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1.0 Introduction and Product Overview

The AC-PRO-NW® is a state of the art, micro-controller
based trip unit for use on three phase, 600 Volt class, AC
circuit breakers on 50 Hertz or 60 Hertz systems. The AC-
PRO-NW features a 128 x 64 Multi-line, Organic Light Emitting
Diode (OLED) Display, smart buttons, and LEDs.

The standard AC-PRO-NW provides:

e Overload and fault protection

o RS485 and Wireless communications
QUICK-TRIP® arc flash hazard reduction
Patented Sluggish Breaker® detection
Time stamped trip history with waveform capture
InfoPro-AC™ software interface
Ready for the SAFE-T-TRIP® hand-held remote trip
device

o And many other features
Additionally, with the optional Voltage Divider Module (VDM™),
the AC-PRO-NW can provide advanced voltage, power and
energy features.

1.1 Current Protection and Functions

The AC-PRO-NW includes the following Current-based
features:

Long Time (LT)

Short Time (ST)

Instantaneous (1)

Ground Fault (GF)

Thermal Memory (for LT, ST, & GF)

Neutral Protection (NLSI)

Phase Current Unbalance (U/B %)

QUICK-TRIP Instantaneous (QT-l)

QUICK-TRIP Ground Fault (QT-GF)

Current Metering

Overload (Long Time pickup) Alarm

Instantaneous Override (I-OVRD)

(factory setting — normally enabled)

. Instantaneous on Close (I-CLOS)
(factory setting — normally enabled)

= CT Polarity Correction

. High Current alarm

The AC-PRO-NW measures the true RMS current through
each of the breaker’s three poles.

The QUICK-TRIP Instantaneous and QUICK-TRIP Ground
Fault protective settings are available to minimize downstream
Arc Flash Hazard.

1.2 Voltage and Power Features - optional
Voltage Divider Module (VDM)

The AC-PRO-NW can be provided with an optional Voltage
Divider Module (VDM) internal to the trip unit.

When factory-configured with the VDM, the AC-PRO-NW offers
the following Voltage-based features:

Rated for up to 600V three-phase systems

Voltage metering and protection: Line-to-Line
Under-Voltage trip & alarm

Over-Voltage trip & alarm

Phase Loss/Reversal trip & alarm

Reverse Power trip & alarm

Power metering:

KW, KVA, KWHTr, KVAHr, Power Factor, KW Demand,
KVA Demand

o VDM provides trip unit power when it is connected to
energized bus. The existing Masterpact NW breaker
voltage connections are normally on the bottom terminals
(load side) of the breaker.
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1.3 Additional Features

In addition, the AC-PRO-NW also features the following:
(features are standard for all AC-PRO-NW trip units unless
noted otherwise)
o Programmable relay outputs — can be used for alarms or
or Zone-Block signal
o Self-Test
e Front USB port for data upload and download,
SAFE-T-TRIP remote trip device, auxiliary power and
firmware updates
OLED multi-line display
RS-485 Modbus RTU communications
Wireless communications
Versatile user settings provide more flexibility than the
original AC-PRO:
o 50 Hz or 60 Hz operation
o Ground Fault type can be set to “Residual” or
“Ground Return” depending on the CT location &
Ground Fault scheme.
Waveform capture
Sluggish Breaker Detection™, Breaker Cycle Counter
Time-stamping of Trip events
Scheduled Service Reminder
Output for closing E/O breaker
Delayed manual trip and close (close requires E/O)

The trip unit stores the trip history data for the last 8 trip
events and the trip log data in a non-volatile FRAM memory
for later recall. All the settings are stored in non-volatile
memory. Battery backup is not required.

The trip unit basic functions d not require external power to
operate. Power is derived from the current transformers (CTs).
An internal battery provides power to review and change
protection settings when CT power is not available.

The AC-PRO-NW trip unit is manufactured under multiple
patents. See the link below for additional information:
http://www.utilityrelay.com/patents.html

NOTE: this manual is written based on version 4.01
firmware. See the following for details:
http://www.utilityrelay.com/Side_Bar/Firmware _versions.html
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2.0 Standards
The AC-PRO-NW has the CE Mark.

AC-PRO-NW was tested by an independent laboratory and
found in compliance with the following standards:

IEEE C37.90.1, Surge Withstand

IEEE C37.90.2, RF Susceptibility

IEC 61000-4-3, RF Immunity

IEC 61000-4-4, Fast Transient

IEC 61000-4-5, Surge Immunity

IEC 61000-4-2, Electrostatic Discharge Immunity

EN 55011/ CISPR11 / FCC part 15, Subpart B,
Radiated & Conducted Emissions

IEC 61000-4-6, Conducted RF Immunity

IEC 61000-4-18, Damped Oscillatory Immunity

AC-PRO-NW was designed and tested per IEEE C37.59.

3.0 Trip Unit Power

The AC-PRO-NW can be powered in 5 different ways: CTs,
internal battery, USB port, 24VDC auxiliary, or by the internal
optional Voltage Divider Module (VDM).

The AC-PRO-NW is normally powered from the breaker
phase CT's if at least one phase current is above the CT
power-up threshold. If the current is not high enough to
power the trip unit, the trip unit will power down. If the unit is
powered down and a fault occurs requiring rapid response,
the high current of the fault provides CT power and the trip
unit performs as published in the Time Current Curves.

If the trip unit is connected to a Voltage Divider Module
(VDM), USB, or 24VDC auxiliary power, these sources
provide constant power.

During normal operation (in service), if the trip unit is
powered by current or voltage and no errors are present, the
OK LED should be blinking. If current is too low or if voltage
(via VDM) is not present, pressing the “DISPLAY” Push
button will temporarily power up the trip unit and display
using the internal battery. The OK LED should then be on.

3.1 Current Transformer (CT) Power

The AC-PRO-NW derives both the signal and power from
the breaker phase CTs. The trip unit will power-up with less
than 6% of the rated CT tap current through a single CT.
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3.2 Battery Power

A 3-Volt, 850 mAh, CR2, long life Lithium battery is used in
the trip unit. There are no restrictions on transport and no
special methods of disposal required with this battery.

The AC-PRO-NW design uses the battery for the following
functions / features:

1) Allows the user to commission (program) the trip unit
without using the auxiliary power pack.

2) Allows the user to recall last trip data even if the
breaker is open and without using the auxiliary power.

3) Maintains the internal clock for accurate time and date
stamping for trip history and on-demand waveforms.

Press the “DISPLAY” push button to turn the trip unit on
under battery power.

When on battery power, the trip unit will automatically turn
off 60 seconds after the last button is pushed to conserve
battery energy.

*kkk NOTE *kkk
The battery is NOT involved in the protective functions of
the trip unit. The trip unit will provide protection even if the
battery is removed.
The battery is NOT required for the trip unit to maintain
any of its memory including the user programmed pick-up
and delay settings and the last trip data.
If the battery voltage is low, the internal date/time clock
will not be correct.

See Section 21.0 for battery data and instructions on
replacing the battery.

3.3 USB Power

The AC-PRO-NW?® is equipped with a mini-USB port on the
face of the trip unit and it can be used to power the trip unit
display with the USB 5Vdc supplied by a computer, USB
wall-pack, etc.

Note: USB power is NOT sufficient for powering
AC-PRO-NW when using a relay (secondary injection) test
set.

3.4 24VDC Auxiliary Power

The AC-PRO-NW® can be powered by 24VDC Auxiliary
power. This power source is optional and is not required for
LSIG protection features. 24VDC power is required for the
following features: Relay outputs, Shunt Close, General
inputs, Remote Quick-Trip.

Many NW breakers/cubicles are already equipped with
24VDC Aux power.

24VDC Aucxiliary power requirements:
Voltage: 23-28VDC with correct polarity
Power supply sizing: 3 watts minimum per AC-PRO-NW
Protection: protect each AC-PRO-NW with 1A fuses
Use a minimum of 1 power supply per lineup.

3.5 Voltage Divider Module (VDM) Power

The AC-PRO-NW® trip unit is available with an optional
internal Voltage Divider Module (VDM). The VDM provides
breaker 3-Phase voltage used for power information and
also provides power for the trip unit independently from the
CTs. See Section 8.0 for more information on the Voltage
Divider Module (VDM).
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4.0 AC-PRO-NW®Views and Images
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Figure 4.1: Front and Rear View Drawing
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RELAY 1 —
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Bottom connections
(VDM, actuator, and limit
switch) are made when
trip unit is mounted to
the existing "trip unit
cradle".
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Figure 4.2: AC-PRO-NW Front View Photo

OLED Display

The display is normally off. Pushing the
“DISPLAY” button (B) turns on the display. Refer
to Section 6.0 for menu navigation.

DISPLAY Push Button

Pushing the “DISPLAY” button will turn on the
display. If no buttons are pushed for 60 seconds,
the display will turn off. When the display is at the
main screen, pressing the button will change the
smart button labels, allowing access to additional
menus/functions. When the display is ON, and the
button is held for 3 seconds, the display will return
to the main screen.

“Smart” Push Buttons

These four (4) push buttons perform the functions
indicated on the bottom of the OLED display.
These buttons are used for all menu navigation.

Red PICK-UP LED (red)
This LED will illuminate if the current exceeds the
LT pick-up setting.

Wireless LED (blue)

This LED will illuminate (blink) if the wireless radio
is enabled.

Test Port (shown w/ cover on)

This port is for secondary injection testing with
URC B-292 Test set.

Top Aux connector (see next page)

AC-PRO-NW Serial Number
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Green OK (Self-Test) LED

When the trip unit is powered up, this LED is on
and blinking unless a problem is detected. If the
trip unit is not powered up, the OK LED will not be
on. If the “DISPLAY” button is pressed, the OK
LED should come on, unless a problem is
detected. See Section 11.1 for Trip Unit Power
and Section 20.0 for Errors.

Battery Cover / Holder

To replace the battery, remove the screws and
slide battery cover out, remove the old battery and
insert a new CR2, 3-Volt Lithium battery. Replace
the battery cover/holder and screws. See Section
21.0.

Mini-USB Port (shown with cover)

The electrically isolated mini-USB port is available
for connection to a laptop/ personal computer for
uploading & downloading of settings, information,
and firmware; SAFE-T-TRIP remote trip device
operation; or USB wall pack for auxiliary power.

RS-485 LED (green)
The communications active LED illuminates when
the trip unit is communicating information via RS-
485 Communications.

Quick-Trip LED (red)

This LED will illuminate when the device is in
Quick-Trip mode (Arc Flash hazard reduction /
ERMS).
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24v+ QT 485+ IN

Figure 4.3: AC-PRO-NW Top (Auxilary) View

Top Aux Connector:
24V(+) Aux Power
24V(-) Aux Power

Local QT Switch
RS-485 Comm (-)
RS-485 Comm (+)

space
Remote QT in (+)
Remote QT in (-)
Remote QT out (+)
Remote QT out (-)
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URC CTs MUST BE
INSTALLED AND CONNECTED
AC-PRO-NW IS NOT COMPATIBLE
WATH DEM SENSORS
:
®
o

Figure 4.4: AC-PRO-NW Rear View Connections

1. Rear Auxiliary Connector 3. CT wiring connector
a. Shunt Close (+) (see label for polarity dots)
b. Shunt Close (-) Neutral
c. space Phase C
d. General Input 1 Phase B
e. General Input 2 Phase A
f. Relay Output 2
g. Relay +24V Com 4. Actuator and Limit Switch pin
h. Relay Output 1 connections (mates automatically
when trip unit is attached to existing
2. Wireless Communication Switch mount)
“ON”= unit is capable of wireless comm, if
enabled using front panel 5. VDM (Voltage Divider Module) Pin
“OFF = wireless circuitry is disabled and connections (mates automatically
the user cannot enable the feature using when trip unit is attached to existing
the front panel mount). These pins are present on AC-
PRO-NW equipped with the optional
(internal) VDM.
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Phase A { . 7%\k BREAKER CTs

Load

Figure 5.2: AC-PRO-NW Typical Ground Return Wiring Diagram

5.1 CT Wiring connection

The CT inputs are on an 8-pin connector on the back of the
trip unit. The connector includes wires for the Phase A CT,
Phase B CT, Phase C CT, and optional Neutral CT.

A neutral CT wiring harness is provided as part of the neutral
CT installation kit. The neutral CT kit is required for units
applied to 4-wire systems where Ground Fault protection is
desired or required. The ground fault function on a 3-wire
system does not require a neutral CT. Additionally, this
connection method allows Neutral Overload Protection to be
implemented.

5.1.1 Ground Fault Wiring Configurations

The AC-PRO-NW is compatible with multiple types of
existing Ground Fault protection schemes.

Figure 5. shows a residual Ground Fault wiring diagram. For
this configuration, the AC-PRO-NW calculates the residual
Ground Fault current. If the system is a 4-wire

(3-phase + neutral), the neutral CT must be provided if
Ground Fault protection is desired.

Figure 5. shows a ground return Ground Fault wiring
diagram. For this configuration, the AC-PRO-NW directly
measures the Ground Return current on the neutral current
input. An Aux CT can be supplied for current isolation in the
ground circuit. This configuration only applies to 4-wire
systems where Ground Fault protection is required. Neutral
protection cannot be implemented if the Ground Fault type is
Ground Return.

See Section 11.14 for Ground Fault settings.
Contact Utility Relay Company if your Ground Fault

Protection scheme is different than the typical schemes
shown above.

5.2 Actuator connection

The existing breaker trip actuator is connected to the AC-
PRO-NW automatically (via pins) when the trip unit is
mounted to the breaker.

5.3 Breaker limit switch connection

The existing breaker limit switch is connected to the AC-
PRO-NW automatically (via pins) when the trip unit is
mounted to the breaker.

This limit switch is used for the following:
. Determine breaker position for indication, control
logic, and cycle counting.
. Instantaneous-on-close protection: this protects
the breaker from closing in on large faults.
. Sluggish breaker detection: measurement of the
breaker mechanism time.

5.4 Test Set connection

The Test port on the front of the AC-PRO-NW is exclusively
for use with the URC B-292 Secondary Injection Test set
and CA-7-114-NW cable.

The Test port is for temporary use and should only be used
when the breaker is NOT in service. When the breaker is in
service, the test port cover should be in place.

The Test port includes current inputs, a trip signal output,
and auxiliary power.
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5.5 Auxiliary Connections
The AC-PRO-NW includes two Auxiliary terminal blocks.

The top Auxiliary terminal block is shown in Figure 4.3. It
allows for connection of 24VDC Auxiiliary power, Local
Quick-Trip switch, RS-485 Communications, Remote Quick-
Trip switch (input), and Remote Quick-Trip indication
(output).

The rear Auxiliary terminal block is shown in Figure 4.4. It
allows for connection of Shunt Close (output), Relay outputs,
and General inputs.

Wiring for the auxiliary terminal block is furnished in
AC-PRO-NW retrofit kits.

The auxiliary terminal block features set-screw connections
and accepts #14 AWG - #28 AWG conductors.
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5.5.1 24VDC Auxiliary power input
The top aux connector can accept 24VDC Auxiliary power.
See Section 3.4 for additional information.

5.5.2 Local Quick-Trip switch input

For applications where a local external pad-lockable Quick-
Trip switch is required, a local Quick-Trip (ERMS) switch can
be connected to the top aux connector. This input is
exclusively for connection to a local, cubicle door-mounted
pad-lockable switch provided by URC.

For more information about Quick-Trip Arc Flash Hazard
Reduction, see Section 7.0.

5.5.3 RS-485 Communications

The top aux connector can be connected to a 2-wire RS-485
network for Modbus communications. Refer to the
Communications Section of this manual for additional
information.

5.5.4 Remote Quick-Trip switch (input)

For applications where a Remote external Quick-Trip switch
is required, a Remote Quick-Trip (ERMS) switch can be
connected to the top aux connector. This input is exclusively
for a remote switch with an external 24VDC, 120VAC, or
125VDC source.

The AC-PRO-NW must be supplied with 24VDC Aux power
for the Remote Quick-Trip feature to function.

For more information about Quick-Trip Arc Flash Hazard
Reduction, see Section 7.0.

5.5.5 Remote Quick-Trip indication (output)
For applications where Remote Quick-Trip indication (for
example and LED or input to a system) is required, the
related wiring can be connected to the top aux connector.
This output is exclusively for a remote switch with an
external 24VDC, 120VAC, or 125VDC source. The output is
rated 100mA.

The AC-PRO-NW must be supplied with 24VDC Aux power
for the Remote Quick-Trip feature to function.

For more information about Quick-Trip Arc Flash Hazard
Reduction, see Section 7.0.

5.5.6 Shunt Close (output)

For breakers that are equipped with an OEM “XF” close coil,
the AC-PRO-NW is capable of initiating a close signal. When
the command is issued, this output “closes” for 200ms.

The AC-PRO-NW must be supplied with 24VDC Aux power
for this feature. The output ratings are as follows:

Voltage: 250VDC max, 240VAC max

Momentary Current: 4A max

5.5.7 Relay Outputs

The AC-PRO-NW is equipped with two (2) programmable
“relay” outputs. The trip unit includes a common +24V output
that can be used with these outputs.

The AC-PRO-NW must be supplied with 24VDC Aux power

for the relay outputs to function. The output ratings are as
follows: Voltage: 24VDC, Current: 20mA
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5.5.8 General Inputs

The two (2) general (digital) inputs are intended for future
features and presently have limited functionality. The AC-
PRO-NW +24V common output can be wired through a
switch or contact. If 24VDC is applied to an input, the input
status “ON” is displayed on a screen in the “More” menu.

5.5.8.1 Alarm Operation

If used for Alarms, all related alarms and errors result in a
specific message on the display screen. The relay can be
configured to operate for any combination of the conditions
listed in Table 5-A. The reset method for each alarm
condition is also listed in the Table below.

Alarm Condition Reset Method

Trip Manual reset
Internal Error Auto reset
Actuator Open Error | Auto reset

Sluggish Breaker Manual reset

UnderVoltage* Manual reset
OverVoltage* Manual reset
LT Pickup Auto reset

Phase Current
Manual reset
Unbalance

Phase Loss/Rev * Auto reset

Reverse Power* Manual reset

Ground Fault Manual reset

Service Reminder Manual reset

High Current Auto reset

Reversed CT Auto reset

* - requires VDM / “Manual” = reset by user
“Auto” = trip unit resets when condition no longer present

Table 5-A: Alarm Configuration

The alarms listed as “Manual Reset” can be reset at the
alarm screens. Additionally, the alarms can be manually
reset using the “More” menu. See Section 20.0 for the alarm
screens and Section 20.3 for the manual alarm reset screen.

5.5.8.2 Zone Block Operation
1. When the Programmable Relay Function is set to “Zone
Block” (See Section 11.15.2), the relay contact will
operate rapidly when current exceeds the respective
pickup setting.

The user must set the “Programmable Relay Function”
setting to “Zone Block”.

The user must then set the “Zone Block Relay Contact
Operation” setting to operate for the “ST Pickup”, and/or
“Inst (Instantaneous) Pickup”, and/or “GF Pickup”
condition(s).

