


















































Altistart 48 Panel-Mount Soft Starts

Mounting
MOUNTING THE REMOTE KEYPAD DISPLAY
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MOUNTING RECOMMENDATIONS
¢ Install the ATS48 soft start vertically, within + 10°.
¢ Do not place the ATS48 soft start near sources of heat.
* Leave sufficient free space to ensure that the air required for cooling can circulate from the bottom to
the top of the unit.
NOTE: The IP 00 version of the ATS48 soft start must be fitted with a protective cover to protect
personnel against electrical contact. Protective covers are available for the ATS48C14Y to ATS48C32Y.
They should be ordered separately. See page 14.
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Altistart 48 Panel-Mount Soft Starts
Mounting

MOUNTING IN A METAL WALL-MOUNTED OR FLOOR-STANDING ENCLOSURE
WITH DEGREE OF PROTECTION TYPE 1 (IP 23) OR TYPE 12 (IP 54)

* Observe the mounting recommendations on page 18.
¢ To ensure proper air circulation in the soft start:

— Fit ventilation grilles

— Ensure that there is sufficient ventilation. If not, install forced ventilation with a filter.
The openings and/or fans must provide a flow rate at least equal to that of the soft start fans
(see the table below)

e Use special filters with Type 12 (IP 54) protection.

Fan Flow Rate Depending On The Soft Start Rating

ATS48 Soft Start Flow rate CFM Flow rate m3/hour
ATS48D32Y and D38Y 24 14

ATS48D47Y 48 28

ATS48D62Y to C11Y 146 86

ATS48C14Y and C17Y 235 138

ATS48C21Y to C32Y 476 280

ATS48C41Y to C66Y 1020 600

ATS48C29Y to M12Y 2040 1200

For non-ventilated ATS48 soft starts (ATS48D17Y and 48D22Y)) in metal wall-mounted or floor-standing
enclosures with Type 12 (IP 54) degree of protection, install no more than 2" (50 mm) below the soft
start to circulate the air inside the enclosure in order to avoid hot spots.

Calculating Enclosure Size
The maximum allowable thermal resistance of the enclosure, Rth (°C/W), is calculated as follows:

Rth = 8 —6e 0 = maximum temperature inside enclosure in °C
P 0e = maximum external temperature in °C
P = total power dissipated in the enclosure in W

* The soft start/motor combinations on pages 12 and 13 can be used in ambient temperatures
< 40 °C (104 °F).

e For temperatures between 40 °C and 60 °C (104 °F and 140 °F), derate the maximum permanent
current of the soft start by 2% for every degree above 40 °C (104 °F).

* For the power dissipated by the soft starts at rated load: see pages 12 and 13.

* If the starts are infrequent, use a shorting/bypass contactor with the ATS48 soft start at the end of
starting to minimize heat dissipation.

Calculate minimum useful heat exchange surface area requirement, S (in2):
s=K_ Rth = thermal resistance of the enclosure (calculated previously)
Rth K =thermal resistance per square inch of the enclosure
K =186 with enclosure fan
K =233 without enclosure fan

Compare the effective heat exchange surface area to the proposed wall mounted enclosure, S (in2)
which should be less than:

S = (Front area) + (Top area) + 2 (Side area)

Characteristics: pages 4 to 7 Dimensions: pages 16 to 17 Wiring Diagrams: pages 20 to 23
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Altistart 48 Panel-Mount Soft Starts
Recommended Wiring Diagrams

Nonreversing with Shunt Trip Fault Isolation
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Altistart 48 Panel-Mount Soft Starts
Recommended Wiring Diagrams

Nonreversing with Isolation Contactor
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Altistart 48 Panel-Mount Soft Starts
Recommended Wiring Diagrams

Reversing with Isolation Contactors
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Altistart 48 Panel-Mount Soft Starts
Recommended Component Lists

