l A R T I s A N® Full-service, independent repair center
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for quality pre-owned
e Critical and expedited services ¢ Leasing / Rentals / Demos

eq ul p men 1- * In stock / Ready-to-ship * ITAR-certified secure asset solutions

Expert team | Trust guarantee | 100% satisfaction

Artisan Technology Group

(217) 352-9330 I sq|es@qrﬁsqnfg,com I Qrﬁsqmg_com All trademarks, brand names, and brands appearing herein are the property of their respective owners.

Find the ABB / Baldor / Reliance SP500 at our website: Click HERE


tel:2173529330
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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
THIS EQUIPMENT. READ AND UNDERSTAND THIS MANUAL IN ITS ENTIRETY
BEFORE PROCEEDING. FAILURE TO OBSERVE THIS PRECAUTION COULD
RESULT IN SEVERE BODILY INJURY OR LOSS OF LIFE.

VXS® and Reliance® are registered trademarks of Reliance Electric Industrial
Company or its subsidiaries.

© Copyright, Reliance Electric Industrial Company, 1993
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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 who are responsible for the installation, repair and main-

tenance of production equipment and systems.

Professional quality A/V Programs are also available. These programs have been designed
to provide years of efficient in-house training. Available for playback at the user’s conve-
nience, these videotape programs allow individual or groups to learn or review subjects at

any time.

Printed reference materials come with all diagnostic and troubleshooting programs.

Training Courses

No. Title

A-C DRIVE COURSES

2-4 A-C Drives Hands-On Troubleshooting Lab

A-C Drives and Systems
4-15 | Regional Class — Productive Maintenance Training

2-1 Maintenance and Troubleshooting of VVI Style Variable Speed A-C Drives

2-5 [Maintenance and Troubleshooting of PWM Style Variable Speed A-C Drives
2-15 | Regional Class — Maintenance and Troubleshooting of

Audio/Visual Products

Order No. Title Format Price
A-C DRIVES PROGRAMS
TM2240 | A-C Motor Theory Videotape $725
TM2241 Introduction to the WVI Videotape 725
TM2242 | Troubleshooting the VVI Regulator Videotape 995
TM2367 | Troubleshooting the 6-Transistor Power Module | Videotape 725
NEW VIDEO TRAINING PROGRAMS
VMBA0O1 | Fundamentals of A-C Motors Videotape $495
VMBV001 | Concepts of Digital Controls Videotape 495
VWVS001 | GP2000 Video Training Videotape 495
VWVS002 | HR2000 Video Training Videotape 495
VWVS005 | Basics of A-C Drives Videotape 495

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

Schedule Brochure, HD-405, contact:
Industrial Training Department
Reliance Electric
35000 Curtis Boulevard
Eastlake, Ohio 44095

Call Toll Free:
800-RELIANCE

(800-735-4262)

ZA-225b

Data or Prices subject to
change without notice.
Guaranteed | (888) 88-SOURCE | www.artisantg.com
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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 matches the shipping label. Refer to this model
number whenever discussing the equipment with Reliance Electric
personnel.

The standard model number describes the controller as follows:

STANDARD MODEL NUMBER

1S U 2 1 001

BASIC CATALOG g
NUMBER
LABEL

U= UL, CSA, IEC LISTED
VOLTAGE

1 - 115 VAC

2 - 200 — 230 VAC

4 - 380 — 460 VAC

5 - 575 VAC
ENCLOSURE

1 - NEMA 1 OR CHASSIS

4 — NEMA 4X (INDOOR ONLY)

- NEMA 12

HORSEPOWER RATING

001 — 1/4 — 1.0 HP
002 - 2.0 HP
003 — 3.0 HP
005 - 5.0 HP
007 — 7.5 HP
010 - 10.0 HP

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)
1SU2xxx 208—-230 1,2,8,5,7.5,10
1SU4xxx 380—460 1,2, 3, 5 (4kw) 7.5, 10
1SUSxxx 575 1,2,3,5,7.5,10

1-2

Artisan Technology Group - Quality Instrumentation

Settings Table
Factory User Data
Initial Range of
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-11 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

... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Figure 1-1. Controller Functional Block Diagram
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File a Return Request
1. To return equipment, send a written request to Reliance Electric
within ten days of receipt.

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

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

Storage until Installation

After receipt inspections, repack the controller in its original shipping
container until installation. If a period of storage is expected, store in
the original shipping container with its internal packing.

To ensure satisfactory operation at startup and to maintain warranty
coverage, store the equipment:
® in its original shipping container in a clean, dry, safe place.

e within an ambient temperature range of —40°C to 65°C
(—40°F t0149°F)

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

e away from a highly corrosive atmosphere. In harsh environments,
cover the shipping/storage container.

SP500 Demo Packages — Model 1SU14001
Only

CAUTION: The 1SU14001 controller has been modified to operate with a single-
phase, 115 VAC input. Do not operate this controller with 230 VAC input. Failure to
observe this precaution could resultin damage to, or destruction of the equipment.

The controller model number, 1SU14001, supplied in the SP500 demo
package is specially configured to operate on 1 phase, 115 volt power
and is intended for demonstration purposes only. It will operate an
unloaded motor, model number P56X3005. Refer to Table 2-1 for the
controller’s current and voltage data.

Note: The regulator card used in this demo is part number
0-56911-3A.
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Table 2-3. Model 1SU2xxx Controller Ratings with Three-Phase Power

Input Output() Input
Model voltage Amps Amps Input
Number Type(1;2) (VAC) (A) (A) KVA
1SU21001 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
1SU24001 1Hp NEMA 4X/12 | 200-230
40°C
4 kHz Carrier 4.5 6.4 2.6
6 kHz Carrier 3.6 52 2.0
8 kHz Carrier 3.6 52 2.0
1Hp NEMA 4X/12 | 200-230
35°C
4 kHz Carrier 4.5 6.4 2.6
6 kHz Carrier 4.0 5.8 2.3
8 kHz Carrier 4.0 5.8 2.3
1SU21002 2Hp NEMA 1 200-230
1SU24002 | 2Hp NEMA 4x/12
40°C
4 kHz Carrier 7.5 9.9 4.0
6 kHz Carrier 7.0 9.3 3.8
8 kHz Carrier 6.5 8.7 3.5
1SU21002 2Hp NEMA 1 200-230
35°C
4 kHz Carrier 7.5 9.9 4.0
6 kHz Carrier 75 9.9 4.0
8 kHz Carrier 7.0 9.3 3.8
1SU21003 3Hp NEMA 1 200-230
1SU24003 | 3Hp NEMA 4X/12
40°C
4 kHz Carrier 10.6 12.5 5.0
6 kHz Carrier 9.5 11.3 4.5
8 kHz Carrier 8.5 10.0 4.0
1SU21005 5Hp NEMA 1 200-230
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 1.4 13.8 5.5

2-2

Note: (1) To size the controller for Motor Nameplate Horsepower

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

(2) NEMA 4Xis indoor only.

Power Factor

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
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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 be varied.

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 under full load conditions.

Total maximum output voltage of a drive while
delivering rated current under full load
conditions.

Fundamental output wave frequency.

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

The humidity of the surrounding environment
where the inverter is to be installed

A motor state where the motor remains
motionless even though the motor is
generating torque.

Circuit protection which suppresses the peak
value of any unusual input voltage to the
drive. Its sometimes used to lighten the
leading edge of voltage.

Tendency of a motor to produce rotation
(Rotational force) It is a measure of the motor
to develop power.

The increase of the volts/frequency ratio of the
drive, in the low frequency area, to
compensate for the reduced torque of the
motor at low speeds. Reduced torque at low
speeds is due to 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 speed setting of the motor providing
constant torque.
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Table 2-5. Model 1SU5xxx Controller Ratings with Three-Phase Power

Input Output(1) Input
Model voltage Amps Amps Input
Number Type(1:2) (VAC) (A) (A) (KVA)
1SU51001 1Hp NEMA 1 575
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 NEMA 1 575
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 NEMA 1 575
1SU54003 | 3Hp NEMA 4X/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 NEMA 1 575
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 NEMA 1 575
1SU54007 7.5Hp NEMA
aXM12
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 NEMA 1 575
1SU54010 10Hp NEMA
aXM12
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 1.5
Note: (1) To size the controller for Motor Nameplate Horsepower

@

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

NEMA 4X is indoor only.
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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

An increase in torque (force) generated by a
motor in order to achieve running speed.

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

The height above sea level 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
PWM voltage.

Alerts a person that, if procedures are not
followed, damage to or destruction of,
equipment could result.

A torque (force) characteristic independent of
motor speed.

The term substituted throughout this manual
for the “SP500 A-C V%S 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
loss of life.

The torque (force) generated, by the decrease
in motor and load kinetic energy, required by
the motor and load to reach its final (slower)
synchronous speed condition.

The reference to the controller and the motor
combined as one system. The reference has
also been used for another name for the
controller.

A braking technique in which the kinetic
energy is converted into electrical energy and
dissipated as heat energy via a resistor or
other means.

8-1
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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

o Speed Reference input: 5KQ Potentiometer (0—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 500Q2 current loop resistor and an associated
reference.

Control logic

The controller uses an internal 24 VDC power supply to
provide the required voltage for control signals. Enabling or
disabling a control signal requires that a contact (switch) be
opened or closed.

e Stop: Open Contact

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

e Start: Open to Closed Contact Transition —
momentary or fixed contact closure

(Edge-sensitive control input signal which
must see an open to closed transition.)

o |ET Reset: Open to Closed Contact Transition —
momentary or fixed contact closure

(Edge-sensitive control input signal which
must see an open to closed transition.)

e Forward/
Reverse: Open Contact — asserting the Forward Direction
Closed Contact — asserting the Reverse
Direction
® Function
Loss: Open Contact

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

Table 7-4. Replacement Parts List For Model 1SU5xxx Controllers

Quantity per Horsepower

Description Part Number 2 3 5 7.5 10
Fan Assembly 616161-R - 1 1 1 1
615161-S - - - 1 1
NEMA 4X Cover/ 805512-1R 1 1 1 - -
Gasket 805522-1R - | - - 1
NEMA 1 Cover 805504-2R 1 1 1 - -
805508-2R - - - 1
Membrane Switch 709507-1R 1 1 1 - -
(Keypad)/Bracket | 709511-1R - - - 1 1
Regulator PCB 0-56927-210 1 1 1 1
Capacitor PCB 0-56972-055 - 1 1 - -
0-56938-055 - - - 1 1
Fan Assembly 615159-1R - - 1 1 1
Internal
79
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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)

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

DANGER

THE SP500 CONTROLLER IS INTENDED TO OPERATE THE MOTOR AT 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 REQUIRED BY THE APPLICATION. FAILURE TO OBSERVE THIS PRE-
CAUTION MAY RESULT IN SEVERE BODILY INJURY OR LOSS OF LIFE.

OH: Thermostat/Drive Overload
Cause

The internal thermostat
has caused a 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 controller is
exceeded.

Action

Press the STOP/RESET button

(or a IET RESET for remote operation).
The error will not clear until the

internal drive temperature is back within
range. This may take a few seconds.

1. Re-check the application
and change the carrier
frequency of Function F-10.
Refer to Section 5.

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

Minimum Frequency:
Maximum Frequency:
Long Term
Frequency Stability:
Line Dip Ride
Through Capacity:

3t0 30 Hz
30 to 240 Hz

0.01%

500ms

Motor Applications

To obtain Motor Nameplate Horsepower, the controller’s (sine wave)
output ampere rating, at the carrier frequency selected, should be
equal to or greater than the motor nameplate current. If the Motor
Nameplate Amperes are HIGHER than the controllers (sine wave)
output ampere rating, the motor HORSEPOWER should be DERATED
by the ratio of controller (sine wave) output ampere rating (at the
selected carrier) to the motor nameplate current.

2-8

OC: Overcurrent
Cause

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

Action

Press the STOP/RESET button
(or IET RESET for
remote operation).

This fault can be caused by any of 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 current limit 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
connected to the function
loss terminals has failed, or is

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 signal is
unasserted.

1a. Check the external
equipment wired to the remote
function loss terminals (10 and 11).
1b. Check function loss connections.
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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.

