)(1)

Model 1SU2xxx Controllers

230 VAC | 323 V
Model 1SU4x0x Controllers

380 VAC 535 VDC

400 VAC 563 VDC

415 VAC 585 VDC

440 VAC 620 VDC

460 VAC 648 VDC

Model 1SU5xxx Controllers

575 VAC | 811 VDC  
 

(1) D-C No Load Voltage readings are approximate values and will vary greatly depending

on the characteristics of the incoming A-C voltageline.

5. Checkall function settings (Section 5) and verify that they are set
correctly.

6. Press the START key. The controller should ramp to the preset

maximum speed (F-04). The motor should ramp upat the
acceleration rate (F-01) until it reaches the preset Hz.
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AFTER DISCONNECTING INPUT POWER,WAIT FIVE MINUTES AND CHECK
WITH A VOLTMETER TO INSURE THAT D-C BUS CAPACITORSAREDIS-
CHARGED. THE VOLTMETER SHOULD READ ZERO UDC.FAILURE TO OB-
SERVE THESE PRECATUIONS COULD RESULTIN SEVERE BODILY INJURY
OR LOSSOFLIFE.

DANGER

  
7.

10.

11

14.

15.

16.

17.

18.

While the controller is in the RUN mode,checkthe display modes

and verify that VOLTS and %LOADare reading correctly.

For Remote:If using a remote speed reference checkthat the
speedreference (F-13 must be “ON”)is correct (O—10VDC,or
0—20mA). All three display mode LEDs should belit to indicate
that the remote referenceis currently being displayed. The fourth

display LED (REMOTELED)should also belit.

Take into accountany valuesset into F-11 (Remote Reference
Gain) and F-12 (Remote Reference Offset) that have scaled the
speed reference.

. RPM can also be monitored by using the RPM display mode.

. Verify the direction of the motor shaft rotation. Press the STOP key
to stop the controller.

If the direction of shaft rotation is incorrect, change as follows:

a. Wait until motor has completely stopped.

b. Turn OFF, lock out and tag powerto the controller.

c. Verify that the D-C Bus voltage (at terminals + and —) is 0

VDC.See Figures 3-7 and 3-8.

d. Reverse anyof two of the three motor powerleads(U,V, or W).

. Turn the Power ON.

12.

13.

Press the STARTkey.

Using the up or downarrow keys, change the maximum speed
setting (F-04) and run the motor without any load across the
speedrange. If the motor is unloaded and does not operate

satisfactory, check the function settings in Section5.If it does
operate satisfactory, go to Step 14.

Turn OFF, lock out and tag powerto the controller. Verify that the

D-C bus has discharged to 0 VDC at terminals (+) and (—). See
Figures 3-7 and 3-8.

Couple the driven equipment to the motor.

Turn Power ON.

Press the controller START key.

Run the controller across the required speed range underload. If

the motor does not rotate at minimum speed,increase manual

torque boost(F-06).



19. If the controller operates the motor properly:

a. Turn OFF, lock out and tag powerto the controller. Verify that
the D-C bus has discharged to 0 VDC at terminals (+) and

(-).
Replace the controller cover and secure.

c. Make a noteof final function settings in the “Settings Table”in
the back of this manual.

If the controller does not operate the motorproperly:

a. Refer to Section 7, Troubleshooting, Fault Codes and
ReplacementParts if any fault indications occurred during
Startup.

b. Verify function settings again.

CoverInstallation,

NEMA4X (Indoor Only)/12

In order to maintain integrity of the NEMA 4X/12 enclosure, some care
must be taken whenre-installing the cover:

1) Run the (4) captive screws down, sequentially, to ensure even
compressionof the gaskets. Do not exceed 20 inch-poundsof
torque on these screws.

2) Whenthe cover has been properly tightened, there should be very
little gap between the cover and keypad.
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7: Troubleshooting, Fault
Codes, and Replacement
Parts
 

 

DANGER

ONLY QUALIFIED ELECTRICAL PERSONNEL FAMILIAR WITH THE
CONSTRUCTION AND OPERATION OF THIS EQUIPMENT AND THE HAZ-
ARDS INVOLVED SHOULDINSTALL, ADJUST, OPERATE, AND/OR SERVICE
THIS EQUIPMENT. READ AND UNDERSTAND THIS MANUALIN ITS EN-
TIRETY BEFORE PROCEEDING.FAILURE TO OBSERVETHIS PRECAUTION
COULD RESULT IN SEVERE BODILY INJURY OR LOSSOFLIFE.  
 

System Operation

Refer to Figures 7-1 and 7-2, System Block Diagrams.

