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A DANGER

Hazardous voltage. Will cause death or serious injury.

Turn off and lock out all power supplying the device prior to
cover(s) removal or while cover(s) are removed and when
installing any internal or external accessory.

Replace the cover(s) and shield(s) before power supplying
this device is turned on.

IMPORTANT

The information contained herein is general in nature and not intended for
specific application purposes. It does not relieve the user of responsibility to
use sound practices in application, installation, operation, and maintenance
of the equipment purchased. The successful and safe operation of this
equipment is dependent upon proper handling, installation, operation, and
maintenance.

Siemens reserves the right to make changes at any time without notice or
obligations. Should a conflict arise between the general information con-
tained in this publication and the contents of drawings or supplementary
material, or both, the latter shall take precedence.

Qualified Person
For the purposes of this manual, a qualified person is one who is familiar with
the installation, construction, or operation of the equipment and the hazards

involved. In addition, this person has the following qualifications:

(a) is trained and authorized to de-energize, clear, ground, and tag circuits
and equipment in accordance with established safety practices.

(b) is trained in the proper care and use of protective equipment such as
rubber gloves, hard hat, safety glasses or face shields, flash clothing,
etc., in accordance with established safety procedures.

(c) is trained in rendering first aid.

Danger

For the purpose of this manual and product labels, DANGER indicates an

imminently hazardous situation which, if not avoided will result in death or

serious injury.
Warning

For the purpose of this manual and product labels, WARNING indicates a

potentially hazardous situation which, if not avoided could result in death or

serious injury.
Caution
For the purpose of this manual and product labels, CAUTION indicates a

potentially hazardous situation which, if not avoided may result in minor or
moderate injury.
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Introduction

1 Introduction

Hazardous voltage. Will cause death or serious injury.

Al

Turn off and lock out all power supplying the device prior to
cover(s) removal or while cover(s) are removed and when
installing any internal or external accessory.

Replace the cover(s) and shield(s) before power supplying
this device is turned on.

1.1 Product Overview

The Sentron™ Systems Breaker Energy Communicating Trip Unit
(SB Energy-Comm) is a microprocessor controlled protection and
metering device for application with Siemens’ state-of-the-art fam-
ily of SB Encased Systems Breakers. In addition to the basic over-
current protection functions, SB Energy-Comm trip units have a
full complement of standard and optional features. Included in
these features are serial communications, energy monitoring, and
additional protective relaying functions. This full-featured capabil-
ity, together with programmable flexibility, allows for easy adapta-
tion to new and changing protection requirements. The SB
Energy-Comm trip unit, shown in Figure 1.1, is a high perfor-
mance device, integrating metering and ACCESS communication
capabilities with overcurrent protective functions.
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Figure 1.1 SB Energy-Comm Trip Unit

Four models of the SB Energy-Comm are available. They are:

SBxxTPO01 Basic protection and power measurement

SBxxTP0O1G Basic plus ground fault protection

SBxxTP02 Advanced protection, power measurement
and harmonics

SBxxTP02G Advanced plus ground fault protection

The “xx” in the model number denotes the breaker’s current trans-
former rating (MAX rating). Table 1.4 on page 6 describes the
functions included with each model.

The programmability of the SB Energy-Comm trip unit allows the
user to easily accommodate load changes and other protective
requirements while still ensuring optimum coordination. In addi-
tion to the programmable protective functions, the trip unit is
designed to use field interchangeable rating plugs. These rating
plugs allow the ampere rating of the circuit breaker to be changed
to meet specific applications.

For ease of installation and interchangeability in the field, the trip
unit has been designed as a plug-in unit to mount directly into an
SB circuit breaker frame.

Current transformers within the SB circuit breaker provide signal
currents and operating power for the circuit protection function of
the trip unit. When the circuit breaker is closed and current is flow-
ing, the trip unit requires no external connections or control power
to perform its circuit protection functions. External control power is
required for metering, communications, and protective relaying
functions, as well as setting adjustments and viewing the display.