Typical Zone Block Relay Contact operation for
Instantaneous Pickup condition (24VDC Aux power
required. See note 6a below):

a. Once AC-PRO-NW detects an Instantaneous
overcurrent event, it will commit to
Instantaneously trip the breaker and it will
operate the Zone Block relay contact.
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b.  The Zone Block relay contact will operate ~6-
10ms after the start of the Instantaneous
overcurrent event.

c. The Zone Block relay contact will remain in

the operated position while the current is
greater than the pickup setting, plus at least
an additional ~30-60ms.
Typical Zone Block Relay Contact operation for Short
Time (ST) or Ground Fault Pickup (GF) condition
(24VDC Aux power required. See note 6a below):

a. Once AC-PRO-NW detects an ST or GF
overcurrent event, it will begin timing for that
trip function, and it will operate the Zone
Block relay contact.

The Zone Block relay contact will operate ~6-
16ms after the start of a ST overcurrent
event, or ~16-40ms after the start of a GF
overcurrent event.

The Zone Block relay contact will remain in
the operated position while the current is
greater than the pickup setting, plus at least
an additional ~30-60ms.

Zone Block (customer) requirements:

a. Supply 24VDC auxiliary power to each AC-
PRO-NW. (required for rapid operation and
for automatic reset of relay contact). (allow 3
watts per AC-PRO-NW)

Supply wiring and voltage for/from upstream
relay digital input. (AC-PRO-NW Zone block
contact is a dry contact).

5.

6.

See Section 11.15.2 for additional
information.

5.6 USB Port

The USB Port (mini-USB) on the front of the trip unit is
electrically isolated and available for the following connection
options:

1) Laptop or personal computer with InfoPro-AC software:
(See Section 22.0 for more information. )

2) SAFE-T-TRIP remote trip device.

A rubber cover is provided for the USB port.

#*+* IMPORTANT ****

Replace the USB port cover after use.

5.7 VDM Connections

If the AC-PRO-NW is purchased with an internal VDM
(Voltage Divider Module), it will be capable of voltage,
power, and energy features.

The existing breaker voltage connections to the AC-PRO-
NW are automatically made (via pins) when the trip unit is
mounted to the breaker. The existing voltage connections
are located on the load side (lower terminals) of the breaker.
Refer to Section 8.0 for additional Voltage Divider Module
(VDM) information.
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6.0 Menu Navigation

AC-PRO-NW settings and information can be navigated
using the push buttons on the face of the trip unit. Pressing
the “DISPLAY” button wakes the display up from its power
saving mode. After the display is on, all menu navigation is
accomplished using the screen prompts and (4) smart
buttons below the display. The smart button labels appear
at the bottom of the screen.

In normal operation, the main screen is the first screen
displayed after waking the display up. The main screen
provides actual values for Phase A, B, and C current, as well
as Neutral and Ground Fault currents. For Phase currents
below 10% of the CT rating, “LOW” will be displayed.
Neutral and Ground Fault fields will be blanked when these
currents are below 10% of the CT rating.

Additionally, if a Voltage Divider Module (VDM) is present,
the main screen also displays voltages for Phase A, B, and
C. The main screen also provides access to four (4) main
menus via smart buttons. See the main screen example
below along with list of menus and sub-menus:

Figure 6.1: Main Screen
(Optional voltage values shown)

1) PWR (Power Menu): This menu provides access
to power values, which become available if the
optional Voltage Divider Module (VDM) is
connected.

2) SET (Settings Menu).

a. REV (Review Settings sub-menu): This sub-
menu allows review of all user settings without
the option of changing the settings.

b. CHNG (Change Settings sub-menu): This
sub-menu allows the user to change all
protection, alarm, and breaker information
settings.

c. TEST (Test Mode): See Section 14.1.1.

3) HIST (Trip History Menu): This menu provides
access to trip history information for up to eight (8)
trips.

4)  MORE (Trip Unit Information Menu): This menu
includes serial number(s), time & date settings,
battery status, URC contact info, etc.

5) QT (Quick-Trip) — When at the Main Screen,
pressing the DISPLAY button will change the
bottom labels at the bottom of the screen. This will
allow access to the (QT) QUICK-TRIP® mode
control. See Section 7.0 for additional information.

6) BT (Wireless comm) - When at the Main Screen,
pressing the DISPLAY button will change the
bottom labels at the bottom of the screen. This will
allow access to the (BT) Wireless
Communications mode control. See Section 24.0,
Breaker Trip and Close Control for additional
information.

7) CONT (Breaker Trip and Close* control) - When at
the Main Screen, pressing the DISPLAY button
will change the bottom labels at the bottom of the
screen. This will allow access to the (CONT)
Breaker control screen. See Section 25.0, Wireless
Communications.

See Section 13.0 for information on values displayed on
readings screens.

For reference, see the following table for common smart
buttons and associated actions, which may appear
depending on the specific screen.

Smart
Button Action
Label
Next Proceed to next screen or next setting
Back Retgrn the previous screen or previous
setting
Exit Return to the Main Screen
U Increase setting value or toggle to next
P setting value.
Down Decr_ease set_tmg value or toggle to
previous setting value.
ON Turn function or feature ON.
OFF Turn function or feature OFF.

Table 6-A: Common Smart Button Actions

See Figure 6.2 for a simple view menu navigation map.

6.1 Power Menu

If the AC-PRO-NW is equipped with the optional Voltage Divider Module (VDM), the power menu becomes available. The power
menu is accessed from the main screen by pressing the “PWR” smart button. The smart buttons allow navigation to subsequent
screens, which display power information, as well as the capability of resetting energy usage values. The figure below shows the
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flow of the Power Menu.

OAE Bl mxxllab The Voltage values and
OB: A  xxxUbc "PWR" button only appear if
¢ﬁ= KKXXE wxxllca the optional Voltage Divider
B ;
GF: sl Fiwse. xHz Module (VDM) is connected.
[ PWR |[ SET |[HIST|[MORE |
Press PWR to access Power Menu
v
ElIHr-= WA HHIH Demand Period 15 min
KLIAH: HHHMMEHN
K2 HEHH Last Peak
KUAz HEHH KLD: =}
PF: B KUAD: 5| @
Reset) [Exit|[Hext ] Reset|[Edit || Back |[Exit]
v v
Reset KWHr and Reset. KUD and
EUAHR? EUAD?

Figure 6.2: Power Menu Screens
Note: Power Menu only appears if the optional VDM is connected.

6.11 Power Demand Period “Peak” values logged. Use Reset to clear the Power Demand
Peak values.
Choose Edit Menu key to modify the Demand Period. It can be ) ) . )
adjusted from a 5 to 60 minute rolling window with 15 minutes See Section 13.0 for information on values displayed on the
being the default demand period. Kilowatt Demand (KWD) and readings screens.
Kilovoltamps-Demand (KVAD) are recorded with “Last” and

Page 14


http://www.utilityrelay.com/

AC-PRO-NW® Instruction Manual rev 1.00 www.utilityrelay.com

MAIN DISPLAY MAIN
("READINGS" SCREEN) ("READINGS" SCREEN)
[ PWR |[ SET |[HIST][MORE} [Back ][ @7 ][ BT |[Cont]
T T
l v v QUICK-TRIP
POWER SETTINGS TRIP HISTORY SCREEN 1
KW, KVA, PF [ REY |[CHNG] [TEST][ERIT]| |[More [ Rev |Elear][Exit]| | LSECURITY CODE
KWHr, KVAHr SETTINGS ‘ i
KWD, KVAD
REVIEW TEST MODE TRIP HISTORY WIRELESS
SEQUENCE SCREEN 2
Rev SECURITY CODE
| SECURITY CODE | |
v Y
BREAKER CONTROL
| CT RATING | | CT RATING | CONFIRM
v v P
POWER FLOW DIRECTION | | POWER FLOW DIRECTION | SECURITY CODE

A
[ TRIP TYPE, DATE, TIME, # |

[ FrREQ/POLAR/OPEN CKT | [FREQ/POLARJOPEN CKT | REVIEW
ADDITIONAL TRIPS

| LT SETTINGS | | LT SETTINGS |

v v [ TRIP CURRENTS & VOLT. |
| ST SETTINGS | | ST SETTINGS |

¥ ¥ [ BKRMECHANISMTIME |
| INST SETTINGS | | INST SETTINGS |

v v .
[ oFsettines# | | GF SETTINGS#1 | EREAKER NAVE.

BREAKER STATUS:
[ PROGRAMMABLE RELAY | | PROGRAMMABLE RELAY | (U%AT) [Tine) [Exit] et ]
[ PROGRAMMABLE RELAY | | PROGRAMMABLE RELAY | v
TRIP UNIT INFO (S.N. & FAW)

[ cFserrines#2 | [ oFseTTINGs#2 | i

1 v [Back][URC |[Exit][Hext |
[ HIGH CURRENTALARM | | HIGH CURRENT ALARM | v

: ;
[ QUICKTRIPSETTINGS | | QUICK TRIP SETTINGS |

v v | BREAKER CYCLE COUNT |
[ NEUTRALPROTECTION | [ NEUTRAL PROTECTION | 7

‘ SERVICE REMINDER |

2
[PHASE CURR UNBALANCE | [ PHASE CURR UNBALANCE |
v

uv TRIP UV TRIP
UV ALARM UV ALARM
OV TRIP oV TRIP
| TIME & DATE |
OV ALARM OV ALARM v
v | CHANGE TIME & DATE |
PHASE LOSS/REV PHASE LOSS/REV
REVERSE POWER SETTING| |REVERSE POWER SETTING |\ﬁlr‘m |[(Batt][GFT J[Exit ‘|
[ SLUGGISH BKR SETTING | | SLUGGISH BKR SETTING |
v [ ALARM RELAY RESET |
[ ALARMRLY SETTINGS 1 | [ ALARMRLY SETTINGS 1 _|

v r [GATTERY TEST ]
BATTERY TEST
[ ALARMRLY SETTNGS2 | [ALARMRLY SETTINGS2 _|
¥ : [GROUND FAULT TesT]
[ALARMRLY SETTINGS3 | [ALARMRLY SETTINGS3 | GROUND FAULT TEST
v

v

KEY
[ CLOSEBRKROUTPUT | | CLOSEBRKROUTPUT | =
v 3 SETTING / SCREEN WILL APPEAR IF VDM MODULE IS
CONNECTED.
[ ommswitcHTYPE | [ LIMITSWITCHTYPE |
v v NOTE: THIS IS A TYPICAL MAP. SCREENS &
[ DATETIMEFORMAT | | DATEMIMEFORMAT | SEQUENCES VARY DEPENDING ON ORDER
v v CODES AND SETTINGS.
RS485SETTINGS1 | |  RS-485SETTINGS1 |
v ‘ v
MODBUS OPTIONS | [ MopBus oPTIoNs |
[ VERIFY & SAVE SETTINGS |

Figure 6.3: Typical AC-PRO-NW Menu Navigation Map - Simple View
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6.2 Settings Menu

The settings menu provides the ability to review and modify
settings. The first settings menu screen provides access to
the following settings sub-menus by pressing the associated
smart push buttons: review settings sub-menu, change
settings sub-menu, and Test Mode. See the settings menu
first screen in the following figure:

Y f
1

Press SET to access
the settings menu

v

Figure 6.4: Settings Menu first screen

For details regarding Settings, refer to Section 11.0.

6.3 Trip History Menu

The AC-PRO-NW stores data from the last eight (8) trips.
The trip history menu displays this information. The trip unit
stores trip counts, types, time stamps, and currents. If a
VDM is connected, voltages will also be stored in the trip
history. Additionally, the breaker mechanism times for all
trips are stored. Refer to Section 12.0 for details regarding
trip history and navigating the trip history menu. (Use
InfoPro-AC software to view current and voltage waveforms.
See Section 22.0.)

6.4 More Menu
The more menu provides access to the following trip unit

information and functions:
1) Breaker Name (use InfoPro-AC to set)

2) Breaker Status (requires limit switch)

3)  Trip unit serial number.

4) Local display serial number (this is separately
provided since the local display can be separated
from the trip unit).

5)  Trip unit firmware revision number and VDM
version number (if applicable).

6) Local display firmware revision number.

7) Time and Date - Viewing and setting.

8) Manually reset the alarms.

9) Battery test and status.

10) Utility Relay Company contact

information.(More/Next/Next/URC button)
Perform a Ground Fault Trip Test
Breaker Cycle Counter

Scheduled Service Reminder (see below)

14) General (digital) input status
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6.4.1 Time and Date Setting

The time and date setting is accessed via the MORE menu,
by pressing the MORE button at the main screen, then the
time button, then the change button, as shown and noted
below in Figure 6.5: MORE Menu.

The time and date setting is important, as trip events and
waveform captures are time stamped.

* IMPORTANT ****
The time and date must be set after commissioning the
AC-PRO-NW or after replacing the battery to ensure the
time stamps (of trips and on-demand waveforms) are
recorded and are correct.

In order for the time and date to remain accurate after
setting, a fresh battery must be in place.

There is no provision for daylight savings time.

6.4.2 Utilities
6.4.2.1 Alarms

See Section 5.3.1 Alarm Operation for all alarms. Use
screen to Reset.

6.4.2.2 Battery Test and Status

The trip unit internal battery state can be tested and
viewed using the MORE menu. Press “MORE”, then press
“Util", then “Batt” as shown below. “Test” displays voltage.

6.4.2.3 Ground Fault Trip Test

The trip unit can perform a Ground Fault trip test. This
simulates a measured Ground Fault condition, and tests the
trip unit’s ability to perform a trip. Ground Fault Protection or
Quick-Trip Ground Fault Protection must be turned on to
perform a Ground Fault Test Trip. See Figure 6.5: MORE
MenuError! Reference source not found..

6.4.3 Breaker Cycle Counter

If the Sluggish Breaker Position Indicator 52a / 52b limit switch
is active (See 5.3.3), the “Breaker Cycle Counter” will log the
number of operations of the breaker that occurred while the
trip unit was powered up. Choose the DISPLAY key, More,
Next (3) times. The Breaker Cycle Counter can be RESET at
same menu and via InfoPro-AC. (Note: the trip unit must be
powered via CTs, VDM, USB or Aux Power to log breaker
operations.)

6.4.4 Scheduled Service Reminder

This feature allows the user to program a “reminder” date for
breaker service. The user can also program a company name
and contact info. On the reminder date, a “Service Reminder”
screen will appear with the company name and contact info, if
entered.
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Press MORE to access MORE Menu

Screen only appears if user setting is
52a or 52b. Screen is skipped if
setting is OFF. If current is flowing,
but contact indicates breaker is open,
display "ERROR. CHECK SETTING,
CONTACT, OR WIRING".

OA: xmxA xxblab
OB xmxA  xxxUbe
OC: xmxA xxbloa

Mi  wxxxA
GF: xxxxA  Fixx.xHz

[FWR |[ SET |[AIST][FORE}

The Voltage values and

"PWR" button only appear if
the optional Voltage Divider
Module (VDM) is connected.

If Limit Switch setting is 52a or 52b, then show
breaker status screen. Else, skip breaker status
and Breaker cycle count screen.

Breaker Hame!
Breaker wmss

Breaker Status!
[OPEN or CLOSED]
(hased on limit sw

\Utl.ilHTime |[Exit ][ More Hp

URC AC-PRO-II
TRIP UNIT Information
SN s R
Firm. Bew. ®.x.x:.050
UDM Rew. =

Back Hext.

Utilite Relad Co.
AC-PRO-II LOCAL
DISPLAY Information
R L
Firm. Rew. x.X.x). 68

[URC ] [Back |[Exit | Hext.]

l

]

AlrmiReset Alarm relaw
Batt: Batterw Test
GFTest: GF Test Trir

[Alrm][Batt | [GFTest)[Exit)

Time And Date
®ixxixx PM

MM I
Chanae

Utility Relaw Co.
wi, utilitarel ay, com
Phone ©2582)289-2364

Breaker cucle count:
a

[ URC |[Back |[Exit |[Hext |

A

Time And Dale

®ui R i PM
MW NN

"Up" and "Down" are used to
change values. The "Next"

[ Ur |[Down |[Exit][Hext]

button is used to proceed to the
next setting. The "Back" button
and "AM" & "PM" buttons will
also appear in the Time & Date
setting sequence.

l

y

Service Reminders 0ON
Date:@l-18-22
ComFata: ABC Breakers

Contacts 395-289-2064
[Exit|[Edit |[Back |[Save]

Confirm Clear<Reset?
This mas take ur to
18 seconds. Screen
will shut off when
Alarm relay resets.

Clear][Back |

v
MAIH
"READIMGS"
SCREEM

[ OFf |[Exit. |[Back |[ Hext ]

pushed, after which the
voltage is displayed.

If Battery voltage is less
than 2.2V, the
""*REPLACE BATTERY**"

GROUND FAULT TEST TRIF
After pressing TrirF
at next screen. if no
triFr occurs within 18
sec; check bresker.

Hext.

GROUMD FALULT TEST TRIP GF or QT-GF i

Marually Clear Al Batters State Power resuired (CTs. or QT-GF protection
Alarms and Reset UDM, USE, or 24UDCy, | MustbesettoONto
alarm Relady? Battery Test.  x.x U and GF or GT-GF perform a GF Test Trip.

#+kREPLACE BATTERY: must be OH.

[Mewxt | Reset][Back |[Exit]| |[Test] [Back |[Exit.] @
The Battery Test voltage is | if GF and QT-GF are OFF
blank until "Test" is A 4 v

GROUNMD FAULT TEST TRIP
GF and @T-GF are HOT
turned OH. At least
one GF function must
be on for GF Test.

message appears.

A

GROUMD FAULT TEST TRIF

Press both Trir
buttons at same time.

\ Tr‘liPH Back |[Exit || Tr‘liP\

v

GROUMD FAULT TEST TRIF

aeiz about to occur.

Figure 6.5: MORE Menu
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Press both Trip buttons
simultaneously to perform a
GF Test Trip.
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7.0 QUICK-TRIP® (Arc Flash hazard reduction / ERMS)

slelslsloslslclsle

REMOTE REMOTE
QT SWITCH QT INDICATION
URC LOCAL
QT SWITCH i j
QT
EXTERNAL SOURCE
24VDC/ 120VAC

/’IEEVDC 0.1A

24vDC -
AUX PWR + EXTERNAL SOURCE
NOT REQUIRED 24VDGC/ 120VAC
FOR LOCAL QT. /125VDC
REQUIRED F2 F1
FOR REMOTE QT. E

<

o

n

| 1 I 1 | 1 I
- 485- RAT OUT
24v+ QT 485+  RATIN

TOP AUX CONNECTOR

[FRONT VIEW)

Figure 7.1: QUICK-TRIP System and Connections

connector URC Local
QT Switch
Quick-Trip
LED
7.1 QUICK-TRIP® Basics & Operation

All AC-PRO-NW include the Quick-Trip feature for Arc Flash
Hazard Reduction.

The QUICK-TRIP system is a manually controlled arc flash
hazard reduction system; otherwise known as an Energy
Reducing Maintenance Switch (ERMS). It can reduce trip
times when turned on and allows selective coordination
between circuit breakers when turned off.

If maintenance personnel must work on energized
equipment, they will first turn the QUICK-TRIP system on at
the upstream breaker feeding the equipment. If a fault now
occurs, the upstream breaker will trip quickly based on the
QUICK-TRIP settings reducing the Arc Flash Hazard to
personnel.