Description of Logic for Recommended Wiring Diagrams

Item Name Description
The isolation contactor logic closes IC1 upon a start command and opens IC1 after the stop is complete. The RCR (or RFR and
1c1 RRR for reversing) are timed contacts that must have a time delay greater than the deceleration ramp time or the braking time.
IC1A Isolation Contactor (Fwd) When a coast stop is selected, the time delay must be set for a time that will allow a complete decay of the motor residual voltage.
The isolation contactor will open immediately upon a fault. The pilot relay (IC1A) is required when the IC1 contactor coil exceeds
the ATS48 relay output ratings.
1C2 Used for reversing applications only, the IC2 must be mechanically interlocked to IC1. A reversing contactor may be used for the
1C2A Isolation Contactor (Rev) combination of IC1 and IC2. In general, the operation of IC2 is identical to IC1. The pilot relay (IC1A) is required when the IC1
contactor coil exceeds the ATS48 relay output ratings
The shorting contactor is used to reduce the heat dissipated by the soft start when the motor is operating at full speed and voltage.
The soft start provides proper sequencing of this contactor by the “end-start-up” relay. When the start is completed, the shorting
sC . . contactor will be commanded to close. The soft start will continue to monitor the motor thermal state and provide motor overload
SCA Shorting Contactor & Pilot Relay protection. Upon a stop command, the SC contactor will open, transferring the motor current to the ATS48 soft start to allow for
controlled deceleration if desired. The pilot relay (SCA) is required when the SC contactor coil exceeds the ATS48 relay output
ratings.
. Transient suppression of all relay and contactor coils (except ST) is recommended to minimize the possibility of electrical
TS Transient Suppressors interference with the soft start electronics and to increase relay contact life.
Used in shunt trip fault isolation installations only if 120 V control of the ATS48 soft start is required.
Used in non-reversing installations with a isolation contactor for proper sequencing of contactor logic. When energized, RCR
RCR Run Command Relay initiates the start sequence. When de-energized, stopping is initiated. Operator controls can be either on/off selector switch, HOA
selector switch or start/stop push buttons. RCR remains energized during a fault. Once the fault condition has been cleared, RCR
must be de-energized by a “stop” command then re-energized to restart the soft start.
RFR Run Forward Relay Used for reversing applications only, this coil duplicates the functionality of RCR for the forward direction and is interlocked with the
RFR relay.
RRR Run Reverse Relay Used for reversing applications only, this coil duplicates the functionality of RCR for the reverse direction and is interlocked with the
RRR relay.
. . This coil is attached to the shunt trip coil on the disconnect and will energize 2 seconds after a soft start fault by the TR timer contact.
ST Shunt Trip Coil ; . X o Lo . o -
The time delay is to prevent nuisance tripping of the circuit breaker during soft start power-up or during line undervoltage conditions.
TR Trip Relay Used in shunt trip circuit breaker logic only; coil energized upon a soft start fault.
FR Fault Relay The fault relay is energized during normal operation and deenergizes if the soft start fault contacts open or if the motor thermal

switch (if supplied) opens. FR also provides additional contacts for the soft start fault output.

Suggested Components for Standard Duty Applications

Induction Motor ATS48 Soft Start Fu4

Rated hp (! ATS48 Soft Start Device Rated Current ATS Control Class CC 600V
Time Delay

208V 230V 460V 575V Model @ 40 °C (104 “F)® Power Burden (W) @115V

3 5 10 15 ATS48D17Y 17 25 05A

5 75 15 20 ATS48D22Y 22 25 05A

7.5 10 20 25 ATS48D32Y 32 30 0.6 A

10 — 25 30 ATS48D38Y 38 30 06 A

— 15 30 40 ATS48D47Y 47 30 0.6 A

15 20 40 50 ATS48D62Y 62 30 06 A

20 25 50 60 ATS48D75Y 75 30 0.6 A

25 30 60 75 ATS48D88Y 88 30 06 A

30 40 75 100 ATS48C11Y 110 30 06A

40 50 100 125 ATS48C14Y 145 30 0.6 A

50 60 125 150 ATS48C17Y 170 30 06A

60 75 150 200 ATS48C21Y 210 50 1A

75 100 200 250 ATS48C25Y 250 50 1A

100 125 250 300 ATS48C32Y 320 50 1A

125 150 300 350 ATS48C41Y 410 80 15A

150 — 350 400 ATS48C48Y 480 80 15A

— 200 400 500 ATS48C59Y 590 80 15A

200 250 500 600 ATS48C66Y 660 80 15A

250 300 600 800 ATS48C79Y 790 80 15A

350 350 800 1000 ATS48M10Y 1000 80 15A

400 450 1000 1200 ATS48M12Y 1200 80 15A

(1) Motor full load currents through 500 hp @ 460/575 V, 250 hp @ 230 V, and 200 hp @ 208 V are taken from the National Electric Code (NFPA 70-2002, Table 430.150). Above these ratings,
motor full load currents are calculated based upon 1.2 A/hp for 460 V and 2.4 A/hp for 230 V. Motors listed are for standard duty applications. For severe duty applications, select the next
larger soft start size.

(2) The ambient temperature indicated in the table represents the temperature of the air surrounding the ATS48 soft start. Any additional temperature factors associated with the enclosure
system or actual installation ambient temperature must be considered when determining the actual rated current (I ) of the soft start. For operating ambient above 40 °C (104 °F) without
a shorting/bypass contactor and 50 °C (122 °F) with a shorting/bypass contactor but not exceeding 60 °C (140 °F) , the rated current (g ) of the soft start must be de-rated by 2% per °C.

