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REVISION NOTICE:

HAZARDQUS VOLTAGE

s Read and understand this manual in its entirety before installing or operating
ALTISTART controllers. Installation, adjustment, repair, and maintenance of these
controllers must be performed by qualified personnel.

* Disconnect ali power before servicing controller.

* DO NOT touch unshielded components or terminal strip screw connections with
voltage present.

» Install all covers before applying power or starting and stopping the controller.

= Useris responsible for conferming to all applicable code requirements with respect
to grounding all equipment. See Figures 6 through 10 for grounding points.

* Many parts in this controller, including printed wiring boards, operate at line voltage.
DO NOT TOUCH. Use only electrically insulated tools while making adjustments.

Befaore installing controller:

+ Disconnect all power.

+ Place a "DO NOT TURN ON” label on the controller disconnect.

= Lock disconnect in open position.

Failure to foliow this instruction will result in death or serious injury.

This manual describes product manufactured after October 1, 1993 and replaces Instruction
Bulletin 50006-359-01B. The primary changes to the product in this revision include updates
on:

» Circuit diagrams (Figures 21 - 23).

¢ Component recommendations {Table 10).

© 1993 Square D. All rights reserved. This document may not be copied in whole or in part, or trans-
ferred to any other media, without the written permission of Square D.

ALTISTART is a registered trademark of Square D Company.

Electrical equipment should be serviced only by qualified electrical maintenance personnel, and this
document should not be viewed as sufficient instruction for those who are not otherwise qualified to
operate, service, or maintain the equipment discussed. Although reasonable care has been taken to pro-
vide accurate and authoritative information in this document, no responsibility is assumed by Square D
for any consequences arising out of the use of this material.
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INTRODUCTION

DEFINITION OF
TERMS

The ALTISTART® 3, Series 23 Soft Start offers full-featured, solid-state soft starting
of standard three-phase asynchronous induction motors. ALTISTART controllers
are available in 14 power ratings from 7 to 1200 A. Each can be configured for 208/
230, 380/400 or 460/500 V. The ALTISTART controllers are available in standard
(ATS-23) and pump (ATS-23P) versions.

The ALTISTART controller starts motors on the gamma principle, an advanced
control method that ensures smooth rotation throughout the starting ramp
without mechanical instability at the end of starting. A microprocessor
continuously monitors the main operating parameters of the starter and motor to
provide maximum protection and reliability of motor and machine. Thermal
protection is standard and is achieved by continuously calculating the temperature
rise of the motor and starter. The protection remains effective when contactor
shorting is used or during a total loss of power.

Some of the terms and acronyms used throughout this manual are defined Table 1.

Table 1 Definition of Terms

Term ) Definition

FLA Full load amps: the current rating of an induction moctor at rated speed and load.
This value is the current rating found on the motor nameplate.

HOA A selector switch that has three positions: Hand, Off and Automatic. Hand allows
the motor to run, Off commands the motor to stop, and Automatic allows the
motor to run when commanded by additional control logic.

In Nominal current rating of controfler. For the ALTISTART controllers, these values
are shown in Table 2 on page 4.

Ir Rated current of motor. Same as FLA.

Vn Nominal voltage of supply power {mains supply). This should correspond to the

motor rated voltage found on the motor nameplate.

© 1993 Square D All Rights Reserved
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Available Torque

AVAILABLE TORQUE

The asynchronous motor associated with the ALTISTART controller must be
capable of starting the load when it is supplied with reduced voltage and current.
Figure 1 shows the torque/speed characteristics of a squirrel cage motor as a
function of the supply voltage. The torque varies as the square of the voltage ata
fixed frequency. The progressive increase of voltage limits torque and current at
starting.

Figure 2 shows the change of torque as a function of starting current with a solid-
state soft starter. The limitation of the starting current (Id) to a predetermined
value (Id1) causes a reduction of torque almost equal to the ratio of the square of
currents:

_ Id1?
le:Td(Id)

Ttoad

L~
0.85V //
d

0.6V e, ——

-’
-“’

0 1 N/Ns
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Figure1 Torque/Speed Characteristics
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I
Td
A Tload
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Td1 I -’
0 1 N/Ns

0 0.25 0.5 0.75 1

Figure 2 Change of Torque as Function of Starting Current
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MOTOR SELECTION
ATS-23 and ATS-23P

ATS-23P

STARTER SELECTION

Large frame motors (exceeding 500 T) of either NEMA A design or with a delta-
connected stator should not be used with the ATS-23 controller since this may
cause unstable operation. This precaution is essential for machines operating at no
load if the controller is not equipped with a shorting contactor, or if it is necessary
to use DC injection braking.

When using the pump version starter, the asynchronous motor driving a centrifu-
gal pump must, at full load, draw a current greater than or equal to 0.8 times its
rated full load amps (FLLA). This load condition is necessary for the starter to oper-
ate correctly on deceleration.

The ALTISTART controller must be selected according to the nameplate current of
the motor. The starter should not be used upstream of a motor supply transformer.

Table 2 Starter Selection

Motor Starter
(12 starts per hour, Maximum 3 In for 60 s or equivalent)
Maximum Power Rating [l Maximum Short-
208V |230v |3sov |aspy [|Standard Pump Current {In) | Line Fuse °! | Circuit
hp hp KW hp ATS-23 ATS-23P Amps FU1, FU2, Withstand
FU3 A rms sym
Class RK5/L

2 3 5 ATS23U70N ATS23PU70ON 7.6 9 5000

3 5.5 75 ATS23D12N ATS23PD12N 12 15 5000

5 7.5 10 ATS23016N ATS23PD16N 16 20 5000
10 10 15 20 ATS23D30N ATS23PD30N 30 40 5000
15 15 22 30 ATS23D44N ATS23PD44N 44 60 5000
25 25 37 50 ATS23D72N ATS23PD72N 72 a0 10,000
30 40 55 75 ATS23C10N [4] ATS23PC10ON 105 125 10,000
50 50 75 100 ATS23C15N ATS23PC15N 150 175 10,000
75 100 132 200 ATS23C24N [24] AS23PC24N [€] 248 350 18,000
100 125 160 250 ATS23C30N [4] ATS23PCAoN 312 400 18,000
150 150 225 350 ATS23C41N [4] ATS23PC41N 415 500 18,000
200 250 315 500 ATS23C58N ATS23PC58N 502 so0 13l 30,000
300 300 450 700 ATS23C82N [4] ATS23PC82N 840 1100 18] 42,000
400 500 630 1000 ATS23M12N ATS23PM12N 1200 1600 141 85,000

("] Horsepower and kilowatis are shown as a reference. Carrect selection of a soft start is made based upon motor nameplate amperas.
(2] Designed for 300% In {(nominal current) for 15 s. For 300% In for 60 s, the starter current rating is limited to 210 A,

] Class L fuse.

(4] 1f DC Injection is adjusted for a time exceeding 30 seconds, derate starter by 20%.

151 The fuses listed in the table provide Type 1 protection 1o the starter when the power source short-circuit current capability is less than or
equal to the fault current withstand vatues listed.

© 1993 Square D All Rights Reserved
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Table 3 Technical Characteristics

Environment

Degree of protection

NEMA Open Device: IP20 ATS23+U70N to C15N; IPOQ ATS23+C24N to M12N.

Conformity to standards

Conforms to UL508, listed by UL and CSA

Shock resistance: conforming to IEC 68-2-27

Vibration resistance: conforming to IEC 68-2-6

Immunity to radio-electrical interference: conforming to IEC 801- 3

Ambient air temperature

Operation: 0 to 40 °C without derating. Between +40 and +60 °C, derate starter current In by 1.2 % for
each °C.
0 to 60 °C without derating if shorting contactor is used (not to exceed 2 starts/hour)
Storage: -25to +70 °C

Maximum relative humidity

93% without condensation or dripping water [1]

Maximum operating altitude

1000 m without derating. Above this, derate starter current In by 0.5 % for each additional 100 m up to
3000 m maximum. :

Operating position

Vertical

Pollution

Protect controller against dust, corrosive gases, and splashing liquid [

Electrical Characteristics

Three-phase supply voltage

208V -10% t0 240V +10%; 380 V -15% to 415V + 10%; 440 V -10% to 500 V + 10%

Frequency

50 or 60 Hz self-adjusting

Rated current In

14 ratings from 7.6 to 1200 A (operating range of 10% to 100% In)

Motor power

210 1000 hp

Motor voltage

208-220-230-240-380-440-460-500 V

Methods of starting:
Voltage ramp
Current limitation

Booster start-up pulse

Adjustable from 1 to 30 s by potentiometer, controlled from 0.3 Vn to Vn

ATS-23: adjustable from 2 to 5 Ir by potentiometer
ATS-23P: adjustable from 2 to 4 Ir by potentiometer
ATS-23: full-voltage starting for 5 mains cycles (selection by switch)

Methods of stopping:
Freewheeling
Controf by voltage ramp

Freewheel stop (factory setting for non-enclosed devices)
Adjustable from 2 to 60 s by potentiometer

(Selection by switch) ATS-23P: possible 1o adjust up to 120 s using configuration switch
DC injection braking ATS-23: automatic injection of current of 3.2 Ir for 60 s maximum (time adjustable by potentiometer)
(Selection by switch)
LED display: Steady light Fast flashing Slow flashing
Fault {red) Internal fault Phase failure Thermal fault
Alarm (yellow) Cooling — Overload
Drive (green) Run Starting/Stopping Ready
Qutput relays: ATS-23: Fault: 1 N.Q. + 1 N.C., Overload: 1 Form-C, End of Starting: 1 N.O., DG Braking: 1 N.O.
ATS-23P: Fault 1 N.O. + 1 N.C,, Load: 1 Form-C, End of Starting: 1 N.C.

Maximum operating power

With115 VAC auxiliary contactor: Inrush 2000 VA, sealed 200 VA

Minimum switching
capacity

100 mA - 24 VDC

Rated operating current

0.5 A inductive: 240 VAC or 48 VDC
5 A resistive: 240 VAC or 48 VDC

Protection

Built-in solid-state thermal overload

Thermal early warning
{Pre-alarm)

When calculated motor temperature exceeds 110 % of rated motor temperature rise. Signalled by LED and
Cutput relay.

Thermal fault

When calculated motor temperature exceeds 120 % of rated motor temperature rise, Signalled by LED and
Qutput relay. Controller stops.

Mains protection

Phase failure signailed by LED and Output relay. Controller stops.

Thermal switch

72 A and above have 2 thermal switches, one controls the fan (50 °C), the other protects against
overheating.

[ Controller electrical creepages are designed for use in a Pollution Degree 3 environment per NEMA ICS-1 and IEC 664-1.

© 1993 Square D All Rights Resarved 5
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THERMAL
OVERLOAD
PROTECTION

A microprocessor-controlled solid-state thermal overload continuocusly calculates
temperature rise of the motor and starter based on the motor rated current (Ir) and
the actual motor current. An electronic circuit with a time constant which simulates
the cooling curve of the motor stores the thermal state even after disconnection of
the power supply. Calculation of the motor heating is continuous with or without
the use of shorting contactors. Rises in motor temperature can be caused by a slight
or severe overload of long or short duration. Temperature rises are accurately
monitored by a digital model based on two thermal images. The first (T1)
represents the level of the temperature rise corresponding to “iron” {motor frame).
The second (T2} represents the level of the temperature rise corresponding to
“copper” (stator windings).