A standard feature on all Siemens trip units is RMS current sens-
ing. As opposed to peak-current sensing, RMS sensing measures
the true heating potential of the current waveform. This allows for
more accurate overcurrent protection and eliminates nuisance
tripping due to harmonic distortion of the current waveform.

1.2  Principles of Operation

The SB Energy-Comm trip unit uses a microprocessor to execute
the numerous logic functions and calculations programmed in the
device. The keypad and display on the trip unit’s front panel allow
the user to select what numerical values are to be used by the
microprocessor in performing its functions. These settings allow
the trip unit to be tailored to a customer’s application. The overall
functional diagram is shown in Figure 1.2 on page 2.

Current data is derived from current transformers (CTs) mounted
in the Siemens SB circuit breaker. As passive devices, they pro-
vide high reliability with minimum signal error, while also providing
power for the trip unit’s circuit protection functions. The current
signals from the CTs are converted to digital values in the trip unit.
These values are then stored in memory and are used by the
microprocessor to detect and process overcurrent conditions. This
operation is illustrated in Figure 1.3 on page 3.

The microprocessor reads the stored current values and com-
pares these with the set of values that correspond to the user-
selected settings. When it detects an overcurrent condition, the
microprocessor’s software begins to process the appropriate pro-
tection function. During this processing, the microprocessor con-
tinues to monitor the incoming current level data. If the overcurrent
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condition continues until the processing is completed, and the
appropriate delay time has elapsed, the microprocessor issues a
tripping command.

Issuance of the tripping command from the microprocessor sends
a signal from the trip unit to the low-energy, high-speed magnetic
latch in the circuit breaker. The signal in the trip unit counteracts

the permanent magnet in the latch, allowing the latch to trip the
breaker.

Beyond the basic tripping function, the SB Energy-Comm trip unit
also collects real-time data that can be reported via the Siemens
ACCESS System or directly to a personal computer through its
serial port. For any of several functions, the SB Energy-Comm trip
unit can also send an alarm to a remote indicator.
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Figure 1.2 Functional Block Diagram
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Figure 1.3 Operational Overview

1.3 SB Encased Systems Breaker

Siemens SB Encased Systems Breakers come in four (4) princi-
pal frame sizes with MAX Ratings ranging from 400 to 5000
amperes. The rating is determined by the current transformers
within the frame. All frames are rated for 100% continuous opera-
tion. Rated trip units are available for all SB Encased Systems
Breakers.

Trip units are fully field installable by authorized personnel. A
special rejection scheme is built into the frames and trip units to
prevent the installation of a trip unit into a frame for which it is not
intended.

The combinations of frame sizes and frame ampere ratings are
illustrated in Table 1.1.

Table 1.1 Breaker Frame Size and Rating Combinations

Field interchangeable rating plugs are used to set the continuous
current rating of the circuit breaker. For a list of available rating
plugs, refer to Table 2.2 on page 13.

The interrupting rating of the SB breaker is specified on the front
cover label and is further identified by the use of a “color bar” at
the top left of the breaker label.

Several short circuit interrupting ratings are available to meet spe-
cific applications. The interrupting ratings and short time ratings
are given in Table 1.2 on page 4. The trip unit that may be used
with a specific circuit breaker is identified on the front cover label of
the breaker.

Breaker Frame Size(A)

Breaker Frame Ampere Rating

1200 400, 800, 1200

2000 1200, 1600, 2000

3200 2500, 3200

5000 2500, 3200, 4000, 5000
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Table 1.2 UL 489 Symmetrical RMS Amperes Interrupting Rating (kA)