Verify D-C Bus Voltage

CONTROLLER CONTROLLER

(125 FEET) (125 FEET) (50 FEET)
@ @ @ (200 FEET)

CONTROLLER

(200 FEET)

(25 FEET) (25 FEET)

NOTE: EACH LINE REPRESENTS A 3—PHASE CONNECTION.

DANGER

AFTER DISCONNECTING INPUT POWER WAIT 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 RESULT IN SEVERE BODILY INJURY
OR LOSS OF LIFE.

Before servicing the controller:

1. Turn OFF, lock out and tag power to 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 Bus has fallen
to zero VDC. This will take a few minutes to drop to a safe level.
(Even if the bus LED is OFF, always verify that the D-C bus is
discharged.) See Figure 7-3 and 7-4 for location of the D-C Bus.

2-10

Figure 2-1. Motor Lead Length Connections.

If total lead length exceeds 250 feet, nuisance tripping may occur.
These trips are caused by capacitive current flow to ground and are
not an indiction of any problem with the controller. If the lead length
must be exceeded, output line reactors or other steps must be taken
to correct the problem.

pele
no
—o
+o0
| O
Co
<0
=o

DC BUS
VOLTS
(DYNAMIC
BRAKING)

Figure 7-3. D-C Bus Terminals on Model 1SU2xxx Controllers.

nalIBdliE iRl Rl Rl R Rl R
RIUISIITI I =1+ =llvullVIw

L) (2 (L3) 10V 10 CoM (T1)  (12)  (T3)

DC BUS
VOLTS

Figure 7-4. D-C Bus Terminals on Model 1SU4xxx and 1SU5xxx Controllers.
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Controller Power Loss

The typical full load power loss watts under all operating carrier

frequencies is shown in 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— 70

2 120

3 200-230 210

5 250
Model 1SU4xxx Controllers

1/4—1 60

2 100

3 140

5 (4 kw) 400460 180

(380)

7.5 210

10 250
Model 1SU5xxx Controllers

1/4—1 50

2 90

3 120

5 575 150

7.5 180

10 220
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Figure 7-2. System Block Diagram (cont’d.)
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3-2

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
1SU2xxx, 1SU4xxx, and 1SU5xxx controllers. When mounting a
controller, adhere to the guidelines and physical diagrams for the

Troubleshooting, Fault
Codes, and Replacement
Parts

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

Table 3-1. Controller Model Dimensional Size

Horsepower Dimensional Size Controller
(HP) (Type) Model Number(s)
Model 1SU2xxx Controllers (230VAC)
Demo 1SU14001
1 A 1SU21001, 1SU24001
2 1SU21002
2 1SU24002
3 C 1SU21003, 1SU24003
5 1SU21005, 1SU24005
Model 1SU4xxx Controllers (460 VAC)
1 1SU41001, 1SU44001
2 B 1SU41002, 1SU44002
3 1SU41003, 1SU44003
5 (4kw) 1SU41005, 1SU44005
75 c 1SU41007, 1SU44007
10 1SU41010, 1SU44010
Model 1SU5xxx Controllers (575 VAC)
1 1SU51001, 1SU54001
2 B 1SU51002, 1SU54002
3 1SU51003, 1SU54003
5 1SU51005, 1SU54005
7.5 c 1SU51007, 1SU54007
10 1SU51010, 1SU54010

Size A Controller Mounting

(230VAC

1&2 HP)

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
THIS EQUIPMENT. READ AND UNDERSTAND THIS MANUAL IN ITS EN-
TIRETY BEFORE PROCEEDING. FAILURE TO OBSERVE THIS PRECAUTION
COULD RESULT IN SEVERE BODILY INJURY OR LOSS OF LIFE.

System Operation

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

The SP500 uses the conventional inverter bridge to transfer energy
from the A-C input line to the A-C motor. The A-C line voltage is
rectified through the input diode module which in turn generates the
constant D-C bus voltage.

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 uses the Volts/Hz constant control scheme which
generates constant primary flux over the variable speed range of the
motor so that torque is linearly produced in proportion to the slip of
the motor.

1. Loosen the four (4) attaching screws and remove the cover from
the controller.

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

® At least 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.

® At least 4 inches from the sides and 10 inches from the top and
bottom of adjacent controllers. For best air movement with three
or more controllers, do not mount the controllers in a vertical
stack (i.e. offset (stagger) the controllers).

l—— 8.80 [223.5mm]

2> .277 [7mm] DIA. [~— 8.54 [216.9mm]
4) PLACES 7.80 [198.1mm]

6.22 [157.9mm] |——

=

.50 [12.6mm]

TET =
E E E H.EB.&
S m g (] =
g8 g BRI
888 ————
o %+ O
Qe
cee

< wr

55 [14.0mm] TYP.—
.08 [24.8rnm]:I

(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.

CONDUIT HUBS_ (NEMA 4X/12
85 [22.2mm] DIA. HOLES (NEMA 1)
WEIGHT=APPROX. 12 Ibs E_{) SLACNET PIPE THREAD

3-4

Figure 3-2. Size B Physical Dimensions.

19. If the controller operates the motor properly:

a. Turn OFF, lock out and tag power to 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 note of final function settings in the “Settings Table” in
the back of this manual.

If the controller does not operate the motor properly:

a. Refer to Section 7, Troubleshooting, Fault Codes and
Replacement Parts if any fault indications occurred during
startup.

b. Verify function settings again.

Cover Installation,
NEMA 4X (Indoor Only)/12

In order to maintain integrity of the NEMA 4X/12 enclosure, some care

must be taken when re-installing the cover:

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

2) When the cover has been properly tightened, there should be very
little gap between the cover and keypad.

6-5
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3-6

Install an External Input Disconnect

DANGER

THE NEC/CEC REQUIRES THAT UPSTREAM BRANCH PROTECTION BE
PROVIDED TO PROTECT INPUT POWER WIRING. INSTALL AND DO NOT EX-
CEED THE RECOMMENDED BRANCH PROTECTION RATING. FAILURE TO
OBSERVE THIS PRECAUTION COULD RESULT IN SEVERE BODILY INJURY
OR LOSS OF LIFE.

1. Install an input disconnect in the incoming power line 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 the trip rating for the in-rush current (10—12 times
full load current) with that of a transformer (if used). See

Transformer Installation (If needed), later in this section.

Artisan Technology Group - Quality Instrumentation ...

Start the Controller

DANGER

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

DANGER

AFTER DISCONNECTING INPUT POWER WAIT FIVE MINUTES AND CHECK
WITH A VOLTMETER TO INSURE THAT D-C BUS CAPACITORS ARE DIS-
CHARGED. FAILURE TO OBSERVE THESE PRECATUIONS COULD RESULT
IN SEVERE BODILY INJURY OR LOSS OF LIFE.

1. Turn OFF, lock out and tag power to the controller.

2. Connect a voltmeter to 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 power ON. With a voltmeter at terminals (+) and (—),
observe a voltmeter reading for an approximate no load D-C bus
voltage value on the controller as listed in Table 6-1. (D-C bus
voltage readings are effected by the incoming line 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 [ 323V
Model 1SU4xxx 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 voltage line.

5. Check all 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 up at the
acceleration rate (F-01) until it reaches the preset Hz.

6-3
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3-8

Table 3-4. Three-Phase A-C Input Line Branch Circuit Protection for

Model 1SU4xxx Controllers.

6: Start the Controller

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
THIS EQUIPMENT. READ AND UNDERSTAND THIS MANUAL IN ITS EN-
TIRETY BEFORE PROCEEDING. FAILURE TO OBSERVE THIS PRECAUTION
COULD RESULT IN SEVERE BODILY INJURY OR LOSS OF LIFE.

Check the Installation

DANGER

AFTER DISCONNECTING INPUT POWER WAIT 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 RESULT IN SEVERE BODILY INJURY
OR LOSS OF LIFE.

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

(1SU4x0ax) (Hp) (VAC) Rating(1) (Amps)
1SU41001 ] 6
1SU44001

1SU41002 2

1SU44002 8
1SU41003 400-460

1SU44003 3 12
1SU41005

1SU44005 5 25
1SU41005 (4Kw) (380) 25
1SU41007

1SU44007 7.5 25
1SU41010 400-460

1SU44010 10 35

Note: (1) The recommended fuse type is UL Class J, 600V,

time-delay.

Table 3-5. Three-Phase A-C Input Line Branch Circuit Protection for

Model 1SU5xxx Controllers.

1. If an input disconnect is installed, make sure it is in the OFF
position.

2. Verify that D-C bus volts is zero. See Figures 3-7 and 3-8. Even if
the bus LED is OFF, always verify that the D-C bus is discharged.

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

WARNING

THE SP500 CONTROLLER IS NOT EQUIPPED WITH A COAST-STOP PUSH-
BUTTON. THE USER MUST INSTALL A HARDWIRED, OPERATOR-ACCESSI-
BLE PUSHBUTTON THAT PROVIDES A POSITIVE INTERRUPT AND SHUTS
DOWN THE DRIVE. (USE TERMINALS 10 AND 11, SEE FIGURES 3-4, 3-5, 3-6
AND 3-16.) FAILURE TO OBSERVE THIS PRECAUTION COULD RESULT IN
BODILY INJURY.

4. Verify that the user-installed stop pushbutton is operational. When
pushed, it should shut down the controller. The factory-installed
jumper should not be connected to terminals 10 and 11 for the
stop pushbutton to work. Remove this jumper.

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

(1SU5x000x) (Hp) (VAC) Rating(!) (Amps)
1SU51001 1 4
1SU54001 575

1SU51002 o .
1SU54002

1SU51003

1SU54003 8 10
1SU51005

1SU54005 5 18
1SU51007

1SU54007 = 20
1SU51010

1SU54010 10 25

Note: (1) The recommended fuse type is UL Class J, 600V,

time-delay.

Artisan Technology Group - Quality Instrumentation ...

CAUTION: Make sure electrical commons are not intermixed in the controller. Fail-
ure to observe this precaution could result in damage to, or destruction of the
equipment.
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Grounding

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 LOSS OF LIFE.

DANGER

3-10

1.

Remove the four (4) captive screws and remove the cover.
(When installing 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

2.

3.

grounding conductor wire to a single chassis ground, twist the
conductors together.

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.

Connect a suitable equipment grounding conductor to the
motor frame, the remote control station (if used), and the
transformer. Run each conductor unbroken to the earth ground.

Motor Preparation

1.
2.

3.

Install the motor according to the motor instruction manual.

Verify that the motor is the appropriate size to use with the
controller. (Refer to Motor Applications, Section 2).

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 does not exceed 250 feet, and each motor
connection cannot exceed 250 feet.

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

. Verify that the motor is properly aligned with the driven machine

to minimize unnecessary motor loading from shaft
misalignment.

. If the motor is accessible while running, install a protective

guard around all exposed rotating parts.

In applications requiring the use of an output transformer on the
controller, contact your Reliance Electric Sales Office for assistance.

F-18 — VERSION INFORMATION
Settings
XXX = Version Number

Description

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

ERR — ERROR LOG

Refer to Section 7, “Troubleshooting, Fault Codes, and
Replacement Parts” for information on the Error Log that follows
Function F-18.

5-21
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SIGNAL WIRING
—OR—
CONTROL WIRING

FUNCTION LOSS JUMPER

/ CONTROL TERMINAL
STRIP  (SEE NOTE 2)
. REGULATOR PCB

| ———————— ANALOG INPUT REFERENCE

G 1 U’] [\H N (SEE NOTE 1)
X &) —

JUMPER (J6) (SEE NOTE 3)

INTERNAL FAN

/ ASSEMBLY

POWER TERMINAL
/STRIP (SEE NOTE 2)
(REFER TO FIGURE 3-8

FOR DETAILS)

GROUND TERMINAL AC INPUT POWER  MOTOR LEADS

—OR- —OR—

DYNAMIC BRAKING ~ AC INPUT POWER

(SEE NOTE 4)

NOTES:

THE FACTORY INSTALLED JUMPER CONNECTED TO TERMINALS 10
AND 11 MUST BE REMOVED WHEN FUNCTION LOSS INPUT, COAST—
STOP PUSHBUTTON, OR INTERLOCKS ARE USED SO THESE
CONTACTS WILL OPEN TO STOP THE CONTROLLER.

