





































































































Heavy Duty ALTISTART 46 Soft Starts With Fusible Switch Disconnects

Model 6 Motor Control Centers

(High Inertia Loads or Loads with Long Starting Times)

Options

Heavy duty operation is defined as 5 starts per hour with a maximum start time of 46 seconds at 350%

current limit or equivalent.

Motor Rated Horsepower Max. Unit Switch Amps Space
200 V 230 V 460 V Amps (Fuse Class) (Inches)
5 5 10 20 30 (J) 36
75 10 20 28 60 (J)
10 — 30 40 60 (J)
20 20 40 63 100 (J) 48
— 25 50 72 200 (J)
40 40 100 129 200 (J) 72
— 50 — 140 400 (J) (20w)
60 75 150 200 400 (J) 72(30W)
75 100 200 258 400 (J) 72
100 — 250 302 600 (J) (35W)
150 150 300 410 600 (J)
— 200 400 480 800 (J)
72 (50W)
200 ® — 450 © 572 800 (J)
— — 500 ® 590 1000 (J)
® Available in NEMA Type 1 and 1A enclosures only.
ALTISTART Unit Power Options
Motor Rated Horsepower
Description (Standard Duty Rated Soft Start) Space
(Inches)
200V 230V 460 V
20 25 50 6
Substitute NEMA/EEMAC Contactors 40 50 100 0
Provide horsepower rated NEMA/EEMAC Type S -
contactors in place of Telemecanique, AC3 rated D 60 75 150 5 added to width
or F line contactors. Also provides 8501 Type XO 75 100 200 0
control relays in place of Telemecanique D line
relays. 100 100 250 25 added to width (20" Deep)
150 200 400 10 added to width
5 5 15 0
20 25 50 6
Reversing Capability
Not available with NEMA/EEMAC Type Contactors | ° %0 100 0
60 75 150 5 added to width
200 200 500 0
750 100 20 ® 0
Shorting Contactor
200 200 500 Standard

@©  Freewheel stopping must be acceptable in these applications. No controlled deceleration available.
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Model 6 Motor Control Centers
Control Circuit Variations

N L. Space
Description Application
P PP (Inches)
Unfused Separate 120 V Control Circuit with Standard on all Starters unless a control power
Single Pole Double Throw (SPDT) Control Power Disconnect transformer or line voltage control is chosen. 0
Unfused Separate 120 V Control Circuit with Double Pole
Double Throw (DPDT) Control Power Disconnect
Fused Separate 120 V Control Circuit with Includes one fuse and control circuit interlock
Control Power Disconnect ’
0
Fused Line Voltage Control Circuit Control power taken between phases.
(two primary fuses; max. 240V line voltage) Control power taken from phase and neutral.
Operating Mechanism Interlock SPDT
(Added to Control Power Transformer) DPDT
Motor Rated Horsepower
(Standard Duty Rated Soft Start)
208 230 460
50 (5)
100 (55)
150 (105) 5 5 15
300 (255)
Fused Control Power Transformer
Available transformers are shown for each horsepower range. 100 (11) 0
VA rating shown in parenthesis is the excess capacity for other 150 (61) 20 25 50
control devices after subtracting the contactor requirements for 300 (211)
Telemecanique contactors. For NEMA/EEMAC contactors 300 (185)
contact the Square D Field Office. 500 (385) 40 50 100
500 (267)
750 (517) 100 100 250
300 (227)
500 (427) 150 200 400
300 (207)
500 (407) 200 — 500
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Model 6 Motor Control Centers

Description

Space (Inches)

1.5-30 sec. start delay

Unwired 2N.O./2N.C. D line relay

Unwired 2N.O./N.C. D line relay; 1N.O./1N.C. 10—180 sec. on delay timer

Unwired 2N.O./N.C. D line relay; 1N.O./1N.C. 10—-180 sec. off delay timer

0 if one per starter;
3 for up to three max.

