



















































































Standard Duty ATS48 Soft Starts with Circuit Breaker Disconnects
(Pumps, Fans, Lightly Loaded, or Unloaded Starting Applications)

Packaged Altistart 48 Soft Starts
Motor Control Center Construction

Motor-rated horsepower is shown for convenience only. Size per actual motor full load amperes. For

severe duty applications, choose the next higher horsepower size.

Soft Start Type and Horsepower . Circuit Space (1
yp P Soft Start | Max. Unit Breaker p
208 V 230V 460 V Frame A A IEC Contactors NEMA Contactors
3 = 10 20
- - 10 D17 14 25
5 - 15 20
5 - - 16 30
- - 15 D22 21 40
- 75 - 24 45
75 - - 24 45 30 in (762 mm) 39in (991 mm)
- - 20 D32 27 50
- 10 - 28 50
10 - - 30
- - s D38 by 60
— - 30 40
- 5 > D47 2 80
15 - 46
- - 40 D62 52 90
20 - 54
20 - 59
- - 50 D75 65 100
2 - o8 30in (762 42'in (1067
> — 71 in ( mm) in ( mm)
- - 60 D88 77 110
30 - 80
30 - - 88 125
- - 75 c11 96 125
- 40 - 104 150
20 Z 114 175
- - 100 c14 124 200
50 - 130 200
42 in (1067 mm) 60 in (1524 mm)
50 - - 143 200
- 60 - c17 154 225
- - 125 156 225
60 - 169
- - 150 c21 180 250
75 - 192
I - 200 cos 312) ggg 721n (1829 mm) 72 in (1829 mm)
_ 100 - 248 350 20 in. W (508 mm) 30in. W (762 mm)
100 - - 273
- - 250 c32 302 400
- 125 - 312
125 - - 343 500
- 150 - c41 360 600
- - 300 361 600
50 — — 396 72 in (1829 mm) 72in (1829 mm)
> 350 c48 114 600 35 in. W (889 mm) 35 in. W (889 mm)
- _ 400 477
- 200 _ C59 480 800
200 - - 528 800 )
- - 500 66 590 900 3;2. mxagggmm) N/A
- 250 - 604 900 in. W (889 mm)

(1) Space shown is applicable to NEMA 1, 1A, 12, and 3R enclosures. Options may require additional space.

29

4/04

O

© 2004 Schneider Electric All Rights Reserved

This document provided by Barr-Thorp Electric Co., Inc. 800-473-9123 www.barr-thorp.com



Packaged Altistart 48 Soft Starts
Motor Control Center Construction

Standard Duty ATS48 Soft Starts with Fusible Switch Disconnects
(Pumps, Fans, Lightly Loaded, or Unloaded Starting Applications)

Motor-rated horsepower is shown for convenience only. Size per actual motor full load amperes. For
severe duty applications, choose the next higher horsepower size.

Soft Start Type and Horsepower Soft Space ()
yp P Start Max. Fuse p
208V 230V 460 V 575V Frame Unit A A IEC Contactors NEMA Contactors
3 - - - 10
- - 10 - 14
- s - - D17 15 30 (J)
- - - 15 17
5 - - 16 30 (J)
- - 15 - 21 60 (J)
- - - 20 D22 2 60 (J)
- 75 - - 24 60 (J)
7.5 - - - 24 30 in (762 mm) 39in (991 mm)
- - 20 25 D32 27 60 (J)
- 10 - - 28
10 - - - 30
- - - 30 D38 32 60 (J)
- - 25 - 34
- - 30 - 40
- - - 40 D47 41 100 (J)
- 15 - - 42
15 - - - 46
- - 40 50 D62 52 100 (J)
- 20 - - 54
20 - - - 59
- - - 60 62
- - 50 > D75 o5 200 (J)
- 25 - - 68 ) )
30in (762 mm) 42 in (1067 mm)
25 - - - 74
- - 60 75 D88 77 200 (J)
- 30 - - 80
30 - - - 88
- - 75 - 96
- - ~ 100 c11 99 200 (J)
- 40 - - 104
40 - - - 114 200 (J)
- - 100 - 124 400 (J)
- - - 125 C14 125 400 (J)
- 50 - - 130 400 (J)
42 in (1067 mm) 60 in (1524 mm)
50 - - - 143
- - 150 144
- 60 B > c17 154 400 (J)
- 125 - 156
60 - - - 169
- 150 - c21 180 400 (J)
75 - 200 192
75 - - - 211 400 (J)
- - 200 w50 c25 " 509 Ejg 72 in (1829 mm) 72 in (1829 mm)
_ 100 _ - 248 600 (J) 30 in. W (762 mm) 30in. W (762 mm)
100 - - - 273
- - - 300 289
- - 250 " C32 302 600 (J)
125 - - 312
- - - 350 343 600 (J)
125 - - - ca1 343 600 (J)
- 150 - - 360 800 (L)
- - 300 - 361 800 (L)
- - - 400 382 72 in (1829 mm) 72 in (1829 mm)
150 - - - c48 396 800 (L) 35in. W (889 mm) 35in. W (889 mm)
- - 350 - 414
- - - 500 472
- - 400 - C59 477 1000 (L)
- 200 - - 480
200 - - - 528 1000 (L)
- - - 600 580 1200 (L) 72 in (1829 mm)
- - 500 - ces 590 1200 (L) 35 in. W (889 mm) N/A
- 250 - - 604 1200 (L)
(1) Space shown is applicable to NEMA 1, 1A, 12, and 3R enclosures. Options may require additional space.
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Power Options

Packaged Altistart 48 Soft Starts
Motor Control Center Construction

Description

Soft Start Frame

Space Adder

IEC Contactors

NEMA Contactors

Input Isolation Contactor

Replaces the standard shunt trip disconnect.