The thermal tripping curves shown in Figure 3 and Figure 4 are established
according to a time constant based upon the motor FLA (Ir) and correspond to the
“cold” state (with the motor at its rated ambient temperature). For each thermal
image, two levels of alarm in series detect the level of the temperature rise:

1. An overload pre-alarm which indicates that the motor has exceeded 110%
of its rated temperature rise threshold.

2. A thermal fault signal which stops the motor if the temperalure rise
exceeds the critical threshold of 121%.

These conditions are signalled by two indicator lights and two Output relays.
Following a stop, the thermal overload control of the starter prevents restarting if
the calculated temperature of the motor is still too high.

60 mn_|

5mn_| T

: T2
Pre-alarm
I/1r

Figure 3 Trip Curves

© 1993 Square D All Rights Reserved
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A CAUTION

MOTOR OVERHEATING

Motor current draw above nameplate rating will result in motor temperature rise.
Extended exposure to overcurrents wilt cause the motor to overheat resulting in thermal
overload fault cr equipment damage.

The following conditions can cause excessive heating:

* Excessive duty cycle {more than 6 evenly spaced starts per hour}
+ Excessive acceleration ramp due to high inertia loads

+ Extended or high duty cycle of DC injection

+ High ambient temperature

Check with the motor manufacturer for the motor's suitability for operation on a solid-

state reduced voltage controller configured for your application.

* Motor thermal sensors built into the motor windings and connected through the
control logic may be required for motor protection.

* Specific application duty motors, such as explosion proof and submersible motors
will require enhanced protection and special considerations in application. The motor
manufacturer MUST be consulted when applying these motors.

Failure to follow this instruction can result in injury or equipment damage.

© 7993 Square D All Rights Reserved 7
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HANDLING THE
STARTER

SERIAL AND MODEL
NUMBERS

10

Do not remove starter from the carton until it is at the final installation site. The car-
ton protects the starter and prevents damage to its exterior. Handle the starter care-
fully to avoid damage to the internal components, frame or exterior. Once removed
from the carton, the ATS23C24-M12 starters can be handled:

* With a hoist. When hoisting starters, attach a spreader bar to the two lifting
rings on top of the starter as shown in Figure 5.

= In a horizontal position, with the back of the starter resting on a pallet.
* Do not rest unit directly on bus bar connectors.

A WARNING

HANDLING AND LIFTING HAZARD

Keep area below any equipment being lifted clear of all personnel and property. Use
lifting method shown in Figure 5.

Failure to follow this instruction can result in death or serious injury.

Figure 5 Hoisting the Starter

The serial and model number of the ALTISTART controller appear on the bar code
sticker located on the front right side of the component.

Serial No.

6W9417001001 03833085222A05
sl TIRO

ATS23PCH

Model No. —

Record the serial number below. This number will assist us in helping you in the
future:

Serial Number: 6W

© 1993 Squara D Alk Rights Reserved
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INSTALLATION
PRECAUTIONS

Follow these precautions when installing the ALTISTART controller:

HAZARDOUS VOLTAGE

+ Read and understand this manual in its entirety before installing or operating
ALTISTART controllers. Installation, adjustment, repair, and maintenance of these
controliers must be performed by qualified personnel.

* Disconnect all power befare servicing controller.

* DO NOT touch unshielded components or terminal strip screw connections with
voltage present.

» Install all covers before applying power or starting and stopping the controiler.

« User is responsible for conforming to all applicable code requirements with respect
to grounding all equipment. See Figure 6 through Figure 10 for grounding points.

* Many parts in this controller, including printed wiring boards, operate at line voltage.
DO NOT TOUCH. Use only electrically-insulated tools while making adjustments.

Before installing controller:

* Disconnect all power.

* Place a “DO NOT TURN ON” label on the controller disconnect.

» Lock disconnect in open position.

Failure to follow this instruction will result in death or serious injury.

When installation surface is not even, put a spacer behind the starter mounting
pads to eliminate gaps. The starter exterior may be damaged if fastened to an
uneven surface.

Starters are open devices and must be installed in suitable enclosures or
controlled access areas. The environment around the starter must meet
Pollution Degree 3 requirements as defined in NEMA ICS51-1 or IEC 664-1.

A WARNING

HAZARDOUS VOLTAGE

ALTISTART 23 controllers are open style devices and must be mounted in a suitable
enclosure.

Failure to follow this instruction can result in death or serious injury.

* The starter generates heat. It must be properly ventilated. Refer to “Thermal

Considerations for Sizing Enclosures” on page20 to determine power
dissipated.

© 1993 Square D All Rights Reserved 11
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* When several starters are installed in a control panel, arrange them in a row.
Stacking starters is not recommended. Heat generated from the bottom starter
can adversely affect the ambient temperature around the top starter.

A CAUTION

CONTROLLER OVERHEATING
+ Mount the controller vertically.
* Do not locate the controller near heat radiating elements.

+ FElectrical current through the controller will result in heat losses that must be
dissipated into the ambient air immediately surrounding the controller. To prevent
thermal fault or equipment damage, provide sufficient enclosure cooling and/or
ventilation to limit the ambient temperature around the controller.

Failure to follow this instruction can result in injury or equipment damage.

» Voltage and frequency specifications for the input line must match the starter
configuration.

* A disconnect switch must be installed between the input line and the starter.

HAZARDOUS VOLTAGE

+ The solid-state switches of the controller power circuit do not provide complete
isolation from the line. Due to leakage currents through the solid-state switches,
hazardous voltages can be present on the controller load-side power circuit
whenever power is applied to the line side of the controller.

+ Disconnect all power before servicing the controller or motor.

Failure to follow this instruction will result in death or serious injury.

¢ When using an isolation contactor, certain sequencing must be observed with
respect to the run signal supplied to the ALTISTART controller. During starting
of the controller, closure of the isolation contactor generally should precede or
coincide with the application of the controller Run command. If line power is
not detected at the L1, L2, and L3 terminals of the controller within 200 ms of
this run command, a “Phase Failure” fault will occur. The circuit diagrams on
page 27 and page 28 use this feature of the ALTISTART controller.

s External overcurrent protection in the form of fuses must be installed on the
line-side connections of the starter. The maximum recommended fuse type and
rating, along with the associated starter short-circuit withstand rating, is listed
on the starter nameplate. This information is also listed in Table 2 on page 4.

A WARNING

OVERCURRENT MUST BE PROPERLY COORDINATED

* Fuses must be installed on the line-side of the ALTISTART 23 controller to achieve
published short circuit withstand ratings.

« Do not exceed the maximum fuse ratings shown in Table 2 or the controller
nameplate.

= Do not connect the controller to a power feeder whose short circuit capacity exceeds
the controller short circuit withstand rating shown in Table 2 or the controller
nameplate.

Failure to follow this instruction can result in death or serious injury.
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Installation Precautions

¢ Power factor correction capacitors should not be connected to a motor
controlled by an ALTISTART controller. If power factor correction is required,
the capacitors must be located on the line-side of the controller. A separate
contactor should be used to switch the capacitors off when the motor is off.

A CAUTION

EQUIPMENT DAMAGE HAZARD

Do not connect power factor correction capacitors to the load-side power circuit of the
ALTISTART controller.

Failure to follow this instruction can result in injury or equipment damage.

* The ALTISTART controller uses solid-state power switches for the control of
motor power. When checking the condition of conductor or motor insulation,
do not connect the high potential dielectric test equipment or insulation
resistance tester to the starter since the test voltages used may damage the
starter. Always disconnect the starter from the conductors or motor before
performing such tests.

A CAUTION

EQUIPMENT DAMAGE HAZARD

* Do net perform high potential dielectric tests on circuits while the circuits are
connected to the ALTISTART controller.

* Any circuit requiring high potential dielectric tests must be disconnected from the
ALTISTART controller prior to performing the test.

Failure to follow this instruction can result in injury or equipment damage.

* Electronic protection is included within the ALTISTART controller to detect and
signal failure of the solid-state switches.

* Since the solid-state switches may be incapable of completely blocking motor
power should a failure occur, auxiliary isolation on the line-side of the
controller is required. The isolation device must be capable of operation via
command from the Fault relay of the controller. An isolation device consisting
of either a circuit breaker incorporating a shunt trip coil or an electromagnetic
contactor can be used to open the controller power circuit in the event of a
controller fault.

Refer to Figures 21 through 23 for typical circuit diagrams which show the logic
controlling the isolation device via the Fault relay.

© 1993 Square D All Rights Reserved 13
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Installation Precautions

A CAUTION

MOTOR OVERHEATING
Failure of the controller sclid-state switches can cause single-phase operation of the
motor.

* Use an isolation device consisting of either a circuit breaker equipped with a shunt
trip coil or an electromagnetic contactor to open the line-side of the controller.

= The isolation device must be capable of interrupting motor lecked rotor current.

= Connect the Fault relay of the ALTISTART controller to open the isolation device in
the event of a controller fault.

Failure to follow this instruction can result in injury or equipment damage.

14 © 1993 Square @ All Rights Reserved
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Figure 9 Dimensions: ATS23+C41 and C58
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Figure 10 Dimensions: ATS23+C82 and M12
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MOUNTING A CAUT|ON

Precautions
CONTROLLER OVERHEATING

Failure of the controller solid-state switches can cause single-phase operation of the
motar.

+ Mount the controller vertically.
* Do not locate the controller near heat radiating elements.

+ Electrical current through the controller will result in heat losses that must be
dissipated into the ambient air immediately surrounding the controller. To prevent
thermai fauit or equipment damage, provide sufficient enclosure cooling and/or
ventilation to limit the ambient temperature around the controller.

Failure to follow this instruction can result in injury or equipment damage.
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Chapter 2 - Instaliation and Wiring
Mounting

Minlmum Enclosure Size
(Short Circuit Withstand)

Mounting in General Purpose
Metal Enclosure

The ALTISTART 23 controller short circuit withstand rating has been established
based upon a certain minimum enclosure size for each starter. When selecting an
enclosure, this minimum size constraint should be observed. Table 4 lists the
minimum enclosure dimensions for each starter. Minimum enclosure size to meet
short circuit withstand ratings may not be sufficient for adequate heat dissipation;
see “Thermal Considerations for Sizing Enclosures” on page 20.

Table4 Minimum Enclosure Dimensions to Meet Short Circuit Withstand Ratings
{Not Based on Thermal Conslderations)

Minimum Enclosure Dimensions (inches)

Starter Height Width Depth
ATS23.U70 39 12.8 7.5
ATS23+D12 39 12.8 7.5
ATS23*D16 39 12.8 7.5
ATS23D30 39 12.8 7.5
ATS23+D44 39 13.4 125
ATS23+D72 39 13.4 12.5
ATS23-C10 30.5 24.5 12,5
ATS23+C15 30.5 24.5 12.5
ATS23-C24 70 30 16
ATS23«C30 70 30 16
ATS23+C41 70 30 16
ATS23+C58 72 3g 16
ATS23+CB2 72 39 16
ATS23sM1i2 72 39 16

Degree of protection: NEMA Type 1 (IP23). To ensure adequate air flow inside the
starter:

* Leave sufficient space around starter (see Figure 11): A2 2 in (50 mm), B> 4 in
(100 mm).