Pilot Lights (max. five devices)

Run pilot light (Red)

Off pilot light (Green)

Alarm pilot light (Yellow)

Power On pilot light (Blue)

Start Enabled pilot light (White)

Fault pilot light (Red)

LED Pilot Lights (max. five devices)

Run pilot light (Red)

Off pilot light (Green)

Alarm pilot light (Yellow)

Fault pilot light (Red)

Push To Test Pilot Lights (max. five devices)

Run pilot light (Red)

Off pilot light (Green)

Alarm pilot light (Yellow)

Start Enabled pilot light (White)

Fault pilot light (Red)

LED Push To Test Pilot Lights (max. five devices)

On pilot light (Red)

Off pilot light (Green)

Alarm pilot light (Yellow)

Fault pilot light (Red)

Start/Stop push buttons

Hand/Off/Auto selector switch

Forward/Off/Reverse selector switch

AC ammeter with current transformer

Elapsed Time Meter

Substitute Type K (max. three devices)

Auxiliary Electrical Interlocks

1 N.O./1 N.C. Contact on start enabled

1 N.O./1 N.C. On input contactor

1 N.O./1 N.C. On shorting/bypass contactor

Control Options
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Model 6 Motor Control Centers
Options
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Application Considerations

Occasionally applications arise which use motors other than the standard NEMA Design B motor. The
following is a brief description of some of these applications with information on how they can be used
with an ATS46 controller. Contact your local Square D sales office for assistance with these and other
special application requirements.

Two-Speed, Two-Winding

An ATS46 controller may be used on the line side of an electromechanical two-speed contactor to soft
start a two-speed, two-winding motor in high or low speed. The ATS46 controller can also soft-start the
motor in low speed only, allowing the motor to transition to high speed without soft starting.

Wye Delta
An ATS46 controller may be used on a wye delta motor when the motor is connected in delta.

Part Winding

An ATS46 controller may be used on a part winding motor by permanently connecting the two windings
in parallel.

Wound Rotor

An ATS46 controller is not recommended for use with a wound rotor motor. If using an ATS46 controller
on a wound rotor motor, contact the motor manufacturer for recommended starter resistance to add
while starting.

Multiple Motors

An ATS46 controller may be used on a multi-motor application when all motors are operated at the same
time. The current rating of the starter must be greater than or equal to the total of all the current ratings
of the motors and individual overload and short circuit protection is provided for each motor.

Cascading Motors

The ATS46 controllers logic input can be configured to enable deceleration control (in addition to soft
starting) for up to 264 motors that are started in sequential order. Separate overload and short circuit
protection is required for each motor.

Line Contactor or Shunt Trip Breaker

Proper installation of any solid state device must have an automatic means of disconnecting the device
from the line in the event of a fault condition. Specifically, for the case of solid state starters that use
SCRs as the control component, there must be a method for creating an “air gap” in the event of a com-
ponent failure. It is recommended that an isolation contactor or shunt-trip breaker be used to obtain this
“air gap.”

Power Factor Correction Capacitors

The capacitors must be located on the line side of the ATS46 controller. A separate contactor should be
used to bring the capacitors on-line using the auxiliary of the shorting contactor and to switch the ca-
pacitors off when the motor is off. The maximum correction for power factor should not be more than
95%. Capacitors should not be connected directly to a motor controlled by an ATS46 controller.

2-Pole Motors

Contact the motor manufacturer before applying reduced voltage starters to 2-pole motors. The starting
torque characteristics of 2-pole motors is typically below nominally rated torque through most of the
starting cycle and may not allow for starting at reduced voltage.

Additional product and application support information is available via product data bulletins for the following:

Power Circuit Recommendations 8638PD9601
Overvoltage Protection 8638PD9602
Power Factor Correction Capacitors 8638PD9603
Energy Saviangs 8638PD9604
Full Voltage Bypass Starting 8638PD9605
Generator Power and Soft Starts 8638PD9606
Torque Control System 8636PD9703

These documents are available on the Square D website “www.squared.com” under Products in PDF (Adobe Acrobat format)

8/00
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Comparison of Reduced Voltage Starting Methods

40

Comparison of Starting Methods

The graphs shown below illustrate motor performance when the motor is started at full voltage, when
using an autotransformer, when using a wye delta electromechanical reduced voltage starter, or when
using a soft starter.

When using either the autotransformer or wye delta reduced voltage starting method, a single level of
voltage is applied during the start mode. After an adjustable period of time, the contactors switch to the
run mode. As shown in the figures below, when switched to the run mode the motor will draw current
and produce current at full voltage values (which depend on the speed of the motor when the transition

is made).