Optional Ratings and Application Voltage Breaker Frame Size
1200A ‘ 2000A 3200A 5000A
Alternate A.L.R. (kA): Blue Label “SBA”
@ 240V AC 65 85 N/A N/A
@ 480V AC 65 65 N/A N/A
@ 600V AC 42 50 N/A N/A
Standard A.lL.R. (kA): Black Label “SBS”
@ 240V AC 100 100 150 150
@ 480V AC 100 100 100 100
@ 600V AC 50 65 85 85
High A.L.R. (kA): Red Label “SBH”
@ 240V AC 200 200 200 200
@ 480V AC 150 150 150 150
@ 600V AC 100 100 100 100
Short Time Delay Rating (kA) t=0.5 sec. 25 35 50 65
Table 1.3 IEC 947-2 Rating—Standard SBS
Breaker Frame Size
AC Voltage
Interrupting 1200A 2000A 3200A 5000A
Ratings lou 100 100 100 100kA
Symmetrical 415 les 100 100 100 100kA
RMS low 25 35 50 65kA
Kiloamperes
50/60 Hz. leu 65 65 65 65kA
690 les 65 65 65 65kA
low 25 35 50 65kA
1.4  Front Panel Interface 1.4.1 Keypad

Each SB Energy-Comm trip unit features a rating plug (purchased
separately), front panel keypad, liquid crystal display (LCD), and a
EIA-232 communications port for use with a PC or laptop. The trip
unit's integral front panel keypad and LCD provide the user with
direct access to device data and settings. Through detailed
menus and graphical displays, the user may view and modify the
system configuration and communication parameters, as well as
protective and metering function settings. Both real-time and
accumulated data are available, in addition to current and voltage
waveforms. The user may also view information in the trip log
associated with the five most recent trips.

The front panel provides the user with four keypad buttons for
easy touch-control interface which uses no switches or knobs for
making adjustments to this trip unit. The keypad buttons permit
navigation through the displays to allow the local programming of
settings and viewing of those settings.

The Up and Down arrow keys are used for scrolling
through a menu of choices displayed on the LCD. The Enter
key is used to select a choice or move between two selections.
The Escape key is used to exit from a given menu to the next
higher level.
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Figure 1.4 Display and Keypad on Front Panel

142 LCD

The LCD displays the menu of options and the status of the
device. The menu allows the user to request configuration settings
and protective or metered data, as well as time-stamped informa-
tion stored in the various logs. Pickup and delay settings for alarm
and protective relay functions can also be viewed and modified.

1.4.3 LED Indicators

Two green status LEDs indicate the proper operation of the meter-
ing and protective functions. A separate yellow LED indicates an
alarm condition. A red LED indicates that a trip has occured.

1.5 Overcurrent Protective Functions

Like the standard electronic trip unit for SB Encased Systems
breakers, the SB Energy-Comm trip unit provides configurable
long time, short time, and instantaneous over-current protection.
Trip units with integral ground fault protection are available as an
option.

The pickup and delay settings for each protective function are
user-configurable through the integral keypad and LCD screen, as
well as through communications. In addition, short time and
instantaneous protection may be disabled, although not at the
same time.

1.6  Alarm Setpoints

The SB Energy-Comm trip unit’s full-featured model offers the ten
alarm functions listed below:

e Overcurrent

e Ground Overcurrent

e Overcurrent Demand

¢  Total Harmonic Distortion (THD)

¢ Over Real Power (kW)

e Over Power Demand (kW Demand)
¢ Over Reactive Power (kVAR)

e Over Apparent Power (kVA)

e Under Power Factor (PF) Leading

e Under Power Factor (PF) Lagging

Each alarm function is configured separately to include its enable/
disable status and associated pickup and delay. When enabled, a
function causes the trip unit’s relay contact to close if its alarm limit
(pickup) is exceeded for the time specified by the delay. Assuming
that no other alarm conditions exist, a time-stamped entry is also
made to the event log at this time. (Restrictions are discussed in
Section 1.10.2.) If the alarm condition ends, the relay contact is
opened, assuming that no other alarm conditions are causing it to
remain closed. All alarm settings are stored in nonvolatile mem-
ory.

The full-featured models (SBxxTP02 and SBxxTP02G) offer more
alarm functions than the base models (SBxxTP01 and
SBxxTP0O1G).

1.7 Extended Protective Relaying

In addition to the ten alarm functions described earlier, the SB
Energy-Comm trip unit also provides the following optional pro-
grammable protective relay functions:

e Neutral Overcurrent

e Current Unbalance

e Undervoltage

* \Voltage Unbalance

¢ Overvoltage

¢ Over Reverse Power (kW)
e Over Frequency

e Under Frequency

Software allows the user to configure each of these functions indi-
vidually for alarm and trip, alarm only, or neither. Separate pickup
and delay settings are assigned for alarming and for tripping
actions. In this way, an alarm can be activated to warn of a poten-
tial trip.