REFER TO TABLE 3—7 FOR POWER TERMINAL TIGHTENING
TORQUES, AND TABLE 3—9 FOR CONTROL TERMINAL

1.

TIGHTENING TORQUES.
SEE FIGURE 3—17 FOR JUMPER SETTINGS.

(SEE NOTE 4)

ALTERNATE ROUTING WHEN USING DYNAMIC BRAKING.

F-16 — COAST STOP ENABLE

WARNING

THE CONTROLLER IS NOT EQUIPPED WITH A COAST-STOP PUSHBUTTON.
THE USER MUST INSTALL AHARDWIRED, OPERATOR-ACCESSIBLE PUSH-
BUTTON THAT PROVIDES A POSITIVE INTERRUPT AND SHUTS DOWN THE
DRIVE. (USE TERMINALS 10 AND 11. SEE FIGURES 3-4, 3-5, 3-6 AND 3-16.)
FAILURE TO OBSERVE THIS PRECAUTION COULD RESULT IN BODILY
INJURY.

3-12

Figure 3-4. Size A Wiring Locations.

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.

5-19
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ANALOG INPUT REFERENCE BUS POWER LED

JUMPER (JB) (SEE NOTE 3) \ EUNCTION LO?S JUMPER
SEE NOTE 1
sy| ' O
A CONTROL TERMINAL
I = - STRIP (SEE NOTE 2)

T
I =k 2/d/ | REGUALTOR PCB

-
] SUPPORT CLIP

MEMBRANE SWITCH/
- BRACKET ASSEMBLY

| CAPACITOR PCB

INTERNAL FAN
ol ASSEMBLY

DC BUS VOLTS
e

DYNAMIC BRAKING
- POWER

POWER TERMINAL
" STRIP (SEE NOTE 2)

GROUND TERMINAL

MOTOR LEADS

—OR—
SIGNAL AC INPUT POWER
CONTROL  ac |NPUT POWER
WIRING WIRING PR AND MOTOR LEADS
DYNAMIC BRAKING (SEE NOTE 4)
(SEE NOTE 4)

1. THE FACTORY INSTALLED JUMPER CONNECTED TO TERMINALS 10
AND 11 MUST BE REMOVED WHEN FUNCTION LOSS INPUT, COAST—
STOP PUSHBUTTON, OR INTERLOCKS ARE USED SO THESE
CONTACTS WILL OPEN TO STOP THE CONTROLLER.

2. REFER TO TABLE 3-7 FOR POWER TERMINAL TIGHTENING
TORQUES, AND TABLE 3—9 FOR CONTROL TERMINAL
TIGHTENING TORQUES.

SEE FIGURE 3—17 FOR JUMPER SETTINGS.
ALTERNATE ROUTING WHEN USING DYNAMIC BRAKING.

CONTROL & SIGNAL WIRING

F-14 — ELECTRONIC THERMAL OVERLOAD

Settings
20% — 100% rated current

Step Size
1%
Description

This function should be adjusted if the motor amperage rating 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

Fa Controller Output Rated Current

X100

The motor full 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 damage to, or destruction of the motor and
controller.

Figure 3-6. Size C Wiring Locations.
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4. Refer to Table 3-6 and size the input and output power wiring to
handle the rated maximum controller current. (Refer to Tables
2-1 through 2-5 for maximum controller currents.)

Table 3-6. Recommended Power Wire Size (1:2)

Wiring Terminal(®) Terminal(®) Wire Size(5)
Input power R, S, T R(L1), S(Lo), T(L3)
Output power UVv,w U(T4), V(To), W(T3) 14 AWG
D-C Bus —+ — 12-2‘{/-VG
DB Power +10 VDC, 10 COM (See Note 5)
GND Terminal GND Stud GND Stud

Notes: 1) The user is responsible for the following NEC/CEC and all
applicable local codes with respect to wire sizes used
with the controllers. Acceptable wire sizes are shown in
the Table.

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

3) Terminals on Model 1SU2xxx Controllers.
4) Terminals on Model 1SU4xxx and 1SU5xxx Controllers.

5) The following is a list of the controller models
where 12 AWG wire is recommended, all other models
can use 14 AWG wire:

1SU21002 (Single-phase)
1SU21005, 1SU24005,
1SU41010, 1SU44010

5. Use the appropriate terminal torque as listed in Table 3-7 for
wire connections to the power terminal.

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

Model 1SU2xxx | Model 1SU4xxx and Model 1SU5xxx
Terminals Terminals Torque
R ST, R(L1), S(L2), T(La),
uvw U(Ty), V(T2), W(T3) 9 min. —
-+, -, +, +10VDC, 10 COM, 12 max. in—Ibs
GND Stud GND Stud

3-16

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. The reference 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 (%) of full
scale reference to be offset from minimum speed. To calculate the
scaled minimum reference, use the following equations:

If using a 0—20 ma remote reference:

Desired Zero Speed Offset (ma)  y 100 - o offset

Reference Range (20)

Example 1. If the remote speed reference is 0—20ma and the offset
from minimum speed required is 4 ma, scale as follows:

4 X 100 = 20% offset

20
If using a 0—10 VDC remote reference:

Desired Zero Speed Offset (VDC)  y 100 — % offset

Reference Range (10)

Example 2. If the remote speed reference is 0—10 VDC and the offset
from minimum speed required is 0.4 VDC, scale as
follows:

0.4 X 100 = 4% offset
10

5-15
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Control and Signal Wiring

Size and install all wiring in conformance with the NEC and all
other applicable local codes. Refer to Figure 3-9 when making wire
connections to the control terminal strip. See Table 3-8 for
recommended wires sizes. Refer to Table 3-9 for terminal tightening
torque.

CAUTION: Do not route signal wiring with power wiring in the same conduit. This
may cause interference with controller operation. Failure to observe this precau-
tion could result in damage to, or destruction of the equipment.

REGULATOR BOARD

SPEED REFERENCE
INPUT WIRING — SEE FIGURE 3-10
(SEE NOTE 1) N.C.

DYNAMIC BRAKING
KIT SIGNAL
METERING g
CONNECTION NO
SEE NOTE 2 -
[] M
T 2 3 4 5 6 7 8 9 10[11 12 13 14 15 1g|
B Z2 5 E L w @ Z5 Z ET/CONTROLLER
o 9 o
ESEEBRSSE S riwme
= 3 €y 2 5 X (SEE FUNCTION 9)
- 0 E ¥ 30°0
5 5 T3 E5E 98 o
e a S 0 azZz g
5 5 £ z5%°5
o « 2 T o« é <
o N g N0 N
. T $
: :
o

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. 0-10VDC 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

Figure 3-9. Control Terminal Strip.

F-10 — CARRIER FREQUENCY

Settings
Range of 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
power rating of the drive and generally still have an acceptable
acoustic noise from the motor. Increasing the carrier frequency will
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
controllers.)
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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
controller as follows:

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

Size A — Route the wiring as follows:

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

o All control wiring through the top right opening in the
controller.

Size B — Route the 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.

® 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 —

® 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 as follows:

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

Route all 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.

F-08 — RPM AT 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 set it up as Hertz, Feet/Min, or any other unit
needed. The value scaled in 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,
when the controller is running at base speed (Function F-07).

Example 1: You want 1750 RPM to be the 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 RPM to be the displayed value when the
controller is running at a base speed of 60 Hz. You are
presently running at 30 Hz. The RPM display mode value is
scaled as follows:

Present Operating x  F-08 (You entered 1750)

Speed (Hz) F-07 (Base speed of 60 Hz)
30Hz X 1750 = 875
60

In this example, when you are running at 30Hz, the RPM display
mode will 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 mode value is
scaled as follows:

Present Operating x  F-08 (You entered 800)

Speed (Hz) F-07 (Base speed of 60 Hz)
40Hz x 800 = 533
60

In this example, when you are running at 40Hz, the RPM display
mode will show 533 feet/minute.

5-11
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F-06 — MANUAL TORQUE BOOST

Settings
USER SUPPLIED 9
LAMP Range of 0 — 10%
1=1%
2=2%
N.O. 115VAC/24VDC 10 = 10%
? :
Step Size
L
1%
14 15 16 Description
IET/CONTROLLER Torque boost is required to offset the voltage drop of the A-C motor at
RUNNING low speeds. For friction loads, or high inertia loads, a high starting
(SEE NOTE) torque level may be needed. Manual torque boost is only effective at
speeds lower than one-half of base frequency. See Figure 5-2.

When adjusting this function, start with the default setting of 2%, and
gradually increase the adjustment until satisfactory motor operation is
reached.

NOTE:
1)  WHEN FUNCTION F—13 IS ENABLED (F—-13 = ON),
THE LAMP REPRESENTS AN ACTIVE FAULT. THE
LAMP WILL REMAIN ON UNTIL THE FAULT IS

CLEARED USING THE STOP/RESET KEY OR THE
IET RESET SIGNAL.

2) WHEN FUNCTION F—13 IS NOT ENABLED
(F-13 = OFF), THE LAMP REPRESENTS THAT
THE CONTROLLER IS RUNNING. LAMP WILL

BE ON WHILE THE CONTROLLER IS RUNNING.

Figure 3-12. IET/Controller Output Wiring.

OUTPUT VOLTAGE (%)

0 Base Speed Base Speed
FREQUENCY (Hz)

Figure 5-2. Manual Torque Boost Adjustable Range.

3-22 5-9
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FOR

REV

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

F-04 — MAXIMUM SPEED

WARNING

THE USER IS RESPONSIBLE FOR ENSURING THAT DRIVEN MACHINERY,
ALL DRIVE-TRAIN MECHANISMS, AND PROCESS LINE MATERIAL ARE CA-
PABLE OF SAFE OPERATION AT AN APPLIED FREQUENCY OF 100% OF THE
MAXIMUM FREQUENCY (UP TO THE FREQUENCY OF F-04). FAILURE TO
OBSERVE THIS PRECAUTION COULD RESULT IN BODILY INJURY.

Figure 3-15. Forward/Reverse Control Wiring.

WARNING

THE CONTROLLER IS NOT EQUIPPED WITH A COAST-STOP PUSHBUTTON.
THE USER MUST INSTALL A HARDWIRED, OPERATOR-ACCESSIBLE PUSH-
BUTTON THAT PROVIDES A POSITIVE INTERRUPT AND SHUTS DOWN THE
DRIVE. (USE TERMINALS 10 AND 11. SEE FIGURE 3-16.) FAILURE TO OB-
SERVE THIS PRECAUTION COULD RESULT IN BODILY INJURY.

10 1

PUSHBUTTON
(EMERGENCY STOP> MOTOR THERMAL
PROTECTION

COAST-TO-STOP  SAFETY INTERLOCKS
OR

3-24

Figure 3-16. Coast-Stop Pushbutton Control Wiring.

Settings
Range of 30 — 240 Hz

Step Size

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

Description

The maximum speed is 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 speed setting (base speed
Function F-07) will always be a value between the minimum reference
and this maximum.
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Optional Dynamic Braking Wiring
1. Route the dynamic braking power and 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 power and signal 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 power and signal leads through
the bottom center opening of the controller.
Size C — Route dynamic power and signal leads through

the third opening (from the left) 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.

2. Wire the Dynamic Braking (DB) Power leads to 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 BUS Volts)

DB terminals 13 and 14 to controller power terminals
+ (10V), — (10V com)

3. Wire the Dynamic Braking (DB) signal leads to the controllers as

follows. Refer to Figures 3-18 and 3-19.

For all models: DB terminals 1 and 2 to controller control
terminals 12 and 13.

F-02 — DECELERATION
Settings

Range of 1.0 to 30 seconds
Step Size

0.10 seconds

Description

The deceleration rate is the amount of time to ramp from the
programmed maximum speed setting (Function F-04) to a stop.

The deceleration time is also proportional to the last set frequency.
(See Function F-01, Acceleration.)

If the deceleration rate is set too fast, the drive may trip out on a high
bus fault. (See Section 7 if this condition exists.)
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Figure 3-19. Dynamic Braking Output Wiring For
Models 1SU4xxx and 1SU5xxx Controllers.