» Provide ventilation.

¢ Check that ventilation is sufficient. If not, install a cooling fan with filters.

>
C00
X

7 J
[ ]
[ ]

==

0° « 40°C +

3558 . B

Figure 11  Ventilation and Clearances
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September, 1986

Mounting in Dust and Damp- Degree of protection: NEMA Type 12 (IP54). Provide a stirring fan to circulate air

proof Metal Enclosure

inside the enclosure and prevent hot spots in the starter. This allows operation of
the starter in an enclosure with a maximum internal temperature of 140 °F (60 °C).
Derate the starter current In by 1.2% per °C for temperatures above 40 °C or, where
applicable, use a shorting contactor (duty cycle not to exceed 2 starts per hour). Do
not use insulated or non-metallic enclosures as they have poor thermal
conduction.

Locate the fan to ensure that ambient temperature around the controller is within
the specifications.

To reduce temperature rise within the enclosure, use a shorting contactor (44 A
units and higher). Use a heat exchanger when necessary to keep internal
temperatures within specification.

Fig smcﬂ

ATS
e i
-t

Figure 12 Ventilation for Dust and Damp-proof Enclosure

Thermal Considerations for When mounting the ALTISTART controller in an enclosure, use the enclosure
Sizing Enclosures

20

manufacturers’ recommendations for proper sizing based upon thermal
considerations. For this, it is necessary to sum the power dissipated by each device
within the enclosure. The steady state power dissipation for the ALTISTART may
be selected from Table 5 or calculated with the following equation:

i Igcg = Current through the SCRs
P = 3(Igcg) + PC .
PC = Watts dissipated by control and fans (Table 6)

(11 Multiply Watts by 3.41 to obtain BTU/Ir.

Table 5 Power Dissipated by Starter at Rated Current

ATS523e

U7ON D12N D16N D30ON D#4N D72N C10N C15N C24N C30N C41N C58N C82N M12N

P (W)

35

45 60 100 140 265 365 470 950 1130 1600 2100 3000 4200

Table& Power Dissipated by Control Circuitry and Cooling Fans

Control and Ventilation: PC (W)
ATS23+U70 to D44 10w
ATS23D72 to C15 50W
ATS23+C24 and C30 230 W
ATS23-C41 and C58 360W
AT QO8 s RIS & A0 N
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September, 1996 Cabling
CABLING Table 7 Cabling
Max Wire Size €] Wire Required Recommended
AWG Temperature Torque Mounting
ATS23- (Copper only) Range Ib-in Screw [1]
U70N 8 60/75 °C 15 " N/A
D12N 8 60/75 °C 15 N/A
D16N 8 80/75 °C 15 N/A
D30N 8 60/75 °C 15 N/A
D44N 2/0 60/75 °C 50 18] N/A
D72N 2/0 60/75 °C 50 18] N/A
C10N 2/0 60/75 °C 50 [3] N/A
C18N 2/0 75°C 50 [ N/A,
C24N Bus bar 75°C 500 1/2-13
C30N Bus bar 75°C 500 1/2-13
C41N Bus bar 75°C 500 1/2-13
C58N Bus bar 75°C 500 1/2-13
C82N Bus bar 75°C 500 1/2-13
M12N Bus bar 75°C 500 1/2-13

Adaptation To the Input Line

[ Requires user-supplied lug and fastener.

[2] Maximum sizes for control wires are 14 AWG for C-230-380-460/500 and 18 AWG for connections
01 through 54.

131 For units manufactured after June 1994 with hex-head screws. Units with flat-head screws are
limited to 30 Ib-in.

The control circuit is completely independent of the power circuit. To select control
voltage, follow the instructions on the label located on the top of the starter:

s 208-240 V: move blue terminal cover from position 230 to position 460/500 V
and connect single phase voltage supply to terminals C and 230.

* 380-415 V: move blue terminal cover from position 400 to position 460/500 V
and connect single phase voltage supply to terminals C and 400.

s 440-500 V: check that exposed control terminals are marked C and 460/500 V. If
not, move blue terminal cover from 460/500 V terminal and connect single
phase voltage supply to terminals C and 460/500 V.

The power circuit adapts automatically to the input line voltage over a range of 208
to 500 volts (£10%) for standard controllers. The pump version controllers require
setting of the voltage feedback selector switch (see “Voltage Feedback” on
page 38).
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Power Connections

22

OO0
L1 3L2 5.3
O ]
O
O
2T1 472 673
Ol
Figure 13 Power Connections: ATS23-U70 to D30
O |0|os|o
A1 1L1 B1 3L2 C1 5.3
O I
@
O
A2 2T1 B2 4T2 6T3 c2
ob (ol ol |o

Figure 14 Power Connections: ATS23+D44 to C15

)
Al
O
O
1L1

L3

2T1

\

J14mm

e

—_
B1| | B2 ct||e2
Qo] 10O
sz || s (O
412 6T3

Figure 15 Bus Bar Power Connections: ATS$S23-C24 to C30
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September, 1996 Bus Connection Dimensions

Bus Connection
Dimensions (inches)

S

L1 AZ

L2 B2 ™

Bl czll o
| T3

<= 3.3 >

e 6.4 —

@14mm
‘I/ 'l
kN

7

}P I-Z.s 9le.ao

Figure 16 Bus Bar Power Connection Dimensions: ATS23+C41N to C58N
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Figure 17 Bus Connection Dimensions: ATS23+C82N to M12
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CONTROL
CONNECTIONS — FAULT — QVERLOAD END STARTUP  D. C. BRAKE
24 V STOP RAUN
NC NO NC NO NQ ]
B e e N = e B e Y e
151627283231344344 53 | 54
Figure 18 ATS-23 Standard Control Connections
— FAULT — LOAD END START UP
24 V STOP RUN
NC NQ NG NO NO
_\Jj '\lj— '\l/_ T éf]'_; = _\_/q\_'/_ _\'_[/_/]_'/_\L -\JF _\J_'f
01 a@ 15 |16 | 27 | 28 |32 |31 [ 34 |43 | 44 53 | 54
Figure 19 ATS-23P Pump Control Connections
On L
47
End Startup
Relay (43,44} Off I —
L——‘ 200 ms (max} L—h-‘ 500 ms (max}
On( C
1)
Shorting
Contactor Off
(KM4}
Figure 20 Shorting Contactor Timing Diagram
24
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Control Connections

Table 8 Control Connections

ATS23«

Function

Type

Points

Description

All

24V

Voltage

01

24 volt supply for use with run/stop logic only.

All

STOP

Input

02

Starter will allow motor to run only when this connection is
made to point 01, Removal of connection will initiate a stop
command. This input point overrides point 03.

All

RUN

Input

03

Controller will start motor when connection is made between
this point and 01. This connection may be momentary.

All

FAULT

Relay output

16-15
27-28

N.C.l1
N.CO.II

Upon applicaticn of control power to starter, this relay will
energize when internal diagnostics show no problem with
starter. Power need not be present at line terminals. Relay
will de-energize if any of the faults described in Chapter 4
causes the red Fault LED to light. The Fault relay will remain
energized upon a phase fault when the starter is configured
for Auto restart with the Stop {02) and Run (03} inputs
rernaining energized during and after the fault.

Standard

OVERLOAD

Relay output

31-32
31-34

N.CI1
N.OI1

Moter thermal pre-alarm. Relay will energize when motor
temperature has been calculated to be above its rated
thermal state, but not necessarily exceeding a level requiring
shutting off (trip) of starter. Following a thermal fault trip, this
relay will stay energized until motor is cool enough to restart.

All

END
START-UP

Relay output

43-44

N.Q[

Relay contact will close when starter has completed the
voltage ramp and the current draw by the motor is under
130% of motor's FLA (as set by potenticmeter Ir). Contact is
coordinated with the thyristors on stop command or fault
condition. This relay is typically used to control a contactor
that short-circuits the starter power devices, thus allowing
cooler operation within the enclosure. Figure 20 on page 24
shows the timing diagram for this configuration. If a shorting
contactor is not used, the status of this relay may be
indeterminate following a phase failure fault.

Standard

DC BRAKE

Relay output

53-54

N.OM

When controlled stopping by DC braking has been selected,
relay closes upon a stop command after the End Start-up
contact has opened. Relay opens when braking is complete
as set by the DEC (Voltage Ramp Time on Deceleration)
potentiometer (page 37). This relay is used to control the
braking contactor shown in wiring diagrams.

Pump

LOAD

Relay output

31-32
31-34

N.cI1
N.OI1

Relay operates identical to Overload relay of the standard
controller or can be configured to identify a low load
condition that may be associated with a pump that has lost
suction.

[1 State of relay contact with ali power removed from product.
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CIRCUIT DIAGRAMS

Figures 21, 22 (page 27), and 23 (page 28) are recommended circuit diagrams for

general application. Refer to Table 9 on page 29 for description of logic.

(MAGNETIC ONLY WIST COIL}

Fu3

Fu1

I |

Fu?

. T ©
L i B ™
1 1 1 r--o---0-- —(l)—
1 1 1 Al Bl O 120v
1
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|m4Jw4JKM4 | Fus =
T 1T 7T ' @ N ATS FAULT
1 16)
por o d 0000, o, 08 y ™
1 LA
1
! l | | ! +24¢  grOP RUN @ %
1 1 1 - o 02 @3
-0
A A ™ S~
| 1 - I | ' \ TRIPCOL
| | E I 1 1 t
1 1
I | . 2 SEC) H
i ' -4 AN
oR 1 e mm—— ) |
" : THERMAL S | see [ z |
r |27, B
- o-o-ro--0-H0 BELOW  O140-1L-0-9—- RpeR -+ FUN COMMAND
| . o7 (o) @ ‘ | FELAY
b ! ti 1
oFF oM i ,77?7@%{____': ;
Controt circuit connected for 460 V operation. *1 RAGA
Reconnect as required for ather voltages. QLo : L ] 5. _ :
1 END |
[ STARTUP |
@ Far ATS23P controllers, set voltage reset OR 1 KM 43 49 | SHORTING
switch to comaspond with input line voltage. \ ' | l# ——_—_—— o4 .- 4‘ CONTACTOR
! ! ' 4 PILOT RELAY
- B os e
When selecting stopping mcds, set STP I = b
switch: | RoR , ! K e o E R—
2523,',{,‘3,?,?:,3,'335.0,, L — e 1L~—L~<r“-«:>-¢--' ma,\ Tpo+  contacion
) 1 1 PILOT RELAY
1 I 1
@ When STP switch is set for controlled stopping H b=
on ATS23 controller, set CTL switch: 1 “ H
+ To “D" far decalaration ramp \ 1 SHORTING
*To "B" for DC braking, and add KM3 with * *— KMe o *  Cowracton
! : 1
associated control circuit. : ! :
—
' 1
@ Shorting contactor terminals not provided ! ! DG BRAKE
on U70N, D12N, D16N, of R30ON controllars. S * -4 kma s e -4 ACTOR
{ | |
For shorting contactar operation with 44N through ¥ ! !
M12N contrellers, add KM4 with associated control Circuit. l :
| 1
° Relay contactor located on ATS controller. . | POWERON

o Lacated at motor. Jumper if switch not prasent,
o Set RET switch to “M*.