The SP500 uses the conventionalinverter bridge to transfer energy
from the A-C input line to the A-C motor. The A-Cline voltageis
rectified through the input diode module whichin turn generates the

constant D-C busvoltage.

A large bus capacitor across the D-C bus smooths the D-C bus
voltage and buffers the current flow to the motor. The six IGBT’s and
the associated diodes convert the constant D-C voltage into PWM
(pulse width modulated) waveforms.

The SP500 usesthe Volts/Hz constant control scheme which
generates constant primary flux over the variable speed range of the
motorso that torqueis linearly produced in proportion to theslip of

the motor.
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Fault Codes

The SP500 controller displays fault (ERR) codes whichassistin
troubleshooting if a fault should occur. If a fault condition occurs while
the drive is running,the drive will coast-to-rest and the fault type is
flashed on the display as a 2-digit alphabetical code.

Thefault is then entered into the error log. The error log is accessible
after Function F-18, and is designated as “ERR”on thedisplay.

Howto Accessand Readthe Error Log

Fault codes are entered into the error log in sequential orderif more

than 1 fault should occur. Thefirst error to occurwill be flashed on the
display, and two moreerrors will then be logged into the error log.
(The error log must be accessed to see them). After three faults have

occurred, no more subsequentfaults will be entered into the error log.

The faults entered into the error log are numbered sequeniially.If first
an overcurrent fault were to occur, it would bein the error log as
“1=OC”. If next a thermal overload fault were to occur (andthefirst

error was not yet cleared), it would bein the error log as “2=OL’, and
so on.

Thelast fault to occur will appearfirst when accessing the error log.
For example,if the last fault was a low busfault, and the error log has
3 entries, then the error log would display “3=LU” whentheerror log

is first accessed.

Eachfault in the error log can be cleared by pressing the
STOP/RESETbutton until “Err” is displayed again.

Faults are retentive to the error log if a power loss occurs.

Table 7-1 lists fault codes, descriptions, causes, and actionsif a fault
occurs.

@ To accessthe Error Log:

, Enter the Program Mode, (Press the MODE/ENTER key.)

_ lf the display shows “F-00", use the down arrow key to move
directly to ‘Er’, Either the up or down arrow key can be used

to move through the function list Errfollows F-18".

. Press the MODE/ENTER key.

. Press the up arrow key to move through the error codes.

_ Press the STOP/RESET key to clear each fault. Refer to
Table 7-1.

 



Verify D-C Bus Voltage

 

 

DANGER

AFTER DISCONNECTING INPUT POWERWAIT FIVE MINUTES AND CHECK
WITH A VOLTMETER TO INSURE THAT D-C BUS CAPACITORSAREDIS-
CHARGED. THE VOLTMETER SHOULD READ ZERO UDC.FAILURE TO OB-
SERVE THESE PRECAUTIONS COULD RESULT IN SEVERE BODILY INJURY
OR LOSSOFLIFE.   

Before servicing the controller:

1. Turn OFF, lock out and tag powerto the controller.

2. Verify that there is no voltage entering the controller at terminals
R(L1), S(L2), and T(L3).

3. Verify at D-C Bus terminals (+) and (—) that the D-C Bushasfallen
to zero VDC.This will take a few minutes to dropto a safe level.

(Evenif the bus LED is OFF, alwaysverify that the D-C busis
discharged.) See Figure 7-3 and 7-4 for location of the D-C Bus.
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Figure 7-3. D-C Bus Terminals on Model 1SU2xxx Controllers.
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Table 7-1. Fault Code ActionList.

 

HU: High busvoltage condition.

Cause

The D-C bus charged

abovetheelectronictrip
threshold level.

 

1. Decel rate too fast

(Function 2).

2. Starting the drive into a
forward running load that has
a highinertia.

Action

Press the STOP/RESET
button (or a REMOTEIETreset
for remote operation).
The error will not clear until
the busfalls below the high
buslevel.

1a. Lower the decel
rate (Function F-02). Refer to
Section 5.

1b. Install the optional DBkit.

 

2. Install the optional DB Kit.

 

LU: Low busvoltage condition.

Cause

The D-C bushasfallen below
the electronic trip low threshold

level.

 

1. Loss of input power.

2. Low line voltage.

Note:

Action

Press the STOP/RESET
button (or a REMOTEIETreset

for remote operation).
The error will not clear until

the input line voltage is within
the proper range. This may
take a few seconds.

1. Check incoming power.

2. Check incoming power.

If a line dip or momentary powerloss occurs, and the bus
level is able to rise back to the proper range within 500 ms,
the drive will automatically restart (if the drive was already
running whenthe fault occurred). If the drive does not restart,
perform abovesteps, or press the STOP/RESETkey.
 