Soft-starting a motor also provides the benefits of reduced current inrush and starting torque. When a
soft start is used, the voltage of the three-phase supply to the motor is steadily increased by the use of
a thyristor bridge. The bridge consists of back-to-back pairs of thyristors connected in each phase of the
AC supply, as shown in Figure A on the next page.

Direct
Starting

I/In
6

171 Speed vs. \
Current
0 ] ] N/Ns
0 025 05 0.75 1
T/Mn
3 1 1
Speed vs.
25 Torque H
2
15 /
|~ \
1
/\
05 £ i
™ — ——— _/ﬁ
0 N/Ns
0 025 05 075 1

Starting current
aprx. 6 to 10 times nominal
current

Starting torque
aprx. 1.5 times nominal torque

Characteristics

— Standard motor

— High starting torque

— High starting current peak
and voltage drop

No parameter adjustment

Autotransformer
Starting
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25 Torque

15 ! \

™\
N—__—1 )/

0.5
= |

[ —— i —
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Starting current
1.7 to 4 times nominal current

Starting torque
0.4 to 0.85 times nominal torque

Characteristics

— Standard, 3-lead motor

— Closed transition starting
— Bulky, complex equipment

Adjustable tap settings

Wye Delta
Starting
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3 \ \
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2 T
4
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Starting current
aprx. 3 times nominal current

Starting torque
0.3 times nominal torque

Characteristics

— Special, 6-lead motor

— No load starting or starting
with low resistive torque

— High current and torque
peaks for open transition
starters

No parameter adjustment

Soft
Starting

/In

3

2 \\
| | Speed vs. \
Current
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3 I I
Speed vs.
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Tr
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Starting current
Adjustable from 2 to 5 times
nominal current

Starting torque
Variable from 0.15 to 1.0 times
nominal torque within Zone 1

Characteristics

— Standard, 3-lead motor

— Independently adjustable
acceleration and
deceleration ramps

— DC injection braking possible

Parameters can be adjusted
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Suggested Specifications

The following is a sample specification for selecting a soft start product. It is intended to assist you in
acquiring the best product for your application. This material is not copyrighted, and you may use it in
whatever fashion best suits your particular needs.

Specification for Enclosed Combination Starters

Part 1 General
1.01 Scope of Work

A. These specification requirements are for solid state reduced voltage motor controllers herein
referred to as soft starts.

B. They are for use with NEMA design B, AC motors to reduce the current in-rush as well as me-
chanical shocks that can result from starting or stopping a motor across the line.

1.02 Quality Assurance

A. The soft start shall be listed by an independent testing laboratory in accordance with Electric
Industrial Control Equipment Specification UL508.

B. The soft start shall carry the CE mark for indication of compliance to low voltage and EMC di-
rectives.

C. The manufacturer shall be a certified ISO 9002 facility.
1.03 Warranty

A. An eighteen month warranty shall be provided on materials and workmanship from date of invoice.

Part 2 Product
2.01 General Description

A. The soft starter shall be provided by the manufacturer in an enclosure rated as NEMA Type 12
for Industrial use.

1. Enclosure shall include a door mounted digital keypad for adjusting the soft start parame-
ters and viewing the motor, soft start and fault status without opening the enclosure door.
2. Provisions shall be available for padlocking the enclosure door.

B. The enclosed product shall be provided complete with one of the following overcurrent protec-
tive devices (OCPDs) for Type 1 short circuit protection:

1. Molded case disconnect switch and in-line fuse block for RK Type power fuses from 10 to
600 A or Class L power fuses from 601 to 1600 A. Short circuit withstand rating shall be
65KArms.

2. Magnetic only circuit breaker. Short circuit withstand rating shall be based on the motor
horsepower as defined in UL 508.

C. The motor must be automatically protected from solid state component failure by one of the fol-
lowing means:

1. Shunt trip coil to trip disconnect in the event of a controller fault condition including a short-
ed thyristor.

2. lIsolation contactor that opens when the motor is stopped or when the controller detects a
fault condition including a shorted thyristor.

D. The soft start shall utilize a thyristor (SCR) bridge consisting of at least two SCRs per phase to
control the starting and stopping of industry standard motors.

E. The soft start shall provide torque control for linear acceleration without external feedback in-
dependent of motor load or type of application. The gating of the thyristors will be controlled in
such a manner to ensure smooth and stable acceleration ramp.

