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Introduction

Safety Precautions

Square D® brand Masterpact® circuit breakers, manufactured by

Schneider Electric, have superior arc-flash protection characteristics. The
Masterpact circuit breakers feature additional arc flash protection when a
Short-Time Zone Selective Interlocking (ST-ZSI) scheme is used. When
properly applied, the circuit breakers provide reduced arc flash incident energy
(AFIE) without changing settings or temporarily compromising the system
selective coordination.

For applications where the above solutions are not sufficient,
Schneider Electric has developed a method to temporarily reduce the
short-time delay setting of the circuit breaker using an alternate
maintenance setting (AMS) switch.

In order to quantify the AFIE reduction, an arc-flash analysis must first be
performed. Values must be calculated for the possible maintenance setting to
determine if any practical changes to maintenance procedures, such as
reduction of PPE levels, is even possible.

A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

« Apply appropriate personal protective equipment (PPE) and follow safe
electrical work practices. See NFPA 70E.

« This equipment must be installed and serviced only by qualified personnel.

« Perform such work only after reading and understanding all of the
instructions contained in this bulletin.

« Turn off all power supplying this equipment before working on or inside
equipment.

« Always use a properly rated voltage sensing device to confirm that the
power is off.

« Before performing visual inspections, tests, or maintenance on the
equipment, disconnect all sources of electric power. Assume that all
circuits are live until they have been completely de-energized, tested,
grounded, and tagged. Pay particular attention to the design of the
power system. Consider all sources of power, including the possibility
of backfeeding.

« Practice lock-out / tag-out procedures according to OSHA requirements.

« Handle this equipment carefully and install, operate, and maintain it
correctly in order for it to function properly. Neglecting fundamental
installation and maintenance requirements may lead to personal injury,
as well as damage to electrical equipment or other property.

« Carefully inspect your work area and remove any tools and objects left
inside the equipment.

« Replace all devices, doors, and covers before turning on power to
this equipment.

« All instructions in this manual are written with the assumption that the
customer has taken these measures before performing maintenance
or testing.

Failure to follow these instructions will result in death or serious injury.
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AMS Switch Application

When the AMS Switch is Turned “ON”

Nuisance Tripping

Other Considerations

The AMS switch can be turned “ON” to reduce circuit breaker tripping time.
In the “OFF” mode, a typical short-time delay (STD) setting is 0.3 seconds.
The STD setting can be reduced to 0.08 seconds when the switch is in the
“ON” mode. See Figure 1.

This is almost equivalent to setting the instantaneous pickup down to the
short-time pickup (e.qg., instantaneous pickup from 12x to 6x—the difference
is that instantaneous maximum clearing time is 0.05 seconds, and
unrestrained AMS switch maximum clearing time is 0.08 seconds).

Figure 1: AMS Switch “OFF” and “ON” Mode
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For an AMS-controlled breaker to be effective for arc-flash reduction,
the breaker’s short-time current pickup setting (considering the positive
tolerance) must be set below 85% of the minimum arcing current at the
system location where it is expected to provide “fast” interruption
(considering all fault current scenarios in an arc flash study).

For example, if a switchgear main circuit breaker is to provide “fast”
interruption for an arcing fault in a feeder breaker cell, its short-time current
pickup setting (considering the positive tolerance) would need to be set
below 85% of the arcing fault current at the switchgear main bus. To ensure
coordination, the main and feeder circuit breakers should be coordinated via
a time-current coordination analysis (as usual). This application should be
documented in the arc flash analysis and safety practices so future breaker
adjustments will not result in the arc flash hazard unknowingly increasing for
the workers.

Do not use a short-time delay 1T “ON” breaker trip-unit setting with
an AMS switch.

When the AMS switch is “ON” (breaker is in maintenance mode), the
breaker’s short-time delay setting is overridden and the breaker will trip with
no intentional delay. As a result, the potential for nuisance tripping
increases. Nuisance tripping can be caused by a motor starting, transformer
inrush, or some other momentary power disturbance.

The use of the AMS switch should be integrated into the overall safety
policy. Lock-out / tag-out procedures require the use of personal protective
equipment (PPE), so adding the necessary steps to ensure the AMS switch
is turned to the “ON” position when it should be and turned back to the
“OFF” position, as well as using appropriate PPE for each of these modes,
are critical for proper application of the AMS switch.
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Selecting Maintenance Mode

Selecting Maintenance Mode

Local AMS Switch Option

Figure 2: Local AMS Switch
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Every AMS switch user must be trained on the proper use of this equipment
and how it impacts their safety policy. Additional considerations are as
follows:

* Impact of lost selectivity
* Nuisance trips

* Possibility of using wrong AMS switch for desired upstream circuit
breaker

* False sense of security

* Increased reliance on procedures

* Equipment planning

* Labeling issues—one reasonable approach is to place arc flash
information labels on equipment based on the normal settings mode
(which is the AMS switch turned to the “OFF” position) and when using
maintenance settings. The user must develop administrative controls
based on the user's safety practices.