 
OL: Electronic thermal overload

Cause

The electronic thermal
overload trip level has been
exceeded. This fault
protects the drive and
motor from overheating due to
excessive current within
a specified period.

1. The Current Limit Setting
(Function F-05) is not set

correctly.

2. Function F-14, Electronic

Thermal Overload is not set

correctly to match the motor
and controller combination.

Action
Press the STOP/RESET
button (or a REMOTEIETreset
for remote operation).
The error will not clear
until the drive has
integrated to the proper
range. This may take a
few seconds.

1. If currentlimit level is too
low relative to load, increase

the currentlimit level.

2. Verify the value of
Function F-14. Refer to

Section 5.
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Table 7-1. Fault Code Action List (Continued)

 

 

OH: Thermostat/Drive Overload

Cause

The internal thermostat
has causeda trip
that indicates
excessive temperatures
in the controller.

 

1. The drive derating
specifications are ex-
ceeded. See Table 2-1.

2. The ambient temperature of
the controlleris
exceeded.

Action

Press the STOP/RESETbutton
(or a IET RESETfor remote operation).
The error will not clear until the
internal drive temperature is back within
range. This may take a few seconds.

 

1. Re-checkthe application
and changethe carrier
frequency of Function F-10.
Refer to Section 5.

2. Check the location site
and movethe controller
to a cooler area.

 

Oc: Overcurrent

Cause

The current rating of the
controller (>200% rated
drive current) has been
exceeded.

Action

Press the STOP/RESETbutton
(or IET RESETfor
remote operation).

This fault can be caused by anyof the following conditions:

1. Short in drive outputs

2. Ground fault condition

3. Instantaneous overcurrent
resulting in greater than
200% rated drive current.

1. Verify that the input and
output wiring to the drive are
properly connected.

2a. Verify that the input and output wiring
to the drive are properly connected.
See Figures 3-4 and 3-5 or 3-6.

2b. Verify that the output wiring to the
motor is not connected to Ground
or any other voltage source. See
Figures 3-4, 3-5, or 3-6.

3a. Increase acceleration or deceleration
time (F-01 or F-02).

3b. Increase currentlimit level,
if too low relative to the load.
(Change in 5% increments.)
 

FL: Function Loss

Cause

The remote (external) func-
tion loss signal has been
asserted. (Terminals 10 and
11.)

1. The external equipment
connectedto the function
loss terminals hasfailed,oris
giving repeated stop requests.

Action

Press the STOP/RESET
button (or IET RESET

for remote operation).
This fault will not clear until
the function loss signalis
unasserted.

1a. Check the external
equipmentwired to the remote
function loss terminals (10 and 11).

1b. Check function loss connections.
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Table 7-2. ReplacementParts List For Model 1SU2x« Controllers ()
 

 

 

 

 

 

 

 

  

Quantity per
Horsepower

Description Part Number 3 5

Fan Assembly 616161-R 1 1

615161-S 1 1

NEMA4X Cover/Gasket 805522-1R 1 1

NEMA1 Cover 805508-2R 1 1

Membrane Switch 709511-1R 1 1
(Keypad)/Bracket

Regulator PCB 0-56937-210

Capacitor PCB 0-5693 1-050 1 1

Fan Assembly Internal 615159-1R 1 1     
Note: 1. Replacementparts is not recommended,and parts are

not available for 1 and 2 Hp Model 1SU2xxx conirollers.

Table 7-3. Replacement Parts List For Model 1SU4xxx Controllers

 

 

 

 

 

 

 

 

   

Quantity per Horsepower

Description Part Number 1 2 3 5 7.5 10

Fan Assembly 616161-R - - 1 1 1 1

615161-S - - - - 1 1

NEMA4X Cover/ 805512-1R 1 1 1 1 - -

Gasket 805522-1R - |-]- - 1 1
NEMA1 Cover 805504-2R 1 1 1 1 - -

805508-2R - - - - 1 1

Membrane Switch 709507-1R 1 1 1 1 - -

(Keypad)/Bracket 709511-1R - - - - 1 1

Regulator PCB 0-56917-210 1 1 1 1 1 1

Capacitor PCB 0-5691 4-030 - - 1 - - -

0-56914-050 - - - 1 - -

0-56919-070 - - - - 1 -

0-56919-100 - - - - - 1

Fan Assembly 615159-1R 1 1 1 1 1 1
Internal       
 

 



Table 7-4. ReplacementParts List For Model 1SU5xxx Controllers

 

Description Part Number

Quantity per Horsepower
 

2 7.5
 

Fan Assembly 616161-R

615161-S

1

 