@ Use ACR relay logic for ATS 2-wire of 3-wira control
when using shorting contactor or DC braking.

For U70 through C30 controllers using DC braking, pilot
relay KM3A is not required. Substitute coil of KM2 contactor
in place of KM3A pilct relay.

For D44 lhrough 10 controllers using a shorting contactor,
piict relay KM4A is not required. Substitute coil of KM4
contactor in place of KM4A pilot retay.

2-WIRE CONTROL W / AUTO
| e o A
1 1
! HAND " AUTO !
10- = LR e e - |
1A ] | | USER i
1 i ] | | BUPPLIED ) 1
ol kedbed |
I M S gy =]
Figure 21

26

2-WIRE CONTROL W / O AUTO 3WIRE GONTROL
P = Nogll ooty
1 1 1
1 OFFR 1 1 STOP START
1 5 1 | T -L.
O mmm o, 0-——— = <1 | (No-——-—glo-eG O-~-0(@
: (A) &6 (B): } i
1
1 1 ]
I T ©d
,,,,,,,,,,,,,,,,,,, g . Y. i

Nonreversing, Shunt Trip Circuit Breaker
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Control circuit connected for 460 V operation. OVERLOAD @
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For ATS23P controllers, set voltage feadback ] FA FR @ [ RELAY,
switch to correspond with input ling voltage. | I i1 Ts1
I {2 SEC) END
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*To *D" for deceleration ramp L it M- -4 09—~ KMaa--% -4  CONTACTOR
* Ta "B" for DC braking, and add KM3 with i ) ' PILOT RELAY
associated control ¢ircuit. ll : 1
! 1
) i i KM4A 1
@ Shorting contactor terminals not provided on U70N, oo —dL *' SHOATING
D12N, D16N, or D30N controllers. ¢ 1 ’ CONTACTOR
¥ 1
3
@ For shorting contactar operation with D44N through M12N ! '
controllers, add KM4 with associated control Gircut. ; KM3A “ I
I Y 4 i of DG BRAKE
° Relay contact located on ATS controller. T' [ * kM3 T 4. CONTACTOR
] I I
9 Located at motor. Jumper if switch not present. : :
1
e Set RET switch to "M". 1 )
- ) -+ rowsRON
@ Overload alarm relay logic and contacts can be 1 PPN ]
eliminated if operator acknowledgment of a thermal ! ~ ]
overload fault is not required. : FA o= < :
B . R 1 S NPT 1, 2 P | I FAULT
For U70 through C30 controllers using DC braking, f‘ %0 4\ W T
pilot relay KM3A is not raguired. Substitute coil of KM3 1 S |
contactor in place of KM3A pilot relay. : il .) y |
- 1
@ For D44 through C10 controllers using a shorting contactor, beee ‘. :' —————————————————————— "\ G )‘ -—=- AUN
pilet relay KM4A is not required. Substitute coil of KM4 contactor RATES
in place of KM4A pilot relay.
@ Set RCR time slightly lenger than the expactad deceleraticn
time from rated speed to zero speed.
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Figure 22 Nonreversing with Isolation Contactor
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Gontrod circuit connected for 460 V operation.
Reconnect as required for other voltages.

@ For ATS23P controliers, set voltage feedback
swilch to corraspond with input ine voltage.

When selecting stopping mode, set STP switch:
=To "F" for coast stop
* To "G for comtrolied stop.

When STP switch on ATS23 controller is set for
controlled stopping, set CTL switch:

+To" r deceleration ramp

+To "B" for DC braking, and add KM3 with
associated control ¢ircuit,

@ Shorting contactor terminals aot provided on UTON,
D12N, D16N, or D3N controllers.

For shorting contactor operation with D44N through M{12N
contollers, add KM4 whth assoeciated comrol circuit,

o Relay contact lecated on ATS controlier.

e Located at motor. Jumper if switch not present.

e Set RET switch to "M".

Overicad alarm relay logic and contacts can be sliminated
if oparator acknowledgment of a themnal overload fault is not
raquired.

@ For U70 through G30 controllers using DG braking, pilot
relay KM3A is nol required. Substitute coit of KM3 contactor
in place of KM3A pilol refay.

For D44 through C10 cantrollers using a shorting contacter,

pilot relay KM4A is not required. Substituts coil of KM4 contactor

in place of KM4A pilot relay.

Set RFR time slightly longer than the expected decaleration
time from rated forward speed to zero speed.

Sat RAR lime glightly longer than the expected deceleration
1ime from rated reverse speed lo zero speed.

Rarnova these contacts to nhibit direction reversal without
first depressing STOP pushbution.

2.WIRE CONTROL W / ALTS START AUTO DIRECTEON

e 4 ntniniaddd T
b OFF F
' HAND  AUTO FWD REV
i O By

o | 4
Ay [ F A 1 tl e
1 Ly 1 | b
1 LI I { 3o T T '
H USER SUPPLIED ! | !
b A F i [
I | 1 ¥
1 I [ r
! USER SUPPUED ! ' oyt
' | :
I ’_{ [ 1
Hr e s rcc e c e e e e r e e e ———,——————— =3

Figure 23 Reversing with Isolation Contactors
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Table 9 Description of Logic for Recommended Circuit Diagrams

Item

Name

Description

FR

KM1

KmM2

KM3
KM3A

KM4
KM4A

OAR

RCR

RFR

RAR

ST

TR
TS

Fault Relay

Isolation Contactor
{Forward)

Isolation Contactor
(Reverse)

DC Brake Contactor & Pilot
Relay

Shorting Contactor &
Pilot Relay

Qverload Alarm Relay

Run Command Relay

Run Forward Relay

Run Reverse Relay

Shunt Trip Cail

Trip Relay
Transient Suppressors

Used with logic diagrams that use an isolation contactor. The fauit relay is energized during
normal operation and de-energizes if the starter Fault contacts open or if the motor thermal
switch (if supplied) opens. FR also provides additional contacts for the starter fault cutput.

The isolation contactor logic closes KM1 upon a start command and opens KM1 after the
stop is complete. The RCR {or RFR and RRR for reversing) are timed contacts that must
have a time delay greater than the deceleration ramp time or the DC injection time. 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 isclation contactor wili open immediately upon a fault,

Used for reversing applications only, the KM2 must be mechanically interlocked to KM1. A
reversing contactor may be used for the combination of KM1 and KM2. In general, the
operation of KM2 is identical to KM1.

The braking contactor is used to maximize the braking effect when the DC injection stop
feature is selected. The starter provides the proper sequencing of the contactor by the “DC
Brake” relay. The DC brake contactor is interlocked with KM4 contactor and RCR (RFR and
RRR for reversing) to prevent a phase to phase short circuit. The pitot relay (KM3A) is
required when the KM3 contactor coil exceeds the relay rating.

The shorting contactor is used to reduce the heat dissipated by the controller when the
motor is operating at full speed and voltage. The starter provides proper sequencing of this
contactor by the “end-start-up” relay. When the start is completed, the shorting contactor wilt
be commanded to close, The starter will continue to monitor the motor thermal state and
provide metor overload protection. Upon a stop command, the KM4 contactor will open,
transferring the motor current to the SCRs to allow fer controlled deceleration if desired
(refer to Figure 20 on page 24). The shorting contactor is electrically interlocked with KM3
contactor to prevent a phase to phase short circuit. The pilot relay (KM4A) is required when
the KM4 contactor coil exceeds the relay rating.

Used with logic diagrams that incorporate anisolation contactor. This relay identifies that the
fault condition is due to a motor thermal overload. Operator acknowledgmment (reset) is
required after the motor has cocled thereby emulating the overload relay operaticn of an
electromechanical starter. Provided that the motor has coocled, the OAR circuit can also be
reset by removing and then reapplying control power to the relay logic.

Used in all non-reversing logic {optional in shunt trip) for proper sequencing of contactor
logic. When energized, RCR 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 tault. Once the fault condition has been
cleared, RCR must be de-energized by a “stop” command then re-energized to restart the
controller.

Used for reversing applications only, this coil duplicates the functionality of RCR for the
forward direction and is interlocked with the RFR 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 circuit breaker (CB) and will energize 2 seconds after
a starter fault by the TR timer contact. The time delay is to prevent nuisance tripping of the
circuit breaker during controller power-up or during line undervoltage conditions.

Used in shunt trip circuit breaker logic only; coil energized upon a starter fault.