F-00 — REMOTE ENABLE

Settings

OFF = Local Operation
ON = Remote Operation

Description

This function selects the control mode for the drive. In LOCAL control
the drive takes input from the keypad, while in REMOTE control the
drive takes commands from signals on the terminal strip. If the
controller is in REMOTE mode, the REMOTE LED will be lit.
Under LOCAL control the following keys can be used:
e START
STOP/RESET
FORWARD/REVERSE
MODE/ENTER (when drive is stopped)
Up and Down Arrow (when drive is in PROGRAM mode)
In addition to these keys, the following signals are processed:
o Remote IET/Controller Running (see Figure 3-9)
® Remote Function Loss (see Figure 3-9)
e Remote Display (RPM, %LOAD, VOLTS)
Under REMOTE control the following keys can be used:
o MODE/ENTER (when drive is stopped)
e Up and Down Arrow (when drive 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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Display Mode LEDs

The four (4) LEDs on the left of the controller’s keypad indicate the
current display mode of either RPM, %Load, Volts, or (when enabled)
% External speed reference. While the controller is running, the mode
displayed and LED indication can be changed by using the
MODE/ENTER key. (Refer to Modes of Controller Operation, later in
this section for more information on changing display modes.) These
LEDs are described further below.

e RPMLED The RPM/Engineering Unit LED indicates that
-or- the values being displayed, while the controller is
(“Engineering running, are in units of RPM or some user
Unit”) 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 frequency of the
drive. (See Section 5, Adjusting the Controller
Functions, for more information.)

The “RPM” mode is the drives default display
mode and this LED will illuminate upon the initial
power up of the controller. However, once the
display mode unit is changed (programmed), the
controller will power up in the display mode unit
active at the time it was turned off.

® %LOAD LED: The “%LOAD” LED indicates, while the drive is
running, that the values being displayed are in a
percentage of full load amps. When the drive is
stopped, the value displayed will be zero.

e VOLTS LED: The “VOLTS” LED indicates, while the drive is
running, that the value being displayed is that of
the drive output voltage to the motor. When the
drive is stopped, the value displayed will be zero.

e REMOTE If the “RPM”, “%LOAD”, “VOLTS” and “REMOTE”
REFERENCE LEDs are lit, the value displayed is the percentage
(% external of external speed reference. This display mode is
speed only active when:
reference)

® The drive is in REMOTE mode (Function F-00
is enabled (ON)). (See Section 5, Adjusting
the Controller Functions)

® An external speed reference is connected to
the Control terminal strip (See Section 3,
Installation and Wiring)

o Jumper J6 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 when the drive is powered
down will then be the same one active 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 mode will remain as %LOAD.

5: Adjusting the
Drive Functions

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
THIS EQUIPMENT. READ AND UNDERSTAND THIS MANUAL IN ITS EN-
TIRETY BEFORE PROCEEDING. FAILURE TO OBSERVE THIS PRECAUTION
COULD RESULT IN SEVERE BODILY INJURY OR LOSS OF LIFE.

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 | o0.10 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 (%) | 0%—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,0FF N/A OFF
F—10 Carrier frequency (Khz) | 4.6,8 N/A 8
F—11 Remote ref gain (%) |60%—100% | o0.10 100%
F— 12 Remote ref offset (%) | o%—40% 0.10 0%
2> F—13 Remote Ref. Display Enable] on,0FF N/A OFF
F—14 Elec Thermal overload [20%—100% 1.0 100%
F—15 Flec thermal O/ enable [ on,0FF N/A OFF
F—16 Coast Stop Enable | on,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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Key Descriptions

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

e START key: The START key will start the controller when:
® Power is applied to the controller
e No faults are active
e Drive is in the LOCAL control mode.

When this key is pressed, the controller will
accelerate to the last programmed frequency
set point (speed). The frequency set 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 with illuminating the appropriate
display, rotation, and run indicating LEDs. The
controller remembers and uses all 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 motor will draw too
much current resulting in a overcurrent (OC) IET Fault. When
an |ET Fault occurs, the drive will coast to a stop and the fault
type code is flashed on the display. (See Section 7,
Troubleshooting, Fault Codes, and Replacement Parts, for
more information.

44

Program Mode

The Program Mode allows 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 mode can only be entered if the drive is
stopped.

o To enter the Program Mode and access the functions:

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

. Press the MODE/ENTER key. The PROGRAM LED should
be illuminated.

. Use the Up/down arrow keys to move through the function
list.

. Press the MODE/ENTER key fo 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 fo “lock in” the new val-
ue. (The display will return to displaying the function num-
ber)

o To exit the Program mode:

Press the STOP/RESET key. Note that if the error log is being
examined, the STOP/RESET key will reset the error log (and
clear it of errors). The errors will only clear if the external cause

of the problem has been eliminated. The error log function can
be exited by pressing the STOP/RESET key while the ERR’
display is active.
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e FORWARD/

REVERSE KEY:  The FORWARD/REVERSE key is used to select
(“toggle between”) the direction for motor
rotation. The FORWARD or REVERSE LED will
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 motor rotation because the controller is
forced (programmed) only in the Forward
direction. See Section 5, Adjusting the
Controller Functions, for more information.
This Key is only active in the LOCAL control

mode.
Note: The LED may illuminate before the motor turns in the new
direction.
e UP/DOWN

ARROW KEYS:  The UP and DOWN ARROW keys provide three
functions for the controller. When the controller
is running, whether in the LOCAL or REMOTE
operation, they are used to increase or
decrease the (internal) speed reference of the
controller. When the controller is stopped and
placed in the program operation mode, these
keys will step through the controller functions
(F-00 to ERR). The UP ARROW will increase the
Controller Function number while the DOWN
ARROW will 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 controller’s display returns to the display
mode active prior to changing the internal speed reference.

Holding the UP/DOWN ARROW keys for more than a few
seconds will increase the scroll speed.

Power Up

When the power is applied to the drive, the display will show “SELF”
and during this display period, the microcontroller will perform a
self-test diagnostic routine. This is normal and the display should
“change” to the RPM display mode, or whatever mode the controller
was in when it was powered down last.

Modes of Controller Operation

Display Modes

There are three display modes (or four, if Remote Reference Display
mode is 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.

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

1. While the drive is running, press the MODE/ENTER key. The
display will show %LOAD, and the %LOAD LED will be lit.
Each time the MODE/ENTER key is pressed, the next mode
is displayed and the appropriate LED will light. The value

displayed is in the units of the display mode chosen.

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

A fourth display mode, “REMOTE REFERENCE DISPLAY”, can be
activated by Function F-13. The value displayed in this mode is the
value of the external reference signal as 0—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/ENTER key once after
the “VOLTS” display mode. All three LED’s (RPM, %LOAD, and
VOLTS) will be illuminated at the same time, indicating the fourth
display mode is active. Refer to Function F-13 for more information
and examples for the REMOTE REFERENCE DISPLAY ENABLE
Function.
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activated by Function F-13. The value displayed in this mode is the
value of the external reference signal as 0—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/ENTER key once after
the “VOLTS” display mode. All three LED’s (RPM, %LOAD, and
VOLTS) will be illuminated at the same time, indicating the fourth
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Key Descriptions

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

e START key: The START key will start the controller when:
® Power is applied to the controller
e No faults are active
e Drive is in the LOCAL control mode.

When this key is pressed, the controller will
accelerate to the last programmed frequency
set point (speed). The frequency set 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 with illuminating the appropriate
display, rotation, and run indicating LEDs. The
controller remembers and uses all 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 motor will draw too
much current resulting in a overcurrent (OC) IET Fault. When
an |ET Fault occurs, the drive will coast to a stop and the fault
type code is flashed on the display. (See Section 7,
Troubleshooting, Fault Codes, and Replacement Parts, for
more information.

44

Program Mode

The Program Mode allows 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 mode can only be entered if the drive is
stopped.

o To enter the Program Mode and access the functions:

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

. Press the MODE/ENTER key. The PROGRAM LED should
be illuminated.

. Use the Up/down arrow keys to move through the function
list.

. Press the MODE/ENTER key fo 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 fo “lock in” the new val-
ue. (The display will return to displaying the function num-
ber)

o To exit the Program mode:

Press the STOP/RESET key. Note that if the error log is being
examined, the STOP/RESET key will reset the error log (and
clear it of errors). The errors will only clear if the external cause

of the problem has been eliminated. The error log function can
be exited by pressing the STOP/RESET key while the ERR’
display is active.
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Display Mode LEDs

The four (4) LEDs on the left of the controller’s keypad indicate the
current display mode of either RPM, %Load, Volts, or (when enabled)
% External speed reference. While the controller is running, the mode
displayed and LED indication can be changed by using the
MODE/ENTER key. (Refer to Modes of Controller Operation, later in
this section for more information on changing display modes.) These
LEDs are described further below.

e RPMLED The RPM/Engineering Unit LED indicates that
-or- the values being displayed, while the controller is
(“Engineering running, are in units of RPM or some user
Unit”) 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 frequency of the
drive. (See Section 5, Adjusting the Controller
Functions, for more information.)

The “RPM” mode is the drives default display
mode and this LED will illuminate upon the initial
power up of the controller. However, once the
display mode unit is changed (programmed), the
controller will power up in the display mode unit
active at the time it was turned off.

® %LOAD LED: The “%LOAD” LED indicates, while the drive is
running, that the values being displayed are in a
percentage of full load amps. When the drive is
stopped, the value displayed will be zero.

e VOLTS LED: The “VOLTS” LED indicates, while the drive is
running, that the value being displayed is that of
the drive output voltage to the motor. When the
drive is stopped, the value displayed will be zero.

e REMOTE If the “RPM”, “%LOAD”, “VOLTS” and “REMOTE”
REFERENCE LEDs are lit, the value displayed is the percentage
(% external of external speed reference. This display mode is
speed only active when:
reference)

® The drive is in REMOTE mode (Function F-00
is enabled (ON)). (See Section 5, Adjusting
the Controller Functions)

® An external speed reference is connected to
the Control terminal strip (See Section 3,
Installation and Wiring)

o Jumper J6 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 when the drive is powered
down will then be the same one active 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 mode will remain as %LOAD.

5: Adjusting the
Drive Functions

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
THIS EQUIPMENT. READ AND UNDERSTAND THIS MANUAL IN ITS EN-
TIRETY BEFORE PROCEEDING. FAILURE TO OBSERVE THIS PRECAUTION
COULD RESULT IN SEVERE BODILY INJURY OR LOSS OF LIFE.

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 | o0.10 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 (%) | 0%—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,0FF N/A OFF
F—10 Carrier frequency (Khz) | 4.6,8 N/A 8
F—11 Remote ref gain (%) |60%—100% | o0.10 100%
F— 12 Remote ref offset (%) | o%—40% 0.10 0%
2> F—13 Remote Ref. Display Enable] on,0FF N/A OFF
F—14 Elec Thermal overload [20%—100% 1.0 100%
F—15 Flec thermal O/ enable [ on,0FF N/A OFF
F—16 Coast Stop Enable | on,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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Figure 3-19. Dynamic Braking Output Wiring For
Models 1SU4xxx and 1SU5xxx Controllers.

F-00 — REMOTE ENABLE

Settings

OFF = Local Operation
ON = Remote Operation

Description

This function selects the control mode for the drive. In LOCAL control
the drive takes input from the keypad, while in REMOTE control the
drive takes commands from signals on the terminal strip. If the
controller is in REMOTE mode, the REMOTE LED will be lit.
Under LOCAL control the following keys can be used:
e START
STOP/RESET
FORWARD/REVERSE
MODE/ENTER (when drive is stopped)
Up and Down Arrow (when drive is in PROGRAM mode)
In addition to these keys, the following signals are processed:
o Remote IET/Controller Running (see Figure 3-9)
® Remote Function Loss (see Figure 3-9)
e Remote Display (RPM, %LOAD, VOLTS)
Under REMOTE control the following keys can be used:
o MODE/ENTER (when drive is stopped)
e Up and Down Arrow (when drive 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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Optional Dynamic Braking Wiring
1. Route the dynamic braking power and 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 power and signal 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 power and signal leads through
the bottom center opening of the controller.
Size C — Route dynamic power and signal leads through

the third opening (from the left) 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.

2. Wire the Dynamic Braking (DB) Power leads to 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 BUS Volts)

DB terminals 13 and 14 to controller power terminals
+ (10V), — (10V com)

3. Wire the Dynamic Braking (DB) signal leads to the controllers as

follows. Refer to Figures 3-18 and 3-19.