NEMA 4X Cover/
Gasket

805512-1R

805522-1R
 

NEMA 1 Cover 805504-2R

805508-2R
 

Membrane Switch
(Keypad)/Bracket

709507-1R

709511-1R
 

Regulator PCB 0-56927-210
 

Capacitor PCB 0-56972-055

0-56938-055
  Fan Assembly

Internal  615159-1R        
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Glossary of Common Terms
Accelerating Torque

Adjusting the Drive

Functions

Altitude

Base Speed

Base Frequency

Carrier Frequency

Caution

Constant Torque

Controller

CSA

Current Feedback

Danger

Decelerating Torque

Drive

Dynamic Braking

Anincreasein torque (force) generated by a

motorin order to achieve running speed.

The process by which the user can select and
adjust oneorall of the 17 programmable
functions. (Refer to Section 5.)

The height above sealevel were the drive is

installed.

Nominal motor speed rating in RPM on the

motor’s nameplate. Found by subtracting the
slip speed from the synchronous speed at
base frequency.

Motor nameplate frequecy rating

The switching frequency at which an IGBT
inverter bridge converts a D-C voltage into a

PWMvoltage.

Alerts a personthat, if procedures are not
followed, damageto or desiruction of,
equipment could result.

A torque (force) characteristic independent of

motor speed.

The term substituted throughout this manual
for the “SP500 A-CVS Controllers’.

The abbreviation for the Canadian Standards
Association.

A current signal used by the microcontroller to
control the operating current of the drive.

Alerts a person that high voltage is present

which could result in severe bodily injury or
lossoflife.

The torque (force) generated, by the decrease

in motor and load kinetic energy, required by

the motor and load to reachits final (slower)
synchronous speed condition.

The reference to the coniroller and the motor

combinedas one system. The reference has

also been used for another namefor the
controller.

A braking technique in which the kinetic
energyis converted into electrical energy and

dissipated as heat energyvia a resistor or
other means.
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Frequency Setpoint

Hz

IET

Input Power Factor

Inverter

Line Dip

Load torque

NEMA

NEMA1

NEMA 4X

NEMA 12

Output Frequency
Range

Overcurrent

Overload Capacity

Overtemperature

The frequency value stored in memory (either

by the local or remote means) within a given

frequency rangeof the drives output voltage.

Used to set the speed of the motor.

The Abbreviation for Hertz. The numberof

cycles per second.

Instantaneouselectronic trip. A fault condition

that occurs while the drive is running resulting
in a motor coast-to-stop. The drive senses a

condition that could result in equipment

damage and turnsitself off.

Theratio of the input inverter A-C effective
powerto the input A-C apparent Power.

A static power converter used to change D-C
powerto A-C power.

A short duration powerloss below the

specified A-C line input rating due to a power
system fault.

The motor torque required to keep the load
rotating at nearly constant speed.

The abbreviation for the National Electrical

Manufacture’s Association

The Type 1 enclosure defined in NEMA

standards that provides protection against

accidental or inadvertent bodily contact with
live parts and a limited amountoffalling dirt.

The Type 4X enclosure defined in NEMA

standardsthat provides a degree of
protection from falling rain, splashing water,

hosedirected water and requires a corrosion

test. The Type 4X is also used indoors only.

The Type 12 enclosure defined in NEMA

standardsprovides a degreeof protection

against dust, dirt, fiber, flying, dripping water
and external condensation of non-corrosive

liquids.

The frequency range allowed for continuous
operation of the output wave of a drive.

A current greater than a specified maximum

current value.

The overload current allowed bythe drive ina
specified time. Overload currentis indicted by
the drives display as a percentageof the rated
output current.

A temperature greater than the specified
(rated) temperaturelimit.



PowerFactor

Pulse Width

Modulation

Rated Input Voltage

Rated Output Current

Rated Output Voltage

Rated Output
Frequency

Rectifier

Relative Humidity

Stall

Surge Suppressor

Torque

Torque Compensation

Voltage Feedback

Voltage/Frequency

Voltage/Frequency
(V/F) setting

An abstract value which gives a measure of
the relative proportions of resistive and
reactive circuit elements. The ratio of true to
apparent power.

A method whereby a D-C voltage is converted
to produce an A-C voltage whose magnitude
and frequency can bevaried.

Specified A-C line voltage, at 50 or 60 Hz line
frequency, connected to a drive.

Total maximum current delivered out of a drive

or to a motor underfull load conditions.

Total maximum output voltage of a drive while

delivering rated current underfull load
conditions.

Fundamental output wave frequency.

A static power converter used to change A-C
powerto D-C power.