When the maintenance work is finished, the QUICK-TRIP
system is turned off and the original selective coordination is
back in effect.

The QUICK-TRIP mode can now be controlled with physical
switches or by “soft” means. It is recommended that only one
or the other means is used. See Section 7.5 for additional
information.

When QUICK-TRIP is ON, the following settings are enabled:
¢ QUICK-TRIP Instantaneous (QT-I)
e QUICK-TRIP Ground Fauly (QT-GF) (if QT-GF enabled
in settings)
These are standard AC-PRO-NW settings. All other settings
remain in effect. Refer to Section 6.2.

The “QUICK-TRIP” LED provides positive indication that the
QUICK-TRIP settings are active if the LED is on.

If the AC-PRO-NW is not powered up (by current, voltage
(VDM), USB or 24VDC Aux.), the DISPLAY button is
available. Pressing this button will “wake up” the trip unit
using the AC-PRO-NW battery, and the QUICK-TRIP LED
will illuminate, providing positive indication that the unit is in
Quick-Trip mode.
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The AC-PRO-NW offers several options for Quick-Trip control
and indication. Below are some options:

Option #1: Use trip unit only. No external components
or wiring.
Control: trip unit screen and buttons
Indication: trip unit LED
24VDC Aux power to trip unit: NOT required

Option 2: Use URC external local QT switch
Control: URC local external lockable switch
Indication: trip unit LED
24VDC Aux power to trip unit: NOT required

Option 3: Remote QT switch and indication
Control: Remote QT switch
Indication: Remote QT LED or Remote system input
and trip unit LED
24VDC Aux power to trip unit: REQUIRED
External voltage: REQUIRED for Remote switch and
indication

Option 4: Reuse existing ERMS Switch/LED or
Install new QT Switch/LED
Control: QT switch/LED combo
Indication: QT switch/LED combo
and trip unit LED
24VDC Aux power to trip unit: REQUIRED
External voltage: 24VDC REQUIRED

% IMPORTANT ****
A qualified engineer must determine the QUICK-TRIP
settings, calculate the incident energy levels and
determine the Hazard Risk Categories (HRC).
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7.2 Local QT-Switch 7.3 Remote QUICK-TRIP® Switch

To install the QT-Switch: AC-PRO-NW is provided with terminals for connection to a
remote QUICK-TRIP switch (provided by others). 24VDC

1. Use a 22mm switch knock-out punch to make a hole Aux power to AC-PRO-NW is required for Remote QT.

in the cubicle door for the selector switch.

2. Attach the selector switch, padlock attachment and
contact blocks to the cubicle door.

3. Wire the 2/C cable to AC-PRO-NW on the breaker. On
drawout breakers, utilize spare secondary disconnect
terminals, or use the wire harness with connector
supplied by URC. On the switch, ensure the “NO-LV”
contact of the QT switch is wired.

*kkk NOTE *kkk
QUICK-TRIP can be activated (by applying 24VDC,
120VAC, or 125VDC to the remote Quick Trip switch
terminals) even when the AC-PRO-NW Local QT switch
is in the OFF position. Therefore, if a remote
QUICK-TRIP switch is installed, URC recommends
installing label(s) or nameplate(s) that indicate the
presence and location of the remote QUICK-TRIP switch.

7.4 QUICK-TRIP® Remote Indication
Use 22mm punch. The AC-PRO-NW is provided with terminals for connection
to a customer supplied remote QUICK-TRIP indicating light
or other device. 24VDC Aux power to AC-PRO-NW is
required for this feature. The output is rated
24VDC/120VAC/125VDC 100mA.

Figure 7.2: Local QT-Switch Mounting

7.5 QUICK-TRIP® ON / OFF Control

QUICK-TRIP® arc flash hazard reduction can be activated using local or remote switches (See Sections 7.1 and 7.3) or via three (3) other
“soft” methods including the AC-PRO-NW front Keypad, via InfoPro-AC (USB), or the Smart 1-Line HMI. (See Figure 7.4: Breaker
Control and Figure 7.3: Front Panel QUICK-TRIP ON/OFF Control.) URC recommends using only one means or the other (use either
physical switches OR use a “soft” method).

Control and Logic Notes:

1. If a physical QT switch is connected and in the ON position:
a. The only way to turn QUICK-TRIP OFF is by switching the physical switch to the OFF position.
b. All “soft” QT control methods are not available.

2. If a physical QT switch is not present or is connected but in the OFF position, then QUICK-TRIP can be turned ON or OFF by using
one of the “soft” methods (AC-PRO-NW front panel, InfoPro-AC (USB) software, or Smart 1-Line via RS-485 communications).

To control QUICK-TRIP® mode via the keypad, when at the Main Readings screen, press the “DISPLAY” button, then select “QT”, and
then turn Quick-Trip ON or OFF using the buttons below. You will need to enter the Security Code (last 4 sigits of serial number) and then
confirm you wish to make the setting adjustment. The Quick-Trip Indicating LED on the trip unit will be lit if trip unit is in QT mode.

y

OAr mEmmA  xxxMab QUICK-TRIP Notes:
0B oA xxtlbc DISPLAY| 1. From the Main (Readings)
¢ﬁ ::::2 xxxlica . screen, press the DISPLAY
GF: oot Fisoc. xHz button. This will bring up a
new set of button options.
PWR |[ SET || HIST |[MORE
LFUR ][ SET ][HIST][HORE] 2. Press "QT" to bring up the
Quick-Trip (QT) status screen.
ORF COA oddlab 3. If a physical (external) switch
$g' ::::2 :::EE: is connected and in the ON
He  ssesmi position, the status screen will
GF?! =xxxA F2xx. xHz indicate the same, and the
ON/OFF control buttons will
be hidden. See screen below.
Guick-Trip<@T> Status Buick-Trip{@T> Status
QUICK-TRIF HUICK-TRIF
OFF ]y
{external switch OM}
[an J[OFF | [Exit]

Security Code
To change BT state
enter 4 disit code.

[55]5]5)
Ur |[Down | [Mext J[Exit]

Enter

Quick-Trir<@T> Status
GUICK-TRIF
g}

[(on ][0FF ]

[Exit]

Figure 7.3: Front Panel QUICK-TRIP ON/OFF Control
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Broaker control buttons
TRIP

Status

Arc Flash Roduction Modo

QUICK-TRIP
OFF ON

Broaker Closed

o o o

QUICK-TRIP OFF

Quick-Trip OFF

Exit

=4
g
b

aker control buttons

NOTE:
TRIP All actions require
ar

confirmation boforo
command is sent

Status.

Broaker Closed

o o o

" QUICK-TRIP ON

Figure 7.4: Breaker Control Window (InfoPro-AC or Smart 1-Line)

Note: To allow remote Quick-Trip control with Smart 1-Line (RS-485), the “Soft QT SW” Modbus option (permission setting) must be

enabled locally at the AC-PRO-NW.

8.0 Voltage Divider Module (VDM) (optional)

The optional Voltage Divider Module (VDM) provides the
following voltage-based protection and voltage and power
calculations:

. Voltage Metering
o Line-to-Line
. Power Metering:
(KW, KVA, KWHTr, KVAHTr, PF, KWD, KVAD)
Under-Voltage Trip & Alarm
Over-Voltage Trip & Alarm
Phase Loss/Reverse Trip and Alarm
Reverse Power Trip and Alarm

The VDM is rated for up to 600V three-phase power
systems.

* IMPORTANT ****

On the Masterpact NW breaker, the normal location for
the existing voltage taps is the load side of the breaker.
If continuous trip unit power is desired (for example,
for communications, even when breaker is open)

24VDC Auxiliary power is required.

8.1 Voltage-Based Protection

When equipped with the internal Voltage Divider Module
(VDM), the AC-PRO-NW can be used to provide voltage-
based protection using the UnderVoltage, OverVoltage, and
Phase Loss/Reverse features.

*+ IMPORTANT ***
If line voltage is the only source to the trip unit (no
current, no 24VDC aux power), it must be present for 5
seconds before a voltage-based trip can occur.

**** IMPORTANT — PHASE LOSS & UV ****
Reminder: Although AC-PRO-NW derives power from the
system current (CTs) and from system voltage (VDM),
there are some UnderVoltage (UV) or Phase Loss
circumstances (i.e. a total power loss, Phase Loss with
no current, etc) where the AC-PRO-NW is not powered
by the CTs or the VDM. Therefore, if Phase Loss or UV
protection is desired in these circumstances, reliable
24VDC Auxiliary power to AC-PRO-NW is recommended.

Page 20
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9.0 SAFE-T-TRIP™ (optional)

The SAFE-T-TRIP remote trip device is available for the
AC-PRO-NW. The SAFE-T-TRIP allows an operator to trip
open a breaker without standing in front of the breaker. It
also provides a way to obtain the breaker mechanism
operation speed for the important first operation. This is
accomplished using the patented Sluggish Breaker feature in
the AC-PRO-NW.

The SAFE-T-TRIP device is furnished with a permanently
connected 30-foot USB cable, allowing the breaker to be
tripped without standing directly in front of the breaker, thus
reducing the arc flash hazard risk.

The SAFE-T-TRIP device connects directly to the trip unit
Mini-USB port or the door-mounted USB Extender.

ACAUTION

The SAFE-T-TRIP device should not be operated while
standing in front of a racked in breaker or breaker cubicle.
The SAFE-T-TRIP is supplied with a 9V lithium battery, the
attached USB cable with magnetic cable wrap (for stress
relief), and Instructions, in a durable, waterproof case.

Figure 9.1: SAFE-T-TRIP

-

Figure 9.2: SAFE-T-TRIP in case
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10.0 Sluggish Breaker™ Detection

The AC-PRO-NW patented Sluggish Breaker Detection
feature captures the breaker mechanism time when a trip
occurs that was initiated by the trip unit. If the breaker
mechanism time is in excess of the Sluggish Breaker
mechanism time setting (see Section 11.25), an alarm
message will appear, and if set, the programmable relay will
operate.

If a “sluggish” trip occurs, breaker mechanism maintenance
is required.

The “default” settings for this breaker are Sluggish Breaker
Threshold: 33ms, and limit switch: 52a.

When the AC-PRO-NW sends a trip pulse to the breaker
actuator, the Sluggish Breaker timer starts. The trip unit
determines the breaker mechanism time by one of two
methods:

1)  Limit Switch Method: Most Masterpact NW
breakers are equipped with an existing 52a limit
switch that is already wired to the trip unit
mounting cradle. The AC-PRO-NW limit switch
user setting should set to “52a”. The trip unit will
record the breaker mechanism time based on the
change in state of the limit switch. The Sluggish
Breaker timer stops when the limit switch changes
state. After installation, the user should verify the
limit switch operation by reviewing the breaker
position on the screen in the “More” menu, and by
observing breaker mechanism time in “Trip
History”.

Zero Current Method: If a limit switch is NOT
present on the breaker, the limit switch user
setting should be set to “None”, and the trip unit
will record the breaker mechanism time by
monitoring the current values. The Sluggish
Breaker timer stops when the current is zero. This
method records the breaker mechanism time for
each breaker pole.

*kkk NOTE *kkk
When using the zero current method, the Sluggish
Breaker feature requires the pre-trip primary
current to be 10% of the CT rating or greater.

ddkhlarningkks

*#Seruice

EBreakers+ss

Figure 10.1: Sluggish Breaker Screen
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11.0 Commissioning the AC-PRO-NW®

Before the AC-PRO-NW trip unit is put into service, it must
first be commissioned so it will function. This requires the
user to enter all of the pick-up and delay settings into the
unit.

The commissioning process normally takes less than a few
minutes to complete.

The AC-PRO-NW can be commissioned using the local

display screen, or using the InfoPro-AC software application.

For commissioning using the local display screen, continue
reading this section. For commissioning using the
InfoPro-AC software application, see Section 22.0, and the
InfoPro-AC help guide included in the application.

/\ WARNING

=% IMPORTANT ***
The trip unit will NOT FUNCTION as it is shipped from
the factory. The user must first COMMISSION the unit as
outlined in this Section or Section 11.3 to make it
functional.

11.1 Powering-Up the Trip Unit for
Commissioning

In normal service, the AC-PRO-NW is powered directly from
the breaker mounted CT’s.For commissioning, the trip unit
can be powered up in any of the following ways:

11.1.1 Internal Battery

Press the "DISPLAY" button to power-up the trip unit using
the internal battery.

The trip unit is designed to shut off automatically if none of
the push buttons on the face of the unit are pressed for 60
seconds. It is best to have all the desired settings readily
available before commissioning the unit when using the
battery.

If the unit shuts down before the commissioning process is
completed, the process must be started again from the
beginning.

11.1.2 USB Power

Connect a laptop, PC, or USB wallpack to the front mini-USB

port of the AC-PRO-NW. The unit will be powered
continuously, regardless of the power system current and
voltage.

11.1.3 24VDC Auxiliary Power

Apply 24 VDC to the "+24VDC Aux Power" terminals on the
top Aux connector.

11.2 Un-commissioned Screens

After the AC-PRO-NW is installed on the breaker and
powered up, it must be commissioned as follows:

1) Press the “DISPLAY” button to turn on the display.
2) The “Un-commissioned” message will appear (see figure
below).

Akl ARM T MG
HO PROTECTION

Ernter settinss before
Flacing in service
Push "SET" to begin

AboLr

Utilita Relas Co.

w . ut il itorel ag. com
Phone (880 Z289-2364

[TU][ LD ] [Eack]

Utility Relas Co.
AC-PRO-HW
TREIF UHIT Information

SH RERRARRREE
Firm Reu H.HH.RKK

Utilita Relaa Co.
AC-PRO-HW
DISFLAY Information
SoH HHXXHHKKHX "

Firm Reu H.HH.®
Back

Figure 11.1: Un-commissioned Screens

Pressing “SET” will start the user settings process. See
Section 11.3.Pressing “About” will go to the “URC” menu.
The URC menu has links to the Trip Unit [“TU"] Firmware
Version. See Figure 11.1: Un-commissioned Screen above.
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11.3 Entering & Changing Settings locally

"Un-commissioned" screen

ORI xwmxh  xxxlab SEE SECTION 6.0 FOR MENU
LM DO TE ST T OB: =xExA  wHxxUbc NAVIGATION AND TABLE 6-A FOR
Enter setiinzs before ¢E- WwoA soadica COMMON SMART BUTTON ACTIONS.
Flacing in service RN ]
Fush "SET" to beain GF XEEXA Fxx.xHz
ZET | About, | FWE || SET
Push "SET" for Settings Menu (Settings Menu is also
4 accessed from the Main screen)
HkSETT ITHGSR®
"REU"  to Rewiew <
"CHHG" tao Chanse
"TEST" for Test Mode Corminnd b g Moo= | The Security Code is the last four (4)
"EXIT" to Exit ?.:T :;zngeb;t_ﬁﬁgéc digits of the Serial Number. See
| REY |[CHMG | [TEST |[EXIT] erter 4 digit code Section 4.0 for location of Serial
N R Number. Use the Up and Down
El:fh CZNHG. o v buttons for each digit. Use Next button
ange setlings. Goto Test Mode ——»|[_Ur_]J[Diown | [Enter]| to advance to next digit.
Screen. See Press enter after last digit
Section 14.1.1 A .
CTT [ CT rating range:
v ** I HPDETﬁHT** 50A to 5000A in 25A steps, 5250A to
Securita Code URC CT=s must be 6250A in 250A steps, and 6300A.
To chahge settings iQSEQ{IEﬂMP’QEiﬁE Hu The CT rating entered into the trip unit
eniter 4 diait code with OEM =enszors. must correspond to the actual rating
[ Ur |[Down |[Exit |Enter]| of the phase and neutral CT taps.
[ Ur HDDwnHHe‘xtHExit\ I
[

TYPICAL SETTINGS BUTTON NOTES |—»
The left buttons are for . .
setting adjustments. These Fower Flow DWEHGDt'Rim':'nnL
buttong change dependlng | Ur |[Down |[Eack | Enter]| Power Flow Direction options:
on setting options. i.e. NORMAL or REVERSE
"Up/Down" or "ON/OFF".
v
Other buttons function as follows: Fresusrcd Setiina
Back: Return to previous screen Fresushcy GAHzZ.
or previous setting CT Auto-Polarity
digit/value. Correction OM | Select 50Hz or 60Hz
Enter: Advance to next screen or [SBHz.| [68Hz.| [ Back | Enter]
next setting digit/value. = -
Exit: Return to Main screen. I
Lons Time (LT LT Pickup range:
LT is ON unless ordered with ETEEEES —_— ﬁﬁﬂ 20% to 100% of CT Rating
"LT can be turned OFF" option Telay ww.x Sec ] )
. Therm Mem aH LT Pickup steps:
LT Delay range: 0.5 to 24.0 seconds. 5A steps for CT>225A

[ Ur_|[Down |[Eack |Enter]|  0.5A steps for CT<=225A

Thermal memory can be turned
ON or OFF.

v
TO SHORT TIME SETTIMGS.
SEE HEXT PAGE.

Figure 11.2: Change Settings Menu - Part 1
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ST Pickup can be turned OFF
if Instantaneous is ON.

ST Delay options: 0.0s, 0.07s,

0.10s, 0.15s, 0.20s, 0.30s, 0.40s

12T can be turned ON or OFF.

Instantaneous can be turned
OFF if Short Time is ON.

Instantaneous Override and

FROM PREUIOUS
SETTING. SEE
PREVIOUS PAGE.

SEE SECTION 6.0 FOR MENU
NAVIGATION AND TABLE 6-A FOR
COMMON SMART BUTTON ACTIONS.

|

Short Time ¢5T2

Enabled

Fick-Ur WM FMF
Telad B.xx Sec
IZ2T Ramr OFF

[Back][ Ur |[Down ] [Enter]

ST Pickup Range: 150% to 1000%
of LT Pickup. (150% to 1000% of
CT Rating if LT Pickup is OFF)

ST Pickup cannot be set above Inst Pickup.

ST Pickup Steps:
100A Steps if CT>225A
10A Steps if CT<=225A

1 Pickup Range:

Instantaneous (I

Enabled ]y
Pick-Ur HAHHE AMP
I-0URD fixed at 15xCT
I-CLOS fixed at 15xCT

150% to 1500% of CT Pickup.

1 Pickup cannot be set below ST Pickup.

Instantaneous on Close are 1 Pickup Steps:

enabled/disabled at factory [Back|[ Ur |[ Doun Enter] 100A Steps if CT>225A
based on order code. If enabled, 10A Steps if CT<=225A
the settings are shown.