NOTE: To select control operators (push buttons, pilot lamps, and selector switches), control power
transformers, and wire management devices (control and power terminal strips, wire terminations)
indicated on the recommended wiring diagram configurations, visit www.us.squared.com.
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Altistart 48 Panel-Mount Soft Starts
Recommended Component Lists

Additional Suggested Components for Standard Duty Applications

ATS48 Soft Contactors (1) (). (3) Disconnect (4)
Start
IC1 1C2 SC Fusible Disconnect Circuit Breaker
ATS48 Model  |Isolation Reversing Mechanical Shorting Power Fuses Fuse Block © Molded Case |Thermal
Contactor Contactor (%) Interlock Contactor (AC1) | Class/Rating Switch () Magnetic ()

D17Y LC1D09 LC1D09 (8) LC1D09 J/25 60308J FHL36000M FAL36030

D22y LC1D18 LC1D18 (8) LC1D18 J/30 60308J FHL36000M FAL36040

D32y LC1D25 LC1D25 (8) LC1D25 J/40 60608J FHL36000M FAL36050

D38Y LC1D32 LC1D32 (8) LC1D32 J/50 60608J FHL36000M FAL36060

D47y LC1D40 LC1D40 (8) LC1D40 J/60 60608J FHL36000M FAL36080

D62Y LC1D50 LC1D50 (8) LC1D50 J/80 61038J FHL36000M FAL36090

D75Y LC1D80 LC1D80 (8) LC1D80 J/100 61038J FHL36000M FAL36100

D88Y LC1D80 LC1D80 (8) LC1D80 J/120 62003J KHL36000M KAL36110

C11Y LC1D115 LC1D115 (8) LC1D115 J /150 62003J KHL36000M KAL36150

C14Y LC1D115 LC1D115 (8) LC1D115 J /200 62003J KHL36000M KAL36200

C17Y LC1F150 LC1F150 LA9FF970 LC1F150 J/225 64033J LHL36000M LAL36225

Cc21Y LC1F185 LC1F185 LA9FG970 LC1F185 J /300 64033J LHL36000M LAL36250

C25Y LC1F225 LC1F225 LA9FJ970 LC1F225 J /350 64033J LHL36000M LAL36350

Cc32Y LC1F330 LC1F330 LA9FJ970 LC1F330 J /400 64033J LHL36000M LAL36400

Cc41Y LC1F400 LC1F400 LA9FJ970 LC1F400 J /500 6633J MHL36000M MAL36500

c48Y LC1F500 LC1F500 LA9FJ970 LC1F500 J /600 6633J MHL360006M MAL36600

C59Y LC1F500 LC1F500 LA9FJ970 LC1F500 L /700 (6) MHL360008M MAL36800

Cce66Y LC1F630 LC1F630 LA9FJ970 LC1F630 L /900 (6) MHL360008M MAL36900

C79Y LC1F630 LC1F630 LA9FL970 LC1F630 L/1100 (6) MHL36000M 9)

M10Y LC1F780 LC1F780 LA9FL970 LC1F780 L /1350 (6) MHL36000M 9

M12Y LC1F780 LC1F780 LA9FX970 LC1F780 L /1600 (6) NCL3600012M 9)

(1) All coils are selected for 120 V, 60 Hz operation. Refer to the Digest for additional coil voltages or auxiliary contact configurations. One block may be added to each contactor.

(2) Power terminals are not included with LC1-F contactors. For additional ordering information visit www.us.SquareD.com.

(3) The use of transient suppressors across all contactor coils is recommended. Refer to the latest editions of Schneider Electric’s full line product catalogs for selection of transient suppressors.

(4) According to the National Electric Code, branch circuit overcurrent protection must be provided for each soft start. Short circuit protective devices recommended in this table are within NEC
requirements for Type 1 coordination.

(5) Reversing contactors for C11 through M12 soft starts must be assembled from components. Parts quantities for a basic contactor assembly, minus the power connection links and terminals,
are indicated before each part number. Refer to the latest editions of Schneider Electric’s full line product catalogs for power connector link and terminal kits. Reversing contactor interlock
units used for the C79 through M12 soft starts are designed for vertical interlocking of the individual contactors. Horizontally interlocked contactors are used for D17 through C59 soft starts.

(6) Fuse holder part number references are for Class J fuses only based on Ferraz Shawmut spring reinforced with box type connectors acceptable for Al/Cu wiring. Class L fuses require bolt-
on connections to user-supplied power bus work.

(7) The molded case switches and circuit breakers selected require the addition of operator mechanisms to allow operation from the exterior of an enclosure. Refer to the latest editions of
Schneider Electric’s full line product catalogs for operator mechanism information. When using a shunt trip relay for SCR fault isolation, order a disconnect switch with suffix -1021 for addition
of shunt trip coil.