Standard feature if Reversing or Full Voltage Bypass is
chosen.

As an option, MCC soft start units can include an input
contactor to isolate the soft startin the event of a fault instead
of a shunt trip disconnect. The input contactor also opens
when the motor is not in use. This provides protection from
voltage transients when the electronics are most susceptible
to damage. Control power is maintained after the input
contactor is opened so that fault diagnostics are available.

D17-D47 15 in (381 mm) 27 in (686 mm)
D62-C11 18 in (457 mm) 15 in (381 mm)
12 in (305 mm)
C14-C17 18 in (457 mm) [5 inches (127 mm)
added to width]
C21-C32 10 inches (254 mm) added to 20 inches (508 mm)

width for C/B version only

added to width

C41-C66 (IEC)

or
C41-C59 (NEMA)

0in (0 mm)

20 inches (508 mm)
added to width

Integrated Full Voltage Bypass Soft Start

Includes Input Isolation Contactor.

As an option, MCC soft start units can include a full voltage
bypass to allow emergency full voltage starting of the motor
in the event that the soft start cannot be used. This feature
includes necessary control and power circuitry to start the
motor with full voltage using a bypass enable/disable selector
switch. A Class 20 overload relay is provided to protect the
motor in the bypass mode. The bypass contactor also acts as
a shorting contactor in the soft start mode. Not available with
Reversing Capability.

D17-D47 15 in (381 mm) 27 in (686 mm)
D62-C11 18 in (457 mm) 27 in (686 mm)
12 in (305 mm)
C14-C17 18 in (457 mm) [5 inches (127 mm)
added to width]
C21-C32 10 inches (254 mm) added to 20 inches (508 mm)

width for C/B version only

added to width

C41-C66 (IEC)

0in (0 mm)

20 inches (508 mm)

or -
C41-C59 (NEMA) added to width
Reversing Capability D17-D47 15 in (381 mm)
Includes Input Isolation Contactor. -
Not available with NEMA Contactors or Full Voltage Bypass. D62-C11 18in (457 mm)
C14-C17 18 in (457 mm)
10 inches (254 mm) added t WA
inches mm) added to
C21-Ca2 width for C/B version only
. 20 inches (508 mm)
C41-C66 added to width
Control Circuit Variations
Description Application Space

Unfused separate 120 V control circuit with control power disconnect

Standard on all soft starts

Fused separate 120 V control circuit with control power disconnect

Includes one fuse and control circuit interlock

SPDT
Operating mechanism interlock (added to Form FT) 0in (0 mm)
DPDT
Standard capacity fused control power transformer
150 VA additional capacity All frame sizes
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Packaged Altistart 48 Soft Starts
Motor Control Center Construction

32

Control Options

Description

Space

1.5-30 second start delay

Unwired 3 N.O./2 N.C. D line relay

Unwired 3 N.O./2 N.C. D line relay; 1 N.O./ 1 N.C. 10-180 second on delay timer

Unwired 3 N.O. /2 N.C. D line relay; 1 N.O./ 1 N.C. 10-180 second off delay timer

0in (0 mm) if one per soft start;
3in (76 mm) for up to three max.

Pilot Lights (max. five devices)

On pilot light (Red)

Off pilot light (Green)

Power On pilot light (Blue)

Fault pilot light (Yellow)

On pilot light (Green)

Off pilot light (Red)

Special function pilot light (Red)

Special function pilot light (Green)

LED Pilot Lights (max. five devices)

On pilot light (Red)

Off pilot light (Green)

Fault pilot light (Yellow)

On pilot light (Green)

Off pilot light (Red)

Special function pilot light (Red)

Special function pilot light (Green)

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

On pilot light (Red)

Off pilot light (Green)

Fault pilot light (Yellow)

On pilot light (Green)

Off pilot light (Red)

Special function pilot light (Red)

Special function pilot light (Green)

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

On pilot light (Red)

Off pilot light (Green)

Fault pilot light (Yellow)

On pilot light (Green)

Off pilot light (Red)

Special function pilot light (Red)

Special function pilot light (Green)

Pilot Devices (max. five devices)

Start/Stop push buttons

Hand/Off/Auto selector switch

Forward/Off/Reverse selector switch

Stop/Run selector switch

Hand/Auto selector switch and Start/Stop push buttons

0in (0 mm)

Emergency Off push button, maintained contact

Substitute Type K (max. three devices)

Meter Options

Current Meter—Analog, 2.5-inch panel type, 0-200% of nominal motor current

Elapsed Time Meter

Auxiliary Electrical Interlocks

Run contacts, 1 N.O,5 A @ 120 Vac (8501 Type R relay)

Bypass Run contacts, 1 N.O., 5 A @ 120 Vac (8501 Type R relay)
Requires Integrated Full Voltage Bypass (Form U503)

Auto Mode contacts, 1 N.O., 5 A @ 120 Vac (8501 Type R relay)
Requires Hand/Off/Auto Switch

Fault contacts, 1 N.O., 5 A @ 120 Vac (8501 Type R relay)

Communication Network
- Modbus®
- Modbus Plus
- DeviceNet™
- Profibus®
- Ethernet

0in (0 mm)
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Packaged Altistart 48 Soft Starts
Enclosed 48 Soft Start Controller Recommended Specifications

Enclosed 48 Soft Start Controller Recommended Specifications

The following is a recommended specification for selecting an enclosed 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.