For all models: DB terminals 1 and 2 to controller control
terminals 12 and 13.

F-02 — DECELERATION
Settings

Range of 1.0 to 30 seconds
Step Size

0.10 seconds

Description

The deceleration rate is the amount of time to ramp from the
programmed maximum speed setting (Function F-04) to a stop.

The deceleration time is also proportional to the last set frequency.
(See Function F-01, Acceleration.)

If the deceleration rate is set too fast, the drive may trip out on a high
bus fault. (See Section 7 if this condition exists.)
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FOR

REV

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

F-04 — MAXIMUM SPEED

WARNING

THE USER IS RESPONSIBLE FOR ENSURING THAT DRIVEN MACHINERY,
ALL DRIVE-TRAIN MECHANISMS, AND PROCESS LINE MATERIAL ARE CA-
PABLE OF SAFE OPERATION AT AN APPLIED FREQUENCY OF 100% OF THE
MAXIMUM FREQUENCY (UP TO THE FREQUENCY OF F-04). FAILURE TO
OBSERVE THIS PRECAUTION COULD RESULT IN BODILY INJURY.

Figure 3-15. Forward/Reverse Control Wiring.

WARNING

THE CONTROLLER IS NOT EQUIPPED WITH A COAST-STOP PUSHBUTTON.
THE USER MUST INSTALL A HARDWIRED, OPERATOR-ACCESSIBLE PUSH-
BUTTON THAT PROVIDES A POSITIVE INTERRUPT AND SHUTS DOWN THE
DRIVE. (USE TERMINALS 10 AND 11. SEE FIGURE 3-16.) FAILURE TO OB-
SERVE THIS PRECAUTION COULD RESULT IN BODILY INJURY.

10 1

PUSHBUTTON
(EMERGENCY STOP> MOTOR THERMAL
PROTECTION

COAST-TO-STOP  SAFETY INTERLOCKS
OR

3-24

Figure 3-16. Coast-Stop Pushbutton Control Wiring.

Settings
Range of 30 — 240 Hz

Step Size

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

Description

The maximum speed is 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 speed setting (base speed
Function F-07) will always be a value between the minimum reference
and this maximum.
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F-06 — MANUAL TORQUE BOOST

Settings
USER SUPPLIED 9
LAMP Range of 0 — 10%
1=1%
2=2%
N.O. 115VAC/24VDC 10 = 10%
? :
Step Size
L
1%
14 15 16 Description
IET/CONTROLLER Torque boost is required to offset the voltage drop of the A-C motor at
RUNNING low speeds. For friction loads, or high inertia loads, a high starting
(SEE NOTE) torque level may be needed. Manual torque boost is only effective at
speeds lower than one-half of base frequency. See Figure 5-2.

When adjusting this function, start with the default setting of 2%, and
gradually increase the adjustment until satisfactory motor operation is
reached.

NOTE:
1)  WHEN FUNCTION F—13 IS ENABLED (F—-13 = ON),
THE LAMP REPRESENTS AN ACTIVE FAULT. THE
LAMP WILL REMAIN ON UNTIL THE FAULT IS

CLEARED USING THE STOP/RESET KEY OR THE
IET RESET SIGNAL.

2) WHEN FUNCTION F—13 IS NOT ENABLED
(F-13 = OFF), THE LAMP REPRESENTS THAT
THE CONTROLLER IS RUNNING. LAMP WILL

BE ON WHILE THE CONTROLLER IS RUNNING.

Figure 3-12. IET/Controller Output Wiring.

OUTPUT VOLTAGE (%)

0 Base Speed Base Speed
FREQUENCY (Hz)

Figure 5-2. Manual Torque Boost Adjustable Range.
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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
controller as follows:

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

Size A — Route the wiring as follows:

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

o All control wiring through the top right opening in the
controller.

Size B — Route the 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.

® 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 —

® 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 as follows:

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

Route all 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.

F-08 — RPM AT 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 set it up as Hertz, Feet/Min, or any other unit
needed. The value scaled in 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,
when the controller is running at base speed (Function F-07).

Example 1: You want 1750 RPM to be the 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 RPM to be the displayed value when the
controller is running at a base speed of 60 Hz. You are
presently running at 30 Hz. The RPM display mode value is
scaled as follows:

Present Operating x  F-08 (You entered 1750)

Speed (Hz) F-07 (Base speed of 60 Hz)
30Hz X 1750 = 875
60

In this example, when you are running at 30Hz, the RPM display
mode will 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 mode value is
scaled as follows:

Present Operating x  F-08 (You entered 800)

Speed (Hz) F-07 (Base speed of 60 Hz)
40Hz x 800 = 533
60

In this example, when you are running at 40Hz, the RPM display
mode will show 533 feet/minute.

5-11
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Control and Signal Wiring

Size and install all wiring in conformance with the NEC and all
other applicable local codes. Refer to Figure 3-9 when making wire
connections to the control terminal strip. See Table 3-8 for
recommended wires sizes. Refer to Table 3-9 for terminal tightening
torque.

CAUTION: Do not route signal wiring with power wiring in the same conduit. This
may cause interference with controller operation. Failure to observe this precau-
tion could result in damage to, or destruction of the equipment.

REGULATOR BOARD

SPEED REFERENCE
INPUT WIRING — SEE FIGURE 3-10
(SEE NOTE 1) N.C.

DYNAMIC BRAKING
KIT SIGNAL
METERING g
CONNECTION NO
SEE NOTE 2 -
[] M
T 2 3 4 5 6 7 8 9 10[11 12 13 14 15 1g|
B Z2 5 E L w @ Z5 Z ET/CONTROLLER
o 9 o
ESEEBRSSE S riwme
= 3 €y 2 5 X (SEE FUNCTION 9)
- 0 E ¥ 30°0
5 5 T3 E5E 98 o
e a S 0 azZz g
5 5 £ z5%°5
o « 2 T o« é <
o N g N0 N
. T $
: :
o

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. 0-10VDC 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

Figure 3-9. Control Terminal Strip.

F-10 — CARRIER FREQUENCY

Settings
Range of 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
power rating of the drive and generally still have an acceptable
acoustic noise from the motor. Increasing the carrier frequency will
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
controllers.)
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4. Refer to Table 3-6 and size the input and output power wiring to
handle the rated maximum controller current. (Refer to Tables
2-1 through 2-5 for maximum controller currents.)

Table 3-6. Recommended Power Wire Size (1:2)

Wiring Terminal(®) Terminal(®) Wire Size(5)
Input power R, S, T R(L1), S(Lo), T(L3)
Output power UVv,w U(T4), V(To), W(T3) 14 AWG
D-C Bus —+ — 12-2‘{/-VG
DB Power +10 VDC, 10 COM (See Note 5)
GND Terminal GND Stud GND Stud

Notes: 1) The user is responsible for the following NEC/CEC and all
applicable local codes with respect to wire sizes used
with the controllers. Acceptable wire sizes are shown in
the Table.

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

3) Terminals on Model 1SU2xxx Controllers.
4) Terminals on Model 1SU4xxx and 1SU5xxx Controllers.

5) The following is a list of the controller models
where 12 AWG wire is recommended, all other models
can use 14 AWG wire:

1SU21002 (Single-phase)
1SU21005, 1SU24005,
1SU41010, 1SU44010

5. Use the appropriate terminal torque as listed in Table 3-7 for
wire connections to the power terminal.

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

Model 1SU2xxx | Model 1SU4xxx and Model 1SU5xxx
Terminals Terminals Torque
R ST, R(L1), S(L2), T(La),
uvw U(Ty), V(T2), W(T3) 9 min. —
-+, -, +, +10VDC, 10 COM, 12 max. in—Ibs
GND Stud GND Stud

3-16

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. The reference 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 (%) of full
scale reference to be offset from minimum speed. To calculate the
scaled minimum reference, use the following equations:

If using a 0—20 ma remote reference:

Desired Zero Speed Offset (ma)  y 100 - o offset

Reference Range (20)

Example 1. If the remote speed reference is 0—20ma and the offset
from minimum speed required is 4 ma, scale as follows:

4 X 100 = 20% offset

20
If using a 0—10 VDC remote reference:

Desired Zero Speed Offset (VDC)  y 100 — % offset

Reference Range (10)

Example 2. If the remote speed reference is 0—10 VDC and the offset
from minimum speed required is 0.4 VDC, scale as
follows:

0.4 X 100 = 4% offset
10

5-15
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ANALOG INPUT REFERENCE BUS POWER LED

JUMPER (JB) (SEE NOTE 3) \ EUNCTION LO?S JUMPER
SEE NOTE 1
sy| ' O
A CONTROL TERMINAL
I = - STRIP (SEE NOTE 2)

T
I =k 2/d/ | REGUALTOR PCB

-
] SUPPORT CLIP

MEMBRANE SWITCH/
- BRACKET ASSEMBLY

| CAPACITOR PCB

INTERNAL FAN
ol ASSEMBLY

DC BUS VOLTS
e

DYNAMIC BRAKING
- POWER

POWER TERMINAL
" STRIP (SEE NOTE 2)

GROUND TERMINAL

MOTOR LEADS

—OR—
SIGNAL AC INPUT POWER
CONTROL  ac |NPUT POWER
WIRING WIRING PR AND MOTOR LEADS
DYNAMIC BRAKING (SEE NOTE 4)
(SEE NOTE 4)

1. THE FACTORY INSTALLED JUMPER CONNECTED TO TERMINALS 10
AND 11 MUST BE REMOVED WHEN FUNCTION LOSS INPUT, COAST—
STOP PUSHBUTTON, OR INTERLOCKS ARE USED SO THESE
CONTACTS WILL OPEN TO STOP THE CONTROLLER.

2. REFER TO TABLE 3-7 FOR POWER TERMINAL TIGHTENING
TORQUES, AND TABLE 3—9 FOR CONTROL TERMINAL
TIGHTENING TORQUES.

SEE FIGURE 3—17 FOR JUMPER SETTINGS.
ALTERNATE ROUTING WHEN USING DYNAMIC BRAKING.

CONTROL & SIGNAL WIRING

F-14 — ELECTRONIC THERMAL OVERLOAD

Settings
20% — 100% rated current

Step Size
1%
Description

This function should be adjusted if the motor amperage rating 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

Fa Controller Output Rated Current

X100

The motor full 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 damage to, or destruction of the motor and
controller.

Figure 3-6. Size C Wiring Locations.
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SIGNAL WIRING
—OR—
CONTROL WIRING

FUNCTION LOSS JUMPER

/ CONTROL TERMINAL
STRIP  (SEE NOTE 2)
. REGULATOR PCB

| ———————— ANALOG INPUT REFERENCE

G 1 U’] [\H N (SEE NOTE 1)
X &) —

JUMPER (J6) (SEE NOTE 3)

INTERNAL FAN

/ ASSEMBLY

POWER TERMINAL
/STRIP (SEE NOTE 2)
(REFER TO FIGURE 3-8

FOR DETAILS)

GROUND TERMINAL AC INPUT POWER  MOTOR LEADS

—OR- —OR—

DYNAMIC BRAKING ~ AC INPUT POWER

(SEE NOTE 4)

NOTES:

THE FACTORY INSTALLED JUMPER CONNECTED TO TERMINALS 10
AND 11 MUST BE REMOVED WHEN FUNCTION LOSS INPUT, COAST—
STOP PUSHBUTTON, OR INTERLOCKS ARE USED SO THESE
CONTACTS WILL OPEN TO STOP THE CONTROLLER.

REFER TO TABLE 3—7 FOR POWER TERMINAL TIGHTENING
TORQUES, AND TABLE 3—9 FOR CONTROL TERMINAL

1.

TIGHTENING TORQUES.
SEE FIGURE 3—17 FOR JUMPER SETTINGS.

(SEE NOTE 4)

ALTERNATE ROUTING WHEN USING DYNAMIC BRAKING.

F-16 — COAST STOP ENABLE

WARNING

THE CONTROLLER IS NOT EQUIPPED WITH A COAST-STOP PUSHBUTTON.
THE USER MUST INSTALL AHARDWIRED, OPERATOR-ACCESSIBLE PUSH-
BUTTON THAT PROVIDES A POSITIVE INTERRUPT AND SHUTS DOWN THE
DRIVE. (USE TERMINALS 10 AND 11. SEE FIGURES 3-4, 3-5, 3-6 AND 3-16.)
FAILURE TO OBSERVE THIS PRECAUTION COULD RESULT IN BODILY
INJURY.