Transient suppression of all relay and contactor coils {(except ST) is recommended to
minimize the possibility of electrical interference with the starter electronics and to increase
relay contact life.
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Table 10 Component List For Recommended Circuit Diagramsl('!
ltem Description Item Part Number
M Induction Motor: Hp at 460V Shp 75hp 10hp 20 hp 30 hp 50 hp
{Note 1) Hp at 230V 2hp 3hp Shp 10 hp 15 hp 25hp
Rated | 460/230V 7.6A/6.8A 9.6A/11A 12A/15.2A 27A/28A 40M42A G5A/68A
ATS ALTISTART 23: Standard 460/230V ATS23U70N ATS23D12N ATS23D16N ATS23D30N ATS23D44N | ATS23D72N
{Note 2) Pump 460/230V ATS23PUTON ATS23PD12N ATS23FD16N ATS23PD30N ATS23PD44N ATS23PD72N
Rated Current (In) | 7.6/7A @ 40°C amb 12A @ 40°C amb 16A @ 40°C amb 30A @ 40°C amb 44A @ 40°C amb 72A @ 40°C amb
Control Power Burden 10VA 10VA 10VA 10VA 10VA S0VA
FuU1 ATS Control Fuses: 460V | Bussmann FNQR 1/4 Bussmann FNOR 1/4 Bussmann FNQR 1/4 Bussmann FNQR 1/4 Bussmann FNQR 1/4 Bussmann FNGR 1/4
FU2 230V | Bussmann FNQR 1/4 Bussmann FNQR 1/4 Bussmann FNQR 1/4 Bussmann FNQR 1/4 Bussmann FNQR 1/4  Bussmann FNGR 1/2
Fuse Holders: 460V/230V 9080, FB2611CC 9080, FB2611CC 9080, FB2611CC 5080, FB2611CC 9080, FB2611CC 8080, FB2611CC
MCS/SW | Molded Case Switch (Note 3) FHL36000M FHL36000M FHL38C00M FHL3G000M FHL36000M FHL36000M
ST Suffix for 120V Shunt Trip Ceil 1021 1021 1021 1021 1021 1021
FU3 Power Fuse {Note 4):  Fuse Class {Vendor) RKS RAKS RK5 RKS RKS5 RK5
FL4 Max. Fuss Rating (Part #) 9A 15A 20A 40A 60 A 90 A
FU5 Fusa Holders {Note 5):
8080, FB3611R 9080, FB3611R 9080, FB3611R 9080, FB3621R 9080, FB3821R 9080, FB3831A
KM1 Isolation Contactor w/Control Contacts LC1-D1210GE LC1-D1210G6 LC1-D1210GS LC1-D3210G6 LC1-D4011G6 LG1-DB511G6
TS2 {Note 6,11) Transient Suppressor {1 per coil) LA4-DA2G LA4-DA2G LA4-DA2G LA4-DA2G LA4-DA2G LA4-DA2G
KM2 Reversing contactor (Note 6,11) Note 12 Note 12 Note 12 Note 12 Note 12 Note 12
Mechanical Interlock
KM3 | DC Brake Contactor (Nates 8, 7, 10): LC1 D12004G6 LC1 D12004G6 LGC1 D12004G6 LC1 D12004GE LC1 D12004G6 LC1 D12004G6
TS3 Transient Suppressor LA% DA2G LA4 DA2G LA4 DA2G LA4 DA2G LA4 DA2G LA4 DA2G
KM4 | Shorting Gontactor {Notes 6, 10): WA NA N/A N/A LC1 b4011GS LGC1 DE511GE
TS4 Transient Suppressor N/A N/A N/A NA LA4 DAZG LA4 DAZG
Control Transfarmer {Note 8)
Shunt Trip Configuration
Without KM3 or KM4 8070, KFS0D1 9070, KF50D1 9070, KF50D1 9070, KF5001 9070, KF50D1 8070, KFS0D1
T With KM3 only 9070, KF50D1 9070, KF50D1 9070, KF50D1 8070, KF5001 8070, KF50D1 8070, KF50D1
Other shown configurations 9070, KF50D1 9070, KF5001 9070, KFs0D1 8070, KF5001 9070, KF100D1 8070, KF100D1
Primary Fusing @ 460V
Shunt Trip Configuration:
Without KM3 or KM4 | Bussmann FNQR 1/4  Bussmann FNQR 1/4 Bussmann FNQR 1/4 Bussmann FNQR 1/4  Bussmann FNQR 1/4 Bussmann FNQR-1/4
FUs With KM3 only [ Bussmann FNQR 1/4 Bussmann FNQR 1/4 Bussmann FNQR 1/4 Bussmann FNQR 1/4  Bussmann FNQR /4  Bussmann FNQR 1/4
FU7 Other shown configurations | Bussmann FNQR 1/4 Bussmann FNQR 1/4 Bussmann FNQR 1/4 Bussmann FNQR 1/4  Bussmann FNQR 1/2  Bussmann FNQR 1/2
{Note 9} | Primary Fusing @ 230V
Shunt Trip Configuration;
Without KM3 or KM4 | Bussmann FNQR 1/2  Bussmann FNQR 1/2 Bussmann FNQR 1/2 Bussmann FNQR 1/2  Bussmann FNQR 1/2  Bussmann FNQR 1/2
With KM3 only | Bussmann FNQR 1/2  Bussmann FNQR 1/2 Bussmann FNQR 1/2 Bussmann FNQR 1/2  Bussmann FNQR 1/2  Bussmann FNQR 1/2
Other shown configurations | Bussmann FINQR 1/2 Bussmann FNQR 1/2  Bussmann FNQR 1/2 Bussmann FNQR #/2 Bussmann FNQR 1-1/4 Bussmann FNQR 1-1/4
Secondary Fusing @ 120V
Shunt Trip Configuration:
Fus Without KM3 or KM4 | Bussmann FNQR 1/2  Bussmann FNQA 1/2 Bussmann FNQR 1/2 Bussmann FNQR 1/2  Bussmann FNQR 1/2  Bussmann FNQR 1/2
{Note 9} With KM3 only | Bussmann FNQR 1/2 Bussmann FNQA 1/2 Bussmann FNQR 1/2 Bussmann FNQR 1/2  Bussmann FNQR 1/2 Bussmann FNQR 172
Qther shown configurations | Bussmann FNQR 1/2 Bussmann FNGQR 1/2 Bussmann FNGQR 1/2 Bussmann FNQR 1/2 Bussmann FNQR 1.0 Bussmann FNQR 1.0

[11 Refer to page 32 for notes to table. Refer to pages 26-28 for Recommended Circuit Diagrams.

30

Table 11  Control Relays (FR, TR, RCR, OAR, RFR, RRR, KM3A and KM4A) and Auxiliary
Contacts for KM1, KM2, KM3 and KM4
Composition Control Relay Suppressor Auxiliary Contact
Catalog Number  Catalog Number Catalog Number
4NO CA2-DN40GS LA4-DA2G LA1-DN40
3NG, 1 NC CA2-DN31G6 LA4-DAZG LA1-DN31
2 NO, 2NC CA2-DN22G6 LA4-DA2G LA1-DN22
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Item Part Number

75 hp 100 hp 200 hp 250 hp 350 hp 500 hp 700 hp 1000 hp

40 hp 50 hp 100 hp 125 hp 150 hp 250 hp 350 hp 500 hp

96A/104A 124 A1 304 240A/248A I02A/I12A 414A/360A SS0A/G00A 840A/840A 1200A/1200A
ATS23C10N ATS23C15N ATS23C24N ATS23C30N ATS23C41N ATS23C58N ATS23C82N ATS23M12N
ATS23PC10N ATS23PC15N ATS23PC24N AFS23PC30N ATS23PC41N ATS23PC58N ATS23PCaZN ATS23PM12N

1054 @ 40°C amb  150A @ 40°C amb 24BA @ 40°C amb 312A @ 40°C amb 415A @ 40°C amb 602A & 40°C amb 840A @ 40°C amb  1200A & 40°C amb
S50VA BOVA 230VA 230VA 360VA 360VA 540VA S40VA

Bussmann FNQR 1/4 Bussmann FNQR 1/4 Bussmann FNQR 0.8 Bussmann FNQR 0.6 Bussmann FNQR 1.0 Bussmann FNQR 1.0  Bussmann FNQR 1.5 Bussmann FNQR 1.5

Bussmann FNQR 1/2
9080, FB2611CC

Bussmann FNQR 1/2
9080, FB2811CC

Bussmann FNQR 1.6
8080, FB2611CC

Bussmann FNQR 1.6
9080, FB26811CC

Bussmann FNQR 2.0
9080, FB2611CC

Bussmann FNQR 2.0
9080, FB2611CC

Bussmann FNQR 3.0
9080, FB2611CC

Bussmann FNQR 3.0
5080, FB2611CC

KHL36000M KHL36000M LHL36000M LHL36000M MHL360006M MHL360008M MHL3G00CM NCL3800012M

1021 1021 1021 1021 1021 1021 1021 1021

AKS RKS RKS RK5 RKS L (Gould Shawmut) (Gould Shawmut )

125 A 175 A 350 A 400 A 500 A 800 A (A4BY 1100} (A4BY 1600)
Marathon Marathon Marathon Marathon Marathon
ER200A3BE 6R200AZBE ER400A3B 6R400A3B BRE00A3B

LCG1-D8011G6 LC1-F150K LC1-F2esF LC1-F330F LCA-F400F LC1-F500F LC1-F780F LC1-BM33F22

LA4-DA2G LA9-FS80 LA9 D0OS980 LA D09930 LA9 D0Z880 LAY DOS9A0 LAS D0G980 LA9 D09880

Note 12 LC1-F150K LC1-Fz2esF LC1-F330F LC1-F400F LC1-F500F LC1-F760F LC1-BM33F22

LA9FGI70 LABFJ970 LA9FJ970 LAIFJ970 LASFJS70 LASFX970 EZ2-LB0&01

LC1 D25004G8 LC1 D25004GE LC1 D40004GE LC1 P40QR4GE LC1 F150K L1 F150K LC1 F150K LC1 F185K

LA4 DA2G LA4 DA2G LA4 DA2G LA4 DA2G LAS F980 LA9 F980 LAS F980 LA Fg80

LC1 D8O11G6 LC1-F150K LC1 F285F LC1 F330F LC1 F400F LC1 F500F LC1 FB30F LC1 F780F

LA4 DAZG LAS F980 LA DO9S80 LA9 09980 Lag 09980 LA9 DO99B0O LAS Do9g9B0 LAS D09980

9070, KF50D1 9070, KF5001 9070, KF50D1 8070, KFS0D1 9070, KF50D1 $070, KF50D1 9070, KF50D1 9070, KF50D1

9070, KFSGD1 9070, KF5001 9070, KF100D1 9070, KF100D1 9070, KF200D1 9070, KF200D1 9070, KF200D1 9070, KF500D1

5070, KF100D1 9070, KF350D1 9070, KF35001 8070, KF35001 8070, KF35001 9070, KF350D1 9070, KF750D1 9070, KF750D1

Bussmann FNQR 1/4 Bussmann FNQR 1/4  Bussmann FNQR 1/4  Bussmann FNQR 1/4  Bussmann FNQR 1/4  Bussmann FNQR 1/4  Bussmann FNQR 1/4 Bussmann FNQR 1/4

Bussmann FNQR 1/4
Bussmann FNQR 1/2

Bussmann FNQR 1/4
Bussmann FNQR 1.6

Bussmann FNQR 1/2
Bussmann FNQR 1.6

Bussmann FNQR 1/2
Bussmann FNQR 1.6

Bussmann FNGR 1-1/4
Bussmann FNQR 1.6

Bussmann FNQR 1-1/4
Bussmann FNQR 1.6

Bussmann FNGR 1-1/4
Bussmann FNQR 4.0

Bussmann ENQR 2.8
Bussmann FNQR 4.0

Bussmann FNQR 1/2
Bussmann FNQR 1/2
Bussmann FNQR 1 -1/4

Bussmann FNQR #/2
Bussmann FNQR 1/2
Bussmann FNQR 4.0

Bussmann FNQR 1/2

Bussmann FNQR 1 -1/4

Bussmann FNQR 4.0

Bussmann FNQR 1/2

Bussmann FNGQR 1-1/4

Bussmann FNOR 4.0

Bussmann FNQR 1/2
Bussmann FNCR 2-1/4
Bussmann FNQR 4.0

Bussmann FNQR 1/2
Bussmann FNQR 2-1/4
Bussmann FNOR 4.0

Bussmann FNQR 1/2
Bussmann FNQR 2-1/4
Bussmann FNOR 7.5

Bussmann FNQR /2
Bussmann FNQR 5.0
Bussmann FNQR 7.5

Bussmann FNQR 1/2
Bussmann FNQR 1/2
Bussmana FNQR 1.0

Bussmann FNOR 1/2
Bussmann FNQR 1/2
Bussmann FNQR 3.5

Bussmann FNQR 1/2
Bussmann FNQR 3/4
Bussmann FNQR 3.5

Bussmann FNQR 1/2
Bussmann FNQR 1.0
Bussmann FNQR 3.5

Bussmann FNQOR 1/2
Bussmann FNQR 1.8
Bussmann FNQR 3.5

Bussmann FNQR 1/2
Bussmann FNQR 1.8
Bussmann FNQR 3.5

Bussmann FNGQR 1/2
Bussmann FNGR 1.8
Bussmann FNQR 7.5

Bussmann FNOR 1/2
Bussmann FNQR 5.0
Bussmann FNQR 7.5

Table 12

Time Delay Contacts for Control Relays

ltem Composition Catalog Number
FR 1NCTO (2 5) LA2.DTO
TR 1 NOTC (25) LA2 DTO

RCR 1 NOTG (10-180 s} LA3-DR4

RFR 1 NOTO {10-180 s} LA3-DR4

RAR 1 NOTG {10-180 8} LAZ-DR4
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Tables 10, 11, and 12 on pages 30-31 are suggested parts lists for the ALTISTART 23
controllers. To select control operators (push buttons, pilot lamps, and selector
switches) and wire management devices (control and power terminal strips, wire
terminations) indicated on the referenced control circuit configurations, refer to the
latest editions of Square I's full line product catalogs.