When enabled for alarm activity, a particular function will close the
relay contact if its alarm pickup setting is exceeded for the speci-
fied delay. When also enabled for tripping, the function controls
the breaker tripping actuator to trip the breaker if the separate trip
pickup is exceeded for the trip delay time. An event log records
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alarm activity, while the trip log stores tripping information. All pro-
tective relay settings are stored in nonvolatile memory.

1.8 Metering Functions

The SB Energy-Comm trip unit measures and stores several
types of metered data for evaluation or monitoring. The metering
includes real-time measurement of current, voltage and power
values, and demand measurements. It also includes additional
options, including programmable protective relay and alarm func-
tions, harmonic distortion analysis, and separate logs to record
event and min/max data.

Table 1.4 Features by Model Number

1.9 Features By Model Number

Table 1.4 summarizes the features available with each of the four
trip unit models. The full-featured models (SBxxTP02 and
SBxxTP02G) offer more alarm functions; the extended protective
relay functions, and harmonic analysis that the base models
(SBxxTP0O1 and SBxxTP01G) do not. Models with Ground Fault
protection have that additional protective function available. This
manual describes all these functions. Your particular model may
or may not have all the features discussed in this manual.

Features

Models

SBxxTPO1

SBxxTP01G SBxxTP02 SBxxTP02G

Integral Keypad and Display
Voltage/Current Waveform Displays

v v v v

Protective Functions
Long Time, Short Time, Instantaneous

v v/ v v

Metering Functions

Volts, Amps, PF, Frequency, Watts, VARs, VA, Crest Factor,
Ampand Watt Demand, Voltage and Current Waveforms,
Voltage and Current Unbalance

Communications
PC (RS-232), ACCESS (RS-485)

Counters
Breaker Test (Trip/No Trip), Mechanical Counter,
Interruption Level Fault Counter

Security
Password Protection

Event Log
Time-Stamped —10 Most Recent Events

Trip Log
Time-Stamped — 5 Most Recent Trips

Alarms

(Alarm Only) Overcurrent, Gnd. Overcurrent, Over Amp Demand,
Over kW, Over kW Demand, Over KVAR, Over KVA, Under/Over
PF

Advanced Alarms
Total Harmonics

Min./Max. Logs
Volt/Amp., Power, PF, Frequency, %THD

Harmonic Analysis
Up to 19th Per Phase, THD

Protective Relay Functions

(Alarm and/or Trip)

Neutral Overcurrent, Current Balance, Under/Over Voltage,
Voltage Unbalance, Reverse Power, Under/Over Frequency

Ground Fault Protection
Residual or Ground Return
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1.10 Logs

The SB Energy-Comm trip unit maintains three logs: a trip log in
nonvolatile memory to document up to five of the most recent
trips, an event log to document up to ten of the most recent
alarms, and a min/max log containing minimum and maximum
metered values.

1.10.1 Trip Log

All SB Energy-Comm trip unit models maintain a trip log in nonvol-
atile memory to store information for up to five of the most recent
device trips. Each log entry records the trip’s cause, its date and
time, and the measured quantities associated with the tripping
action. The trip log may be viewed and cleared through the trip
unit’s LCD menu or through communications.

1.10.2 Event Log

All SB Energy-Comm ftrip unit models provide an event log to
store the ten most recent alarms. Each entry includes a sequen-
tial event number (used by the ACCESS master), an alarm ID
indicating the alarm type, the start and stop time stamps, and up
to five parameters associated with the alarm.

The ten alarm functions are prioritized (that is, overcurrent alarm
is highest priority, total harmonic distortion alarm is lowest). This is
done to insure that only one alarm will be recorded in the event
log at a time. If two alarm functions become active simultaneously,
the higher priority alarm (Alarm #1) will be written to the event log.
The lower priority alarm (Alarm #2) will not be recorded until
Alarm #1 conditions have ended. If Alarm #2 conditions cease
before those associated with Alarm #1, Alarm #2 will not appear in
the event log.