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 inrush as well as
mechanical shocks that can result from starting or stopping a motor across the line.

1.02 Quality Assurance
A. The electronic soft start shall be listed by an independent testing laboratory in accordance with
UL508 - Industrial Control Equipment.

B. The soft start shall carry the CE mark for indication of compliance to low voltage and EMC
directives in accordance with EN/IEC 60947-4-2.

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

1.03 Warranty

A. An 18-month warranty shall be provided on materials and workmanship from date of invoice.
PART 2 PRODUCT

2.01 General Description

A. The soft start shall be provided by the manufacturer factory mounted in an enclosure rated as
[NEMA Type 1, Type 12, Type 3R] for [indoor, outdoor] use.
[select one]

1. Enclosure shall include a door mounted digital keypad for adjusting the soft start parameters,
viewing process values, and viewing the motor and soft start 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

protective device for Type 1 short circuit protection:
[select one]

1. Molded case disconnect switch and in line fuse block for Class J power fuses from
10 to 600 A or Class L power fuses from 601 to 1600 A. Short circuit withstand rating shall
be 65 K AIC minimum.

2. Circuit breaker disconnect means. Short circuit withstand rating shall be 25 K or 30 K AIC
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
following means.
[select one]

1. Shunt trip coil to trip disconnect in the event of a soft start fault condition including a shorted
SCR.

2. Isolation contactor that opens when the motor is stopped or when the soft start detects a fault
condition including a shorted SCR.
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Packaged Altistart 48 Soft Starts
Enclosed 48 Soft Start Controller Recommended Specifications
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D.

E.

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.

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

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

. All soft start power ratings and all control options will utilize the same control board/module.

A shorting contactor shall be standard on soft starts in all enclosure configurations. Protective
features and deceleration control options integral to the soft start shall be available even when
the shorting contactor is engaged.

2.02 Motor Data

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 +10%.

2.03 Ratings

A.

w

The Types 1 and 12 soft starts shall be designed to operate in an ambient temperature of -10 °C
to 40 °C (14 °F to 104 °F). For ambient temperatures between 40 °C and 60 °C (104 °F and
140 °F), derate the current by 2% per °C above 40 °C (104 °F).

Storage temperature range shall be -25 °C to 70 °C (-13 °F to 158 °F).

Maximum relative humidity shall be 95%, non-condensing or dripping water, conforming to

IEC 60947-4-2.

The soft start shall be designed to operate in altitudes up to 1000 m (3300 ft). For higher
altitudes, derate by 2.2% for each additional 100 m (330 ft) with a maximum of 2000 m (6600 ft).
The soft start shall be capable of operation within + 10 % of nominal voltage rating.

The soft start shall automatically adapt for operation at 50 or 60 Hz, with a frequency tolerance
of + 5%. By configuration, it will have to be capable of operating at a supply line frequency that
can vary by + 20% during steady state operation.

. The soft start shall be capable of supplying 400% of rated full load current for 23 seconds at

maximum ambient temperature. The soft start shall also be capable of 10 evenly spaced starts
per hour at 400% of full rated current for 12 seconds per start.

The SCRs shall have a P.1.V. rating of 1800 Vac. Lower rated SCRs with MOV protection modules
are not acceptable.

A Seismic Qualification label shall be provided for all floor mount configuration units to comply
with the latest IBC 2000 and NFPA 5000 guidelines.

2.04 Adjustments and Configurations

A.

All programming/configuration devices, display units, and field control wiring terminals shall be
accessible on the front of the control module. Exposure to control circuit boards or electrical
power devices during routine adjustments shall be prohibited.

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

1. Soft start status - ready, starting/stopping, running.

2. Motor status - current, torque, thermal state, power factor, operating time, power in kW.

3. Fault status - Motor thermal overload, soft start thermal fault, loss of line or motor phase, line
frequency fault, low line voltage fault, locked rotor fault, motor underload, maximum start time
exceeded, external fault, serial communication fault, line phase reversal fault, motor
overcurrent fault.
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Packaged Altistart 48 Soft Starts
Enclosed 48 Soft Start Controller Recommended Specifications

C. The soft start shall be preset to the following for operation without adjustment for most

applications.

1. Linear (torque-controlled) acceleration ramp of 15 seconds.

2. Current limitation to 400% of the motor full load current rating.

3. Class 10 overload protection.

4. Motor current preset per NEC/NFPA 70 table 430.150 for standard HP motors.

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

1. Motor full load amps adjustable from 40 to 130% of the soft start's rating.

2. Current limitation on starting adjustable from 150 to 700% of the motor current rating, not to
exceed 500% of the soft start rating.