(8) The D Line contactor is available as a reversing configuration. For these applications, change the IC1 part number prefix from LC1- to LC2- to order the IC1 and IC2 combination complete
with mechanical interlocks.

(9) Devices rated above 660 A have not been coordinated with circuit breakers. You must use a Class L fuse for overcurrent protection with ATS48 soft start models C79, M10, and M12.

Characteristics: pages 4 to 7 Dimensions: pages 16 to 17 Wiring Diagrams: pages 20 to 23
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Adjustments

CLrrent -| Transfer

Altistart 48 Panel-Mount Soft Starts

Functions
Summary of Functions
Description See pages
Soft Start factory setting p.25
Nominal motor current (maximum permanent current) p. 26
Limiting current p. 26
Adjustment functions Acceleration ramp time p. 26
Initial starting torque p. 26
Selection of the type of stop p. 26
Calculated motor thermal protection p. 27
Reset motor thermal state p. 27
Motor thermal protection with PTC probes p. 27
Soft start thermal protection p. 27
Motor underload protection p. 28
Protection functions Excessive acceleration time protection p. 28
Current overload protection p. 28
Protection against line phase inversion p. 28
Time before restarting p. 28
Motor phase loss detection p. 28
Automatic restart p. 28
Torque limit p. 29
Voltage boost level p. 29
Test on low power motor p. 29
Advanced adjustment functions Activation of the cascade function p. 29
Line frequency p. 29
Reset kWh or the operating time p. 29
Return to factory settings p. 29
2nd motor adjustment functions p. 29
Communication functions p. 30
PowerSuite advanced dialog solutions p. 30
Application monitoring functions p. 30
2-wire/3-wire control p. 31
Freewheel stop p. 31
External fault p. 31
Logic input application functions Forced to local control mode p. 31
Reset motor thermal fault p. 31
Activation of the cascade function p. 31
Reset all faults p. 31
Logic output application functions p. 32
Relay and analog output application functions p. 32
Function compatibility table p. 32

Soft Start Factory Setting

The soft start is supplied ready for use in most applications. The default settings of the primary functions

IN  Motor nominal current

15,2 I

LT Coefficient of current limit

400 %

Current setting with
PowerSuite on PPC

* Motor phase loss threshold: 10% * Relay output R3: motor powered
« Line frequency: automatic ¢ Analog output: motor current

"g are as follows:

=z

;‘ ¢ Nominal motor current ¢ RUN and STOP logic inputs:

5 (depends on the soft start rating) 2-wire or 3-wire control via wiring

§’ ¢ Limiting current: 400% * Logic input LI3: forced freewheel stop
¢ Acceleration ramp time: 15 s ¢ Logic input LI4: local mode control
* Initial starting torque: 20% (serial link disabled)
« Selection of the type of stop: freewheel stop ¢ Logic output LO1: thermal motor alarm
» Motor thermal protection: class 10 * Logic output LO2: motor powered
¢ Time before restarting: 2 s * Relay output R1: fault relay

4/04
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Altistart 48 Panel-Mount Soft Starts

Functions
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InTele™ braking stops for different braking torque levels brc

26

Adjustment Functions

L]

Nominal motor current (maximum continuous current)

The nominal current of the soft start can be adapted to the nominal motor
current indicated on the nameplate.

Adjustment range: 0.4 to 1.3 times the soft start nominal current.

Limiting current

The maximum starting current can be adjusted.

Adjustment range: 150% to 700% of the nominal motor current. Limited to 500%
of the maximum permanent current defined for the soft start rating.

Acceleration ramp time

During the starting phase, the ATS48 soft start applies a torque ramp to the
motor. The ramp time (ACC) corresponds to the time it takes the ramp to reach
the nominal torque (starting at 0). Adjustment range: 1 to 60 s.

Initial starting torque

The initial torque tq0 applied to the motor can be used to instantly overcome any
resistive starting torque. Adjustment range: 0 to 100% of the nominal motor
torque.

Selection of the type of stop
Three types of stop are available:

— Freewheel motor stop

— Motor stop by deceleration via torque control (pump application)
This type of stop enables a centrifugal pump to decelerate gradually on a
ramp in order to avoid a sudden stop. It can be used to dampen the hydraulic
transient in order to significantly reduce pressure surges. The deceleration
ramp time (dEC) can be adjusted. During deceleration, the pump flow rate
decreases and becomes negligible at a certain speed. To continue to
decelerate would serve no purpose. A torque threshold (EdC) can be set at
which the motor will change to freewheel stop mode, avoiding the
unnecessary heating of the motor and the pump.