Like the trip log, the event log may be viewed and cleared locally
using the trip unit’s keypad and LCD menu or through EIA-232 or
EIA-485 communications. However, because the event log
resides only in RAM, it is lost if control power is removed.

1.10.3 Min/Max Log

The SB Energy-Comm trip unit’s full-featured model also main-
tains a min/max log for metered quantities. This includes the mini-
mum and/or maximum values detected for currents, voltages,
leading and lagging power factors, instantaneous VA and VARs,
crest factors, frequency, kW and amp demand, as well as total
harmonic distortion. Like the trip log, the min/max log may be
viewed and cleared at the trip unit or through communications.
The min/max log resides only in RAM and is lost if control power is
removed. These logs are described in detail in Chapter 10,
Logs.

1.11

1.11.1 ACCESS Communications

The EIA-485 communications port is located on the back of the
SB Energy-Comm trip unit. This port allows the trip unit to be con-
nected as a slave device in an ACCESS master/slave network.
Data is transmitted serially between the trip unit and a remote
ACCESS master (e.g., Power Monitor) using a shielded, twisted-
pair EIA-485 cable. The EIA-485 communications standard is
superior to EIA-232 for industrial applications, providing better
noise rejection and faster transmission rates over greater
distances.

Communications

With few exceptions, the device information available locally at the
trip unit is accessible to the ACCESS bus master (for example,
configuration parameters, function settings, and real-time data).
Although the ACCESS master may request information from the
trip unit at any time, it is prevented from making device changes
while an operator is using the trip unit's keypad to locally view/
modify device information. In fact, a local operator at the keypad is
given priority over both EIA-485 and EIA-232 communications to
ensure against data access violations.

1.11.2 Serial Communications

The EIA-232 serial port on the face of the SB Energy-Comm trip
unit allows a PC or laptop running custom software to view and/or
modify device information in much the same way as the ACCESS
host. Settings can be easily downloaded to the trip unit, providing
a faster, more convenient means for device configuration than the
manual keypad method. EIA-232 communications can occur with,
and are independent of, EIA-485 ACCESS communications.
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2 Installation

A DANGER

Hazardous voltage. Will cause death or serious injury.

Turn off and lock out all power supplying the device prior to
cover(s) removal or while cover(s) are removed and when
installing any internal or external accessory.

Al

Replace the cover(s) and shield(s) before power supplying
this device is turned on.

2.1 Quick Reference Guide

This section summarizes the required procedures to install the
trip unit before energizing the breaker. Follow the steps listed
below to install the SB Energy-Comm trip unit.

1. Unpack and inspect the trip unit as described in Section
2.2, Unpacking and Inspection.

2. Select a power source for the trip unit. See Section 2.3,
Selecting a Power Source.

3. Select and install the proper potential transformer (PT) for
your system. See Section 2.4, Selecting a PT.

4. Wire the trip unit as described in Section 2.5, Wiring.

5. Install the trip unit into the breaker. The step-by-step pro-
cedure is described in Section 2.6, Installing the Trip
Unit in a Systems Breaker.

6. Select and install the rating plug. See Section 2.7, Insert-
ing and Removing the Rating Plug. Be sure the plug has
the proper rating.

7. Read Section 3, User Interface to familiarize yourself
with the front panel controls and display.

8. Configure the trip unit's system parameters, including fre-
quency, wiring configuration, PT rating, short circuit pro-
tection type, and neutral CT. Instructions on setting these
parameters are listed in Section 4.2, Setting System
Configuration Parameters.

9. Configure the trip unit’s overcurrent protection. Instructions
on setting these parameters are listed in Section 5, Over-
current Protection Configuration.

These are the minimum configuration requirements before
energizing the breaker. Additional configuration parameters
are described in Section 4.3, Setting Other Device Parame-
ters and in Sections 6 through 10 inclusive.