3. Linear (torque-controlled) acceleration ramp adjustable from 1 to 60 seconds.

4. Initial torque adjustable from 0 to 100% of nominal motor torque.

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

6. Maximum start time adjustable from 10 to 999 seconds.

7. Voltage boost adjustable from 50 to 100% of the nominal supply voltage.

8. Selection of motor stop type: freewheel, linear timed ramp or braking.

9. Linear (torque-controlled) deceleration ramp time adjustable from 1 to 60 seconds.
1

0. Threshold to change from a controlled deceleration ramp to a freewheel stop: adjustable from
0 to 100% of the nominal motor torque.

11. Braking torque level adjustable from 0 to 100% effectiveness.
12. Selection of Class 2, 10, 10 A, 15, 20, 25 or 30 motor thermal overload protection.

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

1. Selectable automatic fault reset operation.

Cancellation of the torque control loop for multi motor installations.
Adjustment of the stator loss estimation for specialty motors.
Assignment of soft start input and output control terminals.
Activation of line phase reversal protection.

Reset of motor thermal state.

Return to factory settings.

Activation of test mode for use with low power motors.

© © N ok

Indication of elapsed time in hours of starting, running, and stopping.
10. Activation of programming keypad lockout with user selectable code.

Output relays shall provide the following status indications:
1. One Form A (N.O.) minimum for indication of fault.

2. One Form A (N.O.) for indication that acceleration ramp is complete and current is below
130% motor FLA (End of start).

3. One Form A (N.O.) assignable to one of the following functions: motor thermal alarm, motor
current level alarm, and motor underload alarm.

. Additional control inputs and signal outputs shall be available:

1. Two assignable control inputs for the following functions: force to freewheel stop, external
fault input, disable serial link control, external motor overload reset, or general fault reset.

2. Two assignable logic-level signal outputs for the following functions: motor thermal overload
alarm, “motor powered” signal, motor overcurrent alarm, or motor underload alarm.

3. One analog output shall be available for 4-20 or 0-20 milliamp indication of motor current,
motor torque, motor power, motor thermal state, or power factor.

. Relay and /O functions listed above must be isolated with respect to common.
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Packaged Altistart 48 Soft Starts
Enclosed 48 Soft Start Controller Recommended Specifications

2.05 Protection

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

1. A motor overload pre-alarm which indicates by relay contact or logic output that the motor
windings have exceeded 130% of their temperature rise rating. This function shall be for
alarm only.

2. A motor overload fault will stop the motor if the windings have exceeded 140% of their
temperature rise rating.

3. An electronic circuit with a time constant adjustable to the motor's thermal cooling time
constant ensuring the memorization of the thermal state even if power is removed from the
soft start.

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

C. The integral protective features shall be active even when the 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 power
transformer included within the enclosure.

C. Operator devices shall be door mounted and shall include:
[Choose all that apply]
4. Red STOP and black START push buttons.

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

6. (Available with reversing starter only) Three position FWD-OFF-REV switch provides
forward, off and reverse selector switch.

7. Red RUN pilot light illuminated whenever the soft start is provided a run command and no
fault condition is present.

8. Green OFF pilot light illuminated whenever the soft start is supplied with control power and
no run command is present.

9. All operator devices shall be remote mounted using supplied 120 Vac control logic. Clearly
labeled terminals shall be provided for field installation.

10. Refer to the control circuit drawing.

2.07 Communications

A. The soft start will have to include a multidrop serial link for its direct connection to Modbus.

B. The soft start shall be able to be connected to Ethernet and other networks, with connection to
communication bus as an option.

C. The communication shall be able to provide access to the control, to the adjustment and to the
supervision of the soft start.

2.08 Shorting Contactor (standard on all enclosures)

A. A microprocessor shall control the operation of the shorting contactor via an output relay.

B. The shorting contactor shall close, shorting around the SCRs after the acceleration ramp is
complete and motor current is below 130% of motor FLA, 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 the shorting
contactor is engaged.
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Packaged Altistart 48 Soft Starts
Enclosed 48 Soft Start Controller Recommended Specifications

2.09 Full Voltage Bypass Soft Start
[optional — delete if not needed]

A. A full voltage bypass soft start with overload protection shall be included to provide motor
operation in the case of soft start failure.

B. A “NORMAL/BYPASS” selector switch shall be mounted on the enclosure door.
PART 3 EXECUTION

3.01 Installation

A. The soft start shall be installed per the manufacturer’s specifications.
B. A standard wiring diagram shall be included for making the appropriate electrical connections.

3.02 Start up
[recommended, delete if not needed]

A. The services of a qualified manufacturer's service technician shall be available to inspect, test
and start-up all soft starts furnished under this specification.

END OF SECTION
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MCC Soft Start Controller Recommended Specifications

NOTE: These specifications are for Altistart 48 Soft Start controllers, herein referred to as soft starts, to
be mounted in Square D Motor Control Centers. The Motor Control Center specification must be used
in conjunction with these specifications in order to specify a complete Motor Control Center.

Application information directly affects the type and size of soft starts controller unit that will be quoted.
Brackets [ ] are provided where such data should be included.

Please call your local Schneider Electric distributor or sales engineer for specification assistance
regarding a particular application.

The Soft Start Controller specification should be included in Division 16, Electrical with the electrical
distribution system.