Ground Fault TRIP O GF Pickup range:
GF TRIP Ture Residual 20% to 200% of CT Rating, 1200A Max
Fick-U Al
Ground Fault TRIP can be set D;Tag i Exii 522
to ON or OFF Slore Harue
GF TRIP Type can be set to Back|[ OH ][ 0OFF | Enter]
Resi lorR
esidual or Retum Back | [Re=id [GoRet Enten]
GF Delay options: 0.0s, 0.10s, GF Pickup steps:
0.20s, 0.30s, 0.40s, 0.50s \l Back|[ Ue ][Down][Enter] 302 "Sorsor CTo225A
GF Slope can be set to: "None" Back |[ Ur |[Down] Enter] 1.0A steps for CT<=225A
"I2T" or "IST (special)” \{ Eack |[ Hone|[T2I5 [Ent.er
Back
Gnd Fault Alarm
Proarammable Relaw Gnd Fault ALARM . OH can be set to
Programmable Relay Functions: Function #1-#2 Only show GF ALM Ture Residual ON or OFF
[OFF > ALARM, ZOME BLOCK] GF-ALM screen Ei-ik—uP e gmp
OFF, ALARM|ZONE BLOCK [Back][ Ur |[Doun|Enter| | Lo TRIETvPe | Belay +¥% 885 | GF ALM Type can
setio [Back][ oH ][ oFF ] Enter be set to Residual
A GF Alarm slope or Return.
Zone Block is always None.  [Back|[Rezid[GdRet/[Enter .
:;rlpa*_:l EPEPS:__:';DH Skip GF Alarm screenif [ Back|[ Ur |[Down]|[Enter  Pick-up and Delay
INST Pi.':' ol GF TRIP is turned ON steps & ranges are
ickur OFF e [Back|[ Up |[Down|Ented S°P°
GF Fickur OFF “ 1 identical to GF.
[Back]|[ Ur |[Down]|Enter -
Hish Current Alarm

High Current Pickup steps:
Alarm e A 10A steps for CT>225A

1.0A steps for CT<=225A
[Back ][ ON ][ OFF ] [Enter] 20-100% of LT Pickup

A 4

QT-GF Type Guick TrirF CET2 QT-I and QT-GF features are only active if
If GF Type is set Residual or GT-1 HxEx AME the trip unit is installed with an AC-PRO-NW
R BT-GF Ture HEHH CK- ;

eturn, QT-GF Type can only OT-GF Ame s Ame QUICK-TRIP switch module.

match it or be turned OFF. If )
GF Type is OFF, QT-GF Type QT-I and QT-GF Pickup ranges and

can be set to Residual, Return [Back][ Ur |[Diown][Enterj| stepsare identical tol and GF
or OFF ' ’ I ranges and steps listed above.

SEE MEXT PAGE.

Figure 11.3: Change Settings Menu - Part 2
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The Neutral screen does not
appear if the GF Type or QT-GF
Type is set to Ground Return.
NP can be turned ON or OFF.

NP range: 50 to 200% of LSI
Phase Protection..

The Phase Current Unbalance
(U/B) can be set to ON or OFF.

SEE SECTION 6.0 FOR MENU
NAVIGATION AND TABLE 6-A FOR
COMMON SMART BUTTON ACTIONS|

Meutral Protection <HF> NP-LT Long Time Pickup in Amps
oM SE o o i i
HP—LT =BEn 50% to 200% of LT Pickup Setting
HE_?EST gggﬁ NP-ST Short Time Pickup in Amps
— S S - -
CReanires Meutral BT 50% to 200% of ST Pickup Setting
Eack|[ Ur |[Down ] [Enter] NP-INST Instantaneous Pickup in Amps
50% to 200% of INST Pickup Setting
v
Fhase Current Phase Current Unbalance Pickup in
Unbalance CL-E2 Amps
Fickur =@ 20 to 50% in 5% increments
D=laa S Sec Time Delay Adjustable from
[ Back|@larm|[ OFf | [Enter] 1 to 60 Seconds in 1 Second Steps

UV Pickup range & steps:

100 to 600V L-L, 1V Steps

If OV Trip or Alarm are ON, the
highest UV Pickup setting
available is 12V below OV Pickup.

UV Delay range & steps:

Inst, 1 to 255 Seconds, 1S Steps

OV Pickup range & steps:

100 to 660V L-L, 1V Steps

If UV Trip or Alarm are ON, the
lowest OV Pickup setting available
is 12V above UV Pickup.

OV Delay range & steps:

v
UHDERLIo1 t Tri CULT 2

UV and OV Notes: oitass TmiE

1. These screens only appear if Ul TRIP oM
the optional Voltage Divider HE ;1?"‘": ezl 'é_l-
Module (VDM) is connected. elay HER Des

2. The UV and OV functions are [Back |[ Ur |[ Down][Enter)
set using Line-to-Line
voltages.

UHDERUVGoltaae AlarmtUUVA2
U ALARM uly]

3. The UV and OV both have ) Pickur axmld L—L
Trip and Alarm functions that LU Delau U
can be turned ON or OFF.
the Alarm is ON, the Alarm [Back]|[ Ur |[Down] ‘EH"“.-E'I"“
Output Relay will be operated ¢
if a UV or OV event occurs.

OVERVoltasse TrirFr C(OUTX>
oy TRIF uly]
oy Pickur =xh) L—L
oy Delag ey Sec
[Back]] Ur |[Down ] \Eni‘:rer‘\

Ph Loss/Rev Notes:

1 to 255 Seconds, 1S Steps

OUERVGoltasse AlarmCOLUA

1. These screens only appear if oL ALARM 0OH
the optional Voltage Divider SE E’-"i’k'-'":’ wrimld |§_|—
Module (VDM) is connected. =lad R DEC

[ Back|[ Ur |[Down] ‘EH"“..E'I"“

2. The Pr_wase Loss/Rev fun_ction Fh Less=-Few “Fh-Lo==3
has Trip and Alarm functions Trie o
that can be turned ON or Oelaw HE Sec

Alarm oM

OFF. If the Alarm is ON, the
Alarm Output Relay will be

Su=ztem Rotation AEBC
HeaSex—0WU Fickur HHR

operated if an Alarm condition [EBack][ oW |[ 0FF | Enter]
occurs.

3. The system rotation is only set [ UP_|[DON ]
and displayed if Ph Loss/Rev
trip or alarm is enabled.

4. The NegSeqOV pickup is only
set and displayed if Ph v
Loss/Rev trip or alarm is Reuverse Fower: TRIF
enabled. FPickur 48 ki

Delaw 2 Sec

[Eack |Alarm|[ OFf | [Enter]

SEE
HEXRT
FAGE.

Phase Loss /Reverse Delay
2 to 60 Sec in 1 sec steps

Phase Loss/Reverse Alarm
2 Sec ON delay & 1 Sec OFF delay
(fixed)

System Rotation

ABC or CBA

Negative Sequence OV % Pickup
10-30%. Default is 20% (10% is more
sensitive and 30% is less sensitive)

Reverse Power
Can be set to Off, Alarm or Trip

Pickup based on CT rating

25 to 830 KW in 5 KW steps (1000A CT)
Min=3% of CT rating x 480V x 1.732 (sqrt 3)
Max=100% of CT rating x 480V x 1.732 (sqrt 3)

Delay
2 to 60 Sec in 1 sec steps

Figure 11.4: Change Settings Menu - Part 3
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Sluggish Breaker Range
20msec to 100msec.

Default setting is 33 msec.
"OFF" is available to disable..

Mechanism times greater than
setting will be logged in Trip
History and will cause Alarm
relay operation if set to operate
for Sluggish Trips.

ALARMS KEY: OR+ —
OnlcR12>.
On2cR22: 0nl&2(R1&22

Sauve Settinas?
This will be lossed 5
time stamred as a
"Settings Chanse".

Bave

Settings Saved

PLEASE REUIEW AMND
VERIFY SETTINGS.

REY aK

RELIEN v
SETTINGS MAIM
SEQUEHCE "READINGS"
CREUIEW CT SCREEM

TAF SCREEM?

FROM FPREVIOUS
SETTING. ZEE
PREUIOUS PAGE.

I

Sluggish Bkr Settins
Mechanism Times over
setting are recorded

as "Sluzgish" trirFs.
S-BKR-MECH H¥ mSec
[Back |[ Ur ][ Down][Enter

Assisn Alarm Relaa:

LT Pickur QM=
Tripr QM=
Internal Ertor QM=
Actuator OrPen QM=
Hish Current Ok

[Back]|[ OM*+ |[ OFF |[Enter

Assisn Alarm Relaa:

Serwvice Reminder OM#+
S5lugaiszsh Breaker Ob#
Ground Fault Horee
Reversed CT Ob=
CT OFen Circuit Ok

[Back]|[ OH* ][ OFF |[Entet]

Assian Alarm Relad:

Fh Loss~Rewu Ok
Ph Curr Unbal (LB} OH*
Reverse Pouwer [ule

Under Uoltage OM=*
Ouer Uoltase OM=*
[Back |[OM+ ][ OFF HEHFEH

v

Close Breaker Outrut OFF
Breaker must have Closing
Coils wiring

thru triF unit.and

close woltase present

[Back |[ OM ][ OFF |[Enter

Limit Switch twre
Cfor Slusgish Breaker
and Breaker Position?

Setting Hones32a-52b

[Back ][ 52a |[ 52b |[Enter]

DateTime Format

Date Format: MM-DD-AM
Time Format: AM < PHM
B3-83-23 11:128:87 AM

[Back ][ D%¥M |[ ¥MD HEnt‘er‘“\

y

RS435 Communications
ulg]

Enabled

Address 28
Baud Rate QEEE
Paritw Hone
Rerly Delaw B
[Back][ OH |[ oFF JENTER
MODEUS OPTIONS

Forced TrirF DISAELE

Edit Sett.inss DISAEBLE
Soft QT SW DISAEBLE

[Back][ Ur |[Down]EHTER

SEE SECTION 6.0 FOR MENU
NAVIGATION AND TABLE 6-A FOR
COMMON SMART BUTTON ACTIONS.

NOTE: Limit Switch type setting (4
screens down) determines method of
Sluggish Breaker detection. See below.

The Alarm is set to operate for
an event (i.e. LT Pickup) if
setting is "ON". This will result
in an Alarm Message on the
screen and via Modbus
communications. If the
Programmabel Relays shown
in Figure 11.3 are set to
Alarm, then the relays (output
contact) will operate for the
programmed conditions.

Limit Switch Type Settings
52a, 52b, None (Zero Current)

If a limit switch contact wired into the trip
unit, select 52a if the contact is open when
the breaker is open. Select 52b if the contact
is closed when the breaker is open. If a limit
switch contact is not wired into the trip unit,
select None (zero current).

ON or OFF
1-247

Enabled
Address

Baud Rate 9600,19200, 38400, 57600,115200

Parity Odd, Even, or None
Reply Delay 1-10

The left buttons are for
setting adjustments. These
buttons change depending
on setting options. i.e.
"Up/Down" or "ON/OFF".

Options are ENABLE &
DISABLE

Note:

Settings changes always
allowed locally and via USB.
Settings over RS-485 allowed
if "Settings Change Over
Comm" is ENABLED.

Figure 11.5: Change Settings Menu-Part 4
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11.4 Security Code

The security code is the last four (4) digits of the serial
number. See Section 4.0 for location of serial number. See
Figure 11.2.

NOTE: For convenience, the AC-PRO-NW offers a “Test
Mode”. When the AC-PRO-NW is in Test Mode, the need
for the Security Code is disabled for one (1) hour, after it is
entered once. See Section 14.1.1

11.5 CT Rating

After the Security Code is entered, the first setting is the CT
Rating in amps. The CT tap can range from 50 amps to
5,000 amps in 25 amp steps or 5250 amps to 6250 amps in
250 amp steps. The highest CT setting is 6300 amps.

The CT rating entered into the trip unit must correspond to
the actual rating of the phase and neutral CT. See Figure
11.2.

11.6 Power Flow Direction

The power flow direction setting only applies when a VDM is
connected. When the CT wiring polarity matches Figure 5.,

the power flow direction should be set to “NORMAL”. When
the CT wiring polarity is the opposite of Figure 5., the power
flow Direction should be set to “REVERSE”.

Note: This setting affects the KVA, KVAHr and KVD values
displayed by the trip unit. See Section 13.0. See Section
13.0. The Power Flow direction also affects the Reverse
Power calculation. See Section 11.24.

11.7 Frequency

Set the AC-PRO-NW frequency to match the power system
frequency. The setting options are 50 Hertz and 60 Hertz.
See Figure 11.2

11.8 CT Auto-Polarity Correction

The AC-PRO-NW includes a user selectable feature that can
turn CT polarity correction “ON” or “OFF”. If set to “ON”, the
Phase and Neutral CTs are checked to determine whether
the polarity may be reversed from expected rotation and
corrected if reversed. A reversed polarity for a Phase CT
would typically show up as Ground current on an unfaulted
system. (Note — Ground Fault (GF) type would need to be
set to “Residual” for polarity sensing which utilizes the vector
summation of the three phase CTs minus the Neutral CT
current for 4-wire systems.) This incorrect Phase polarity
appears to be GF current when in reality there is a polarity
issue between the three Phase CTs. If the Neutral CT
polarity is reversed from the Phase CTs (adding instead of
subtracting), the trip unit may measure GF current that is
twice the Neutral current when in reality there is no GF
current. The CT auto-polarity setting of ON will correct this
false GF current due to a Neutral CT polarity issue. (Please
be aware for the polarity detection, a minimum of 10% of the
CT sensor rating is required.) See Figure 11.2.

11.9 CT Open circuit detection
The AC-PRO-NW can detect a CT open circuit condition and

alarm if the condition is present. The condition is checked
when non-battery power is applied.

11.10 Long Time (LT)

The Long Time (LT) settings screen includes the following
settings: Enabled (ON or OFF), pick-up, delay, and thermal
memory.

See Figure 11.2 for Long Time protection settings notes,
ranges, steps, and options.

Long Time (LT) protection is ON, unless the trip unit is
ordered with the “LT can be turned OFF” option.

Please note that the LT trip time is not a constant value, but
is a function of breaker current. For lower currents the trip
time is longer, and for higher currents the trip time is shorter.
See Figure 18.1 for Time Current Curve.

See Section 18.1 for LT Trip Times.

11.11 Thermal Memory

The AC-PRO-NW trip unit has a thermal memory feature for
the following protective functions:

Long Time (LT) (set at Long Time screen)

Short Time (ST)

Ground Fault (GF) (always on)

Neutral Overload (set at Neutral Overload screen)

The thermal memory feature for LT and ST can be turned on
or off at the LT screen. See Figure 11.2.

Thermal memory for the GF function is always on and
cannot be turned off. The GF thermal memory feature
provides protection against “sputtering” ground faults.

Except for unusual conditions, it is recommended that
the thermal memory feature for LT and ST should be
turned on.

Cycling overloads that are not above the LT Pick-Up long
enough to cause a trip can still lead to thermal damage to
wiring and equipment. With thermal memory turned on, a
cycling overload can still produce a LT trip to protect cables
and equipment even if any individual overload event did not
persist long enough to directly cause a LT trip.

With thermal memory turned off, an overload that drops
below the LT Pick-Up will reset the LT trip register. If the
current goes above the LT Pick-Up again, the LT trip register
starts from zero.

11.12 Short-Time (ST)

The Short Time (ST) settings screen includes the following
settings: enabled (ON/OFF), pick-up, delay, and I>T ramp
(ON/OFF).

See Figure 11.3 for ST protection settings, notes, ranges,
steps, and options.

*kkk NOTE *kkk
The trip unit does not allow setting both the ST and
Instantaneous to be set to OFF at the same time.

See Figure 18.1 for the Time Current Curve.
See Section 18.2 for ST Trip Times.
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11.13 Instantaneous ()

The Instantaneous (1) settings screen includes the following
settings: enabled (ON/OFF) and pick-up.

See Figure 11.3 for Instantaneous settings, ranges, and
steps.

http://www.utilityrelay.com/Side_Bar/Technical_Bulletins.

html

*kkk NOTE *kkk
The trip unit does not allow setting both the ST and
Instantaneous to be set to OFF at the same time.

See Figure 18.1 for the Time Current Curve.

In addition, the Instantaneous settings screen displays the
Instantaneous override and Instantaneous-on-close features
if they are enabled. These features are fixed and set at the
factory. See below:Instantaneous Override (I-OVRD): The
AC-PRO-NW is configured at the factory with this feature
ON. If the feature is ON, a fixed Instantaneous pickup of 15
times the CT rating is applied. In some applications, this
feature is enabled at the factory to protect the specific
breaker this trip unit is paired with. Unless specified at the
time of order, AC-PRO-NW trip units are normally configured
with this feature ON.

Instantaneous-on-Close (I-CLOS): The AC-PRO-NW is
configured at the factory with this feature ON. If this feature
is ON, a fixed Instantaneous pickup of 15 times the CT rating
is applied for only the first 6 cycles (96ms for 60Hz) after
initial current flow: after the trip unit powers up, or after the
current transitions from very low current (less than 2.5% of
CT rating), to current greater than 15 times the CT rating.
Unless specified at the time of order, AC-PRO-NW trip units
are normally configured with this feature ON.

11.14 Ground Fault (GF) Protection

The Ground Fault screens include the following settings: GF
trip type, pick-up, delay, slope. In addition, if the GF trip
function is turned OFF, a GF Alarm function can be turned
ON.

GF type can be set to residual, ground return, or OFF)

The residual GF method calculates a vector sum of the three
phase currents (and neutral current if applicable) and
determines the fundamental frequency component.

The ground return method is used for applications where a
ground return CT directly measures the GF current, and the
AC-PRO-NW calculates the fundamental value.

See Section 5.1.1 for typical wiring diagrams of the two
ground fault methods.

See Figure 11.3 for Ground Fault settings notes, ranges,
steps, and options.

See Figure 18.2 for Ground Fault Time Current Curve.

*kkk NOTE *kkk
On a 4-wire system, a neutral CT must be installed to
avoid nuisance GF trips.

*kkk NOTE *kkk
Due to possible CT saturation, RMS currents greater than
14 times the CT rating are not considered in the GF
protection calculations. The ST and/or Instantaneous
functions will provide protection for these currents.

**** IMPORTANT ***
To implement GF protection on the main breakers and
the tie breaker of a double ended 4-wire substation, see
the following Technical Bulletin:

11.15 Programmable Relay Outputs

The Programmable Relay Outputs can be set to operate for
“Alarm” conditions, or to operate for “Zone Block (*ZB)”,.
(*ZB requires current > Inst, ST, or GF Pickup) conditions to
block upstream non-URC devices.) The Programmable
Relay Outputs can also be disabled by setting it to “OFF”. for
additional information.

11.15.1 Alarm

If the Programmable relay function is set to “Alarm”, then the
relay will operate based on Alarm settings. See Figure 11.3:
Change Settings Menu - Part 2 and Section 5.5.1 for
additional information. .

11.15.2 Zone Block Relay Operation

If the Programmabile relay function is set to “Zone Block”,
then the Zone Block Relay

If the Programmabile relay function is set to “Zone Block”,
then the Zone Block Relay Operation screen will appear.

The relay (dry contact) can be programmed for (current >
Inst, ST, or GF Pickup) conditions to block upstream non-
URC devices.

See Figure 11.3: Change Settings Menu - Part 2 and Section
5.5.8.2 for additional information.

11.16 High Current Alarm

The High Current Alarm feature includes a dedicated pickup
setting, resulting in alarm when any phase current exceeds
the setting for 2-4 seconds. See Figure 11.3 for the High
Current Alarm pickup setting range.

11.17 QUICK-TRIP® Instantaneous (QT-)

The QT-I pickup range and steps are the same as the
Instantaneous pickup range and steps.

See Figure 18.3 for the QUICK-TRIP Time Current Curves
(TCC).