InTele™ braking

The braking torque level (brc) can be adjusted. The dynamic braking time
(T1) corresponds to the time taken to decelerate from 100% to 20% of the
nominal motor speed. To improve braking at the end of deceleration, the soft
start injects a DC current for an adjustable period of time (T2). It produces
less motor heating than traditional DC injection braking.

Consult the Schneider Electric Product Support Group
(919-266-8600) for criteria to be met for this feature.

© 2004 Schneider Electric All Rights Reserved
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Protection Functions
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The ATS48 soft start offers functions for protecting the motor and the machine.

Calculated motor thermal protection

The soft start continuously calculates the temperature rise of the motor based

on the nominal current and the actual current absorbed. In order to adapt the

AT S48 soft start to individual motors and applications, several protection

classes are offered in accordance with standard IEC 60947-4-2: Class 30,

Class 25, Class 20 (severe duty application), Class 15, Class 10 (standard duty

application), Class 10 A, sub-class 2.

Different protection classes are defined for the starting capacities of the motor

— cold start without thermal fault (corresponding to a stabilized motor thermal
state, motor switched off)

— warm start without thermal fault (corresponding to a stabilized motor
thermal state, at nominal power)

The motor thermal protection function can be disabled.

After the motor has stopped or the soft start has been switched off, the thermal
state is calculated even if the control circuit is not energized.

The ATS48 soft start’s thermal control prevents the motor from restarting if the
temperature rise is too high. If special motors are used which do not have
thermal protection, provide external thermal protection via probes or thermal
overload relays.

The soft start is factory preset to Class 10.

The tripping curves are based on the relationship between the starting current
Is and the (adjustable) nominal motor current In.

Trip time (cold)

Trip time for a standard duty application (class 10)

Trip time for a severe duty application (class 20)

Is=31In [Is=41n [Is=51In Is=3.5In [Is=41n [Is=51n

46s

[23s [15s 63s [48s [29s

510082.eps

Trip time (warm)
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Reset motor thermal state
Activating the function resets the motor thermal state calculated by the soft start

to zero.

Motor thermal protection with PTC (1) probes

PTC probes are integrated into the soft start, thus avoiding the necessity of an
external thermal protection device. The “PTC probe thermal overshoot” fault opr
alarm can be indicated using a configurable logic output or displayed via the
serial link. The function can be disabled.

Note: The PTC probe protection and calculated motor thermal protection
functions are independent and can be active simultaneously.

Soft start ventilation

The cooling fan on the soft start is switched on as soon as the heatsink
temperature reaches 50 °C (122 °F). It is switched off when the temperature

returns to 40 °C (104 °F).

Soft Start Thermal Protection
The soft start is protected against thermal overloads by an analog thermal probe.

() PTC: Positive Temperature Coefficient
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Functions
Protection Functions (continued)
(mml ________ - _ :? * Motor underload protection
oo § The softstart detects a motor underload if the motor torque falls below a preset
n

o T torque threshold (LUL) for a specific (adjustable) period of time (tUL).
The motor underload threshold can be set between 20% and 100% of the
nominal motor torque. The permissible underload duration can be set between
1 and 60 s. The detection function can trigger an alarm or a fault. The detection
function can be disabled. The “motor underload detected” alarm can be

uLL ! indicated by a configurable logic output or displayed via the serial link. The
Motor underload detection (ULL) “motor underload detected” fault (ULF) locks the soft start and can be displayed

via the serial link.

e Excessive acceleration time protection
This protection function can be used to detect a start which takes place in
adverse conditions. Examples of such conditions include a locked rotor or a
motor unable to reach its nominal rotation speed. If the start duration is longer
than the set value (between 10 and 999 s), the soft start enters fault mode. The
function can be disabled.

t<tUL tUL

300 %

510084.eps

Loc e Current overload protection
LOC-10% The soft start detects a current overload if the motor current exceeds a preset
50 % overcurrent threshold (LOC) for a specific (adjustable) period of time (tOL). The
t<toL toL overcurrent threshold can be set between 50% and 300% of the nominal motor
t current. The permissible overcurrent duration can be set between 0.1 and 60 s.
olL This function is only active in steady state. The detection function can trigger an
Motor overcurrent detection (OIL) alarm or a fault. It can also be disabled. The “current overload detected” alarm
can be indicated by a configurable logic output or displayed via the serial link.
The “current overload detected” fault (OLC) locks the soft start and can be
displayed via the serial link.

* Protection against line phase inversion
This function can be used to detect the direction of rotation of the motor phases
and, if it is enabled, to indicate a fault when the direction of rotation is reversed.