3-12

Figure 3-4. Size A Wiring Locations.

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.

5-19
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Grounding

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 LOSS OF LIFE.

DANGER

3-10

1.

Remove the four (4) captive screws and remove the cover.
(When installing 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

2.

3.

grounding conductor wire to a single chassis ground, twist the
conductors together.

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.

Connect a suitable equipment grounding conductor to the
motor frame, the remote control station (if used), and the
transformer. Run each conductor unbroken to the earth ground.

Motor Preparation

1.
2.

3.

Install the motor according to the motor instruction manual.

Verify that the motor is the appropriate size to use with the
controller. (Refer to Motor Applications, Section 2).

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 does not exceed 250 feet, and each motor
connection cannot exceed 250 feet.

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

. Verify that the motor is properly aligned with the driven machine

to minimize unnecessary motor loading from shaft
misalignment.

. If the motor is accessible while running, install a protective

guard around all exposed rotating parts.

In applications requiring the use of an output transformer on the
controller, contact your Reliance Electric Sales Office for assistance.

F-18 — VERSION INFORMATION
Settings
XXX = Version Number

Description

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

ERR — ERROR LOG

Refer to Section 7, “Troubleshooting, Fault Codes, and
Replacement Parts” for information on the Error Log that follows
Function F-18.

5-21
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3-8

Table 3-4. Three-Phase A-C Input Line Branch Circuit Protection for

Model 1SU4xxx Controllers.

6: Start the Controller

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
THIS EQUIPMENT. READ AND UNDERSTAND THIS MANUAL IN ITS EN-
TIRETY BEFORE PROCEEDING. FAILURE TO OBSERVE THIS PRECAUTION
COULD RESULT IN SEVERE BODILY INJURY OR LOSS OF LIFE.

Check the Installation

DANGER

AFTER DISCONNECTING INPUT POWER WAIT 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 RESULT IN SEVERE BODILY INJURY
OR LOSS OF LIFE.

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

(1SU4x0ax) (Hp) (VAC) Rating(1) (Amps)
1SU41001 ] 6
1SU44001

1SU41002 2

1SU44002 8
1SU41003 400-460

1SU44003 3 12
1SU41005

1SU44005 5 25
1SU41005 (4Kw) (380) 25
1SU41007

1SU44007 7.5 25
1SU41010 400-460

1SU44010 10 35

Note: (1) The recommended fuse type is UL Class J, 600V,

time-delay.

Table 3-5. Three-Phase A-C Input Line Branch Circuit Protection for

Model 1SU5xxx Controllers.

1. If an input disconnect is installed, make sure it is in the OFF
position.

2. Verify that D-C bus volts is zero. See Figures 3-7 and 3-8. Even if
the bus LED is OFF, always verify that the D-C bus is discharged.

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

WARNING

THE SP500 CONTROLLER IS NOT EQUIPPED WITH A COAST-STOP PUSH-
BUTTON. THE USER MUST INSTALL A HARDWIRED, OPERATOR-ACCESSI-
BLE PUSHBUTTON THAT PROVIDES A POSITIVE INTERRUPT AND SHUTS
DOWN THE DRIVE. (USE TERMINALS 10 AND 11, SEE FIGURES 3-4, 3-5, 3-6
AND 3-16.) FAILURE TO OBSERVE THIS PRECAUTION COULD RESULT IN
BODILY INJURY.

4. Verify that the user-installed stop pushbutton is operational. When
pushed, it should shut down the controller. The factory-installed
jumper should not be connected to terminals 10 and 11 for the
stop pushbutton to work. Remove this jumper.

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

(1SU5x000x) (Hp) (VAC) Rating(!) (Amps)
1SU51001 1 4
1SU54001 575

1SU51002 o .
1SU54002

1SU51003

1SU54003 8 10
1SU51005

1SU54005 5 18
1SU51007

1SU54007 = 20
1SU51010

1SU54010 10 25

Note: (1) The recommended fuse type is UL Class J, 600V,

time-delay.

Artisan Technology Group - Quality Instrumentation ...

CAUTION: Make sure electrical commons are not intermixed in the controller. Fail-
ure to observe this precaution could result in damage to, or destruction of the
equipment.
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3-6

Install an External Input Disconnect

DANGER

THE NEC/CEC REQUIRES THAT UPSTREAM BRANCH PROTECTION BE
PROVIDED TO PROTECT INPUT POWER WIRING. INSTALL AND DO NOT EX-
CEED THE RECOMMENDED BRANCH PROTECTION RATING. FAILURE TO
OBSERVE THIS PRECAUTION COULD RESULT IN SEVERE BODILY INJURY
OR LOSS OF LIFE.

1. Install an input disconnect in the incoming power line 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 the trip rating for the in-rush current (10—12 times
full load current) with that of a transformer (if used). See

Transformer Installation (If needed), later in this section.

Artisan Technology Group - Quality Instrumentation ...

Start the Controller

DANGER

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

DANGER

AFTER DISCONNECTING INPUT POWER WAIT FIVE MINUTES AND CHECK
WITH A VOLTMETER TO INSURE THAT D-C BUS CAPACITORS ARE DIS-
CHARGED. FAILURE TO OBSERVE THESE PRECATUIONS COULD RESULT
IN SEVERE BODILY INJURY OR LOSS OF LIFE.

1. Turn OFF, lock out and tag power to the controller.

2. Connect a voltmeter to 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 power ON. With a voltmeter at terminals (+) and (—),
observe a voltmeter reading for an approximate no load D-C bus
voltage value on the controller as listed in Table 6-1. (D-C bus
voltage readings are effected by the incoming line 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 [ 323V
Model 1SU4xxx 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 voltage line.

5. Check all 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 up at the
acceleration rate (F-01) until it reaches the preset Hz.

6-3
Guaranteed | (888) 88-SOURCE | www.artisantg.com



S-€

suoisuawiq |esishud 9 9zis "g-¢ ainbi4

841 81 XOYddV=LHOI3M

[¢]

QV3NHL 3d L:INH .Z/l
@ vwsr? STIOH 'vid_ [wiwz'zz] /e

/%y WWGAN) SENH LNANOD

‘ONILNNOW ¥04 INFTVAIND3
OlMIIN ¥O (Q3AIAONd LON) SM3INOS
ONIINNOW 81—-.91/G (¥) 3sn <z

¥3A00 HLIM (3QIANOYd SMINOS

LN
NN AN A
“3SvE WON4 ¥3A0D IAOW3N OL I NG
(¥6—SZ+0L¥ "ON FONVIIY) ¥3A0D
N

0 SM3¥OS 3AILYO (¥) 3sn <1
(Z1/X¥ VNIN)

C XN [ww)zz] 898

[wweoL] vey

[wwi'sog] oLzt
[wwoz€] 99z'cL

[wwgoge] cioel

il

—Lm [wwo'esi] 09z'9=-

[wuwo'gyz] voL'6 —-I

[—— [wwo0rZ] 829'0L —=
—— XVN [wwy's/Z] 000°LL —=

\3 ov1d (
via [ wss]evc <z

*(s18]j023U0D BY) (1866%)S) 188Y0 "8°1) YorlS
[EOILOA B Ul SI9||0J]U0D 8y} JUNOW JOU OP ‘SI9||0JJUOD BI0W IO
98U} YIIM JUSWIBAOW JIe 1S8q 104 "SI9|[04]u09 Jusdelpe Jo wonoq
pue do} 8y} WoJj S8yoUl O} PUB SBpIS By} WO} SBYoUl {7 1SES| 1Y e
“llem j1auigeo e se yons ‘uswdinbs
Buionpoud 1eay-uou Jusdelpe o} 18||013UOD By} JO WONO(
pue doj 8y} WoJj SayoUl { pue SepIs 8y} WOJ) S8youl ¢ 1ses| Iy e
:uonejijuaA Jie
10} saoueles|o ajenbape apinoid 0} 8ouslajel se Buimoljo} eyl esn ‘g
"g-¢ ainbiy
998G "ase(q J9||04ju02 ay} ul papinoid ssjoy Bununow (¢) Jnoy
ay} Buisn Aj[eoiuan 1sjj01u0d 8y} JUNow ‘pajos|as Uuoiedo| a8yl Ul |

(dH 01 pue G*Z QVA S.S pue dH 0l pue §°2

OVA 09Y dH S pue € ‘(¥ VININ) 2 DVA 0€2)
Bununoy Jajj0u0) H 9zIS

Artisan Technology Group - Quality Instrumentation ..

*(90-4) 1s00q @nbioy
[enuew aseasoul ‘peads Wwnwiuiw Je 8}ejoJ Jou S80p J0Jow ay}
J| "peo| Japun abue. paads palinbai a8y} SsoJOe 18]|0JJU0D By} UNY 8|
A8y IHVLS J8]|0nu0o 8y} sseld /1
‘NO Jemod uin] g}
030w 8y} 0} awdinba uaAup ay} ajdno) ‘G|
"8-¢ pue 2-¢ seunbiy
898 *(—) pue (+) sfeuiws} 1e DAA 0 0} pabreyosip sey snq O-d
ay1 1eys Ajusp sjjo1uod ay) o} Jamod Bey pue 1o 00| 440 uinlL ‘|
1 deig 01 ob ‘Aiojoejsiies ajesado
S90p ¥ J| 'S uondas ul sbumas uonouny ay) %08yo ‘Aiojoejsies
a1elado Jou s8op pue papeojun si Jojow ay} J| ‘ebuel paads
8y} SS0Joe peo| Aue JNoYylIM JoJow 8y} uni pue (0-4) Bumes
peads wnuwixew sy} abueyo ‘shey moure umop Jo dn ay) Buisn g}
‘Ao 1HVLS our ssaud gt
"NO 1emod ey winy "L}
(M 10 ‘A‘N) spes| Jamod Jojow 881y} 8y} JO OM] JO Aue 8sianay P
'g-¢ pue /-¢ sainbi4 88g "OAA
0 s! (— pue + sjeujwis} je) abeyon sng D-q ayi eyl Ajusp o
18]]0U02 8y} 0} Jamod Be) pue 1no 00| 440 winp ‘g
‘paddo)s Ajg}e|dwoo sey Jojow jpun Jepn e
:SMoJ|0} Se aBueyd 108.1100Ul S UOIIBI0. Jeys JO uonoalIP 8Yl §| 0L
119]|0J3u02 8y} dojs 0}
A9) JOLS U}l SSaid "UOIIeI0s Yeys Jojow 8y} Jo uoioallp 8y} AjusA 6
‘apow Aejdsip \WdY @y} Buisn Aq palojuow aq osfe ued NdY '8
‘gousJajal paads
8y} pejeos aney Jey} (19syQ 9ousIejey 9joway) gL-4 pue (uren
90UBI8}aY 910WaY) | |-4 OlUI 18S sanjeA Aue JUNooJoe Olul e

"Nl 89 os[e pjnoys (g371 ILOW3H) a31 Aeidsip

yunoy ay] “pake|dsip Buieq Ajjuaiuino s| eousisjal 8jowsal sy} 1eyl
ajed|pul 0} | 89 pnoys sg3 spow Aejdsip sa1u} || *(Ywoz—0
10 ‘DAA01—0) 1981109 sI (,NO, 89 Ishw g€ |-4) 8ousiaye. paads
8U1 1ey ¥0ayd aouaiajel paads ajowal e Buisn J| :ejoway 104

‘Apoe.1090 Buipesl are Q¥O1% Pue S1TOA 1eul Aluea pue
sapouw Aejdsip 8y} %08yd ‘epow NNY 8u} Ul S Ja[|ouod 8y} 8)IyM "L

341740 SSO1T HO
AHNCNI 1104 3H3A3S NI 1INS3H AT1NO0I SNOINLYIIHd ASTHL IAHIS
-80 Ol 3HNTIV4 "0an OH3Z av3d ATNOHS H3ALIWLTOA FHL ‘AIDHVHO
-S1a 34V SHOLIOVdVD SNd O-ad 1LVHL JHNSNI OL H3LIWIIOA V H1IM
MO3HO ANV SILANIW 3AI4 LIVA ‘HIMOd LNdNI DNILOINNODSIA HA L4V

H3IONVa

. Guaranteed | (888) 88-SOURCE | www.artisantg.com




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:

® At least 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.