F. The soft start shall be controlled by a microprocessor that continuously monitors the current and
controls the phasing of the SCRs. Analog control algorithms shall not be allowed.

G. All soft start power ratings will utilize the same control module.

LY
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Suggested Specifications

H.

A shorting contactor shall be supplied with soft starts rated 47 A or above in Type 12 enclosures.
Protective features and deceleration control options integral to the soft start shall be available
even when the shorting contactor is employed.

2.02 Motor Data

A.

The soft start shall be designed to operate a NEMA design B motor with a nameplate rating of
___horsepower, rated for ____amp continuous at ___ volts.

2.03 Ratings

A

The soft start shall be designed to operate in an ambient temperature 0°C to 40°C. For ambient
temperatures between 40°C and 60°C, derate the current by 1.2% per °C above 40°C.

Storage temperature range shall be -25°C to 70°C.
Maximum relative humidity shall be 93% at 40°C, non-condensing.

The soft start shall be designed to operate in altitudes up to 3300 ft. For higher altitudes, derate
by 0.5% for each additional 330 ft.

The soft start shall be capable of operation between -15% and +10% of nominal voltage rating

F. The soft start shall automatically adapt for operation at 50 or 60 Hz. Frequency tolerance shall

G.

H.

be + 5% when starting and between +5% and -15% during steady state operation.

The soft start shall be capable of supplying 300% of rated full load current for 30 seconds at
maximum ambient temperature.

The SCRs shall have a minimum P.L.V. rating of 1400 Vac. Lower rated SCRs with protection by
MOVs are not acceptable.

2.04 Adjustments and Configurations

A.

42

All dialogue functions, display units, remote functions, terminal blocks, configuration switches
and adjustment potentiometers shall be accessible on the front of the control module. Exposure
to control circuit boards or electrical power devices during routine adjustments is prohibited.

Digital indication shall provide, as a minimum, the following conditions:

1. Soft start status - ready, starting/stopping, run.
2. Motor status - current, torque, thermal state, power factor.

3. Fault status - Motor thermal overload, starter thermal fault, phase fault, frequency fault,
supply fault, locked rotor fault, motor underload, max start time exceeded, external fault,
serial link fault, phase inversion, internal failure, overcurrent.

The starter must be preset to the following for adjustment-free operation in most applications:

1. Torque acceleration ramp of 10 seconds.

2. Current limitation to 300% of the motor full load current rating.

3. Class 10 overload protection.

4. Motor current preset per NEC and UL tables for standard hp motors.

A digital keypad shall be utilized configure the following operating parameters as required:

-

Motor full load amps adjustable from 50 to 130% of the controller's rating.
Current limitation on starting adjustable from 1.5 to 7 times rated motor current.
Torque ramp adjustable from 1 to 60 seconds.

Initial torque adjustable from 10 to 100% of nominal motor torque.

Torque limit adjustable from 10 to 200% of nominal motor torque.

Maximum start time adjustable from 10 to 999 seconds.

Voltage boost adjustable from 50 to 100% of the nominal supply voltage.
Selection of freewheel, soft stop or braking.

Adjustable soft stop torque ramp time from 1 to 60 seconds.

Threshold to change to freewheel following a soft stop from 0 to 100% of the nominal
motor torque.

. Braking torque level adjustable from 0 to 100% effectiveness.

CLO®NOO RN
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Suggested Specifications

12. Selection of Class 2, 10, 10A, 15, 20, 25 or 30 motor thermal overload protection.
E. A digital keypad shall be utilized configure the following controller parameters as required:

1. Selectable automatic reset operation.

Cancellation of the torque control loop for multi-motor installations.
Adjustment of the stator loss estimation for specialty motors.
Assignment of controller inputs and outputs.

Activation of phase reversal protection.

Reset of motor thermal state.

Return to factory settings.

Activation of test mode for use with low power motors.

9. Indication of elapsed time in hours of starting, running and stopping.

©NoOOREWN

F. Output relays shall provide the following status indications:
1. One form A and one form B minimum for indication of fault or control of an isolation con-
tactor.
2. One form A for indication that torque ramp is complete and current is below 130% motor
FLA (End of start).
G. Additional inputs and outputs shall be available to provide the following status indications:
1. One logic input for force to freewheel, indication of external fault, force to local control, con-
trol of cascading motors, or external motor overload reset.