The humidity of the surrounding environment
wheretheinverteris to be installed

A motorstate where the motor remains

motionless even though the motoris
generating torque.

Circuit protection which suppresses the peak

value of any unusualinput voltage to the

drive. Its sometimes usedto lighten the
leading edgeof voltage.

Tendencyof a motor to producerotation

(Rotational force) It is a measure of the motor

to develop power.

The increaseof the volts/frequencyratio of the
drive, in the low frequencyarea, to

compensatefor the reduced torqueof the

motorat low speeds. Reducedtorque at low
speedsis dueto the resistance of the motor

stator windings.

A voltage signal used by the microcontroller

to control the operation of the drive.

The ratio to output voltage (in volts) to output

frequency (in hertz) in the output frequency
range of the drive to achieve constant torque

in the motor.

Base speedsetting of the motor providing
constant torque.
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Voltage Regulator

Voltage to Frequency
(V/F) Converter

Warning

A circuit which detects and usesvoltage level

changesto provide a constant output voltage
level.

A circuit that converts voltage into frequency.
In the drive,this circuit converts the frequency

reference voltage into pulses proportionalto

the inverter output frequency.

Alerts a person to potential bodily injury if the
procedureis not followed.
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Factory User Data
Initial Rangeof

Function Description Setting Setting Date Setting

F-00 Remote Enable OFF On,Off

F-01 Acceleration Rate (sec) 5.0 0.5-30.0

F-02 Deceleration Rate (sec) 5.0 1.0-30.0

F-03 Minimum Speed (Hz) 5.0 3.0-—30.0

F-04 Maximum Speed(Hz) 60.0 30.0-240.0

F-05 Current Limit (%) 150% 10%-—150%

F-06 Manual Torque Boost (%) 2% 0%—-10%

F-07 Volts/Hertz Base Speed 60 30-240

F-08 RPM at Base Speed 1750 1-—9999

F-09 IET Output Enable OFF On,Off

F-10 Carrier Frequency (kHz) 8 4, 6,8

F-14 Remote Reference Gain (%) 100% 60%—100%

F-12 Remote Reference Offset (%) 0% 0%—40%

F-13 Remote Reference Display OFF On,Off
Enable

F-14 Electronic Thermal Overload (%) 100% 20%-—100%

F-15 Electronic Thermal Overload OFF On,Off
Enable

F-16 Coast Stop Enable ON On, Off

F-17 Reverse Disable OFF On,Off

F-18 Software Version Read N/A
Only

ERR Error Log follows F-18 N/A      
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any time.

A-C DRIVES TRAINING
AND AUDIO/VISUAL PRODUCTS

Reliance Electric offers a wide variety of Industrial Training courses for electricians, elec-
tronic technicians and engineers whoare responsible for the installation, repair and main-
tenance of production equipment and systems.

ProfessionalqualityA/V Programsarealso available. These programs have been designed
to provide yearsofefficient in-house training. Available for playback at the user’s conve-
nience,these videotape programsallow individualor groupsto learn or review subjectsat

Printed reference materials comewith all diagnostic and troubleshooting programs.

Training Courses
 

No. Title
 

 

A-C DRIVE COURSES

2-1 Maintenance and Troubleshooting of VVI Style Variable Speed A-C Drives
2-4 A-C Drives Hands-OnTroubleshooting Lab
2-5 |Maintenance and Troubleshooting of PWM Style Variable Speed A-C Drives
2-15 Regional Class — Maintenance and Troubleshooting of

A-C Drives and Systems
4-15 Regional Class — Productive MaintenanceTraining
 

Audio/Visual Products
 

 

 

    

Order No. Title Format Price

A-C DRIVES PROGRAMS

TM2240_ A-C Motor Theory Videotape $725

™2241 Introduction to the VVI Videotape 725

TM2242 Troubleshooting the VVI Regulator Videotape 995

TM2367 Troubleshooting the 6-Transistor Power Module Videotape 725

NEW VIDEO TRAINING PROGRAMS

VMBAOO01_ Fundamentals of A-C Motors Videotape $495

VMBV001 Concepts of Digital Controls Videotape 495

vwvso01 GP2000 VideoTraining Videotape 495

VWVS002__| HR2000Video Training Videotape 495
VWVS005_| Basics of A-C Drives Videotape 495
 

For details and prices on these courses, audio/visual products and FREETraining
Schedule Brochure, HD-405, contact:

Industrial Training Department
Reliance Electric
35000 Curtis Boulevard
Eastlake, Ohio 44095

Call Toll Free:

800-RELIANCE

(800-735-4262)

Data or Prices subject to
change withoutnotice.
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