The QT- | function does not have an OFF setting. Quick-Trip
is turned ON or OFF using the QUICK-TRIP ON-OFF
selector switch. If the AC-PRO-NW QUICK-TRIP switch
module is not installed, then this function can be turned on
from the front panel or via Modbus or the Smart 1-Line. See
Section 7 for additional information.

11.18 QUICK-TRIP Ground Fault (QT-GF)

The QUICK-TRIP GF feature has two settings: QT-GF type
and QT-GF pick-up.

If GF type is set to OFF, QT-NG type can be set to residual,
return, or OFF. If GF type is set to residual or return, the
QT-GF type can only match it or be turned OFF.

The QT-GF pick-up range and steps are the same as the GF
pickup range and steps.

If the AC-PRO-NW QUICK-TRIP switch module is not
installed, then this function can be turned on from the front
panel or via Modbus or the Smart 1-Line. See Section 7 for
additional information.
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See Figure 18.3 for the QUICK-TRIP Time Current Curves
(TCC).

11.19 Neutral Protection (NP) Settings

Neutral Protection can be set to Trip based on a percentage of
the Long, Short and Instantaneous Pickup Settings. The
Neutral Protection range is adjustable from 50% to 200% of
LSI. (Note: this protection requires a neutral CT.) Long, Short
and Instantaneous functions, if turned OFF, will be turned OFF
for Neutral Protection (NP).

See Section 18.5 for Neutral Protection (NP) Example. See
Figure 18.1 for the Neutral Protection Time Current Curves
(TCC) as the Neutral Protection is the same as the Overload
LSI curve multiplied by the Neutral Pickup (NP) Setting.

1. The Phase A-to-B voltage must be greater than
90V, OR

2. Atleast (1) phase current must be greater than
10% of the CT rating, OR

3. 24VDC Auxiliary power must be present.

*kkk NOTE *kkk
Neutral Protection (NP) cannot be enabled if the Ground
Fault (GF) type is set to ground return. This is because
with the ground return method, the neutral CT input is
used for GF protection and thus cannot be used for
neutral protection.

*0 IMPORTANT ***
A “3PH INST” option is available in the UnderVoltage
feature delay settings. If this setting is selected by the
user, this allows a UV trip to occur in the event of a total
power loss. If all 3 phases are lost (blackout), a trip will
instantaneously occur while the unit is powering down. All
3 phases must be below the pickup setting for at least
0.13 seconds to guarantee a trip will occur.
If all 3 phases are interrupted for only 0.06 seconds or
less, a trip will not occur. (the unit will ride through)

11.20 Phase Current Unbalance (U/B)

The Phase Current Unbalance setting should not be
confused with the Ground Fault (GF) function. The Phase
Current Unbalance function is a motor protection function
and should only be used on breakers feeding large balanced
motor loads where currents are normally balanced.

See Figure 11.4: Change Settings Menu - Part 3 for Settings
notes, ranges, steps and options. See Figure 18.5 for Phase
Current Unbalance Time-Current Curve.

11.21 Undervoltage (UV)

This setting only applies if the AC-PRO-NW is installed
with the optional Voltage Divider Module (VDM).

The Undervoltage (UV) function of the AC-PRO-NW utilizes
RMS voltages and a definite time delay, to provide three-
phase UV protection.

The UV function is disabled under the following conditions:

- If a Secondary Injection Test set is connected.

- After a UV trip, repeated UV trips are blocked until current
is re-established, until the limit switch changes state (if
used), or until the UV condition goes away.

- When the AC-PRO-NW is in “Test Mode”. See Section
14.1.1

11.21.1 Undervoltage

UnderVoltage (UV) function is available in units equipped
with the internal Voltage Divider Module. UnderVoltage
protection uses line-to-line voltage magnitude only, with
adjustable UnderVoltage pickup and delay settings.

See Figure 11.4 for settings information.

The UV function is disabled under the following conditions:

- If a Secondary Injection Test set is connected.

- After a UV trip, repeated UV trips are blocked until current
is re-established, until the limit switch changes state (if
used), or until the UV condition goes away.

- When the AC-PRO-NW is in “Test Mode”. See Section
14.1.1

11.22 Overvoltage (OV)

This setting only applies if the AC-PRO-NW is installed
with the optional Voltage Divider Module (VDM).

The Overvoltage (OV) function of the AC-PRO-NW utilizes
voltage and a definite time delay, to provide three-phase OV
protection.

See Figure 11.4 for OV settings notes, ranges, steps, and
options.

The OV function is disabled under the following condition:

- After an QV trip, repeated OV trips are blocked until current
is re-established, until the limit switch changes state, or
until the UV condition goes away.

- When the AC-PRO-NW is in “Test Mode”. See Section
14.1.1.

=+ IMPORTANT ****

Use caution when using the Overvoltage (OV) Trip

function on Non-solidly grounded systems.

11.23 Phase Loss / Reverse (®-LOSS)

The Phase Loss / Reverse (P-LOSS) feature utilizes
Negative Sequence Overvoltage calculations to determine if
a Phase Loss or Reverse Phase condition is present.

See Figure 11.4 for Phase Loss / Reverse settings notes,
ranges, steps, and options.

The Phase Loss/Reverse function is disabled under the
following conditions:

- If a Secondary Injection Test set is connected.

- After a Phase Loss/Reverse trip, repeated trips are blocked
until current is re-established, until the limit switch changes
state (if used), or until the Phase Loss condition goes away.

- When the AC-PRO-NW is in “Test Mode”. See Section
14.11

***UnderVoltage **IMPORTANT ***

For Undervoltage trips and/or alarms to occur, at least
one (1) of the following conditions must be present:

**** IMPORTANT ****
For Phase Loss/Reverse trips and alarms to occur, at least
one the following conditions must be present:
1. Atleast (1) phase current must be greater than
10% of the CT rating, OR
2. The Phase A-to-B voltage must be greater than
90V, OR
3. 24VDC Auxiliary power must be present.
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In order to provide Phase Loss / Reverse protection, the
power “System Rotation” setting of “ABC” or “CBA” must be
entered correctly. If the system rotation is not known, the
Phase Loss/Reverse Alarm feature can be used as a check,
without initiating a trip.

Determining System Rotation:

Remove the breaker from service.

Ensure the VDM phasing is wired correctly (i.e.
Phase A breaker stab through fuse block to
AC-PRO-NW VDM phase A, etc).

Set Phase Loss/Reverse Trip to OFF.

Set Phase Loss/Reverse Alarm to ON.

Set System Rotation to ABC.

Set NegSeq-OV Pickup to 20%.

Save Settings.

Rack the breaker into the connected position.
Verify the VDM reads 3-phase voltage.

If a Phase Loss/Reverse Alarm occurs, then the
System Rotation setting is not correct. If a Phase
Loss/Reverse Alarm does not occur, then the
System Rotation ABC setting is correct.

1.
2.

20PN A®

*kkk NOTE *kkk
In multi-source applications (i.e. Main-Tie-Main): Phase
Loss protection will NOT provide blown fuse protection on
tie breakers, or on main breakers where sources can be
paralleled, since the VDM taps may be on “wrong” side of
the fuse, since multiple sources exist.

11.24 Reverse Power

The Reverse Power Setting can be set to TRIP, ALARM or
OFF. The range is 3 to 100% of the rated Full Load KW. The
Reverse Power Trip / Alarm Time Delay range is 2 to 60
seconds.

See Figure 11.4 for setting screen.
11.25 Sluggish Breaker Setting

The Sluggish Breaker setting range is 20ms — 100ms. The
default setting for this breaker is 33ms.

The following steps are recommended for confirming the
Sluggish Breaker setting on a recently serviced breaker with
a mechanism in good operating condition:

1. Perform Primary or Secondary Injection to initiate a ST
or LT trip; or use the SAFE-T-TRIP device to initiate a
trip. If using SAFE-T-TRIP on a breaker that does not
have primary current flowing through it, or if using
Secondary Injection, a 52a or 52b limit switch must be
wired to AC-PRO-NW.

. Use the trip history menu to review the recorded
breaker mechanism times of the trip initiated in step 1
above. The breaker mechanism times should be in the
20ms to 100ms range. The total trip time (different than
breaker mechanism time) should conform to the Time
Current Curve in Figure 18.1.

. URC recommends setting the Sluggish Breaker time to
be 17ms greater than the recorded mechanism time
from step 2.

See Figure 11.5 for Sluggish Breaker setting screen.

See Section 10.0 for additional information about the
Sluggish Breaker feature.

Page 30

11.26 Alarm Settings

The Alarm settings configuration occurs via two alarm
settings screens, where the alarm relay can be set to occur
for any combination of events. If the setting is “ON”, the
relay will operate for that particular event/condition. See
Figure 11.3, Figure 11.4, and Figure 11.5 for alarm relay
settings options and notes.

Refer to Section 5.5.1 and Table 5-A for additional
information about the programmable relay.

11.27 Close Breaker Output Setting

If the Masterpact NW breaker is equipped with a breaker
close coil, the AC-PRO-NW is capable of closing the breaker
via the front panel, USB communications, wireless
communications, or RS-485 Modbus Communications. The
breaker must be wired to do so, and this setting must be set
to ON.

11.28 Limit Switch Type Setting

If a limit switch is wired to the AC-PRO-NW, the contact type
is set at this screen. Most Masterpact NW breakers are
equipped with an existing 52a limit switch that is already
wired to the trip unit mounting cradle. The AC-PRO-NW limit
switch user setting should set to “52a”.

Note that this setting affects the Sluggish Breaker detection
method. See Section 10.0.

11.29 Date/Time Format

The date format can be set to MM/DD/YY, DD/MM/YY, or
YY/MM/DD. (M=Month, D=Day, Y=Year).

11.30 Communication Settings
The AC-PRO-NW is capable of communicating over an
RS485 network via Modbus RTU protocol. The RS485

communications screen includes the following settings:

Communications Enabled: Set to ON if RS485
communications is desired.

Address: Each trip unit that shares the same twisted pair
must have a unique address. The address identifies each
individual trip unit connected to the same twisted pair.

Note: two trip units can have the same Address as long as
they are not connected to the network via the same twisted
pair cable.

The address is selectable from 1 to 247, in increments of 1.
In most applications, only addresses 1 through 32 will be
used due to the limitations of RS485 communications.

Baud Rate should be selected to match the baud rate of the
master communicating device (i.e. PC, gateway, etc.).

Parity should be set to match the parity of the master
communicating device (i.e. PC, gateway, etc.).

Forced Trip: If enabled, this feature permits tripping of the
breaker via a forced trip command over RS485
communications.

Settings Change Over Communications: If enabled, this
feature permits the user to make settings changes via the
communications network. Otherwise, settings can only be
changed at the AC-PRO-NW using the smart buttons or
using the local USB connection.
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NOTE: The CT settings can only be changed at the
AC-PRO-NW.

Soft QT Sw (Quick-Trip Control via RS-485): If enabled, this
feature permits the user to change the Quick-Trip mode via
RS-485 Communications.

See Figure 11.5 for setting options and Section 23.0 for
additional Communications information.

11.31 Saving Settings

Once the last setting is entered, the “Save Settings?” screen
will appear. The save settings screen also provides a
reminder that if the “Save” button is pressed, the settings will
be saved, logged, and time stamped as a “Settings Change”.
The settings change time stamp is stored and available via
Modbus communications.

Pressing “Exit” will return to the Main screen.
Pressing “Back” will return to the previous setting screen.

11.32 Settings Verification

Once the settings are saved, the “REV” and “OK” buttons
are available at the “Settings Saved” screen.

Pressing “REV” will lead to the review settings sequence.
Pressing “OK” will lead to the main screen.

To complete the entering or changing settings process,
press “REV” to review and confirm all settings entered.

The settings review sequence is very similar to the settings
change sequence, except the settings are only viewed and
cannot be changed. The existing settings are viewed and
navigated with the “Next” and “Back” buttons.

See below and Figure .

11.33 Settings Review

Settings can also be changed, reviewed, saved, and printed
using the InfoPro-AC software application.

ek GETT IHGS
"REV" o Rewiew
"CHME" Lo Chanse
"TEST" for Test Mode
[ = | [ELS R =R
REV |[CHNG | [TEST |[EXIT |
To Settings

Review Sequence.

Figure 11.6: Settings Screen - Review Button

See Section 6 for the settings review sequence.

11.34 Time & Date Settings

See Section 6.4.1 for the time & date Settings.

NOTE: It is important to set the time & date for time
stamping of events. The clock relies on the CR2 lithium
battery (front accessible).

Page 31

12.0 Trip History

The AC-PRO-NW stores the trip data for the last 8 trip
events. The stored trip data includes the following:

1. Trip counts

2. Trip type (see Table 12-A for types)

3. Time stamp (date and time).

4. Trip number (1-8, assigned by trip unit)
(if trip is the “Last trip”, this will be identified on the
screen).

5. Phase currents and voltages

6. Neutral and ground currents

7. Breaker mechanism time for each phase

8. Waveforms can be viewed using InfoPro-AC

software application only. See Section 23.0.

This data can be accessed using the Trip History Menu.
See Figure 12.1.

NOTE: The date and time must be set properly, and a fresh
battery must be installed to ensure accurate trip history date
and time stamps.

A:)-{)ilpe\-:-i)gt)iin Trip Type Description
LT Long Time
ST Short Time
| Instantaneous
I-OVRD Instantaneous Override
I-CLOS Instantaneous on Close
GF Ground Fault
NP Neutral Protection (NP)

QT-I QUICK-TRIP Instantaneous
QT-GF QUICK-TRIP Ground Fault
u/B Phase Current Unbalance

uv Under Voltage
ov Over Voltage
Forced Modbus Communications trip
SAFE-T SAFE-T-TRIP Hand held device trip
Ph Loss/Rev | Phase Loss / Reverse (NSOV)
Rev Power Reverse Power (v4)
GFT Ground Fault Test Trip

Table 12-A: Trip Types

The trip history data, including the associated waveform
capture data, can be viewed, saved and printed using the
InfoPro-AC software application. All trip unit data is also
available via RS485 Modbus RTU communications.

To ensure accurate recording of breaker mechanism times,
and proper Sluggish Breaker™ Detection, the breaker
position contact user setting must be set properly. See
Sections 10.0 & Figure 11.5: Change Settings Menu-Part 4 .

The AC-PRO-NW uses multiple methods to determine trip
currents and voltages. However, some Instantaneous trips
may occur too rapidly for AC-PRO-NW to report RMS trip
values. For these trips, AC-PRO-NW will report “> Pickup
value” for the current values for all three phases.

See Figure 12.1 for the trip history screens navigation map.
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If no Trips exist in Trip History,
this screen is displayed. ——————
A 4

Press HIST to access

Tr

Press "Rev" for "Trip
Review" (additional Trip
History detail), starting
with Last Trip.

PAT xxmxA wxxllab

OB: xwxxA wxxlbic

PCE  xwmxA wrxlloa
[SHE e s

GF:  axxA Fxx.xHz

[ PWRE ][ SET |[HIST][MORE]

ip History Menu

TrirF Histora Screen 1

5T w1 Rt
LT Kl T-0URD Hxx
GF wen I=CLOS ke

aT-1 HeR HEUT KR
OT-GF  HH{ GFT fatats)

H Rev |[Clear|[More |[Exit |

The Voltage values and

"PWR" button only appear if
the optional Voltage Divider
Module (VDM) is connected.

Trip History Screen
1 displays trip
counts.

Mo Trips exist
in Trir Historyg

TriF Histora Screen 2

SAFE-T H¥x OU HEE
FORCED #H¥¥ UU HEH
U~E HEH

PH LOSS ®XH REU FUR Hie
[ Reu HElrla-ar*HExitH Back |

e [—

Trip History Screen
2 displays additional
trip counts.

Trip Review screen 1 Lp)|

TriF Rewiew

v

This will be the first

shows Trip type, time
stamp, assigned trip
number, and
identifies if it was the

Ture: Short Time
MRATDA Y
hhimmiss AM-FPM
Trir Humber = #x

screen displayed
(after any Alarm
screen(s), if

WAHRHIMG
All triF data will

be erased! Press
"Eraze" to confirm.

Last Trip.

#pkk s LAST TRIP <k
[Prev|[Mext][More]|[Exit]

The Previous and J

Next buttons allow
access to additional
Trips if they exist.

The More button
displays additional
data about this
specific trip.

voltages.
Trir =i (Trir Tarel
dAT wuaxh wxxllab
OB: axxxxA wxxlbo
OC: mmmxA wxxlca
e wwxssf GFT wwsxxA
Ol semc
[Back | [More |[Exit]

times.

A 4

Breaker mechanism

time. Displays "N/A" N\A
Breaker mechanism
time could not be
determined.

Trir x! (Trir Torel
Bkt~ Mechanizm Time:
OfE ke ¥ msec

OE: xx.¥ msec

PCE xM.x msec
#kSLLIGGISH BREAKER: %

1 [Back | [More |[Exit.]

! \
"SLUGGISH TRIP" J To Alarm Relay

message will display
only if Mechanism
time is greater than
the user setting.

screen if Alarm is
set to operate for
trips.

Press More for trip
currents and

Press More for 5
breaker clearing

appilcable) after a
trip occurs.

Back to Trip <J

History Screen

«4— Trip Values Notes:

1. If Current is above 12 times
the CT rating, "> 12 x CT"
will be displayed.

be displayed if the optional
VDM is connected.

3. NSOV % is displayed
ONLY for Phase Loss/Rev
trips.

Firmware note:

The More option
appears only if the
Alarm relay is set to
operate for Trips.

Figure 12.1: Trip History Menu
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13.0 Normal Operations & Readings

During normal operation, the trip unit display screen will be
off and in its power saving mode. See Section 11.1 for trip
unit power information. When the “DISPLAY” button is
pressed during normal operation (no trips, errors, alarms,
etc), the trip unit will display current and voltage (if equipped
with VDM) readings. The neutral and GF currents will only
be displayed if neutral or GF protective functions are turned
on. See below. The “XXXX” digits will display actual
readings.

Figure 13.1: Main (“Readings”) Screen
e  The left column displays Currents in Amps for
Phases A, B, C, Neutral and Ground Fault.

e  The right column displays Voltages and Frequency
Breaker Current Less than 10% of CT Rating:

When the currents are less than about 10% of the CT rating,
the display will display “LOW” for currents.

Breaker Current Greater than 10% of CT Rating:
If the breaker current is greater than about 10% of the CT
rating, the current readings will be displayed.

Line-to-Line Voltages (if equipped with VDM):

“LOW” will be displayed if the Line-to-Line voltage is 90V or
below.

“N/A” will be displayed if the Voltage cannot be determined.

Note: If voltages and voltage labels (“Vab, Vbc, Vca”) do not
display, the AC-PRO-NW is either not equipped with a VDM,
or the VDM is not properly connected to the AC-PRO-NW.
Contact URC.

See Section 8.0 for additional information about the Voltage
Divider Module (VDM).