PART 1 GENERAL

1.01 Scope of Work

A. This section provides specification requirements for soft starts packaged as a complete motor
control center unit or herein identified as soft start controller units for use with NEMA B design
AC motors.

B. The soft start controller unit manufacturer shall furnish, field test, adjust and certify all installed
soft start controller units for satisfactory operation.

C. Any exceptions/deviations to this specification shall be indicated in writing and submitted with the
quotation.

1.02 Submittals

A. Submit with the delivery of the MCC an Installation and Maintenance Manual and one (1) copy
of the manufacturer's drawings per shipping block.

1.03 Regulatory Requirements

ANSI/NFPA 70—National Electrical Code.

ANSI C84.1—Voltages Tolerances for North America.

CSA C22.2 No. 14-M91—Industrial Control Equipment.

IEC 721—Classification of Environmental Conditions.

NEMA ICS 3, Part 1i—Motor Control Centers Not Rated More Than 600 Volts AC.
NEMA 250—Enclosures for Electrical Equipment.

UL 508—UL Standard for Safety Industrial Control Equipment.

UL 845—UL Standard for Safety for Motor Control Centers.

UL 50—UL Standard for Safety Enclosures for Electrical Equipment.

>

STIOMmMUOW®

1.04 Warranty

A. The soft start controller unit shall be warranted to be free from defects in materials and
workmanship for a period of eighteen (18) months from date of invoice by the manufacturer.

1.05 Quality Assurance

A. The soft start controller unit and all selected catalog options shall be UL listed according to Motor
Control Center Equipment Specification UL 845. A UL label shall be attached inside each soft
start controller unit as verification.

B. The soft start controller unit shall be designed, constructed and tested in accordance with NEMA
& NEC standards and shall be NOM and CSA or cUL certified.

C. The soft start and motor control center shall be manufactured by one supplier in an ISO 9001
certified facility.
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D.

E.

F.

Packaged Altistart 48 Soft Starts
MCC Soft Start Controller Recommended Specifications

The manufacturer of the soft start controller unit shall have been specialized in the design and
production of motor control center soft start units for a period of at least 10 years.

All soft start controllers and factory-supplied options shall be completely tested for successful
operation before shipment. Documentation shall be furnished upon the request of the engineer.

The soft start shall carry the CE mark for indication of compliance to low voltage and EMC
directives.

PART 2 PRODUCTS

2.01 Acceptable Manufacturers

A.

B.

The soft start controller unit shall be Square D Class 8998 Altistart 48 or prior approved equal.
Substitutions must be submitted in writing three (3) weeks prior to original bid date with
supporting documentation demonstrating that the alternative manufacturer meets all aspects of
the specifications herein.

Additions to existing MCCs shall be the same as the original manufacturer.

2.02 General Description

A.

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.

The soft start shall provide torque control for linear acceleration without external feedback
independent 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.

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

. A shorting contactor shall be supplied with the soft start controller units. Protective features and

deceleration control options integral to the soft start shall be available even when the shorting
contactor is employed.

2.03 Construction

A.

The soft start controller unit shall be a combination disconnect-soft start motor control center
style unit. The input [circuit breaker][fusible switch] shall provide NEC required branch circuit
protection. The [circuit breaker][fusible switch] shall have an external operator. Wiring between
the soft start and the disconnect shall not be disturbed when removing or installing the soft start
controller unit from the motor control center. Units shall be of modular construction so that it is
possible to readily interchange units of the same size without modifications to the MCC structure.

The soft start controller unit shall be rated for a minimum short circuit level of 65,000 Amps and
shall be certified by independent testing laboratory in accordance with UL 845 - UL Standard for
Safety for Motor Control Centers.

All conducting parts on the line side of the unit disconnect shall be isolated to prevent accidental
contact with those parts.

Soft start controller units rated for standard duty up to 156 amperes shall be plug-on units which
connect to the vertical bus through a spring-reinforced stab-on connector. Units rated higher than
156 amperes shall be connected directly to the main horizontal bus with appropriately sized
cable or riser bus.

. All soft start controller units shall be enclosed in a structure which contains a 12" (305mm) high

horizontal wireway at the top of each section, and a 6" (152mm) high horizontal wireway at the
bottom of each section. These wireways should be unobstructed the full length of the motor
control center to allow room for power and control cable to connect between units in different
sections.

A full-depth vertical wireway shall be provided within motor control center sections containing soft
start controller units rated for standard duty up to 156 amperes. The vertical wireway shall
connect both the top and bottom horizontal wireway. The vertical wireway shall be 4 in (102 mm)
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wide minimum with a separate hinged door. There should be a minimum of 4,000 in3 (65,548
cm3) of cabling space available. Access to the wireways shall not require opening control unit
doors. Soft start controller units which require a full section are not required to have vertical
wireways.

G. All soft start controller unit interior mounting panels shall be white for better visibility inside.

H. The motor control center structure shall include unit mounting shelves with hanger brackets to
support soft start controller units rated 156 amperes and below at standard duty operation during
operation and removal. A twin handle camming lever shall be located at the top of soft start
controller units rated up to 156 amperes for standard duty operation to rack in and out the unit.