® At least 4 inches from the sides and 10 inches from the top and
bottom of adjacent controllers. For best air movement with three
or more controllers, do not mount the controllers in a vertical
stack (i.e. offset (stagger) the controllers).

l—— 8.80 [223.5mm]

2> .277 [7mm] DIA. [~— 8.54 [216.9mm]
4) PLACES 7.80 [198.1mm]

6.22 [157.9mm] |——

=

.50 [12.6mm]

TET =
E E E H.EB.&
S m g (] =
g8 g BRI
888 ————
o %+ O
Qe
cee

< wr

55 [14.0mm] TYP.—
.08 [24.8rnm]:I

(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.

CONDUIT HUBS_ (NEMA 4X/12
85 [22.2mm] DIA. HOLES (NEMA 1)
WEIGHT=APPROX. 12 Ibs E_{) SLACNET PIPE THREAD

3-4

Figure 3-2. Size B Physical Dimensions.

19. If the controller operates the motor properly:

a. Turn OFF, lock out and tag power to 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 note of final function settings in the “Settings Table” in
the back of this manual.

If the controller does not operate the motor properly:

a. Refer to Section 7, Troubleshooting, Fault Codes and
Replacement Parts if any fault indications occurred during
startup.

b. Verify function settings again.

Cover Installation,
NEMA 4X (Indoor Only)/12

In order to maintain integrity of the NEMA 4X/12 enclosure, some care

must be taken when re-installing the cover:

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

2) When the cover has been properly tightened, there should be very
little gap between the cover and keypad.

6-5
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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
1SU2xxx, 1SU4xxx, and 1SU5xxx controllers. When mounting a
controller, adhere to the guidelines and physical diagrams for the

Troubleshooting, Fault
Codes, and Replacement
Parts

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

Table 3-1. Controller Model Dimensional Size

Horsepower Dimensional Size Controller
(HP) (Type) Model Number(s)
Model 1SU2xxx Controllers (230VAC)
Demo 1SU14001
1 A 1SU21001, 1SU24001
2 1SU21002
2 1SU24002
3 C 1SU21003, 1SU24003
5 1SU21005, 1SU24005
Model 1SU4xxx Controllers (460 VAC)
1 1SU41001, 1SU44001
2 B 1SU41002, 1SU44002
3 1SU41003, 1SU44003
5 (4kw) 1SU41005, 1SU44005
75 c 1SU41007, 1SU44007
10 1SU41010, 1SU44010
Model 1SU5xxx Controllers (575 VAC)
1 1SU51001, 1SU54001
2 B 1SU51002, 1SU54002
3 1SU51003, 1SU54003
5 1SU51005, 1SU54005
7.5 c 1SU51007, 1SU54007
10 1SU51010, 1SU54010

Size A Controller Mounting

(230VAC

1&2 HP)

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
THIS EQUIPMENT. READ AND UNDERSTAND THIS MANUAL IN ITS EN-
TIRETY BEFORE PROCEEDING. FAILURE TO OBSERVE THIS PRECAUTION
COULD RESULT IN SEVERE BODILY INJURY OR LOSS OF LIFE.

System Operation

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

The SP500 uses the conventional inverter bridge to transfer energy
from the A-C input line to the A-C motor. The A-C line voltage is
rectified through the input diode module which in turn generates the
constant D-C bus voltage.

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 uses the Volts/Hz constant control scheme which
generates constant primary flux over the variable speed range of the
motor so that torque is linearly produced in proportion to the slip of
the motor.

1. Loosen the four (4) attaching screws and remove the cover from
the controller.

2. In the location selected, mount the controller vertically using the
two (2) mounting holes provided in the controller base. See
Figure 3-1.
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Controller Power Loss

The typical full load power loss watts under all operating carrier

frequencies is shown in 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— 70

2 120

3 200-230 210

5 250
Model 1SU4xxx Controllers

1/4—1 60

2 100

3 140

5 (4 kw) 400460 180

(380)

7.5 210

10 250
Model 1SU5xxx Controllers

1/4—1 50

2 90

3 120

5 575 150

7.5 180

10 220
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Figure 7-2. System Block Diagram (cont’d.)
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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.

Verify D-C Bus Voltage

CONTROLLER CONTROLLER

(125 FEET) (125 FEET) (50 FEET)
@ @ @ (200 FEET)

CONTROLLER

(200 FEET)

(25 FEET) (25 FEET)

NOTE: EACH LINE REPRESENTS A 3—PHASE CONNECTION.

DANGER

AFTER DISCONNECTING INPUT POWER WAIT 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 RESULT IN SEVERE BODILY INJURY
OR LOSS OF LIFE.

Before servicing the controller:

1. Turn OFF, lock out and tag power to 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 Bus has fallen
to zero VDC. This will take a few minutes to drop to a safe level.
(Even if the bus LED is OFF, always verify that the D-C bus is
discharged.) See Figure 7-3 and 7-4 for location of the D-C Bus.

2-10

Figure 2-1. Motor Lead Length Connections.

If total lead length exceeds 250 feet, nuisance tripping may occur.
These trips are caused by capacitive current flow to ground and are
not an indiction of any problem with the controller. If the lead length
must be exceeded, output line reactors or other steps must be taken
to correct the problem.

pele
no
—o
+o0
| O
Co
<0
=o

DC BUS
VOLTS
(DYNAMIC
BRAKING)

Figure 7-3. D-C Bus Terminals on Model 1SU2xxx Controllers.

nalIBdliE iRl Rl Rl R Rl R
RIUISIITI I =1+ =llvullVIw

L) (2 (L3) 10V 10 CoM (T1)  (12)  (T3)

DC BUS
VOLTS

Figure 7-4. D-C Bus Terminals on Model 1SU4xxx and 1SU5xxx Controllers.
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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)

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

DANGER

THE SP500 CONTROLLER IS INTENDED TO OPERATE THE MOTOR AT 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 REQUIRED BY THE APPLICATION. FAILURE TO OBSERVE THIS PRE-
CAUTION MAY RESULT IN SEVERE BODILY INJURY OR LOSS OF LIFE.

OH: Thermostat/Drive Overload
Cause

The internal thermostat
has caused a 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 controller is
exceeded.

Action

Press the STOP/RESET button

(or a IET RESET for remote operation).
The error will not clear until the

internal drive temperature is back within
range. This may take a few seconds.

1. Re-check the application
and change the carrier
frequency of Function F-10.
Refer to Section 5.

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

Minimum Frequency:
Maximum Frequency:
Long Term
Frequency Stability:
Line Dip Ride
Through Capacity:

3t0 30 Hz
30 to 240 Hz

0.01%

500ms

Motor Applications

To obtain Motor Nameplate Horsepower, the controller’s (sine wave)
output ampere rating, at the carrier frequency selected, should be
equal to or greater than the motor nameplate current. If the Motor
Nameplate Amperes are HIGHER than the controllers (sine wave)
output ampere rating, the motor HORSEPOWER should be DERATED
by the ratio of controller (sine wave) output ampere rating (at the
selected carrier) to the motor nameplate current.

2-8

OC: Overcurrent
Cause

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

Action

Press the STOP/RESET button
(or IET RESET for
remote operation).

This fault can be caused by any of 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 current limit 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
connected to the function
loss terminals has failed, or is

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 signal is
unasserted.

1a. Check the external
equipment wired to the remote
function loss terminals (10 and 11).
1b. Check function loss connections.

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

o Speed Reference input: 5KQ Potentiometer (0—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 500Q2 current loop resistor and an associated
reference.

Control logic

The controller uses an internal 24 VDC power supply to
provide the required voltage for control signals. Enabling or
disabling a control signal requires that a contact (switch) be
opened or closed.

e Stop: Open Contact

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

e Start: Open to Closed Contact Transition —
momentary or fixed contact closure

(Edge-sensitive control input signal which
must see an open to closed transition.)

o |ET Reset: Open to Closed Contact Transition —
momentary or fixed contact closure

(Edge-sensitive control input signal which
must see an open to closed transition.)

e Forward/
Reverse: Open Contact — asserting the Forward Direction
Closed Contact — asserting the Reverse
Direction
® Function
Loss: Open Contact

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

Table 7-4. Replacement Parts List For Model 1SU5xxx Controllers

Quantity per Horsepower

Description Part Number 2 3 5 7.5 10
Fan Assembly 616161-R - 1 1 1 1
615161-S - - - 1 1
NEMA 4X Cover/ 805512-1R 1 1 1 - -
Gasket 805522-1R - | - - 1
NEMA 1 Cover 805504-2R 1 1 1 - -
805508-2R - - - 1
Membrane Switch 709507-1R 1 1 1 - -
(Keypad)/Bracket | 709511-1R - - - 1 1
Regulator PCB 0-56927-210 1 1 1 1
Capacitor PCB 0-56972-055 - 1 1 - -
0-56938-055 - - - 1 1
Fan Assembly 615159-1R - - 1 1 1
Internal
79
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Table 2-5. Model 1SU5xxx Controller Ratings with Three-Phase Power

Input Output(1) Input
Model voltage Amps Amps Input
Number Type(1:2) (VAC) (A) (A) (KVA)
1SU51001 1Hp NEMA 1 575
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 NEMA 1 575
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 NEMA 1 575
1SU54003 | 3Hp NEMA 4X/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 NEMA 1 575
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 NEMA 1 575
1SU54007 7.5Hp NEMA
aXM12
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 NEMA 1 575
1SU54010 10Hp NEMA
aXM12
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 1.5
Note: (1) To size the controller for Motor Nameplate Horsepower

@

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

NEMA 4X is indoor only.

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

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

An increase in torque (force) generated by a
motor in order to achieve running speed.

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

The height above sea level 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
PWM voltage.

Alerts a person that, if procedures are not
followed, damage to or destruction of,
equipment could result.

A torque (force) characteristic independent of
motor speed.

The term substituted throughout this manual
for the “SP500 A-C V%S 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
loss of life.

The torque (force) generated, by the decrease
in motor and load kinetic energy, required by
the motor and load to reach its final (slower)
synchronous speed condition.

The reference to the controller and the motor
combined as one system. The reference has
also been used for another name for the
controller.

A braking technique in which the kinetic
energy is converted into electrical energy and
dissipated as heat energy via a resistor or
other means.
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Table 2-3. Model 1SU2xxx Controller Ratings with Three-Phase Power

Input Output() Input
Model voltage Amps Amps Input
Number Type(1;2) (VAC) (A) (A) KVA
1SU21001 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
1SU24001 1Hp NEMA 4X/12 | 200-230
40°C
4 kHz Carrier 4.5 6.4 2.6
6 kHz Carrier 3.6 52 2.0
8 kHz Carrier 3.6 52 2.0
1Hp NEMA 4X/12 | 200-230
35°C
4 kHz Carrier 4.5 6.4 2.6
6 kHz Carrier 4.0 5.8 2.3
8 kHz Carrier 4.0 5.8 2.3
1SU21002 2Hp NEMA 1 200-230
1SU24002 | 2Hp NEMA 4x/12
40°C
4 kHz Carrier 7.5 9.9 4.0
6 kHz Carrier 7.0 9.3 3.8
8 kHz Carrier 6.5 8.7 3.5
1SU21002 2Hp NEMA 1 200-230
35°C
4 kHz Carrier 7.5 9.9 4.0
6 kHz Carrier 75 9.9 4.0
8 kHz Carrier 7.0 9.3 3.8
1SU21003 3Hp NEMA 1 200-230
1SU24003 | 3Hp NEMA 4X/12
40°C
4 kHz Carrier 10.6 12.5 5.0
6 kHz Carrier 9.5 11.3 4.5
8 kHz Carrier 8.5 10.0 4.0
1SU21005 5Hp NEMA 1 200-230
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 1.4 13.8 5.5

2-2

Note: (1) To size the controller for Motor Nameplate Horsepower

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

(2) NEMA 4Xis indoor only.

Power Factor

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

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

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 be varied.

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 under full load conditions.

Total maximum output voltage of a drive while
delivering rated current under full load
conditions.

Fundamental output wave frequency.