1.

10.

11.

12.

Motor full load currents through 500 hp @ 460 V and 250 hp @ 230 V are
taken from UL508 Table 54.2 (NFPA 70, Table 430-150). Above 500 hp @
460 V and 250 hp @230 V, motor full load currents are calculated based upon
1.2 A/hp for 460 V and 2.4 A /hp for 230 V.

The ambient temperature indicated in the table represents the temperature
of the air surrounding the ALTISTART controller. Any additional temperature
factors associated with the enclosure system or actual installation ambient
temperature must be considered when determining the actual rated current
(In) of the starter. For operating ambients above 40 °C but not exceeding 60 °C,
the rated current (In) of the starter must be derated by 1.2% per °C.

The circuit breakers selected require the addition of operator mechanisms to
allow operation of the circuit breaker from the exterior of an enclosure. Refer
to the latest editions of Square D’s full line product catalogs for operator
mechanism information. Order circuit breaker (CB) with shunt trip coil as a
suffix.

The fuses listed in the Table 10 provide Type 1 protection to the starter and
auxiliary power equipment when the power source short circuit current
capability is less than or equal to the values listed in Table 2 on page 4.

Fuse holders listed are for Class R fuses only. Class L fuses require bolt-on
connections to user-supplied power bus work.

All coils are selected for 120 V, 60 Hz operation. Refer to Table 10 for auxiliary
contacts. One block may be added to each contactor.

When using the contactors referenced in the component list for the DC
braking contactor function, connect all the power poles in parallel.

Control circuit transformer continuous and inrush burden ratings have been
selected to maintain the control circuit voltage within the range of allowable
pick-up voltages for the specified contactors and relays (input mains voltage
at 460 V -10% or 230 V -10% respectively) when connected per the referenced
control circuit configuration.

Control circuit primary and secondary fusing selected to meet or exceed the
requirements of NFPA 70-1993 section 430 and ULS508 for control
transformer overcurrent and overload protection. Time delay characteristics
of the fuses has been selected to allow for expected transformer and
contactor inrush currents.

Power terminals are not included with LC1-F or LC1-B contactors. Refer to
the latest editions of Square D’s full line product catalogs.

Reversing contactors for C15 through M12 controllers 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 Square I¥'s full line product catalogs
for power connector link and terminal kits. Reversing contactor interlock
units used for the C82 through M12 controllers are designed for vertical
interlocking of the individual contactors. Horizontally interlocked
contactors are used for U70 through C58 controllers.

The “D” Line Contactor is available as a reversing configuration. For these
applications, change the KM1 part number prefix from LCI- to LC2- to order
the KM1 and KM2 combination complete with mechanical interlocks.
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ADJUSTABLE
PARAMETERS

Setting Configuration
Switches

ATS-23

ATS-23P

ATS-23 and ATS-23P

34

ALTISTART controllers have several adjustable functions accessible through
configuration switches and potentiometers. The ranges, factory preset conditions
and methods of adjustment are covered in the following sections.

ATS-23 (standard) and ATS-23P (pump version) starters have four configuration
switches for adjustment of the following parameters:

Manual or automatic reset (RET)
Freewheel or controlled stopping (STP)
Ramp or brake-controlled stopping (CTL)
Overtorque on starting (BST)

Manual or automatic reset (RET)

Freewheel or controlled stopping (STP)

Short or long ramp (RAMP)

Overload pre-alarm or underload detection (SC)

To access the configuration switches, open the hinged cover on the adjustment
compartment of the starter (see Figure 24 on page 36). Set the switches according
to the type of operation required. The parameters are defined below and their
settings are explained in Table 13 on page 35.

RET: determines how starter will restart motor after a fault condition has been
cleared.

STP: configures starter for freewheel (coast-to-rest) or controlled stopping.
CTL: selects method of controlled stopping.

BST: configures initial voltage supplied to motor (Figure 29 on page 39).
RAMP: selects range of deceleration.

SC: configures operation of output relay “LOAD"” on front of starter.

© 1993 Square D All Rights Resarved




Bulletin No. 50006-359-01C

September, 1996

Chapter 3 - Setting Up the Starter
Setting the Contiguration Switches

Table 13 Configuration Switch Settings

Switch

Position

Mode of Operation

ATS-23/23P

RET

M: Manual reset [11

A: Automatic reset

Requires operator reset of fault following thermal or phase fault.

« Upon a fault, the Fault relay trips (de-energizes) and contact terminal
27-28 open.

* When fault disappears, cycling of the start command on terminal 03
is required to resel the Fault and restart,

Allows for automatic restarting of the motor following a thermat or
phase fault. Use only with two-wire logic between terminals 01 and 02/
03.

* Fault relay trips on a thermal fault. When the motor has cooled, the
fault relay will reset and the controller will restart if the run command
is maintained.

* Fault relay remains energized on a phase fault if the run command is
maintained, When the fault has disappeared, the controller will
restart.

STP

F: Freewheel stop [1]

C: Controlled stop

Stop command places starter in ready mode. The time it takes for
motor to stop depends on inertia of machine and resistive torque.

Stop command does not immediately stop controller. Stopping of
motor is controlled by starter according to position of CTL (ATS-23} or
RAMP (ATS-23P) switch.

ATS-23

CTL

D: Deceleration on ramp [1]

B: OC injection braking

The time it takes for motor to decelerate to stop depends on ramp time
set by DEC potentiorneter (1-60s) and load conditions {inertia and
resistive torque). Use this mode when deceleration time must be
greater than coast (freewheel) time.

When stopping motor by DC braking, injection time depends on
position of DEC potentiometer (see page 41). Use this mode when
braking time must be less than coast (freewheel) time. Selection of DC
injection braking requires a contactor connected 1o T2 and T3 of starter
output (see circuit diagrams on page 26 to page 28).

BST

0: Booster not operating [1]
1: Booster operating

Ne¢ booster on start up.

Start up with boaster. Full voltage is applied to motor for 5 cycles to
obtain the maximum available torgue if dry friction or mechanical
stiffness are encountered. Following the 5 cycles of full voltage, a
current limit start will complete the ramp.

ATS-23P

RAMP

™. Long ramp [1]

: Short ramp

Stopping time of motor by deceleration depends on ramp time set by
the DEC potentiometer multiplied by 2 (2-120s) and the load conditions
of the pump. Deceleration is controlled by motor voltage regulation in
a closed loop. Deceleration time is greater than coast time. The DEC
potentiometer is not linear; therefore, the intermediate unmarked
graduations do not correspond exactly fo relative positions.

Stopping operation is identical to the long ramp, but the adjustment
range on the DEC potentiometer is 1-60s.

sC

0: Overload detection [1]

1: Underload detection

Qverload pre-alarm function of Output relay is retained and is identical
to that of standard (ATS-23) starters. That is, relay closes (contact at
terminals 31-34) if motor exceeds its rated temperature rise threshold.

The Load Output relay function is reassigned to detect a low current
condition typically associated with a “loss of suction” condition on
pumps, meaning that pump is running dry. Since operating current of
the motor driving a pump is 80 to 100% cf motor rated current (Ir), the
Load relay is de-energized (terminals 31-34 open) when ramp is
complete and current is above Q.75 Ir. If current falls below 0.6 Ir, the
relay energizes indicating motor underload.

Thermal overload protection is not affected by this selection other than
the reassignment of the Qutput relay. Pre-alarm is still indicated by
flashing yellow Alarm LED.

[ Factory setting for non-enclosed devices.
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Setting the Potentiometers

Four potentiometers (five on the AT5-23F starters) allow for the adjustment of:
* Motor rated current (Ir)

* Starting current limitation (ILT)

e Voltage ramp time on acceleration (ACC)

» Voltage ramp time on deceleration (DEC)

* Voltage drop (ATS-23P starters only)

In addition, the ATS-23P starters have a rotary switch for configuration of voltage
feedback. To access the potentiometers, open hinged cover on adjustment
compartment of starter. The fifth potentiometer on the ATS-23P starters is accessed
by removing the label plate from the adjustment compartment. The following
paragraph explains potentiometer settings.

/ 10
5 20
[ |
50 100 1 30 RET —M A
Ir (%) ACC N
STP _F | Ll ¢
T
cer—no4 B kg
.20 11
3 4
10 40 BST—0C 1
| |
2 5 2 B0
ILT (xir) DEC

Figure 24  Potentiometers and Configuration Switches: ATS-23

10
5 20
| |
50 100 1 30 RET —M A
Ir(%) ,-~~. ACC
S0 STP —F D:II:IZI c
\\ ’,
Voltage Drop RAMP ™ - —— AN
a2 -
3 4
10 40 BST —O 1
| |
400V
2 5 2 60
LT (xir) DEC 230V 500 V

Figure 25 Potentiometers and Configuration Switches: ATS-23P
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Motor Rated
Current (Ir)

Starting Current Limitation
(ILT}

Voltage Ramp Time on
Acceleration
(ACC)

Voltage Ramp Time on
Deceleration
(DEC)

ATS-23

ATS-23P

Ir sets motor rated current in percentages of the starter’s rated current. Adjustable
on both ATS-23 and ATS-23P starters, the allowable range is 50 to 100%. The pa-
rameter is factory set to its minimum value, and should be adjusted to correspond
to the FLA indicated on the motor rating plate. The Ir setting determines built-in
thermal protection and adjustment range of the ILT potentiometer. For example,
given an ATS23D72N and 50 hp motor combination with 480 V mains supply, the
starter is rated at 72 A, and if motor FLA is 60 A, Ir should be set to 83%.

ILT sets starting current limitation as a multiple of motor operating current (Ir).
This parameter is adjustable on both ATS-23 and ATS-23P starters. The allowable
range is 2 to 5 for the ATS-23 and 2 to 4 for the ATS-23P, factory set to 3 {i.e., 3x Ir).
Set ILT to the level necessary for obtaining the required starting torque.

ACC sets voltage ramp time on acceleration. Adjustable on both ATS-23 and ATS-
23P starters, the allowable range is 1-30 s. The parameter is factory set to 5 s and
should be adjusted to the starting time required by the application.