NFPA 70B requires proper maintenance of the electrical system. NFPA 70E
recommends updating the arc flash study every five years or whenever system
maodifications are made, such as adjustment of protective device settings.

For the following sections, “Local” refers to the local equipment.
“Remote” refers to downstream equipment connected to the
local equipment.

Locate the AMS switch for the intended circuit breaker (see Figure 2).

CLOSED MAINTENANCE MODE

_OFF  ON

\i

'SWITCH

1. Turn the AMS switch to the “ON” position. The switch should now
illuminate blue, indicating the circuit breaker is in maintenance mode.

2. Toreturn to normal operation, turn the AMS switch to the “OFF” position.
The switch should no longer illuminate.

© 2009 Schneider Electric All Rights Reserved
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Remote AMS Switch Option When the remote AMS switch option is ordered, a local maintenance mode
indicator light will be placed near the circuit breaker feeding the remote
downstream equipment (see Figure 3).

Figure 3: Local Maintenance Mode Indicator Light
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1. Locate the user placed remote AMS switch.

2. Turn the remote AMS switch to the “ON” position. The remote switch
and the local maintenance mode indicator light near the circuit breaker
should both illuminate blue, indicating the circuit breaker is in
maintenance mode.

3. To return to normal operation, turn the remote AMS switch to the “OFF”

position. The remote switch and the local maintenance mode indicator
light (near the circuit breaker) should no longer illuminate.
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Testing the AMS System The system should be tested upon initial start-up and at regular intervals
afterward.

To test the AMS system, follow the steps listed below. Refer to Figure 4
below and Figure 5 on page 6.
1. Verify AMS switch is in the “OFF” position.

Locate the restraint interface module (RIM) associated with the AMS
switch and circuit breaker to be tested.

n

A DANGER

HAZARD OF ELECTRIC SHOCK,
EXPLOSION, OR ARC FLASH a. Observe the LEDs on the RIM and check that ML-0 In and all six

Aopl ot | brotecti upstream LEDs are lit.
» Apply appropriate personal protective . - . .
equipment (PPE) and follow safe electrical b. The maintenance mode indicator light on the AMS switch must be

work practices. See NFPA 70E off. If using the remote AMS switch option, then the local indicator
' ' light must be off as well.

3. Press and hold the AMS switch pushbutton at the bottom of the RIM
(terminals 3 and 4). All the LEDs on the RIM must be unlit.

4. While continuing to press the AMS switch pushbutton, press and hold
the Push-to-Test button on the RIM, and verify the following:

¢ This equipment must be installed and serviced
by qualified personnel.

< Turn off all power supplying this equipment
before working on or inside equipment.

« Always use a properly rated voltage sensing

device to confirm that the power is off. a. All six upstream LEDs are lit.
+ Replace all devices, doors, and covers b. The “Isd” LED at the top of the circuit breaker trip unit will flash on
before turning on power to this equipment. and off in a repeating pattern. See Figure 4.
5. Release both pushbuttons on the RIM.

Failure to follow these instructions will ) -

result in death or serious injury. 6. Turn the AMS switch to the “ON” position.

7. The maintenance mode indicator light on the AMS switch must
illuminate. If using the remote AMS switch option, then the local
maintenance mode indicator light must illuminate as well.

8. Turn the AMS switch to the “OFF” position. The maintenance mode
indicator light on the switch must turn off. If using the remote AMS switch
option, the local maintenance mode indicator light must turn off as well.

9. Check LEDs and maintenance mode indicator lights(s).

Figure 4: Micrologic Circuit Breaker Trip
Units—LEDs

Micrologic 5.0A a. If light(s) function as described, the AMS system is functional.

° b. Iflight(s) do not function as described, check for problems with items
Y such as power supplies, LEDs, lamps, wiring, etc.

At= |An=

Malus £ MAX Pa
si= |17 s
I||: Ir= ,._0'_‘_, KA
9=

-V VVY

If the problems still persist after checking power supplies,
contact your local Schneider Electric sales office.

has received the AMS signal. A complete tripping functionality test
must be periodically performed using primary or secondary
injection current testing.

ﬁ The above test procedure verifies that the circuit breaker trip unit
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Remote Options and Mounting

Instructions

Figure 5: Restraint Interface Module (RIM) and Pushbutton Switch
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The standard AMS switch offering is a local lighted switch (see Figure 2 on
page 3) located near the circuit breaker. In addition, the user can install a
remote maintenance mode indicator wired in parallel to the local
maintenance mode indicator. To wire the remote indicator, see Figure 7 on
page 8. The dashed lines in the wiring diagram indicates user wiring with
14 AWG wire.