EbHr= R
kEUAHr: N

(A H HHEH
kKLA: HHEH
FF: A
Reset]

Figure 13.2: Power and Energy screen
(if equipped with VDM)
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KWHr: Total Real Energy usage, measured in KiloWatt-
Hours. This value increments and decrements
depending on the power flow direction and Power Flow
Direction user setting. See Section 11.6.
KVAHTr: Total Apparent Energy usage, measured in
KiloVoltAmpere-Hours. This value only increments.
KW: Total Real Power, measured in KiloWatts.
KVA: Total Apparent Power, measured in
KiloVoltAmperes.
PF: Total Power Factor
Demand Period: Time Period Peak Demand is
calculated.
KWD: Kilowatt Demand (Last, Peak)
KVAD: Kilovar Demand (Last, Peak)
Demand values =

o (KWHrs for period) / Period

o (KVAHTrs for period) / Period

Instantaneous Power Values (if equipped with VDM):

o “LOW” or “N/A” is displayed if the power cannot be
determined, most likely because system voltage (i.e.
480V) is not present at the VDM, or if voltage or current
is too low.

e The KW values are affected by the direction of the power
flow, and the Power Flow Direction user setting. See
Section 11.6.

Energy Values (if equipped with VDM):
e Energy values increment if the current for a particular
phase is above 3% of the CT rating and the phase
voltage is above 90V.

Frequency is displayed based on Phase A current.
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14.0 Testing

A "primary injection" test is recommended as the final test of
the AC-PRO-NW.

If residual GF is used, it must be temporarily turned off when
testing the other trip functions.

141 Commission the Trip Unit

Before proceeding with the normal primary injection tests,
the trip unit must be commissioned to make it functional. See
Section 11.0 for the commissioning procedure.

ek SETT IMGS*:k
"REU" to Reuview
"CHHG" to Change
"TEST" for Test Mode
"ERIT" to Exit

[REW |[CHNG | [TEST | [EXIT]

= ) = ]
b ] = I | s W P O Y e [ =
To chanse settinas
enter 4 diait code
e ie]
ETETENZ
[ Ur |[Down |[Mext ][Exit]

Ent.er]
if Test Mode is
presently OFF

When in TEST MODE all
Ualtage Protection i=
turned OFF & Securita
Code i= not reauired.
#ecoktek TMP OR TR Tk okt
Turni OFF after test.

[ OM |[Back |[Exit ]

Press ON to turn
Test Mode ON.

\ 4

ek ERH I HG#*

Test Mode Actiuve

Ho Woltase Protection

[Exit]

It is best to use the final pick-up and time delay settings if
they are known. If not, use typical settings for the primary
injection test.

14.1.1 Test Mode

For Testing convenience, AC-PRO-NW offers a “Test Mode”.
When the AC-PRO-NW is in Test Mode, all Voltage
Protection is temporarily disabled, and the need to enter the
Security Code to change settings is temporarily disabled.
Though Test Mode is automatically turned OFF after 60
minutes, it should always be manually turned OFF after
testing is complete. See the screens in Figure 14.1.

if Test Mode is
presently ON

When in TEST MODE all
Uoltage Protection i=s
turned OFF & Securita
Code i= not reauired.
#tokaek [ MPORTAN T #tokok
Turn OFF after test.

[Back |[Exit || OFF |

Press OFF to turn
Test Mode OFF.

\ 4

"Erase"”
will only
appear if
trip data is
stored in
memory.

ekl RN T MG+
Test. Mode is turned

OFF. Press "Erase" to
erase all Trir Data.

[Erase] [ Back |

Figure 14.1: Test Mode Screens
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14.2 Long Time Trip Test
If residual GF is used, make sure it is temporarily turned off.

To test the LT Pick-Up, increase the current until the “Pick-
Up” LED illuminates.

The injected current should correspond to the programmed
LT pick-up setting. Verify that the correct phase is indicated
on the display.

To test the LT trip time, first calculate the trip time based on
the value of the test current that will be applied. Use the
formula in Section 18.1 or the chart in Section 15.3.

*kkk NOTE *kkk
Only Phase current will power the AC-PRO-NW. When
doing primary injection testing of the NP, the AC-PRO-NW
must be powered via 24VDC or the USB port.

*kkk NOTE *kkk
A simple shortcut is to note that the trip time (center
of the curve) at 3 times the LT pick-up current is 4
times the LT Delay setting.
For example:
If LT Pick-Up is 1600A and Delay is 10.0S, then the
trip time at 4800A (3 times 1600A) is 40 sec. (4 times
10 sec).

14.3  Short Time Trip Test
If residual GF is used, make sure it is temporarily turned off.

To test the ST pick-up, temporarily set ST I2T off and apply a
short pulse of current that is 10% or 20% less than the ST
pick-up setting. Continue applying short pulses of current
while increasing the current for each pulse until a ST trip
occurs. The first current where a ST trip occurred is the ST
pick-up.

To test the ST delay, turn ST I?T on again (if applicable) and
apply a current that is at least 10% greater than the ST pick-
up current.

The trip time should fall within the time band shown on the
Time-Current-Curves.

*kkk NOTE *kkk
To bypass Instantaneous-on-Close (I-CLOS) when
primary injection testing at high currents, power the
AC-PRO-NW prior to applying current using USB
power via a laptop or a mini-USB wallpack. See
section 11.13 for I-CLOS description.

14.4 Instantaneous Trip Test
If residual GF is used, make sure it is temporarily turned off.

Test the Instantaneous pick-up and trip time in the same
manner as ST in Section 14.3.

14.5 Neutral Protection (NP) Trip Test
If residual GF is used, make sure it is temporarily turned off.
If Ground Return GF is used, NP cannot be used.

To perform a primary injection test of the NP function,
temporarily shift the Phase C CT secondary wires to the
neutral CT input terminals on the AC-PRO-NW. Connect a
laptop, PC, or USB wallpack to the front mini-USB port of the
display to power the trip unit. Primary injection into Phase C
will simulate neutral current. If this testing method is not
preferred, the NP function can be tested using the
Secondary Injection Test Set. See Section 15.0.

Test the Neutral LS| Pick-up and trip time in the same
manner as LT in Section 14.2 based on the Neutral
Protection pickup setting percentage.

14.6  Ground Fault Trip Tests
14.6.1 Residual Ground Fault Trip Test

When the AC-PRO-NW is set for residual GF protection, the
trip unit calculates ground fault current.

With GF Pick-Up and Delay set to the required values,
primary injection testing any one of the three poles will
provide a GF trip.

Test the GF Pick-Up and trip time in the same manner as ST
in Section 14.3.

14.6.2 Ground Return Fault Trip Test

When the AC-PRO-NW is set for ground return GF
protection, the neutral current input is used for direct
measurement of the GF current.

To perform a primary injection test of ground return GF
protection, temporarily shift the Phase C CT secondary wires
to the Neutral CT input terminals on the AC-PRO-NW.
Connect a laptop, PC, or 24VDC wallpack to the front mini-
USB port of the display to power the trip unit. Primary
injection into Phase C will simulate ground return current. If
this testing method is not preferred, the ground return GF
function can be tested using the Secondary Injection Test
Set. See Section 15.0.

Test the GF pick-up and trip time in the same manner as ST
in Section 14.3.

14.7 QT-GF Trip Test

To test QT-GF the AC-PRO-NW QUICK-TRIP switch module
must be connected to the trip unit as shown in Figure 7.1.

With QT-GF pick-up set to the required value and the
QUICK-TRIP selector switch turned to the on position, testing
any one of the three poles will provide a QT-GF trip.

Test the QT-GF pick-up and trip time in the same manner as
the normal GF function.

14.8 CT Phasing Test for GF

Proper breaker CT polarity is always recommended, and is
required for residual GF and residual QUICK-TRIP GF
protection. Without proper CT polarity wiring, a nuisance GF
trip will probably occur. With the breaker in service on a
3-phase system, the last trip data with a reversed
polarity phase CT will show the GF current magnitude
as approximately two times the phase current of the CT
connected in reverse polarity.

Since primary injection testing normally tests only one phase
at a time, a breaker CT with reversed polarity will not be
detected with the normal tests. By using the following
method, a primary injection test set can be used to test for
proper CT polarity.

Figure 14.2 and Figure 14.3 show a method to verify that the
breaker CT polarities match. The setup in Figure 14.1
verifies that the CT polarities of Phase A and Phase B
match. The setup in Figure 14.3 verifies that the CT
polarities of Phase B and Phase C match.
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It is only necessary to inject a current slightly greater than
the GF Pick-Up setting and to verify that a GF trip does not
occeur.

To Test Set
Apply current slightly greater
than GF Pick-Up to the breaker line side.
Y
nAM g el If Phase A & B phasing match,

a GF trip will not occur.

CT:\ Breaker

Jumper load side of Phase A & B poles
Figure 14.2: Phase A & B, CT Polarity Test

To Test Set

Apply current slightly greater
than GF Pick-Up to breaker line side.

If Phase B & C phasing match,
a GF trip will not occur.

AN 0: ell

)

»f .| »f

\ Breaker

N
7171

Jumper load side of Phase B & C poles
Figure 14.3: Phase B & C, CT Polarity Test

If a GF trip does occur, determine which CT has the
reversed polarity. Reverse the secondary connections at the
CT to correct the reversed polarity.

The breakers shown in the Figures above have the CTs on
the load side. Use exactly the same method if the CTs are
on the breaker line side or if they are staggered.

If a neutral CT is used, its polarity must match the polarity of
the breaker mounted CTs.

14.9 QT-l Trip Test

To test QT-I the AC-PRO-NW QUICK-TRIP switch module
must be connected to the trip unit as shown in Figure 7.1 or
the Quick-Trip mode must be active from the front screen or
via Smart 1-Line or Modbus. See Section

With QT- | pick-up set to the required value and the
QUICK-TRIP selector switch turned to the on position, test all
three breaker poles in the same manner as the normal
Instantaneous function.

14.10 Phase Current Unbalance Trip Test

The Phase Current Unbalance trip function is not easy to
test with a single phase, high current test set.

Figure 14.4 illustrates a method to test the U/B trip function.
It requires using cable or bus to jumper the breaker poles as
shown. This generates an unbalanced current of 50% or
slightly more depending on how equally the current is split
between the two poles.

It is only necessary to inject a current equal to 20% or 30%
of the CT rating for this test. It is only possible to test the
Current Unbalance trip time and not the Current Unbalance

Pick-Up with this method.
To Test Set

Jumper 2 poles

N "g" el

Breaker
/

> Unbalance = 50%

=
=
3}
2
=1
3
@]
°
=
=)
v}

50% Current

100% Current

N
7 1T

Figure 14.4: Phase Current Unbalance Test
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14.11 Undervoltage (UV) Test

To test the UV trip or alarm function, a voltage source, and a
timer is needed.

Since both a current test set and a voltage source will be
used, ensure the AC-PRO-NW voltage connections are
isolated from the breaker poles by removing the fuses from
the fuse block that feeds the VDM (Voltage Divider Module).
Make the temporary testing connections shown in Figure
14.5. The voltage source can be 120VAC (voltage must be
at least 90VAC). Verify that the Phase A voltage is indicated
on the display.

The UV delay feature can be tested with a timer. The UV
function is “definite time”, so the delay remains the same
regardless of the severity of the undervoltage.

% IMPORTANT ***
If line voltage is the only source to the trip unit (no
current, no 24VDC aux power), it must be present for 5
seconds before a voltage-based trip can occur.

"Hot" Neutral
HA" "BH ||CHT
Note: Repeated trips are
. . NwW
blocked until current is Break
re-established or until reaker

the breaker is closed (if
52a or 52b limit switch

is connected).

Figure 14.5: Voltage Test
(temporary connections)

Undervoltage Test Notes:

1) After a UV trip occurs, repeated UV trips are blocked
until current is re-established, or until the breaker is
closed (if a 52a or 52b limit switch is connected).

2) If a UV alarm occurs, it is latched and must be reset
using the display and push buttons.

3) Refer to Section 11.21 for additional Undervoltage
information.

**** IMPORTANT ****
The Undervoltage function will not operate in the event of
a total phase loss or total system outage. The
UnderVoltage function is not “Phase Loss” protection.

Undervoltage Test Procedure:

1) Set the AC-PRO-NW UnderVoltage Trip or Alarm setting
to ON.

2) Apply 120VAC across terminals A & B. (must be at least
90VAC)

3) The UV trip or alarm should occur within +/- 0.25
seconds of the UV time delay setting.

% IMPORTANT ***
If line voltage is the only source to the trip unit (no
current, no 24VDC aux power), it must be present for 5
seconds before a voltage-based trip can occur.

14.12 Overvoltage (OV) Test

To test the OV trip or alarm function, a variable voltage
source, and a timer is needed.

Make the temporary connections shown in Figure 14.5:

Voltage Test. The maximum voltage of the variable
voltage test source should be at least 10% above the
programmed OV pick-up setting. Verify that the Phase A
voltage is indicated on the display.

The OV delay feature can be tested with a timer. The OV
function is definite time, so the delay remains the same
regardless of the severity of the overvoltage.

Overvoltage Test Notes:

1) After an OV trip or occurs, repeated OV trips are blocked
until current is re-established, or until the breaker is
closed (if 52a or 52b limit switch is connected).

2) If an OV alarm occurs, it is latched and must be reset
using the display and push buttons.

3) OV is disabled if the Secondary Injection Test Set
auxiliary power is connected to AC-PRO-NW.

Overvoltage Test Procedure:

1) Apply voltage at least 10% below the OV Pickup setting.

2) No OV trip should occur.

3) Increase the voltage to at least 10% above the OV
Pickup setting and start the timer.

4) An QV ftrip should occur within +/- 0.25 seconds of the
OV time delay setting.
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14.13 Phase Loss / Reverse Test 15.1 Secondary Injection Test Set
To test the Phase Loss / Reverse function, a 3-phase The B-292 secondary inection test set (with blue panel) can
voltage source and a timer is needed. 24VDC Auxiliary test both the original AC-PRO and AC-PRO-NW trip units.
power is recommended. Testing the AC-PRO-NW with the B-292 Test Set requires
the CA-7-114-NW test cable. See Section 5.4 Test Set
Phase Loss/Reverse Test Notes: connection.
1) After an Phase Loss/Reverse trip or occurs, repeated
Phase Loss trips are blocked until current is re- The B-291 secondary injection test set (with red panel)
established, or until the Phase Loss condition goes cannot test the AC-PRO-NW trip unit.

away, or until the breaker is closed (if a limit switch is
present on the breaker).

2) If a Phase Loss/Reverse alarm occurs, it is automatically
reset when the condition goes away.

Phase Loss Test Procedure:

1) For safety, temporarily disconnect the breaker stabs from
the VDM fuses.

2) Recommended step: Apply 24VDC auxiliary power to the
AC-PRO-NW. See Section 3.4 for additional information
about 24VDC Auxiliary Power.

3) Connect the 3-phase voltage source to the AC-PRO-NW
VDM, at the line side of the VDM fuses.

4) The voltages should be equal magnitude (120VAC
minimum), 120 degrees apart.

5) No Phase Loss trip should occur. Correct Line-to-Line
voltages should be displayed on the AC-PRO-NW.

Secondary Injection Test Sct

Mudel B-292
AC-PRO & AC-PRO-II Trip Uni

6) Disconnect one phase voltage by safely pulling the VDM Figure 15.1: B-292 Secondary Injection Test Set
fuse for that phase and start the timer.
NOTE/REMINDER: If primary current is not flowing 15.2 Standard Relay Test Set

through the breaker (for CT power), and 24VDC auxiliary

power is not applied, this test can only be performed by Alhough primary injection is recommened, and use of the

disconnecting Phase C voltage. (since AC-PRO-NW URC B-292 test set is recommended as the next alternative,

derives VDM power from Phase A-B voltage). many standard relay test sets can also be used to secondary
7) A Phase Loss/Reverse trip should occur within +/- 0.25 injection test the AC-PRO-NW trip unit.

seconds of the Phase Loss/Reverse time delay setting.

The following are required:
e 24VDC Power Supply to power up the AC-PRO-NW trip

14.14 Reverse Power Test unit so that it will accept current
Note: 24VDC must be used. (USB power is NOT
To test the Reverse Power function, a Relay Test Set and a adequate for this purpose).
timer is needed. 24VDC Auxiliary power is recommended. « Relay test set with a 0 to 15 Amp range
e True RMS ammeter in the test set or externally
Reverse Power Test Notes: connected

1) After an Reverse Power trip or occurs, repeated Reverse
Power trips are blocked until current is re-established, or
until the Reverse Power condition goes away, or until the
breaker is closed (if a limit switch is installed for the AC-

o Method to stop the relay test set and test set timer when
the breaker trips

Test procedure:

PRO-NW). . . 1.Power up the AC-PRO-NW trip unit with 24VDC power
2) If a Reverse Power alarm occurs, it is automatically reset so it will accept current.

when the condition goes away. 2. Temporarily turn off GF.

] 3.Connect the output leads from the relay test set to the

Reverse Power Test Procedure: front test port. (contact URC for terminal and connector
1) For safety, temporarily disconnect the breaker stabs from information).

the VDM fuses. . 4.Proceed with pick-up and time testing of Phase “A”
2) Recommended step: Apply 24VDC au>§|I_|ary power to_the 5.When finished, similarly test Phase “B” & “C”

AC-PRO-NW. See Section 3.4 for additional information 6.Turn GF on (if desired) and test by injecting current on

about 24VDC Auxiliary Power. any one of the Phases

3) Connect the Relay Test Set to the AC-PRO-NW VDM, at

the line side of the VDM fuses.

) Inject current in the primary stabs above pickup.

) A trip should not occur.

) Inject current in the load stabs.

) A Reverse Power trip should occur within +/- 0.25
seconds of the Reverse Power time delay setting.

4 IMPORTANT ***
The CT circuits are internally grounded to the AC-PRO-NW.
If any of the CT wires are externally grounded, the AC-
PRO-NW will not read current correctly.

Some relay test sets have a grounded current output.

To secondary injection test the AC-PRO-NW trip unit with
this type of test set, the AC-PRO-NW trip unit must be
isolated from the test set ground.

15.0 Secondary Injection Testing

Although primary injection testing is the recommended and
preferred method to test an AC-PRO-NW installation,
secondary injection testing can also be used.
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15.3 LT Delay Testing Chart

This chart provides trip times in Seconds for the LT delay
settings at 1.5X, 2.0X, 3.0X and 6.0X where “X” is in
multiples of the LT pick-up setting.

The Maximum, Minimum and Nominal trip times are given
for each LT delay setting and the three listed test currents.