Note: The gmdu'ations of the ACC potentiometers are given as indications and correspond
to the setting of the ramp times in seconds. The actual acceleration times may be different
since they depend on load conditions, such as inertia and resistive torgue.

DEC sets voltage ramp time on deceleration. The parameter is adjustable for both
ATS5-23 and ATS-23P starters. For this adjustment to be active, switch STP must be
in position “C.”

On ATS-23 (standard) starters, DEC sets voltage ramp time on deceleration if the
CTL configuration switch is in position “D.” If the CTL configuration switch is in
position “B,” DEC sets DC injection time. The allowable range is 2-60 s and the pa-
rameter is factory set to 10 s.

On ATS-23P (pump) starters, DEC sets only deceleration ramp time. The factory
setting of the potentiometer is 10 and the RAMP switch is set for long ramp
( == ). The optimum setting of DEC is the shortest ramp that does not result in
hydraulic shock of the pumping system (water hammer, pressure surge, etc.). Since
hydraulic shock is a property of the piping system, the optimum setting of DEC is
a function of the installation.

When controlled deceleration is selected, adjust the DEC potentiometer between
20 and 40. If a controlled stop results in hydraulic shock, increase the deceleration
time until the condition disappears. If shock is controlled on the first attempt, try
lower time settings until the optimum setting is achieved. Verify that the selected
deceleration time achieves the desired hydraulic performance under all operating
conditions of the pumping system.
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Voltage Drop

Voltage Feedback

STARTING

38

On ATS-23P starters, a fifth potentiometer located in the center of the adjustment
compartment adjusts voltage drop AV at the starter output as soon as a stop com-
mand is initiated. The initial voltage drop may be adjusted from 5% to 25% line
voltage. Factory setting is for the minimum value (Full CCW}. The voltage drop for
a 480 V supply, for example, is 24 V.

The initial voltage drop affects the speed at which deceleration control begins. If
the check valve does not close until the motor speed has dropped significantly, the
initial voltage drop may be increased to reduce the total deceleration ramp time.
This potentiometer should not require adjustment for most applications.

Figure 26 Voltage Drop

On ATS-23P starters, voltage feedback must be selected with the rotary switch in-
side the adjustment compartment (see Figure 25). The rotary switch is located on
the lower right hand side. Ensure that the position of the switch corresponds to line
voltage. For example, set the switch to 230 V for a 208-240 V supply. Factory setting
is 500 V for a 440/500 V supply.

ALTISTART controllers have 3 LEDs on the front panel for indicating starter run
status, faults and alarms. When control circuit is powered up, the 3 LEDs light,
then go out, and the green (Drive) LED flashes slowly if everything is functioning
correctly. For alarm and fault conditions, see Chapter 4.

' ~
(O oFF @@ STEADY LIGHT (@) FAST FLASH (3 SLOW FLASH

THERMAL
Red LED: Fault O - FAULT PHASE FAILURE

INTERNAL

Yellow LED: Alarm OVERLOAD
O —  ALARM COOLING

OFF
Green LED: Drive READY

O - A STARTING/STOPPING
RUNNING

Figure 27 Display

Note: The cooling fan (on 72 to 1200 A starters) does not operate immediately upon start
up. The fan is controlled by a thermal switch located on the heatsink of the thyristors. The
thermal switch closes at 50° C and opens at 30° C; therefore, the fan may not come on im-
mediately.
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Starting with Ramp and
Current Limitation

ATS-23 and 23P

Starting with Booster
ATS-23

When a start command is given, the motor starts and the green (Drive) LED flashes
rapidly for the duration of starting. At end of starting (full voltage on motor, and
current draw below 130% of motor rating), the green LED changes to a steady light
and the End of Starting relay closes (contact at terminals 43-44),

If necessary, adjust the settings of the ILT and ACC potentiometers (see page 36)
until required operation is obtained. In general, the voltage ramp is most effective

for starting low hp motors, while current limitation is used for starting under high
inertia conditions.

(Voltage)
{Speed)

{Current)

]
'
P i
|

t (Time)

Figure 28 Starting with Ramp and Current Limitation

The ATS-23 (standard) controllers have a boost function. If torque is too low on
starting due to dry friction, stiff mechanism or high inertia, select the booster (see
page 35) to initiate start up.

Figure 29  Starting with Booster
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STOPPING

Soft Stopping
ATS-23

ATS-23P

For freewheel stopping of the ATS-23 and ATS-23P starters, no setting need be
made. The stop command places the starter in ready mode, the green (Drive) LED
flashes slowly, and the motor coasts over a period of time depending on inertia and
resistive torque of the driven load.

For standard ATS-23 starters, soft stopping is selected with the configuration
switches (STP="C,” CTL="D,” page 35) and controlled by adjusting the DEC po-
tentiometer (page 36). When the starter is set up for soft stopping, the stop com-
mand does not immediately remove power from motor. Instead, the End of
Starting relay opens (contact at terminals 43-44), the green (Drive} LED flashes rap-
idly for the whole deceleration ramp period, and the motor stops over a period of
time according to the ramp time set on the DEC potentiometer and the load condi-
tions. The time to stop with soft stopping is greater than freewheel stop time.

Note: Setting DEC too short could cause motor to freewheel stop.

Figure 30 Soft Stopping

Soft stopping is selected with the STP configuration switch (STP="C") and con-
trOlled by adjusting the Db potentiometer. 1 ne optimum aeceleration setting 18

the shortest time that does not result in hydraulic shock. To ensure that the settings
are made correctly during tests, the motor must operate at steady state for at least
90 s before any stop command is given.

Gradually adjust the setting of DEC potentiometer until it is just above the point at
which hydraulic shock occurs. Verify that the selected deceleration time achieves
the desired hydraulic performance under all operating conditions of the installa-
tion. During tests, if it is necessary to set the RAMP switch to short ramp position,
the setting of the DEC potentiometer must be adjusted to approximately the same
ramp time.

40
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Stopping with DC Injection
Braking

ATS-23

DC injection braking stops motors faster than a coast stop. The injection period is
set by the DEC potentiometer with a maximum injection time of 60 s. For starters
ATS23C10N, ATS23C24N, ATS23C30N, ATS23C41N and ATS23C82N, if DC Injec-
tion is adjusted for a time exceeding 30 seconds, derate starter by 20%.

The DEC potentiometer setting is the approximate period of injection time,

When DC injection braking is selected, a stop command does not immediately re-
move power from the motor. Instead, the End of Starting relay (contact at terminals
43-44) opens and the DC Braking relay (contact at terminals 53-54) which controls
contactor KM3 closes. The green (Drive) LED f{lashes rapidly for the whole injec-
tion period, then flashes slowly indicating that starting is permissible. Braked stop-
ping of the motor occurs over a period which is less than freewheel stop time.

If a motor thermal overload condition occurs during the injection brake period,
braking will continue as set, and when complete, restart will be prohibited until
motor has cooled.

t3

Figure 31 Stopping with DC Injection Braking

/\ WARNING

NO HOLDING TORQUE

= DC injection braking does not provide holding torque at zero speed.

= DC injection braking does not function during loss of power or controller fault.
* When required, use separate brake function for holding torque.

Failure to follow this instruction can result in death or serious injury.

€ 1993 Square D Al Rights Reserved 41



Chapter 2 - Setting Up the Starter Bulletin No. 50006-359-01C
Notes September, 1996

42 1993 Square D Al Rights Reserved



Bulletin No. 50006-359-01C

September, 1996 Chapter 4 - Operation Assistance
e To LT T 1o o .44
Excessive Current INAICAtION .......cccviiccsmiinnecssinssnseasissssrsrressmmnsnssemesasssnsansan .44
Thermal Overload Pre-alarmm .........ccoecciinemsmsmssmeesssmsmsassmsssssnssssnsmsssnsssasssssssses .44
Thermal Fault ... ssmmmse s s s msss s s sssss s ssmssnsssns snssns .. 45
Phase Failure Fault ... rrvatnsesirsimemmi s rensssnssvass sns s resasssssms s nas ...46
Internal Fault...... e e msme s s an s smsnsns e e sa e a s sms s be s mnr ne s s ramemmnnnen 47
Checking TRYFISIOrS ..ocicciccnicnismrcnc e s s st msas s s snsmmass s nann s .48

© 1993 Square D All Rights Reserved




Chapter 4 - Operation Assistance
Introduction

Bulletin No. 50006-359-01C
September, 1996

INTRODUCTION

EXCESSIVE
CURRENT
INDICATION

THERMAL OVERLOAD
PRE-ALARM

a4

HAZARDOUS VOLTAGE

* Read and understand these procedures before servicing ALTISTART controllers.
Installation, adjustment, repair and maintenance of these controliers must be
performed by qualified personnel.

+ Many parts in this controller, including printed wiring boards, operate at line voltage.
DO NOT TOUCH. Use only electrically insulated tools while making adjustments.

Failure to follow this instruction will resuit in death or serious injury.

The following procedures are intended for use by qualified electrical maintenance
personnel and should not be viewed as sufficient instruction for those who are not
otherwise qualified to operate, service, or maintain the equipment discussed.

Three LEDs provide information on the operation of the starter and motor. The
green (Drive) LED fast-flashes when the controller is starting or stopping (con-
trolled ramp) the motor. This LED changes to a steady light when voltage has
reached full potential and motor current is under 130% of rated FLA (as set by Ir
adjustment). If motor current exceeds 130% after this point, the green (Drive) LED
will again fast-flash. This is an indication that the motor is drawing excessive cur-
rent, not a motor thermal indication.

N
() oFr @ STEADY LIGHT (@ FaSTFLASH (4 SLOW FLASH

THERMAL
O —  FAWLT PHASE FAILURE
INTERNAL

OVERLOAD
- ALARM COOLING

OFF

READY
— DAIVE
° STARTING/STOPPING

RUNNING

v

Figure 32 Excessive Current Indication

The yellow (Alarm) LED slowly flashes when motor is in a thermal overload con-
dition, but has not reached a level that would hormally warrant shutting controller
or motor off. This is a pre-alarm condition which energizes the Overload relay.

s ™\

(O orr @ steavy uGHT @ FasTrLasH (3 SLOWFLASH

THERMAL
O — FAULT PHASE FAILURE
INTERNAL

OVERLOAD
G — auanm .
OFF
READY
O_ DANE STARTING/STOPPING
RUNNING
A v

Figure 33 Thermal Overload Pre-alarm
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THERMAL FAULT

When the motor exceeds its critical temperature rise threshold, a slowly flashing
red (Fault) LED will indicate a thermal fault. The starter stops and the Fault relay
de-energizes. A steady yellow (Alarm) LED would indicate that the motor is not
cool enough to restart.

s ™

(O oFF @ STEADYLIGHT () FasTrLasH (3 SLOW FLASH

THERMAL
G - FAULT PHASE FAILURE
INTERNAL

ALAFM OVERLOAD
- COOLING
oFF

READY
— DRME STARTING/STOPPING

RAUNNING

Figure 34 Thermal Fault

The yellow (Alarm) LED remains displayed for the time it takes the motor to cool
(as calculated by the microprocessor) and goes out when the temperature of the
motor has fallen below the rated temperature rise threshold. The red (Fault) LED
remains flashing until reset.