Time before restarting
This function can be used to avoid several consecutive starts which may cause
— thermal overheating of the application
— a thermal fault, which may require maintenance work
~ Dverload N . . . .
OIL 1 vercurent threshald e — — overcurrcznt)s (if the direction of rotation is reversed) or repeats (run/stop
commands
LOC Overcurent level l—_-l %
= -' After a stop command, the motor can only restart after the preset time delay
TOL Overcunent tine L F has elapsed. The motor is restarted when the time delay has elapsed if a run
etz command is still valid or if a new run command is sent.
ULL Underload activation Alarm - Adjustment range: 010 999 s.

LUL Underload threshold lsu—:’ % .
1L Unoriond — ¢ Motor phase loss detection
The function is used to adjust the sensitivity of the protection function to detect
06 | el | e | Hen | a loss of current or a low current in one of the three motor phases for at least
0.5 s or in all three motor phases for at least 0.2 s. The value of the minimum
current level can be set between 5% and 10% of the soft start nominal current.

Protection [ 7] =]

Themal Over / Under Load | Supply phase | Starting |

hystérisis = -10% of the
dropout threshold.
LCR = level of current.

Protection_ENG.tif
L]

Configuring the starter overload and underload with
PowerSuite on a PC

e Automatic restart
This function permits up to six restart attempts after locking on a fault at
intervals of 60 s if the cause of the fault has been removed and if the run
commands are still present. After the sixth attempt, the soft start remains locked
and the fault must be reset before a restart is permitted.
If the function is active, the fault relay remains activated if line phase loss, motor
phase loss, or line frequency out of tolerance faults are detected. This function
can only be used in 2-wire control.
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Advanced Adjustment Functions

e Torque limit
Designed primarily for high inertia and constant torque conveyor applications,
this function restricts the torque ramp reference to the preset value.
For example, the function can be used to limit the torque to a constant value
throughout the starting period.
Adjustment range: 10% to 200% of the nominal motor torque.

* Voltage boost level
This function can be used to avoid any “starting” torque (phenomenon caused
by friction on stopping or by mechanical play). When a run command is sent, the
soft start applies a fixed voltage to the motor for a limited period of time before
starting. The function can be disabled. The voltage setting value varies between
50% and 100% of the nominal motor voltage.

¢ Test on low power motor

100ms ' This function can be used to test a starter on a motor whose power is much lower
Application of a voltage boost equal to 100% that of the soft start. It can be used, for example, to check the electrical wiring of a
of the nominal motor voltage device. The function is automatically cancelled when the soft start is switched off.
The next time the soft start is switched on, the soft start returns to its initial
configuration.

Toou

510074.eps

Torque ramp

50 %

¢ Activation of the cascade function
This function can be used to start and decelerate several cascaded motors with
a single soft start. In order to gain maximum benefit from torque control, it is
advisable to use motors with powers between 0.5 and 1 times the power of the
soft start.

¢ Line frequency
The following frequencies can be selected for this function:

— 50 Hz. The frequency fault monitoring tolerance is + 20%.

— 60 Hz. The frequency fault monitoring tolerance is + 20%.

— Automatic detection of the line frequency by the soft start.
The frequency fault monitoring tolerance is + 6%.

— 50 Hz and 60 Hz are recommended if the power supply is provided by a
emergency standby generator set, given their high tolerance.

* Reset kWh or the operating time
Sets the value of the power in kW/h or the operating time value to 0. The
calculation of the values is updated once the reset command has been sent.

¢ Return to factory settings
This function can be used to reset each setting to its initial value (soft start
factory setting, see page 25).

2nd Motor Adjustment Functions

In order to access the 2nd motor adjustment functions, one logic input must be
assigned to the second set of motor parameters function. The adjustment functions
and ranges are identical for both sets of motor parameters.
The settings are as follows (see page 26):

— Nominal motor current

— Limiting current

— Acceleration ramp time

— Initial starting torque

— Deceleration ramp time

— Threshold for changing to freewheel stop mode at the end of deceleration

— Maximum torque limit

29
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Communication Functions

The ATS48 soft start is supplied with an RS-485 multidrop serial link with Modbus®
systems protocol as standard. The serial link is configured in the Communication
menu using:
¢ The address of the soft start (0 to 31)
e The communication speed (4800, 9600, or 19200 bps)
¢ The format of the communication data. The following formats can be selected:
— 8 data bits, odd parity, 1 stop bit
— 8 data bits, even parity, 1 stop bit

— 8 data bits, no parity, 1 stop bit
— 8 data bits, no parity, 2 stop bits

* The time-out (1 to 60 s)

PowerSuite Advanced Dialog Solutions

The PowerSuite advanced dialog solutions (see page 15) offer the following
advantages:

* Connection to the ATS48 soft start and access to the adjustment, monitoring,
and control functions