I. A cast metal handle operator shall be provided on each soft start controller unit disconnect. With
the soft start controller unit connected to the motor control center bus and the soft start controller
unit door closed, the handle mechanism shall allow complete on/off control of the unit disconnect
with clear indication of the disconnect's status. All circuit breaker operators shall include a
separate tripped position to clearly indicate a circuit breaker trip condition. It shall be possible to
reset a tripped circuit breaker without opening the control unit door.

1. A mechanical interlock shall prevent an operator from opening the soft start controller unit
door when the disconnect is in the on position. Another mechanical interlock shall prevent an
operator from placing the disconnect in the on position while the soft start controller unit door
is open. It shall be possible for authorized personnel to defeat these interlocks.

2. A non-defeatable interlock shall be provided between the handle operator and the structure
to prevent installing or removing a plug-on soft start controller unit unless the disconnect in
the off position.

J. Provisions shall be provided for locking all disconnects in the off position with up to three
padlocks.

K. All plug-on soft start controller units shall have a grounded stab-on connector which engages the
vertical ground bus prior to, and releases after, the power bus stab-on connectors.

L. Handle mechanisms shall be located on the left side to encourage operators to stand to the left
of the unit being switched.

M. All soft start controller units shall be provided with unit control terminal blocks for use in
terminating field wiring. Terminal blocks shall be pull-apart type, 250 V, and rated for 10 amperes.
All current-carrying parts shall be tin-plated. Terminals shall be accessible from inside the unit
when the unit door is opened. The stationary portion of the terminal block shall be used for
factory connections and will remain attached to the unit when the portion used for field
connections is removed. The terminals used for field connections shall be accessible so they can
be wired without removing the unit or any of its components.

N. Enclosure shallinclude a door mounted digital keypad for adjusting the soft start parameters and
viewing the motor, soft start and fault status without opening the enclosure door.

O. A shorting contactor shall be supplied in each soft start controller unit to reduce temperature rise
within the unit and MCC enclosure. The shorting contactor shall be rated to carry the motor full
load current during steady state after full voltage has been applied to the motor by the soft start.

2.05 Motor Data
A. The soft start controller unit shall be sized to operate the following AC motor:
1. Motor horsepower: [ ]
Motor full load ampere: [ ]
Motor rpm: [3600/3000] [1800/1500] [1200/1000] [900/750] [720/600] [600/500], 60/50 Hz
Motor voltage: [600][460] [230] [208]
Motor service factor: [1.0] [1.15] [1.25]

o &~ 0D
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2.06 Environmental Ratings

A.

o

The soft start controller unit shall be designed for operation in a [NEMA Type 1] [NEMA Type 1
Gasketed] [NEMA Type 12] [NEMA Type 3R] Motor Control Center enclosure as specified
elsewhere.

The soft start controller unit shall be designed to operate while mounted in a motor control center
structure with an ambient temperature from 0°C to +40°C (+32°F to 104°F).

The storage temperature range shall be 0°C to +40°C (+32°F to 104°F).
The maximum relative humidity shall be 93% at +40°C (+104°F), non-condensing.

. The soft start controller unit shall be rated to operate at altitudes less than or equal to 1000 m

(3,300 ft). Derating factors shall be applied above 1,000m (3,300 ft) for the soft start controller
unit and MCC.

2.07 Electrical Ratings

A.

B.

The soft start controller unit shall be designed to operate from an input voltage between -10%
and +10% of nominal voltage rating.

The soft start controller unit shall operate from an input voltage frequency range of +/-5%. By
configuration, it shall be capable of operation at a supply line frequency that can vary by +/- 20%
during steady state operation.

. The soft start shall be capable of supplying 400% of rated full load current for 23 seconds at

maximum ambient temperature.
All soft start controller unit power and control devices shall be rated for:

[Standard Duty capable of 10 evenly spaced starts per hour at 400% of full rated current for 12
seconds per start without tripping.]

[Heavy Duty capable of 5 evenly spaced starts per hour at 400% of full rated current for 25
seconds per start without tripping.]

. The SCRs shall have a minimum P.I.V. rating of 1800Vac. Lower rated SCRs with protection by

MOVs are not acceptable.

A seismic qualification label shall be provided for all floor mount configuration units to comply
with the latest IBC 2000 and NFPA 5000 guidelines.

2.08 Protection

A.

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

1. A motor overload pre-alarm that indicates by relay contact or logic output that the motor
windings have exceeded 130% of its rated temperature rise. This function shall be for alarm
only.

2. A motor overload fault will stop the motor if the windings have exceeded 140% of
temperature-rise.

3. An electronic circuit with a time-constant adjustable to the motor's thermal cooling time-
constant ensuring the memorization of the thermal state even if power is removed from the
soft starter.

The soft starter shall provide line and motor phase loss, phase reversal, underload, stall, and jam
protection.

. The soft start controller unit shall include a shorting contactor which closes after full voltage has

been applied to the motor by the soft start to reduce the current carrying duty on the SCRs. The
integral protective features shall be active even when the shorting contactor is used to bypass
the SCRs during steady state operation.

All units and options shall be constructed with protection provisions to pass UL 845 short circuit
testing criteria at a minimum of 65,0000 amperes short circuit current.

. Diagnostic faults and soft start status shall be displayed on the door-mounted keypad after a fault

condition.

4
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F.  The motor must be automatically protected from solid state component failure by one of the

following means: [select one]

[Shunt trip coil to trip disconnect in the event of a soft starter fault condition including a shorted
SCR.]