With manual restart, a run command must be given to reset the Fault relay after
the yellow light goes out. If 3-wire logic is used, a start command must be given.
With 2-wire control, the switch must be turned off then turned back on. With auto-
matic restart, the motor will restart after the yellow (Alarm) LED turns off unless
a Stop command has been requested or the Start command removed.

/\ CAUTION

MOTOR OVERHEATING

Automatic restarting of the motor after a thermal overload can result in thermal stress
to the motor.

= Use manua! thermal overload reset functicn (see coil “OAR” in recommended wiring
diagrams) when applications permit.

* When faults occur, promptly inspect motor and driven equipment for problems
{locked shaft, mechanical cverload, etc.) prior to restarting. Also check power
supplied to motor for abnormal conditions (phase loss, phase imbalance, etc.).

= I automatic resetting of the thermal overload function is required, an “excessive
number of starts” protection must be provided.

Failure to foliow this instruction can result in injury or equipment damage.

The probable causes of a thermal fault are:
* Motor overloaded
¢ Motor operating current incorrectly set. Check potentiometer Ir.

* Starting or stopping with current limitation is too long. Check the dynamics
and the load of the driven machine.

* Motor phase imbalance, check supply power.

¢ TPhase failure when running with shorting contactor. Check fuses, connections
and thyristors.
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PHASE FAILURE Phase failure is a resettable fault indicated by rapid flashing of the red (Fault) LED.
FAULT With manual reset, the Fault relay de-energizes.

~ ~

(O orr @ steapvueHT @ FasTRASH (3 SLOWFLASH

THERMAL
O - FAULT PHASE FAILURE
INTERNAL

ALARM QVERLOAD
O - GOOLING

OFF
READY

O_ DRIVE STARTING/STOPPING
RUNNING

Figure 35 Phase Failure Fault

The probable causes of a phase failure are:

Mains supply failure greater than 200 ms, but control voltage present.
Motor current draw less than 10% of controller nominatl current rating.
Mains supply frequency outside acceptable limits: 50/60 Hz + 5%.
Thyristor failure.

Power factor is greater than 95% lagging.

If the fault is detected immediately upon initiating a start:

Verify that there is supply voltage present at power input. Isolation contactor
must close no later than 200 ms of a run command.

Check for open phase(s}. Possible causes are:

— Blown fuses

— Open power connections

— Thyristor failure (not resettable via control logic)

If the fault is detected after completion of the acceleration ramp:

Check for faulty or improper connection of starter shorting contactor. Load side
of contactor must be to terminals A2, B2 and C2. Units from U70 to D30 do not
have these contacts and are not intended for use with a shorting contactor.

Motor current draw is less that 10% of the controller nominal current rating.

/\ CAUTION

MOTOR OVERHEATING

Phase failure may not be detected when a shorting contactor is in use (energized). In
order to obtain phase loss protection for the motor while using a shorting contactor,
follow these precautions:

* Set the Ir potentiometer for the motor full load amp rating.
= Select power fuses sized for 125% of the motor full load amp rating.
Failure to follow this instruction can result in injury or equipment damage.

If a shorting contactor is not used, the state of the “End of start up” relay will be
indeterminate during the Phase Failure Fault.

Do not select Automatic reset (RET=A) when using 3-wire start/stop control.

46
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INTERNAL FAULT Internal fault is a non-resettable (via control logic) fault indicated by steady red
(Fault) LED. The Fault relay de-energizes in either automatic or manual reset
mode.

' ™

(O orr @ sTEADY LiGHT (@ FASTFLASH (3 SLOW FLASH

THERMAL
. - FALULT PHASE FAILURE
INTERNAL

OVERLOAD
O —  AARM COOLING

oFF
READY

O_ ORvE STARTING/STOPPING
RUNNING

Figure 36 Internal Fault

Probable causes:

* 72 to 1200 A starters: heat sink overtemperature (the heat sink thermal switch
opens). Possible causes:

— Ambient temperature around starter is too high

— Cooling fan power supply failure

— Fan thermal switch failure

— Cooling fan failure

— Fault in the current measurement board connections.

— Short circuit of thyristor, if the fault is displayed when switched on.

/\ CAUTION

MOTOR OVERHEATING

Failure of the controller solid-state switches can cause single-phase operation of the
motor.

» Use an isolation device consisting of either a circuit breaker equipped with a shunt
trip coil or an electromagnetic contactor to open the line side of the controller.

* The isolation device must be capable of interrupting motor locked rotor current.

» Connect the Fault relay of the ALTISTART controller to open the isolation device in
the event of a controller fauilt.

Failure to follow this instruction can result in injury or equipment damage.

To reset, switch the control voltage off, and then on, after the fault has been
rectified.

If all 3 LEDs go out, a control voltage failure is indicated.
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CHECKING
THYRISTORS

With the equipment switched off, isolate the starter by disconnecting the power
terminals. Using a battery powered test-bulb, check the thyristors in pairs as
shown below, phase by phase, between terminals 1L1-2T1, 3L2-4T2, 51.3-6T3. If the
lamp remains lit, at least one of the thyristors is short-circuited.

Bulb off: OK

Bulb lit: not OK
D To 4+ L A4 T

"Figure 37 Checking Thyristors

HAZARDOUS VOLTAGE

Before checking thyristors:

* Disconnect all power.

* Place a “DO NOT TURN ON?” iabel on the controller disconnect.
* |ock disconnect in open position.

Failure to follow this instruction will result in death or serious injury.

48
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Spare Parts
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INSTALLATION NOTE

50

Replacement of certain parts, such as thyristor modules, may require the use of
special tools and installation procedures. Installation instructions are not included
with parts.

Parts installation must be done only by qualified electrical maintenance personnel
familiar with this apparatus.
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SPARE PARTS The spare parts available for ALTISTART controllers are listed in Table 14.

Table 14  Spare Parts

Part For ALTISTART Part
Description ATS-23 & ATS-23P Number

THYRISTOR MODULES

6 SCR Module U70N VZ3ITME007M16
2 SCR Module D12N, D16N VZ3ITM2026M16
D30N VZ3TM2055M16
D44N, D72N VZ3TM2130M16
C10N VZ3TM2160M1601
C15N, C24N VZ3TM2250M16
1 SCR Module C30N VZ3TM1400M18
2 SCR Module {without board) C41N, C82N VZ3TP2900M16
C58N, M12N VZ3ITP2M12M16
Firing Interface Board C41N-M12N SF1-LG220
CONTROL MODULES
ATS23 All ratings VW3G231C24Q
ATS23P All ratings VW3GP231C240Q

CURRENT MEASUREMENT BOARDS

U70N VX4G23100
D12N VX4G23101
D16N VX4G23102
D30N VX4G23103
D44N VX4G23104
D72N VX4G23105
C10N VX4G23106
C15N VX4G23116
C24N VX4G23108
C30N VX4G23115

Power Interface Board C41N-M12N VX4G231171

COOLING FANS

Fan Assembly D72N-C15N SZ1XHO7
C24N-M12N VZ3v001

Fan Cover D72N-C15N VY1G23101

THERMAL SWITCHES

Heatsink (30 ° C} D72N-C30N SY3AT0007

Heatsink (105 ° C}) C41N-M12N SY3ATO011

Fan (50 ° C) D72N-M12N VZ1GFO1

OTHER PARTS

Hood for ATS23C15N C15N W813643430111

Terminal Blocks, Instruction Bulletin, W813643472111

and Stickers

11 Switches and jumpers on replacement board must be set identically to the beard replaced.
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enclosure green (drive) 5, 38, 39, 40, 41,
cabling 21 dust and damp-proof 20 44
CB 30 E’ﬁr?ﬁ: iirﬁizggse 13 general 5, 38
circuit diagrams 26-28 - . y red (fault) 5,45, 46, 47
g thermal considerations 20-21 yellow (alarm) 5, 44, 45
components 30-31 environment requirements 5, 11 long ramp ‘ 35
conductor, checking 13 excessive current indication 44
configuration switches
BST 34, 35 M
CTL 34,35 F maing protection 5
RAMP 34, 35 . .
RET 34, 35 fan thermal switch failure 47 manual reset 35, 45, 46
SC 34,35  faults mechanical interlock 30
STP 34,35 thermal 45 B . y
general 34 Phase failure 45 rmotor insulation, checking 13
; internal 47 motor power 5
conformity to standards 5 )
fault current withstand 4,13,19 motor rated current 37
contactors 30 .
N firing interface board 51 motor selection 4
control circuit 21
. freewheel stop 35, 40 motor thermal overload 4
control connections 24-25 ; 5 i it 5
motor voltage
control modules 51 requency . g
| rl 30 fuses 12, 30 mounting
control relays dust-/damp-proof enclosure 20
control transformer 30 general purpose enclosure 19
control voltage G precautions 18
selecting 21 gamma principle 2
controlled stop 35 N
cooling fan
general 38, 51 handling starter 10 NEMA Type 12 20
CTL 34, 35, 40 heat exchanger 20
current heatsink overtemperature 7 O
current limitation 5,37,39 i ial di i . .
‘ ¢ indicat " high potential dielectric tests 13 operating altitude 5
excessive current indication isti
o withstand i to hoisting starter 10 operating current 5
ault current withstan , idi -
) ied ) a7 humidity 5 operating power 5
motor rated curren i
. hydraulic shock 37,40 output relays 5
operating current 5 e —— .
t orotecti 12 overcurrent protection i2
overcurrent protection
S I overload detection 35
rated curgent In 3 overload pre-alarm 56
current measurement boards 51 ILT 36,37, 39 P '
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supply voltage 5
P switching capacity 5
parameters, setting 34
phase failure fault 12, 46 T
pollution 511 temperature
potentiometers ambient 5,47
ACC 36 operating 5
DEC 36 storage 5
ILT 36 thermal fault 5,6, 45
Ivroltage drop gg thermal overload pre-alarm 5, 44
A thermal overload
power circuit 21 protection 5, 6-8
power connections 22 thermal switch 5, 49
power factor correction 13 thyristor modules 48, 51
power, operating 5 thyristor short-circuit 47
power switches 13,14 time delay contacts 31
protection 5 torque/speed characteristics 3
R transient suppressor 30
radio electrical interference 5 u
RAMP 34, 35,40 underload detection 35
RET 34,35
reversing contactor 30 v
rated current in 5
rated operating current 5  ventilation 11,19, 20
relative humidity 5 vibration resistance 5
voltage drop 36, 38
s voltage feedback 36, 38
voltage ramp time
SC 34, 35 on acceleration 37
SCR Module 51 on deceleration 37
shock resistance 5 |
short ramp 35
shorting contactor 20, 30
shunt trip coil 30
spare parls 51
standards 5
starter selection 4
starting 38-39
current limitation 5,37, 39
voltage ramp 5,37
with booster 5, 35,39
with ramp and current
limitation 39
stopping 40-41
DC injection braking 5 41
freewheel 5,40
soft stopping 40
voltage ramp 5,37
STP 34, 35, 40
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