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

The humidity of the surrounding environment
where the inverter is to be installed

A motor state where the motor remains
motionless even though the motor is
generating torque.

Circuit protection which suppresses the peak
value of any unusual input voltage to the
drive. Its sometimes used to lighten the
leading edge of voltage.

Tendency of a motor to produce rotation
(Rotational force) It is a measure of the motor
to develop power.

The increase of the volts/frequency ratio of the
drive, in the low frequency area, to
compensate for the reduced torque of the
motor at low speeds. Reduced torque at low
speeds is due to 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 speed setting of the motor providing
constant torque.

8-3
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File a Return Request
1. To return equipment, send a written request to Reliance Electric
within ten days of receipt.

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

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

Storage until Installation

After receipt inspections, repack the controller in its original shipping
container until installation. If a period of storage is expected, store in
the original shipping container with its internal packing.

To ensure satisfactory operation at startup and to maintain warranty
coverage, store the equipment:
® in its original shipping container in a clean, dry, safe place.

e within an ambient temperature range of —40°C to 65°C
(—40°F t0149°F)

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

e away from a highly corrosive atmosphere. In harsh environments,
cover the shipping/storage container.

SP500 Demo Packages — Model 1SU14001
Only

CAUTION: The 1SU14001 controller has been modified to operate with a single-
phase, 115 VAC input. Do not operate this controller with 230 VAC input. Failure to
observe this precaution could resultin damage to, or destruction of the equipment.

The controller model number, 1SU14001, supplied in the SP500 demo
package is specially configured to operate on 1 phase, 115 volt power
and is intended for demonstration purposes only. It will operate an
unloaded motor, model number P56X3005. Refer to Table 2-1 for the
controller’s current and voltage data.

Note: The regulator card used in this demo is part number
0-56911-3A.

1-6

Index
A

BLOAD ...
Acceleration function (F-01) ................
altitude . ...
ambienttemperature ................ ...
analog output, metering ...................
arrow keys ...
atmosphere ........... ...l

basespeed ...l
block diagram, functional ..................
block diagram, system ....................
branch circuit protection ..................

Cc

Carrier Frequency function (F-10) ...........
clearances .............iiiiiiiiiiiiienn
Coast Stop Enable function (F-16) ..........
code, fault ......... ...
control 10giC ......vviiiiiii
controller running, IET, (F-09) ..............
Current Limit function (F-05) ...............

Deceleration function (F-02) ...............
defaultsettings .................... ...l
diagram, Control terminal strip .............
diagram, Power terminal strip ..............
diagram, system .............. .ol
dimensions, physical size A................
dimensions, physicalsize B ................
dimensions, physical sizeC ...............
disconnect, input ............. ..o
displaymode .............ooiiiiiiiiinn,

dynamic braking kit .............. ... ...

Electronic Thermal Overload function (F-14) ..

Electronic Thermal Overload Enable

function (F-15) ............ccooiiinnn,
elevation ......... ... ..,
emergencystop ...........oiiiiii..,
errorlog .. ..o

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

Page

4-2,4-5,47
5-4

1-6, 2-2, 3-1

25
2-7,3-20, 3-21, 3-23
4-6

25

5-13, 8-1
3-3,3-4,3-6
5-19

7-4

2-6
2-7,5-12

5-5

5-1

39

3-17

7-2,7-3

3-3

3-5

37

3-8

4-1, 4-2,4-5, 4-7,
4-8,5-16

2-11, 3-19, 3-22,
3-27 through 3-29

5-17

5-18

2-5, 3-1

3-24 and 3-25
4-10,5-21,7-4

9-1



St

‘Aianljep epes seajuerend Jsiue) 8y} 8ouls SWIeo Yyons Jo

juswisnipe Buieme ajiym pjayyum ag adloAaul 8y} jo uswAed pjnoys
JOU ‘@210AU| D14108|F 8oUBII8Y 8y} WOoJ} paonpap aq jou isnw juswdiys
ul abewep 1o sso| 10} swie|) “Hsuel} ul Bulunaoo abewep Jo abepoys
Aue 10} Jauue) ay) 1surebe wiejo e Bupjew 1o} s|qisuodsal s| Jasn 8y

“JIaureluod
Buiddiys reuibuo sy 1 1oeul Juswdiys anus sy} desy| uswdiys

8y} Jo uonoadsul ue ayew ay ey} 1senbau pue 1disoal jo shep G|
ulyum usbe ssaidxa Jo 1ybBialj 1noA Ajnou Usie| paienoasip si abewep
10 sSO| pa[easuod Aue J| ‘1di@oal ssaldxa Jo ||iq yBie.y JnoA uo uonelou
a1eudoidde ue saxew jusbe ssaidxa Jo ybialy sy} (nun juswdiys sy}
1daooe jou op ‘pabewep Ajsnoingo ale swall Aue Ji 10 papnjoul Jou ase
1d199a1 ssaidxa ayj uo Jo Buipe) o ||Iq 8y} UO 1o} Paj[ed SWall 8y} |[e §|

‘Auedwood

uoneuodsuel; ayy wouly uswdiys Bundsooe siojeq uswdinbs

ay1 Bunoadsui Alybnoioyy 1o} sijqisuodsal si Jasn ay] "uibuo

jo wiod "g'Q4 8Je ‘sedue)sul ||e Ul ‘S[es JO SWwis)] S,01108|3 8ouel|ey

wawdiys ayj 1desoy pue anledsey

‘abueyo 0} 108lgns s1 uoneinbyuod slejdsweu [enjoy :9}0N

‘uoifew.oyu| eyejdswep ‘g-| ainbiy

4 I
| 34NSO1ON3
ONILVY SWY WAS LINJ¥ID LYOHS
[Sdnv xvi SL10A 1no 2V
Hd  zH SJAV XVN SL10A 1NdNI OV
W/1]4d8"0@dH VA
ON ¥3S
N/W
DJOIH.LOS'IE
Y JINVITIYH )

'2-1 2inbi4 0} J9jay 019 ‘sdwe pajel J9||0Auo) JISquInN
|[9POW Se yons uonew.ojul sanib ajejdsweu ay] 18||04u0d dy} JO
apis Jybu Jaddn sy} ul eseq ay) uo pajeso| si ajejdaweu JB||ouod 8y |

a)ejdawep 43]j013u0)

Artisan Technology Group - Quality Instrumentation ...

2-¢ ybnouyr -

gl-€

‘01-g ybnoiys g-g

v

6 ‘8-v ‘L ‘ev

z€

‘L 1-2 ‘b-g ybnoiyy |-g
¥-L‘1e-G ‘e

‘Ok-¥ ybnouy1 G- ‘z-v
1S

82

9§

6-S

¥-L1e-G ‘0b-¥
9-€ ‘b-g ybnouyy |-¢

9
¥-¢ ybnouyy |-z
¥-¢ ybnouyy -2

e eV Iv

Ch-eLi-e
02-€ ‘91-€ ‘GI-€ ‘vI-€
1-G'9-G'8-¢

91-G ‘e-¥

9-v ‘e-¥ ‘Ge-€
2-L'9L

v-L 0L

....................... 19||011UOO ‘BU!IUHOUJ

.................................... joj0W

............................. WdH ‘JOI!UOUJ
............................ A'E|dS!p Lsapow

........................... slaquinu [spow

......................... Ae)i H3INI/IAON
............. (70_:') uonouny pQQdS wnwixepy

............................ pEO| WNWIXewW
............. (80':') uonouny peeds wnwiupy
""""" (90-4) uonouny 1soog anbuoj [enuep

................................. 10118 ‘60'
......................... ﬁununow ‘UO!1BOO|
.............................. |0J1UOD [B20]
----------------------- uon-eu-el\ 969“0/\ 9U!|
----------------------------- AOUanQJ; 9U!|

1
""""""" uonelado ‘Aejdsip pue pedAsy

)|
............................... (gr) Jedu]n[

r

....................... SUO!leomoedS ‘mndu!
................................ VAM Indul
............................... sdwy ndu
................................ sI0eaIpUI
................................. KEleJ 13
----------- (60-d4) uonouny sjqeu3 NdiNQ 13|

................................ 6u!pun016
..................... QOUQJQJQJ 910UJ9.I lu!.eﬁ

O]

""""""" uonoajoid INoJID Yyouelq ‘sesny
.............................. SsS0| UoROUN;
""""""" wnuwixew ‘wnwiuiw Aousnbayy
.......................... .IGI.I.IBO (Aauenbej;
....................... apow AE|dSIp L|]Jn0;
.......................... LON3IIP PIEMIO}
....................... 1SI| UOROE BP0 YNy
................................ 2p02 yney
............................ Sﬁul].lQS K.IOIOE;

Guaranteed | (888) 88-SOURCE | www.artisantg.com



z 2
5 % :
'_ =
s ) g 2
=z s @
_I9 5 g§§
o o
g = O tit
Y
| H |
g ]
-
] 3 |
| = o
83 _|
| : sl |
] o
] x
5 =
26 o] (@]
E
(I,sg [~ (@]
|8 A
O
E =
3
O
O
| £ |
'_
5 Yy
Séé 55 g
ez T4 &
%] L=l?@ o
* =
| > ¥ |
S a Py
O o <= mg
¥ |
Oﬁg Eo
|L0 gg §E |
a |3 S ¥
il ]
. ¢
2] :
I
w (2}
= D G gg
L"ID é Eog
Za = By Egk
-4 Z = E8wsd3

Figure 1-1. Controller Functional Block Diagram
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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 matches the shipping label. Refer to this model
number whenever discussing the equipment with Reliance Electric
personnel.

The standard model number describes the controller as follows:

STANDARD MODEL NUMBER

1S U 2 1 001

BASIC CATALOG g
NUMBER
LABEL

U= UL, CSA, IEC LISTED
VOLTAGE

1 - 115 VAC

2 - 200 — 230 VAC

4 - 380 — 460 VAC

5 - 575 VAC
ENCLOSURE

1 - NEMA 1 OR CHASSIS

4 — NEMA 4X (INDOOR ONLY)

- NEMA 12

HORSEPOWER RATING

001 — 1/4 — 1.0 HP
002 - 2.0 HP
003 — 3.0 HP
005 - 5.0 HP
007 — 7.5 HP
010 - 10.0 HP

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)
1SU2xxx 208—-230 1,2,8,5,7.5,10
1SU4xxx 380—460 1,2, 3, 5 (4kw) 7.5, 10
1SUSxxx 575 1,2,3,5,7.5,10

1-2
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Settings Table
Factory User Data
Initial Range of
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-11 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

... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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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 who are responsible for the installation, repair and main-

tenance of production equipment and systems.

Professional quality A/V Programs are also available. These programs have been designed
to provide years of efficient in-house training. Available for playback at the user’s conve-
nience, these videotape programs allow individual or groups to learn or review subjects at

any time.

Printed reference materials come with all diagnostic and troubleshooting programs.

Training Courses

No. Title

A-C DRIVE COURSES

2-4 A-C Drives Hands-On Troubleshooting Lab

A-C Drives and Systems
4-15 | Regional Class — Productive Maintenance Training

2-1 Maintenance and Troubleshooting of VVI Style Variable Speed A-C Drives

2-5 [Maintenance and Troubleshooting of PWM Style Variable Speed A-C Drives
2-15 | Regional Class — Maintenance and Troubleshooting of

Audio/Visual Products

Order No. Title Format Price
A-C DRIVES PROGRAMS
TM2240 | A-C Motor Theory Videotape $725
TM2241 Introduction to the WVI Videotape 725
TM2242 | Troubleshooting the VVI Regulator Videotape 995
TM2367 | Troubleshooting the 6-Transistor Power Module | Videotape 725
NEW VIDEO TRAINING PROGRAMS
VMBA0O1 | Fundamentals of A-C Motors Videotape $495
VMBV001 | Concepts of Digital Controls Videotape 495
VWVS001 | GP2000 Video Training Videotape 495
VWVS002 | HR2000 Video Training Videotape 495
VWVS005 | Basics of A-C Drives Videotape 495

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

Schedule Brochure, HD-405, contact:
Industrial Training Department
Reliance Electric
35000 Curtis Boulevard
Eastlake, Ohio 44095

Call Toll Free:
800-RELIANCE

(800-735-4262)

ZA-225b

Data or Prices subject to
change without notice.
Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