An alternate offering is for the user to install a remote lighted switch
assembly at the downstream equipment. See the “Remote AMS Switch
Option” in the wiring diagram (see Figure 7 on page 8). With this option,
only a local maintenance mode indicator light is provided near the circuit
breaker (see Figure 3 on page 4).

Table 1: Parts for Remote AMS .
Switch Components The user must provide parts (refer to Table 1) for the remote
AMS switch.
Quantity |Catalog Number [Description . . i . i
— — The user wires the remote lighted switch to the local equipment with 14
1 9001K11J38LLL %"QIC*‘ with blue indicator AWG wire as shown with the dashed lines in the wiring diagram (see
- Figure 7 on page 8). At that time, the factory supplied jumper should be
1 9001KA3 Switch contact block ..
removed as indicated.
1 9001K7 Padlock attachment
1 80298-173-01 AMS switch nameplate
6
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When the remote AMS switch option is selected, this instruction
bulletin includes a label that will need to be applied near the
remote AMS switch.

Figure 6: Label for Remote AMS Switch Option
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A DANGER/PELIGRO/DANGER

HAZARD OF
ELECTRIC SHOCK,

EXPLOSION OR
ARC FLASH

* Proper use of AMS (Alternate
Maintenance Setting) Switch requires
engineering analysis, appropriate PPE
(Personal Protection Equipment),

and safe electrical work practices.

* See instruction bulletin 80298-171-01
for additional information and hazard
messages.

Failure to follow these intructions
will result in death or serious injury.

PELIGRO DE DESCARGA ELECTRICA,
EXPLOSION O DESTELLO
POR ARQUEO

* El uso apropiado del conmutador AMS
(ajuste de mantenimiento alternativo)
requiere de un andlisis de disefio,

equipo de proteccién personal apropiado
(EPP) y el siguimiento de practicas de
seguridad en trabajos eléctricos
establecidas por su Compaiiia.

" Consulte el boletin de instrucciones
80298-171-01 para obtener informacién
adicional y los mensajes de peligro.

El incumplimiento de estas
instrucciones podra causar la muerte
o lesiones serias.

RISQUE D'ELECTROCUTION,

D'EXPLOSION OU D'ECLAIR

D'ARC

* L'usage approprié d'un interrupteur AMS
(réglage d'entretien alternatif) nécessite
une analyse d'ingénierie, un EPP
(équipement de protection personnelle)
approprié et I'observation des méthodes
de travail électrique sécuritaires.

* Reportez-vous aux directives d'utilisation
80298-171-01 pour des informations
supplémentaires et des messages
de sécurité.

Si ces directives ne sont pas
respectées, cela entrainera la
mort ou des blessures graves.

© 2009 Schneider Electric All Rights Reserved 7
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Figure 7: Wiring Diagram
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Square D® is a trademark or registered trademark of Schneider Electric. Other
Schneider Electric trademarks used herein are the property of their respective owners.
8821 Garners Ferry Road
Hopkins, SC 29061 USA Electrical equipment should be installed, operated, serviced, and maintained only by
1-888-SquareD (1-888-778-2733) qualified personnel. No responsibility is assumed by Schneider Electric for any

www.schneider-electric.us consequences arising out of the use of this material.
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Square D® es una marca comercial o marca
registrada de Schneider Electric. Cualquier otra marca
comercial utilizada en este documento pertenece a
Sus respectivos propietarios.

Solamente el personal especializado debera instalar,
hacer funcionar y prestar servicios de mantenimiento
al equipo eléctrico. Schneider Electric no asume
responsabilidad alguna por las consecuencias
emergentes de la utilizacién de este material.

Importado en México por:

Schneider Electric México, S.A. de C.V.
Calz. J. Rojo Gémez 1121-A

Col. Gpe. del Moral 09300 México, D.F.

Tel. 55-5804-5000
www.schneider-electric.com.mx
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Square D® est una marque commerciale ou margue
déposée de Schneider Electric. Toutes autres marques
commerciales utilisées dans ce document sont la
propriété de leurs propriétaires respectifs.

Seul un personnel qualifié doit effectuer I'installation,
I'utilisation, I'entretien et la maintenance du matériel
électrique. Schneider Electric n'assume aucune
responsabilité des conséquences éventuelles
découlant de I'utilisation de cette documentation.

Schneider Electric Canada
19 Waterman Avenue

Toronto, Ontario M4B 1Y2
1-800-565-6699
www.schneider-electric.ca
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