¢ Display of messages in plain text in 5 languages (English, French, German,
Spanish, and Italian)

Preparation and saving of settings to hard disk
* Comparison and editing of settings using office automation tools

* Downloading of soft start settings to the PC and uploading from the PC to the
soft start

B

Commande_ENG.tif
L]

Application Monitoring Functions

T 1 | The monitoring functions provide the following information:
oy S R arsaony o0 * Power factor, displayed between 0.00 and 1.00
Displaying the commands and settings with ¢ Motor thermal state: 100% corresponds to the thermal state of the motor

PowerSuite on PC

consuming the set nominal current

* Motor current: displayed in amperes between 0 and 999 A and in kA between
1000 and 9999 A

* The operating time corresponding to the total number of soft start operating

LAP  Active power KW kKW 500

current and at full voltage.
kwh  Active power Kwh kKwh 262
LFT  Last fault Mo fault

¢ The motor torque is displayed between 0 and 255%, where 100% corresponds
THP Mat therm prot Class 10 .
PHE Phase rot semse Mo protection to the nominal torque.

* The active power consumed is displayed in kW. The line voltage value must be
configured. The accuracy of this setting depends on the error between the
voltage configured and the actual voltage.

Test Run | - g . g . . g
e Energy in kWh displayed with PowerSuite
@& =it =0 e R

Monitoring the parameters with
PowerSuite on PPC

Display ]
Start, Status Run g hours during heating, acceleration, steady state, deceleration, braking, and
COS Power factor 0,90 3. continuous bypass operation. It is displayed in hours between 0 and 999 hours
L R}_S,fg{ ;g:gﬁgt % o |5 and in kilo hours between 1000 and 65536 hours.The active power is displayed
i MO REEE [ loooo | e between 0 and 255%, where 100% corresponds to the power at the set nominal
THR motor therm val - % 50 =
2
3
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¢ The following soft start states are shown in the display of the current state:

— Soft start without a run command and with no power supplied

— Soft start without a run command and with power supplied

— Acceleration/deceleration in progress

— Steady state operation

— Braking in progress

— Soft start in current limiting mode

— Starting time delay not elapsed
e Last fault
* Phase rotation direction. Displays the direction of rotation (direct or indirect).
¢ Keypad display locking code

— An access code can be used to protect access to the soft start’s adjustment

and configuration parameters. Only the monitoring parameters are
accessible when the adjustment and configuration parameters are locked

out.
1/0 Assighments g L. . . .
EI Logic input Application Functions

Logic Inputs O . 3

5o % The soft start has 4 logic inputs:
3 8 ¢ 2logic inputs (RUN and STOP) are reserved for run/stop commands which

L4 Forced local e can be sent in the form of maintained contacts or as pulsed contacts.

Possible assignments — 2-wire control: Starting and stopping are controlled by a single logic input.

State 1 of the logic input controls starting and state 0 controls stopping.

— 3-wire control: Starting and stopping are controlled by 2 separate logic
inputs. A stop is obtained on opening (state 0) the STOP input. The pulse on
the RUN input is stored until the stop input opens.

Motor 2 parameters

¢ 2logic inputs (LI3 and LI4) can be configured with the following functions:

— Freewheel stop: When combined with a braked stop or decelerated stop
command, activating the logic input will stop the motor in freewheel mode.

— External fault: Enables the soft start to detect an external, customer-
defined fault (such as level or pressure). When the contact is open, the soft
start enters fault mode.

— Force to local control mode: When the soft start is connected to a serial
link, this function can be used to change from line mode (control via serial
link) to local mode (control via the keypad display).

— Reset motor thermal fault: Enables the motor thermal fault to be reset
remotely.

— Activation of the cascade function: With this function active, motor
thermal protection is disabled and relay R1 is configured as the fault
isolation relay. This function can be used to start and decelerate several
motors one after the other with a single soft start.

— Reset all faults: Enables all faults to be reset remotely.

— Second set of motor parameters: Enables a second set of parameters to
be selected to start and decelerate two different motors with a single soft
start.
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Altistart 48 Panel-Mount Soft Starts
Conventional Starting of Three-Phase Asynchronous Motors

Logic Output Application Functions

The soft start has 2 logic outputs (LO1 and LO2) which, depending on their configuration, can be used
for remote indication of the following states or events:

Relay and Analog Output Application Functions T

The soft start has 3 relays, 2 of which are configurable.

Motor thermal alarm: The motor thermal state ¢ Motor underload alarm: The motor torque is

has exceeded the alarm threshold. This alarm lower than the set threshold.

can be used, for example, to avoid startinga  « Motor PTC probe alarm: The thermal state
motor if the thermal reserve is insufficient. monitored by the PTC motor probe has been
Motor powered: Indicates that there may be exceeded.

current in the motor. » Second set of motor parameters activated

Motor overcurrent alarm: The motor current is
higher than the set threshold.