The Time-Current Curves in Figure 18.2 along with the

equations in Section 18.1 can be used to determine the trip
times of the other trip functions.
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LT Trip Test Current LT Trip Test Current LT Trip Test Current
Delay | Time Delay | Time Delay | Time
Setting |Range| 1.5X | 2.0X | 3.0X | 6.0X Setting |Hange| 15X | 204 | 3.0 | 6.0X Setting |Hange| 1.5X | 2.0X | 3.0X | 6.0
Max | 354 | 554 | 246 [ D62 Max [167.28| 3400 | 4182 | 1046 Max | 32472 16266 [ 8113 | 20,30
0.5 |Mominal| 800 [ 450 | 200 | 050 8.5 [Mominalf 136.00 [ 7650 | 34.00 [ 850 16.5  |MNominal| 264.00] 14850 | 66.00 [ 16.50
Min | 656 [ 3F9 | 1Rd | 041 Min | 1152 | 6273 | 7788 | ST Min | 21648 [ 12177 | G412 | 1353
Max | 13.68 | TO7 | 432 [ 123 Max [ 17712 ] 3363 | 44.258 [ 107 Max |334.56]| 18513 [ 8364 | 20.91
10 [Nominal| 16.00 | 300 | 400 [ 100 9.0 [Nominalf 144.00 [ 81.00 | 36.00 [ 3.00 T5.0 [Nominal| 272.00] 153.00 | £8.00 [ 17.00
Min | 1312 [ 7358 [ 328 | 082 Min | 11805 | 6642 | 2352 | 7.35 Min | 2230412546 ] 5576 | 13.94
Max | 2352 | 1661 | 738 [ 185 Max [ 186.96 | W57 | d6.74 | 11E3 Max | 34440 13373 [ 8610 | 2153
15 [Nominal| 24.00 | 1350 | 600 [ 150 9.5 [MNominalf 152,00 [ 8550 | 35.00 [ .50 18,5 |[Nominal| 280,00 157.50 | ¥0.00 | 17.50
Min | 1968 [ T.07 | 492 | 123 Min | 12464 ] 7091 [ 3116 | 7.73 Min | 229.60( 12315 | 5740 | 1435
Max | 3936 | 2214 | 984 [ 246 Max [ 196.80 | 10,70 | 49.20 | 12.30 Max | 354.24 | 19926 [ 8556 | 2214
2.0 |Mominal| 3200 [ 1500 | 500 [ 200 10,0 [Mominal| 160.00 | 30.00 | 40.00 | 0.00 8.0 |Nominal| 285.00] 162.00 | ¥2.00 | 15.00
Min | 2624 [ 1476 | 656 | 164 Min | 13120 | 7380 | 3280 | 820 Min | #3616 [ 13284 | 53.04 | 14.76
Max | 4320 | 2768 | 1230 [ 308 Max [Z0664| T6.24 | 5166 | 12.32 Max | 364.05] 204.80[ 9102 [ 2276
2.5 |Mominal| 4000 [ 2250 | 10.00 | 250 10.5 [Mominal] 168.00 | 34.50 | 42.00 | 10.50 18.5 |Mominal| 236.00] 16650 | 74.00 [ 1850
Min | 3280 [ 1845 | 820 | 205 Min | 137.76 ] 7743 | 3444 | 861 Min | 24272 [ 136.53 | BO.E3 | 1517
Max | 5904 | 3321 | B.76 [ 363 Max [ 21648 ] 12177 | 5412 | 1353 Max | 37392 2W0.33 [ 9348 | 23.37
3.0 |Mominal| 4500 [ Z7.00 | 1200 [ 300 .0 [Mominal] 176.00 | 35.00 [ 44.00 | 11.00 19.00 [Nominal| 304.00] 171.00 | 76.00 [ 13.00
Min | 3936 [ 2214 | 9584 | 24dF Min | 1dd.32 | 8118 [ 3605 | 9.02 Min | 24928 [ 40.22 | E232 | 1558
Max | BBGS | 3875 | Tr22 [ 431 Max [226.32] 12731 5658 | W15 Max | 353.76) 21587 [ 9554 | 2393
3.5 |Mominal| 5600 [ 3150 | 1400 [ 350 .5 [Mominal] 164.00 | 10350 | 46.00 | 1150 19.5  |Nominal| 37200 | 175,50 | ¥8.00 | 13.50
Min | 4592 [ #5583 [ 11458 | 287 Min | 150.85 | 84.67 | 37.72 | 943 Min | 25564 [ 14331 ] 6336 | 15.33
Maw | 772 | dd.28 | 1965 [ 492 Maw [Z3616 [ 13264 | 5904 | 1476 Max | 39360 2140 5840 [ 2460
4.0 |Mominal| 64.00 [ 36.00 | 16.00 [ 400 12.0  [Nominal] 132.00 | 105.00 | 45.00 | 12.00 20,0 |Nominal| 320,00 150.00 [ 50.00 | 20.00
Min | 52d8 [ #2352 [ 1312 | 328 Min | 15744 | 8856 | 3336 | 9.64 Min | 26240 [ 14760 ] BS.E0 | 16.40
Max | G856 | 4982 | 2214 [ 554 Max [=246.00] 135535 | 6150 [ 15.35 Max | d403.44 | 22694 [ 100,86 | 25.22
4.5 |Mominal| 7200 [ 4050 | 1800 [ 450 125  [Mominal] 20000 1250 | 50.00 | 1250 205 [Mominal] 328.00] 184.50 | 52.00 | 20.50
Min | 5304 [ 5321 | 476 | 363 Min | 164.00 | 3225 | 4100 | 10.25 Min | 26596 15123 | 6724 | 1651
Max | 3840 | 5535 | 2460 [ B15 Max [255.84] 391 6396 | 1593 Max | 413.28 | 23247 [ 10332 | 25.83
5.0 |Mominal| 80.00 [ 4500 | 20000 [ 500 13.0  [Mominal] 208.00] 17.00 | 52.00 | 13.00 21.00 |[Mominal| 336.00] 189.00 | 54.00 [ 21.00
Min | BSE0 [ 36390 | 1640 | 410 Min 117056 | 3534 | 42584 | 10.66 Min | 27552 15498 | 6383 | 17.22
Max | 108,24 | BO.BT | 2706 [ BT Max [2B565] 14945 | 6642 | 1661 Max | 42312 | 238.01[ 10575 | 26.45
5.5 |Mominal| &5.00 [ 49,50 | 2200 [ 550 13.5 [Nominal] 216.00 | 121.50 | 54.00 | 13.50 21.5  [Nominal| 344.00] 13350 | 56.00 [ 2150
Min | 72716 [ 4053 [ 18.04 | 451 Min | 17712 | 99.63 [ dd.25 | 1107 Min | 28208 [ 158.67 | 7052 | 17.E63
Max | T15.05 | 6642 | 2352 [ 738 Max [27552] 154.95 | B5.58 | 17.22 Max | 43296 24354 [ 108.24 | 27.06
6.0 |Mominal| 36.00 | 54.00 | 2400 [ 600 .0 [Nominal| 224,00 126.00 | 56.00 | 14.00 22.0 |Nominal| 352,00 135.00 [ 58.00 | 22.00
Min | 7872 [ dd.25 | 19.658 | 432 Min | 183.65 | 103.37 | 4537 | 1148 Min | 25564 [ 16236 | 7216 | 15.04
Maw [ 12792 7196 | 3195 [ 5.00 Maw [28536] 16052 | 71354 | 17.84 Mz | dd2.80] 24508 [ M0.70 [ 27.68
6.5 |Mominal| 104.00 | 5550 | 26.00 [ B50 .5  [Nominal| 232,00 13050 | 55.00 | 14.50 225 |Nominal| 360,00 20250 30.00 | 2250
Min | 8528 [ 4797 | 2132 | 533 Min 113024 | 07.01 ] 4756 | 1183 Min | 295,20 [ 166.05 ] 7380 | 15.45
Max [1537.76] 7rd3 | 3444 [ 861 Max [235.20] 166.05 | 7350 | 1545 Max |d52.64 | 25461 11316 | 25.23
7.0 |Mominal| T2.00 [ 6300 | 2800 [ 7.00 15.0 [Mominal] 240.00] 135.00 | 60.00 | 15.00 23.0 [Mominal| 368.00] 207.00| 52.00 [ 23.00
Min | 3154 [ 5166 | 2236 | 574 Min | 136.80 | 1I0.70 | 43.20 | 1230 Min | 301.76 [ 169.74 | 7544 | 15.86
Max | 4760 53.03 | 3690 [ 3.23 Max [305.04] TM.53 | ¥6.26 | 13.07 Max | 46248 26005 [ 15,62 | 25.91
7.5 |Mominal| 12000 [ 67.50 | 3000 [ 7.50 15.5 [Nominal| 248.00] 133.50 | 62.00 | 15.50 23.5 [Nominal[ 376.00] 211,50 | 54.00 [ 23.50
Min | 9840 [ 5535 | 2460 | RS Min | 203.36] 11439 [ 5084 | 1271 Min | 30832 [ 17343 ] 7708 | 1927
Max | 15744 | 5856 | 3336 [ 384 Max [ 3188 ] 17712 | 76.72 | 19.65 Max | 47232 26065 [ 118.08 | 23.52
8.0 |MNominal| 12500 [ 7200 | 3200 [ 800 16.0 [Nominal] 256.00] 144.00 | 64.00 | 16.00 24.0 [Nominal| 354.00] 216.00 | 36.00 [ 24.00
Min [ 10496 [ 5904 | 2624 | B56 Min | 209.92] 118.03 [ 5245 | 1312 Min | 31488 [ 17712 | 7372 | 19.68
Table 15-A: Long Time Delay Test Chart
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15.4 Neutral Protection Testing Chart

The LT chart in previous section can also be used for NP
Long Time testing. NP ST and INST will follow the time-
current curves multiplied by a pickup percentage.

16.0 Ratings & Physical Information

Ambient Temperature:
Trip Unit:
-4°F (-20°C) to 149°F (65°C)
OLED Display:
-22°F (-30°C) to 185°F (85°C)
Battery:
-40°F (-40°C) to 158°F (70°C)

Humidity:
95% non-condensing

Conformal Coating (on circuit boards):
Acrylic conformal coating,
HumiSeal type 1A33

Contamination resistant membrane keypad
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17.0 Warranty

A conditional 2-year warranty is offered with each AC-PRO-
NW trip unit.

Contact Utility Relay Company for full details.

18.0 Time-Current Curves (TCC)
The TCCs are shown in Figures 18.1, 18.2, 18.3 and 18.4.

AC-PRO-NW TCCs are very similar to the OEM trip unit
TCCs and also similar to the AC-PRO-Il TCCs.

The curves are shown on log-log graph with seconds in the
vertical direction and current in the horizontal direction.

Overload and fault currents are shown as multiples of the LT
pick-up setting. GF current is shown as a percentage of the
CT rating.

Tolerances for the Pick-Up bands are £ 10% (or +/-10A,
whichever is greater) in the current direction. Tolerance for
LT, ST 1> T and GF I2 T trip times are + 23% and -17% in the
time direction. Tolerance for GF I°T trip times are +69% and
-38% in the time direction.

Instantaneous pick-up tolerance is + 10% for 1A CTs. For
primary injection, see below.

Primary Injection Instantaneous pick-up tolerance:

-20% to +10%. AC-PRO-NW Instantaneous protection
utilizes fast analog peak detection. Most Primary Injection
test sets display RMS current. Due to possible asymmetry
(offset) in primary test set output, and possible CT
remanence associated with primary injection testing, the
minus (-) tolerance is extended to -20% for primary injection
testing only.

The curves for the following time bands:
Long Time (LT)
Short Time (ST) with I’'T ON
Ground Fault (GF) with I°T ON

are based on the following equation:
I?T = Constant

Where: | is current in amps
T is time to trip in seconds (center of the band)

When performing trip-timing tests using a primary injection
test set, the trip time at various test currents can be
determined by calculation as explained in Sections 18.1,
18.2,18.3 and 18.4.

The TCCs are based on a total actuator operating time plus
breaker opening time in the 16ms to 33ms range.

18.1 Long Time (LT) Trip Time
For overload currents, the "I*T = Constant" equation can be
restated as follows:

T= TBCLT
XZ

Where: T = time to trip in seconds (center of the band)
X = current in multiples of the LT pick-up setting
TBC.r = the LT Time Band Constant
=36 X LT time band setting

*kkk NOTE *kkk
The LT Time Band Constant (TBC7) is by definition 36
times the LT Time Band Setting in seconds.
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EXAMPLE #1:
CT Rating 1600A
LT pick-up 1200A
LT time band 20.08

Overload Current 3600A

TBC.r =36 X LT Time Band Setting

=36 X20.0
=720
and X = overload current = 3600A =3
LT Pick-Up 1200A
therefore:
trip time = T = TBC, 1 or 720 = 720
Xz 32 9
= 80 seconds

**** IN SUMMARY ****
To calculate the LT trip time:
1) Calculate the LT Time Band Constant (TBC,t)
2) Calculate "X" where
X = overload current
LT Pick-Up Setting
3) Solve the equation:
trip time(sec) = TBC, 1
X2

18.2 Short Time (ST) Trip Time

With I2T off or for currents greater than 10 X LT pick-up
setting, the ST trip time is a constant equal to the ST time
band setting.

With 12T on and for currents less than 10 X LT pick-up
setting, the ST trip time is determined by the following
equation:

T =TBCqsr
X2

Where: T = time to trip in seconds (center of the band)
X = current in multiples of the LT pick-up
TBCgr = the ST Time Band Constant

*kkk NOTE *kkk
The ST Time Band Constant (TBCst) =
40 for the .40S Time Band
30 for the .30S Time Band
20 for the .20S Time Band
15 for the .15S Time Band
10 for the .10S Time Band
7 for the .07S Time Band
2 for the .00S Time Band
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EXAMPLE #2:
CT Rating 1600A
LT pick-up 1200A
ST pick-up 6000A
ST delay .20S I’T ON

Overload Current 7200A
TBCST =20

and X = overload current = 7200A = 6
LT Pick-Up 1200A

therefore:
trip time = T = TBCsy or 20 = 20
X2 62 36
= .556 seconds

204.8 for the .20S Time Band
102.4 for the .10S Time Band
51.2 for the .00S Time Band

**** IN SUMMARY ****
To calculate the ST I2T trip time:

1) Determine the ST Time Band Constant (TBCsr)
2) Calculate "X" where

X = overload current

LT Pick-Up

3) Solve the equation:

trip time(sec) = TBCst

X2

EXAMPLE #3 (I*T Slope):
CT Rating 1600A
LT pick-up 1200A
GF pick-up 640A
GF time band .20S I7T Slope

Ground Fault Current 800A
TB2CqF = 0.072
and Xgr = ground fault current = 800A

CT Rating 1600A
=0.5
therefore:
triptime =T =TB2Cgs or 0.2 = 0.2
Xer? (0.5)2 0.25
=0.8 sec

18.3 Ground Fault (GF) Trip Time

With the GF slope set to OFF, the GF trip time is a constant
equal to the GF Time Band setting.

With the GF slope set to I°T:
For GF currents greater than 0.6 times the CT rating, the
GF trip time is a constant equal to the GF Time Band
setting.

For GF currents less than 0.6 times the CT rating, the GF
trip time is determined by the equations below.

With the GF slope set to I°T:
For GF currents greater than 4.0 times the GF Pickup, the
GF trip time is a constant equal to the GF Time Band
setting.

For GF currents less than 4.0 times the GF Pickup, the GF

trip time is determined by the equations below:

T= TBZCGF 2 T= TBSCGF 5
) for I°T OR “X5oe for IPT
Where: T = time to trip in seconds (center of the band)

Xer = ground fault current
CT rating

X5¢¢ = ground fault current
GF Pickup

TB2Cg¢r = the GF I°T Time Band Constant
TB5Cqr = the GF I°T Time Band Constant

**** IN SUMMARY ****
To calculate the GF 12T trip time:

1) Determine the GF Time Band Constant (TB2Cge)
2) Calculate "Xg" where

Xgr = ground fault current

CT Rating

3) Solve the equation:

trip time(sec) = TB2Cgr

*kkk NOTE *kkk
The GF 12T Time Band Constant (TB2Cgf) =
0.5 for the .50S Time Band
0.4 for the .40S Time Band
0.3 for the .30S Time Band
0.2 for the .20S Time Band
0.1 for the .10S Time Band
0.05 for the .00S Time Band

*kkk NOTE *kkk
The GF I°T Time Band Constant (TB5Cgf) =
512 for the .50S Time Band
409.6 for the .40S Time Band
307.2 for the .30S Time Band

Xer?
EXAMPLE #4 (I°T Slope):
CT Rating 2000A
LT pick-up 2000A
GF pick-up 800A
GF time band .30S I°T Slope

Ground Fault Current 2400A
TB5CqF = 307.2
and X5 = ground fault current = 2400A

GF Pickup 800A
=3.0

therefore:
trip time = T = TB5Cge or 307.2 =_307.2
X56e° (3.0)° 243

=1.264 sec
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AC-PRO-NW Trip Unit
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AC-PRO-NW O.L. Rev 1.0 02/27/2023

Figure 18.1: Overload TCC
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18.4 Phase Current U/B Trip Time

Phase Current Unbalance is calculated as follows:

U/B = (In - Ins) X 100%

INL

Where:
Ine = Largest Phase current
Ins = Smallest Phase current

The Phase Unbalaance function is defeated if any two phase
currents are less than 10% of the CT rating.

The tolerance for the Phase Unbalance Pick-Up is + 10
percentage points. A Phase Current Unbalance Pick-Up of
20% would have a tolerance of 10% to 30% unbalance. An
Phase Unbalance Pick-Up of 50% would have a tolerance of
40% to 60% unbalance.

The Phase Current Unbalance trip time is a definite time as
shown on the U/B TCC in Figure 18.5

The tolerance for the U/B trip time is £ 10% of the setting.

*kkk NOTE *kkk
The U/B function should not be confused with the GF
function.

The U/B function is a motor protection function and
should ONLY be used on breakers feeding a large 3-
phase motor where currents are normally balanced.

EXAMPLE #5 (Phase Current U/B):

CT Rating 800A
LT Pickup 600A
Motor FLC 429A

Motor Start Time 22 Sec

Unbalance Pickup set to protect windings from negative
sequence currents due to unbalance

U/B pick-up 35%

U/B is 0.35 x 429A or 150A difference between phases.

Unbalance delay set to ride thru motor starting time:
U/B time delay 30 Sec > 22 Sec is adequate

18.5 Neutral Protection (NP) Trip Times

The NP LSI tripping times are calculated in the same
manner as the Overload LSI curves multiplied by a
Percentage of Pickup. Range is 50% to 200%.

EXAMPLE #6 (Neutral Protection NP):

CT Rating 1600A
LT Pickup 1400A
ST Pickup 2400A
INST Pickup 7200A

Neutral Protection (NP): Set at 50% as neutral is only rated
for half the Phase Conductors.