[Isolation contactor that opens when the motor is stopped or when the controller detects a fault
condition including a shorted SCR.]

2.09 Adjustments & Configurations

A. All programming/configuration devices, display units, and field control wiring terminals 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 starter status - ready, starting/stopping, run.
2. Motor status - current, torque, thermal state, power factor, operating time, power in kW.

3. Fault status - Motor thermal overload, soft starter thermal fault, loss of line or motor phase,
line frequency fault, low line voltage fault, locked rotor fault, motor underload, maximum start
time exceeded, external fault, serial communication fault, line phase reversal fault, motor
overcurrent fault.

. The starter shall be preset to the following for operation without adjustment in most applications:

1. Linear (torque-controlled) acceleration ramp of 15 seconds.
Current limitation to 400% of the motor full load current rating.
Class 10 overload protection.

2

3

4. Motor current preset per NEC / NFPA 70 table 430.150 for standard hp motors.

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

1. Motor full load amps adjustable from 40 to 130% of the controller's rating.

2. Current limitation on starting adjustable from 150% to 700% of the motor current rating, not
to exceed 500% of the soft start rating.

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.

© ©® N o o &~ ©

Linear (torque-controlled) deceleration ramp time adjustable from 1 to 60 seconds.

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

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

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

1.

© N o o r D

9.

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 soft start inputs and outputs.

Activation of phase reversal protection.

Reset of motor thermal state.

Return to factory parameter settings.

Activation of test mode for use with low power motors.

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

F. Output relays shall provide the following status indications:

1.
2.

One Form A (N.O.) minimum for indication of fault.

One Form A (N.O.) for indication that acceleration ramp is complete and current is below
130% motor FLA (end of start).

One Form A (N.O.) assignable to one of the following functions: motor thermal alarm, motor
current level alarm, and motor underload alarm.

G. Additional inputs and outputs shall be available to provide the following status indications:

1.

Two assignable control inputs for the following functions: force to freewheel stop, external
fault input, disable serial link control, external motor overload reset or general fault reset.

Two assignable logic-level signal outputs for the following functions: motor thermal overload
alarm, “motor powered” signal, motor overcurrent alarm, or motor underload alarm.

One analog output shall be available for 4 to 20 or 4 to 20 milliamp indication of motor current,
motor torque, motor power, motor thermal state, or power factor.

H. Relay and I/O functions listed above must be isolated with respect to common.

2.10 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 relay control logic.

B. The peripheral soft starter control circuitry shall be operated from a control power transformer
included within the enclosure.

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

1.
2.

Black START and red STOP push buttons.

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

(Available with reversing starter only) Three position FORWARD/OFF/REVERSE selector
switch mounted on the door control island.

Red RUN pilot light illuminated whenever the soft start is provided a run command and no
fault condition is present.

Green OFF pilot light illuminated whenever the soft start is supplied with control power and
no run command is present.

2.11 Shorting Contactor (Standard on All Units)

A. A microprocessor shall control the operation of the shorting contactor via an output relay.
B. The shorting contactor shall close, shorting the SCRs after the acceleration ramp is compete and
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motor current is below 130% of motor FLA, and open on a stop command to allow a deceleration
ramp.

C. Overload protection integral to the soft starter shall continue to protect the motor when shorting
is engaged.

2.12 Full Voltage Bypass [Optional—Delete If Not Needed]
A. The soft start controller unit shall include full voltage starting capability to start and control the
motor instead of the reduced voltage soft start method of starting the motor.

B. The full voltage bypass shall be UL listed and shall include [an IEC rated] [a NEMA Rated]
contactor capable of carrying the motor inrush and motor full load current.

C. A door-mounted BYPASS/NORMAL selector switch shall be provided to enable the user to
manually select a NORMAL mode to reduced voltage start the motor using the soft start or upon
selection of the BYPASS mode the soft start will be left inactive and the motor will be started
using an across the line full voltage starting method.

D. An overload provision independent of the soft start shall be provided to protect the motor in the
bypass mode.

E. The full voltage bypass components shall be integrated inside the soft start controller unit and
shall be fully tested by the MCC manufacturer.

PART 3 EXECUTION

3.01 Inspection

A. Verify that the location is ready to receive work and the dimensions are as indicated.

B. Do not install the soft start controller unit until the building environment can be maintained within
the service conditions required by the manufacturer.

3.02 Protection

A. Before and during the installation, the soft start controller unit shall be protected from site
contaminants.

3.03 Installation

A. Installation shall be in compliance with manufacturer's instructions, drawings and
recommendations.

B. The soft start controller unit manufacturer shall provide a factory certified technical
representative to supervise the contractor's installation, testing and start-up of the soft start
controller unit(s) furnished under this specification for a maximum total of [ ]days. The start-
up service shall be quoted as a separate line item.

3.04 Training

A. An on-site training course of [ ] training days shall be provided by a representative of the soft
start controller unit manufacturer to plant and/or maintenance personnel and quoted as a
separate line item.