@ The AD value - 20mA * Thermal state (%) / ASC

I0AssignPPC_ENG.tif

End of starting relay R2: Cannot be configured.
The end of starting relay controls the bypass contactor
on the soft start. It is activated when the motor
completes the starting phase. It is deactivated when a
stop command is sent and in the event of a fault. The
soft start regains control when a braking or
deceleration command is sent.

Relay R1 application functions K| el | b | b
Relay R1 can be configured as follows:

— Fault relay: Relay R1 is activated when the soft start is powered and there are no faults. It is
deactivated when a fault occurs and the motor switches to freewheel mode.

— lIsolating relay: The contact of relay R1 closes when a run command is sent and re-opens when
a stop command is sent, at the end of deceleration on a decelerated stop or in the event of a fault.
The line contactor is deactivated and the motor is isolated from the line supply.

Relay R3 application functions
Relay R3 is configured to indicate the same states or events as logic outputs LO1 or LO2 (see page 32).

Analog current output AO application function:

— Analog output AO provides an image of the following values: motor current, motor torque, motor
thermal state, power factor, active power.

— The following settings are associated with the analog output:
¢ The type of signal supplied: 0-20 mA or 4-20 mA

¢ The scale setting of the signal. The function associates the maximum amplitude of the analog
output (20 mA) with a percentage of the nominal value of the parameter, which can be set
between 50% and 500%.

Function Compatibility Table

Functions Decelerating INTE_ LE™ Forced Therme}I Motor phas_e Tests on Cascaded
stop braking stop freewheel stop [ protection loss detection low power motor | motors

Decelerating stop N/A N Y Y Y Y Y
INTELE™ braking stop N N/A Y Y Y Y Y

Forced freewheel stop Y Y N/A Y Y Y N
Thermal protection Y Y Y N/A N/A Y N

Motor phase loss detection | Y Y Y N/A N/A Y N/A

Tests on low power motor |Y Y Y Y Y N/A N
Cascaded motors Y Y N N N/A N N/A

Y - Compatible functions N - Incompatible functions N/A - Not applicable
32
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Conventional Starting Curves

Direct starting
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Starting current: 4 to 8 times the nominal current
Starting torque: 0.5 to 1.5 times the nominal torque
Characteristics:

Motor with 3 terminals, low and medium power

On-load starting

High current peak and voltage drop

Simple device

Sudden starting for the mechanism

No parameter adjustment
(1) Load torque

Wye Delta starting
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Motor

Starting current: 1.8 to 2.6 times the nominal current
Starting torque: 0.5 times the nominal torque
Characteristics:

Motor with 6 terminals

No-load or low resistive torque starting

High current peaks and torque when changing to “Wye Delta” mode

A device requiring maintenance

Subject to mechanical stress when starting

No parameter adjustment

(1) Load torque
(2) Direct Starting

1 speed 0 025 05 075 Tgpeeq
Starting current Starting torque
Primary resistor starting e Starting current: 4.5 times the nominal current
i - e Starting torque: 0.5 to 0.75 times the nominal torque
° @ T T T 1 g« Characteristics:
©
° 2 8 — Motor with 3 terminals, high power
o
S \ 2 © — Starting with increasing resistive torque
@) .
3 15 = — — High current peak
5 uiy 1 N L — A large, bulky device requiring maintenance
, o5 4 — Subject to mechanical stress when starting
- ’/ .
== \ ¢ No parameter adjustment
o Motor 3} Motor
0 025 05 075 1 gpeeq 0 025 0.5 0.75 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
* Starting torque: 0.4 to 0.85 times the nominal torque
//in T/Tn
e 2 3 g e+ Characteristics:
~
° 25 8 — Motor with 3 terminals, high power
o
4 \ 2 ° — Large voltage drop and current peak when connected at full voltage
s~ i j’/ | — A complex, bulky device requiring maintenance
2 LI\ . Alll — Subject to mechanical stress when starting
Q) .
) | B ¢ No parameter adjustment
0.5 —=
-_%_,’ (1) Load torque
00 0.25 0.5 0.75 1?;:2; ° 0 025 05 075 1‘21)32; (2) Direct Starting

Starting current

Starting torque
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Conventional Starting Curves

Conventional Electronic Starting With Voltage Ramp And Current Limit

Schematic diagram
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Figure 2

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
Tn x 0.25 = 0.5 Tn. (Tn is motor rated torque; In is motor rated current.)

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.

(1) Load torque

Advantages of Starting with the ATS48 Soft Start

34

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.
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