2. One logic output for indication of motor thermal overload pre-alarm or presence of motor
current and one logic output to indicate overcurrent alarm.

3. One analog output shall be available for 4 to 20 or 4 to 20 milliamp indication of motor cur-
rent, torque, thermal state, or power factor.
H. Relay and I/O functions listed above must be isolated with respect to common.
2.05 Protection

A. A microprocessor controlled thermal protection system shall be included which continuously
calculates the temperature-rise of the motor and soft start and provides:

1. An overload pre-alarm which indicates by relay contact that the motor has exceeded its
rated temperature rise by 110%. This function shall be annunciation only.

2. A thermal fault condition which stops the motor if the temperature-rise exceeds 120% of
the motor thermal capability.

3. An analog electronic circuit with a time-constant adjustable to the motor’s thermal cooling
time-constant ensuring the memorization of the thermal state even after power supply dis-
connection or shorting out of the power semiconductors.

B. The soft start shall provide phase loss, phase reversal, underload, stall, and jam protection.

C. The integral protective features shall be active even if an external shorting contactor is used to
bypass the SCRs during steady state operation.

2.06 Control Options

A. The soft start’s control circuit shall be fed from the line supply and be completely independent
of the power circuit and separate from the control logic.

B. The peripheral soft start control circuitry shall be operated at 120 Vac 60 Hz from a control pow-
er transformer included within the enclosure.

C. Operator devices shall be door mounted and shall be (choose all that apply:)

1. Red STOP and green START push buttons.

2. Three position H-O-A switch which provides for manual (HAND) start or remote signal
(AUTO) start from user-supplied relay contacts.

3. Red STOP, green FORWARD, and amber REVERSE push buttons mounted on the door
control island (available with reversing starter only).

8/00
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Suggested Specifications

4. Red or green RUN pilot light illuminated whenever the soft start is provided a run com-
mand and no fault condition is present.

5. Red or green OFF pilot light illuminated whenever the soft start is supplied with control
power and no run command is present

6. Alloperator devices shall be remote-mounted using supplied 120 Vac control logic. Clearly
labeled terminals shall be provided for field installation.

2.07 Shorting Contactor (standard on soft starts 47 A and above)
A. A microprocessor shall control the operation of the shorting contactor via an output relay.

B. The shorting contactor shall close, shorting the thyristors after the motor current is below 130%
of motor FLA and voltage is below nominal voltage (indicating ramp complete), and open on a
stop command to allow a deceleration ramp.

C. Overload protection integral to the soft start shall continue to protect the motor when shorting
is utilized.

Part 3 Execution
3.01 Installation

A. The soft start shall be installed per the manufacturer’s specifications with a minimum clearance
of 4 inches on each side of the enclosure.

B. A standard wiring diagram shall be included for making the appropriate electrical connections.
3.02 Start Up (option)

A. The services of a qualified manufacturer's technical representative shall be available to install,
test, and start up all soft starts furnished under this specification.

Specification for Open Style Starters

Modifications for specification of open style soft start are as follows: delete section 2.07 and replace sec-
tions 2.01 and 2.06 with the following;

2.01 General Description

A. The soft starter shall be provided by the manufacturer in a configuration suitable for panel
mounting. The component must be suitable for mounting in a pollution degree 3 environment.
All power devices and components must be inaccessible during routine maintenance or set-up.

B. The soft start shall utilize a thyristor (SCR) bridge consisting of at least two SCRs per phase to
control the starting and stopping of industry standard motors.

C. The soft start shall provide torque control for linear acceleration without external feedback in-
dependent of motor load or type of application. The gating of the thyristors will be controlled in
such a manner to ensure smooth and stable acceleration ramp.

D. The soft start shall be controlled by a microprocessor that continuously monitors the current and
controls the phasing of the SCRs. Analog control algorithms shall not be allowed.

E. All soft start power ratings will utilize the same control module.

F. Integral protective capabilities and selectable deceleration control shall be available even if a
shorting contactor is used with soft starts rated 47 A or above. Power terminals shall be provid-
ed to simplify integration shorting contactor integration without additional components.

2.06 Control Options

A. The soft start's control circuit shall be completely independent its power circuit and adaptable
to 240, 380 or 460 Vac 50 or 60 Hz.

B. The soft start shall accept control logic either by operator devices (push buttons, selector
switches, etc.) wired directly to the unit or from external relay logic.
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