NP-LT 1400A x .50 = 700A
NPT-ST 2400A x .50 = 1200A
NP-INST 7200A x .50 = 3600A

Page 44


http://www.utilityrelay.com/

AC-PRO-NW®

Instruction Manual rev 1.00

www.utilityrelay.com

20%  40% 60% 100% 200% 1X X 4X 6X 10X
o e s e
T T T I - | T E—— ‘ ‘ ‘ ‘ ‘ ‘
Ground Fault Slope OFF B I5T Ground Fault Slope
AND ' | 1| | (available for breakers
12T Ground Fault Slope BE ( with 1-Amp CTs).
iv 20% GF K d
Pick-Up
100 — // 100
] | Ground Fault (GF) Pick-Up <1 ] \
||| OFF & 10A steps L]
|7 (1A steps for CTs <225A) ||
/ 1200A Max /)
CT Secondary Rating 1.0A ] %
20% to 200% of CT Rating %
|
%
///
/ /)
%
AV
10— 10 \
- Sy G I°T Slope
|| \\
| " 2
g Z
% L200% GF &
Q PiCk-Up ([i])
5‘; [ Delay ‘ 2
th 12T or
pe OFF
1 f 1
|| 2
.50sec .50sec
sl CS I L
n F e b
- .30sec
GF ends ~ 7
at 12xCT /é/;/g)s/e/cj ///// /
] . .10sec
- 1 ~
Ground Fault Band limits: ‘ > ‘/ y
% 0.50 band: 0.486 - 0.603 sec ___| GF énds
GF BT OFF 0.00 sec—m— 0.40 band: 0.380 - 0.501 sec at 12xCT
| /.OOSec i 0.30 band: 0.284 - 0.398 sec
%/ 0.20 band: 0.183 - 0.267 sec o
// 0.10 band: 0.083 - 0.150 sec
0.00 band: 0.020 - 0.080 sec
Note: Note: T
0.5 sec GF delay setting 0.5 sec GF delay setting
does not comply with does not comply with
IEEE C37.17. IEEE C37.17.
01 L1 1| 01 IR
20% 40% 60% 100% 200% 1X 2X 4X 6X 10X

Current in Percent of CT Rating

Current in Multiples of Ground Fault Pick-Up

Figure 18.2: Ground Fault (GF) TCC
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AC-PRO-NW Trip Unit
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AC-PRO-NW Q.T. Rev 1.0 02/27/2023

Figure 18.3: QUICK-TRIP Ground Fault and QUICK-TRIP Instantaneous TCCs
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Figure 18.4: Phase Current Unbalance TCC
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18.6  Current Metering Accuracy

For 1-Amp secondary CTs:

+ /- 2% (or +/- 10A, whichever is greater) for currents
between 20% and 150% of CT Rating

19.0 Voltage & Power Calculations

Voltage accuracy:
+/- 1.5% for 80V to 600V.

Power accuracy (Instantaneous values)
+/- 5% for currents between 10% and 150% of CT rating

Energy calculations: Refer to Section 13.0.

20.0 Error and Alarms

201 Internal Error

If an internal error occurs in the AC-PRO-NW, the OK LED

will not be lit and the screen below will appear. (The OK LED
flashes if trip unit is fully functional.)

kR

Figure 20.1: Internal Error Screen
If this screen appears and persists, please contact URC.

If configured in user settings, the programmable relay will
operate for this condition. The “Exit” button is available and
allows bypassing this screen for temporary menu navigation.
If the condition is still present, this screen will re-appear the
next time the display is turned on.

20.2  Actuator Open Circuit

If the AC-PRO-NW detects an open circuit at the actuator
terminals, the OK led will not be ON and the following screen
will appear, indicating an actuator open circuit condition, in
which case the trip unit will not trip the breaker. Repair the
actuator connection.

2 b T RIS ekak
1M

Figure 20.2: Actuator Open screen

If configured in user settings, the programmable relay will
operate for this condition.

The “Exit” button allows bypassing this screen for temporary
menu navigation. If the condition is still present, this screen
will appear the next time the display is turned on.

20.3 CT Open Circuit

If configured in user settings, if the AC-PRO-NW detects an
open CT circuit, the OK led will stop flashing and a “CT
Open Circuit” screen will appear. Repair the CT connection.

If configured in user settings, the programmable relay will
operate for this condition.

The “Exit” button allows bypassing this screen for temporary
menu navigation. If the condition is still present, this screen
will appear the next time the display is turned on.

20.4 Alarm Screens

If configured in user settings, the programmable relay will
operate when a Trip Alarm, OV Alarm, UV Alarm, Phase
Loss Alarm, or Ground Fault Alarm occurs and an “Alarm”
screen will appear.

NOTE: the Programmable Relay will only operate for Alarms
if the Programmable Relay setting is set to “Alarm”. The
word “Relay” will only appear in the screens below if the
Programmable Relay setting is set to “Alarm”.

The flarm Belaw

Figure 20.3: Alarm Screen
(example shown is Trip Alarm)

e 0] e Rmazend
LI i R Y HI Lt L=

Figure 20.4: Clear Alarms Screen

Pressing the “View” button will show the trip history
information. Pressing the “Clear” button will show the clear
alarm screen. Pressing “Exit” will temporarily bypass this
screen for temporary menu navigation. If the condition is still
present, this screen will appear the next time the display is
turned on.

Refer to Section 5.5.1 and Table 5-A.
20.5 Un-Calibrated

If the following screen appears, do not place the trip unit in
service. Please contact URC.

Figure 20.5: Un-Calibrated Screen
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Battery
Cover/
Holder

21.0 Battery

21.1  Checking the Battery Voltage
See Section 6.4.2.

21.2 Battery Replacement

For best performance, replace the battery with the following
3-volt lithium battery:

Panasonic CR2 Industrial Lithium battery 3V
#CR15H270

A replacement battery can be purchased from:
e  Utility Relay Co. Part# T-125

. Digi-Key Part # P157-ND
www.digikey.com
. Newark Part #15R3550

www.newark.com

Lithium battery ratings:
e 850 mAh Capacity

Figure 21.1: Battery Cover/Holder

To replace the battery:

e The breaker must be out of service and de-energized
for safety.

e Loosen the two battery cover screws with T 10x50
screwdriver.

e The CR2, 3V Lithium Battery is inserted to the back of
the battery cover/holder.

e Remove the old battery and install new battery with the
positive (+) nub end of the battery mounted to the left.

e Replace Battery Cover / holder door and screws.

o If applicable, to reset low battery state, perform manual
battery test using the MORE Menu.

* IMPORTANT ****
For best performance, replace the battery with the
recommended Panasonic CR2 3-volt lithium battery.

The breaker must be removed from service before
replacing the battery.

The replacement battery must be inserted with the
proper polarity.

After replacing battery, Time and Date must be set.
See Section 6.4.1.

22.0 InfoPro-AC™ Software Application

InfoPro-AC is a software application that can be used with
AC-PRO-NW for the following:

e Settings — upload, download, view, save, and print.

e Trip history including waveforms — view, save, and
print.
Waveforms (on-demand) — view, save, and print.
Current, voltage, & power readings — view.
Alarms and trip unit status Information
Trip unit info: serial number, firmware versions, breaker
name.
Firmware updates
Time-Current curves and Test Reports
Breaker Control (Trip) and Close (E/O)
QUICK-TRIP® ON/OFF Control

Recommended Operating System:
Microsoft Windows 10 or 11.

Connection:
mini-USB (cable not included)

The InfoPro-AC™ software application is available for
download at:
http://www.utilityrelay.com/Side_Bar/Downloads.html

Open the downloaded file and follow the instructions to
install the application.
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* IMPORTANT ****

InfoPro-AC needs the correct USB device driver to
communicate with AC-PRO-NW. Microsoft Windows
often already includes these drivers. However, if this
driver is not already installed:

1) Ensure your PC is connected to the Internet.

2) Connect AC-PRO-NW to your PC with the USB

cable.

3) Automatic driver update process:

a) After you connect the AC-PRO-NW, if you
have an internet connection and
administrative rights on your PC, Microsoft
Windows should install the driver
automatically after a few minutes.

4)  Manual driver update process:

a) Open Windows Device Manager

b) Right click on the AC-PRO-NW device. It
will be located under Ports or under Other
Devices.

c) Choose the “Update Driver Software”
option.

d) Choose the “Search automatically” option.

e) After the driver is installed, close and then
reopen the InfoPro-AC Application.

NOTE: Any pending Microsoft Windows updates can
interfere with the driver installation process.

For more detailed instructions with screenshots, contact
URC.

Refer to the InfoPro-AC™ Help Guide within the
InfoPro—AC application for specific information and
instructions.

22.1 Firmware Versions and Updates

To determine which firmware version is currently installed on
your AC-PRO-NW, use the MORE menu.
See Figure 6.5: MORE Menu.

The InfoPro-AC application can be used to update
AC-PRO-NW firmware in the field using the USB port.
AC-PRO-NW Firmware update instructions can be found in
the InfoPro-AC Help Menu. For firmware version information
see the following link:

http://www.utilityrelay.com/Side_Bar/Firmware_versions.html
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23.0 RS-485 Communications

23.1 RS-485 Communications Introduction

Creating a complete power monitoring and communications
system for a low voltage power distribution system is easy
with Utility Relay Company’s AC-PRO-NW. The standard
AC-PRO-NW trip unit communicates using industry standard
Modbus RTU protocol through a single shielded twisted pair
wire connected to the RS485 port. A number of trip units can
be daisy-chained together to simplify installation.

AC-PRO-NW communications features and information:
» Currents, 3-phase (+2% accuracy for currents between
20% and 150% of the CT rating)
» Review and change all settings (“Changing settings
over Comm” user setting must be enabled at trip unit).
» Voltages, 3-phase
+ KW, 3-phase & total (+5% accuracy for currents
between 10% and 150% of the CT rating)
* KWHr, total
* KVA, 3-phase & total
* KVAHT, total
+ KWD, KVAD
* Power Factor data
» Breaker position status (open or closed)
» Trip unit alarms and status information
» Sluggish-Breaker indication
* QUICK-TRIP ON /OFF status
+ Trip history data for the last 8 trips
o Trip counts
o Trip type (reason for trip)
o Trip dates & timestamps
o Trip currents & voltages
o Breaker mechanism times
» Trip unit time and date
* Trip unit Information: serial number, firmware revision.
» Forced trip (“Forced trip over Comm” user setting must
be enabled at trip unit).

NOTE: Voltage Divider Module (VDM) is required for
voltage and power information.

A host PC running HMI software with Modbus device drivers
collects information from the trip units. The driver
interrogates each trip unit individually and reports that
information back to the host PC applications on a continual
basis. Additional trip units can be added to the system by
simply providing the new trip unit's ADDRESS to the HMI
software.

AC-PRO-NW trip units are compatible with the Modbus RTU
communication protocol supplied with most HMI systems
such as Inductive Automation’s Ignition, Siemens WinPM,;
Wonderware’ s InTouch™, Intellution™; Schneider
PowerLogic SMS-3000™,/ON Enterprise ™, and PME
(Power Monitor Expert); Eaton Power Xpert; GE EnerVista;
and Power Measurements PEGASYS ™.

23.2 Communications Components

An AC-PRO-NW Modbus Communications system consists
of the following hardware components:
1. AC-PRO-NW trip unit and breaker retrofit components.
2. Host PC (supplied by others).
3. Cabling topology (supplied by others).

Additional components to consider include:
1. OPC software with Modbus device drivers (supplied by
others).
2. Modbus RTU/Ethernet converter (supplied by others).
3. Human-Machine Interface (HMI) System (supplied by
others) or Smart 1-Line (HMI) supplied by URC (See
Section 23.4.2). These systems are used to view trip

unit information graphically and often contain their own
compatible Modbus Driver.

23.3 Communications Wiring

Although all AC-PRO-NW trip units are capable of
communications, units that are specifically ordered for
communications are furnished with quick-disconnect
communications cable assemblies. The cable assembly
features a heavy-duty twist-lock connector and a terminal
block, which mounts inside the switchgear.

The purpose of the terminal block is to provide a connection
location for the twisted pair wire as it is daisy-chained from
cell to cell in a switchgear lineup. This enables any individual
communicating AC-PRO-NW (mounted on a circuit breaker)
to be removed without disrupting communications between
the other communicating AC-PRO-NW trip units.

See Figure 5. for wiring diagram. If replacing an existing
AC-PRO with AC-PRO-NW, remove the existing 2-piece
AC-PRO communications cable from the cubicle, and use
the new 2-piece cable shipped with the AC-PRO-NW.

***IMPORTANT****
Do NOT use external termination resistors or circuits with
AC-PRO-NW.

23.4 System Components & Computer
Hardware

URC trip units communicate over the RS485 interface at
9600, 19200, 38400, 57600 or 115200 Baud, with 8 data
bits, 1 stop bit and no parity using the Modbus RTU
communications protocol.

23.4.1 Ethernet

With the addition of an RS485 to Ethernet Converter an
existing Local Area Network (LAN) can be used to carry data
between trip units and the PC. Converters are widely
available from a variety of industrial computer
manufacturers.

RS485 to Ethernet Converters are designed to be
compatible with a TCP/IP network environment and typically
connect to a LAN using standard 10Base-T modular CAT-5
cabling. These converters offer a relatively inexpensive
means of connecting to a LAN. (See Figure 23.1: Typical
Communications Configuration Example).

23.4.2 Smart 1-Line

The Smart 1-Line is a field-configurable electronic 1-Line
diagram with real-time data obtained via Modbus
communications, allowing you to determine LV substation
status at a glance. The Smart-1-Line can display currents,
voltages, power, frequency, energy, trip-unit settings,
waveforms, alarms, breaker open/close status along with
remote tripping of breakers, and much more. It ships with
software already installed, ready for connecting to your AC-
PRO-NW Modbus Communications network, with minimal
basic setup required. (See Figure 23.2: Smart 1-Line
Communication Solution).
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23.5 Modbus Registers

The AC-PRO-NW Modbus Register Map is available for
download at the following location: :

Modbus Communication
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D Any PC with HMI software &
ocal Area Networ Modbus driver for AC-PRO/II

SUBSTATION #1 1 1001
RS-485 Network
SUBSTATION #2 1100 Q

RS-485 Network Ethernet
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Ethernet gateways

[RS-485 to Ethernet converters)

AC-PRO-II (Modbus
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- . £ To additional
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Figure 23.1: Typical Communications Configuration Example
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Metwork switch or

router
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(3ft length) Supplied by
supplied by customer
URC.
Included with RS-485 Network of AC-PRO-II trip units
Smart 1-Line
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B B

Terminal block in /

cubicle. Typical.

Figure 23.2: Smart 1-Line Communication Solution
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Figure 23.4: Smart 1-Line / Breaker Status and Alarms Screen
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24.0 Breaker Trip and Close Control

The AC-PRO-NW is capable of initiating a manual Trip and
manual Close command, including a user-set time delay if
the command is initiated by the user at the front panel. This
time delay allows the user to safely move away from the
breaker before it operates.

The Trip command trips the breaker via a signal to the trip
actuator. The breaker must be closed and the AC-Pro-NW
must be powered by CTs, VDM, USB, or 24VDC Aux power
for the Trip command to be available. In addition the
Actuator circuit must be complete (not open) for the
command to be available.

For these trips, trip data is recorded, including date/time,
RMS values, and breaker mechanism time. These trips are
logged as “Safe-T-Trip” trip type.

The Close command sends a signal to the existing breaker
close coil. To execute a successful close operation, the
breaker must be equipped with a close coil, must have close
control voltage present, and the close circuit must be wired
properly through the trip unit. In addition, the breaker must
be open and the AC-PRO-NW Close Breaker user setting
must be ON for the Close command to be available.

The Trip and Close commands can be initiated on the front
panel, via USB communications, via Wireless
communications, or via RS-485 Modbus communications.

Below are the trip unit screens for Breaker Control:
When at the “Main Screen”, press the Display push button
to access additional smart button options

DISPLAY

Press “Cont”

Trip and Close buttons will appear based on
Breaker position and whether the
“Close breaker” user setting is set to “ON”

Enter last 4 of serial number.
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25.0 Wireless Communications

The AC-PRO-NW is capable of Wireless communications
with a Windows PC with a URC Wireless dongle and URC
InfoPro-AC software application.

When the connection is established and authenticated,
InfoPro-AC software is capable of all functions (same
functions as USB cable connection).

For wireless communication to be active, the Wireless
(circuitry) switch on the back of the unit must be ON, and the
user must enable wireless communication using the front
screen and buttons.

Establishing a wireless connection is a secure process,
including generation and entry of unique 6-digit PIN. The
unique PIN is randomly generated each time per industry
standard security methods. In addition, in the process of
enabling the wireless feature, the user sets a “Timeout”
(idle timeout) setting each time a wireless session is started.
The idle timer starts when communication is not occurring.
The idle timer is reset when communication occurs. If the
timer reaches the user set “timeout”, the radio will be
disabled (Mode switches to OFF).

The wireless (circuitry) switch on the back of the AC-PRO-
NW allows the wireless radio circuitry to be switched “ON” or
“OFF”. The switch is not accessible after the AC-PRO-NW is
installed.

When the switch is in the “ON” position, it simply means
the feature is capable of being turned ON by the user: The
radio is “OFF”, unless the user enables the feature using the
front screen and buttons. (when the radio is actually ON, the
(blue) Wireless LED will flash).

When the switch in the “OFF” position: The radio circuitry
is disabled and the feature is not accessible using the front
screen and buttons.

URC recommends installing the AC-PRO-NW with the
wireless switch “ON”, unless the facility does not permit such
features.

The Wireless (blue) LED flashes “fast” (multiple flashes per
second) when the unit is “advertising” or “pairing”. This
occurs when the radio is on, but the AC-PRO-NW is not yet
connected to anything, or was disconnected.

The LED flashes “slow” (about 0.5 sec ON, 0.5 sec OFF)
when a secure connection is established.

A USB Wireless dongle is available from URC. This device
can be used to allow a Windows PC to wirelessly
communicate with AC-PRO-NW.

USB Wireless dongle
(available from URC)

Wireless security notes:

The AC-PRO-NW is designed for “Secured Connection Only
Mode” (“Secure Mode 1” with “Security Level 4”) meaning all
incoming and outgoing traffic involves authenticated
connections and encryption. Any device trying to connect
that doesn’t support secure connections is disconnected.

Presently, pairing is required every time a connection is
established. The user must be at the trip unit to view the
PIN.

Wireless communications will cease (Mode will automatically
switch to OFF) if URC communications does not occur for a
certain period of time (idle timeout — described elsewhere in
this section). In addition, there are several means of
disconnecting and/or disabling wireless communications as
described elsewhere in this Section.

The next page includes instructions for establishing a
wireless connection with AC-PRO-NW.
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AC-PRO-NW Wireless connection Instructions:

1. Prior to visiting the breaker location, install
InfoPro-AC version 5.0.8.0 or later on your PC.
www.utilityrelay.com/downloads

2. Ensure your AC-PRO-NW is powered by a
permanent power source (24VDC Aux, VDM, or
CTs).

3. When at the “Main Screen”, press the display push
button to access additional smart button options.

DISPLAY 8. After pressing Enter, the following screen appears
and the Wireless (blue) LED flashes fast,
indicating it is in “advertising/pairing” mode.

9. Ensure URC USB Wireless dongle is plugged into
a USB port on your Windows PC.

10. Open InfoPro-AC software.
11. Ensure you are near the trip unit. The steps below
will require viewing the trip unit screen and time

will be limited for security reasons.

12. Select “Wireless” from the Device Menu. A list of
available (“advertising”) trip units will be displayed.

13. Select the trip unit you want to connect to.
14. The trip unit will receive the connection request

and will display a 6-digit PIN, which will be active
for 30 seconds.

5. Press “Set” and Enter Security Code (last 4 of
serial number): 15. Enter the PIN into the prompt window in InfoPro-
AC software.

16. The trip unit should display “Connected”. The
wireless (blue) LED should now flash “slowly”.
InfoPro software should now communicate with
the trip unit and display its information.

17. The connection can be terminated by several
means: browsing to the Wireless Comm screen
and changing the Mode to OFF, or closing
InfoPro-AC software, or removing the USB dongle,
or walking away (move device out of range) and
allowing the idle timeout to occur and
automatically switch the Mode to OFF.

7. Set the Idle Timeout delay using the Up & Down
buttons. The idle Timeout can be set between 5 —
60 minutes, in 1-minute steps.
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