END OF SECTION

© 2004 Schneider Electric All Rights Reserved DEEEEE 4/04

This document provided by Barr-Thorp Electric Co., Inc. 800-473-9123 www.barr-thorp.com



Packaged Altistart 48 Soft Starts
Conventional Starting Curves

Direct starting e Starting current: 4 to 8 times the nominal current
Vin T/Tn . ® Starting torque: 0.5 to 1.5 times the nominal torque
6 I 3 5] -—
s * Characteristics:
5 25 <] . . .
3 — Motor with 3 terminals, low and medium power
4 N 2 \ | — On-load starting
3 - 15 . — High current peak and voltage drop
2 g 1 o — Simple device
q . .
; o5 d — Sudden starting for the mechanism
. 5___4/ .
\ * No parameter adjustment
9] Motor 0 Motor
0 025 05 075 1 gpeed 0 025 05 075 1 gpeed (1) Load torque
Starting current Starting torque
Wye Delta starting e Starting current: 1.8 to 2.6 times the nominal current
Vin Tn » * Starting torque: 0.5 times the nominal torque
6 3 g s
@ ¢ * Characteristics:
©
o
5 25 8 — Motor with 6 terminals
4 2 — No-load or low resistive torque starting
\ s @), — High current peaks and torque when changing to “Wye Delta” mode
3 | o
~ — A device requiring maintenance
2 1) ! () — Subject to mechanical stress when starting
/ .
1 - 05 s * No parameter adjustment
\—_—’
(1) Load torque
% o025 05 075 1 2/:,22; %0 025 05 075 1215::; (2) Direct Starting
Starting current Starting torque
Primary resistor starting e Starting current: 4.5 times the nominal current
Vin T/Tn . * Starting torque: 0.5 to 0.75 times the nominal torque
6 3 Q
@ ¢ ¢ Characteristics:
5 2.5 8 . . .
B — Motor with 3 terminals, high power
T \ 2 (2) — Starting with increasing resistive torque
3 5 A u — High current peak
2 "y 1 AH — A large, bulky device requiring maintenance
; o5 4 — Subject to mechanical stress when starting
T — — - .
‘ \ * No parameter adjustment
0 Motor o Motor
0 025 05 075 1 gyeeq 0 025 05 075 1 speed (1) Load torque
Starting current Starting torque (2) Direct Starting
Autotransformer starting e Starting current: 1.7 to 4 times the nominal current
Vin /T g * Starting torque: 0.4 to 0.85 times the nominal torque
6
@) ? § ¢ Characteristics:
©
5 . Q . . .
2s 5 — Motor with 3 terminals, high power
‘ \ 2 — Large voltage drop and current peak when connected at full voltage
@) . . .
3= — 1.5 // - — A complex, bulky device requiring maintenance
2 L L 1 AN ., — Subject to mechanical stress when starting
, o5 A 4 * No parameter adjustment
‘—k—’/ (1) Load torque
° Motor i o yMotor (9) Djrect Startin
0 025 05 075 1gpeeq 0 025 05 075 1gpeed g
Starting current Starting torque
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Conventional electronic starting with voltage ramp and current limit
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A soft start with 6 thyristors connected head-to-tail in each line phase is
used to power the three-phase asynchronous motor by gradually
increasing the voltage on start-up.

— Depending on the firing time and angle of the thyristors, it can be used
to supply a voltage which will gradually increase at a fixed frequency.

— The gradual increase in the output voltage can either be controlled by
the acceleration ramp, or by the value of the limiting current, or linked to
both parameters.

Figure 1 shows the behavior of the torque in relation to the starting current.
Limiting the starting current Is to a preset value Is1 will reduce the starting
torque Ts1 to a value which is almost equal to the ratio of the square of
currents Is and Is1.

Example

On a motor with the following characteristics: Ts = 2 Tn for Is = 6In, current
limiting at Is1=3 In or 0.5 Is results in a starting torque: Ts1=Ts x (0.5)2=2
Tnx0.25=0.5Tn.

Cr
L]

NNs

Advantages of starting with the ATS48 Soft Start

46

Figure 2 shows the torque/speed characteristic of a squirrel cage motor in
relation to the supply voltage. The torque varies like the square of the
voltage at a fixed frequency. The gradual increase in the voltage prevents
the instantaneous current peak on power-up.

Conventional electronic starting
To rectify problems caused by:
— Mechanical stress when starting
— Hydraulic transients during acceleration and deceleration in pump
applications
Conventional electronic starting requires the use of several current limits
or the switching of several voltage ramps.
The settings become complicated and must be modified every time the
load changes.
Starting with the ATS48 Soft Start
The ATS48 soft start’s torque control enables starting without mechanical
stress and the smooth control of hydraulic transients with a single
acceleration ramp. The settings are simple and effective, whatever the load.

© 2004 Schneider Electric All Rights Reserved

hallSauare o | 4104

This document provided by Barr-Thorp Electric Co., Inc. 800-473-9123 www.barr-thorp.com



This document provided by Barr-Thorp Electric Co., Inc. 800-473-9123 www.barr-thorp.com



Schneider Electric USA Schneider Electric Canada

8001 Highway 64 East 19 Waterman Avenue,

Knightdale, NC 27545 M4B 1 Y2

1-888-SquareD Toronto, Ontario

(1-888-778-2733) 1-800-565-6699

www.us.SquareD.com www.schneider-electric.ca Catalog No. 8638CT0401 April 2004 © 2004 Schneider Electric All Rights Reserved

This document provided by Barr-Thorp Electric Co., Inc. 800-473-9123 www.barr-thorp.com