2.2 Unpacking and Inspection

When unpacking the SB Energy-Comm trip unit, inspect the
device for any damage and report any problems to your local
Siemens representative.

The SB Energy-Comm trip unit has been factory tested to strin-
gent requirements. The Siemens factory that produced this trip

8

unit has a quality system that is certified to an ISO 9000 inter-
national standard.

All settings are factory preset to the minimum values.

2.3 Selecting a Power Source

The SB Energy-Comm trip unit depends either on power from
the current transformers (CTs) or independent control power.
The protective functions use the power from the CTs; the meter-
ing and communications require separate control power from
an external power supply. This requirement allows communica-
tion with the trip unit during all load current conditions, even
with the circuit breaker switched off.

The ratings for the power supply are:

e Input: 110V AC = SBEPS Catalog Number
24V DC = SBEPS24 Catalog Number

e Qutput: +5V DC @ 4A,
+12V DC @ 0.3A, -12V DC @ 0.3A

2.4 Selectinga PT

A potential transformer (PT) module is required to provide volt-
age signals to the trip unit for metering functions and provides
isolation from the primary circuits. Class CC |A 600V fuses can
be added during installation to protect against internal PT mod-
ule faults. The PT modules are encapsulated in polymeric
material to protect the transformer windings and withstand
mechanical vibration. The PT module’s primary inputs are from
the three phases plus neutral. For three-wire systems, the neu-
tral conductor input is not used. To choose a PT module, select
the one rated closest to, but higher than the rated voltage:

Table 2.1 PT Module Selection

For System Voltage of: Select This PT Module:
120/208V, 120/240V, 220V SBPTM240
277/480V, 415V SBPTM480
575V SBPTM600

2.5 Wiring

Before operation, the SB Energy-Comm trip unit must be properly
wired to the external power supply and the PT module. Panel-
boards manufactured by Siemens are shipped with all required
wiring. Retrofit applications require a retrofit kit, which includes
instructions for mounting and wiring the power supply and PT
module. Figure 2.1 shows the proper wiring connections.

If you are connecting the SB Energy-Comm trip unit to an
ACCESS Host device, you must also connect the SEAbus RS-
485 cabling to the secondary disconnects or terminal blocks
as shown in Figure 2.1.

Refer to the Individual Instruction Sheets for wiring the vari-
ous accessories, the PT module, and the trip unit power supply.
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2.6 |nsta||ing theTrip Unitin a Systems Follow these steps to install the trip unit into an SB circuit
Breaker

breaker.

1. To install the trip unit, the front cover of the circuit breaker
must first be removed. This is done by removing the eight
Phillips head screws that hold the front cover in place.

} Hazardous voltage. Will cause death or serious injury.
m Turn off and lock out all power supplying the device prior to
‘ _cover(_s) remo_val or while cover(s) are removed and when 4
installing any internal or external accessory.
Replace the cover(s) and shield(s) before power supplying °
| this device is turned on. O
| o 1
A CAUTION o
o
‘ Spring under compression. 0
’ May cause personal injury, or may — = o
’ damage equipment. yalllm
‘ Make certain that the breaker has the \/ = == | - {b
spring discharged and contacts open. —_ — Q 0
O O °
The Siemens SB circuit breaker has a built-in interlock device |~ | —
that prevents the circuit breaker from being closed when there L] \_t'f' o
is not an installed trip unit. This same interlock device trips the [§)
circuit breaker when the trip unit is removed. ° DD
Q)
Before installing the trip unit, make sure that the indicators in 5
the top center of the front of the breaker show that the spring is 6 7 8
discharged and the contacts are open. Refer to the breaker’s

information and instruction guide for the proper operating pro-
cedure. 2. Lift off the front cover.

Spring Charged Contacts Closed

Spring Discharged Contacts Open

Figure 2.4 Breaker Indicators
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3. Set the ground fault mode switch.

5. Check alignment of pins and holes.

Ground Fault Mode Switch

g;cmd 4_:» Residual

£\

On trip units with ground fault protection, the ground fault
selection switch on the side of the trip unit must be set to the
appropriate sensing scheme—Residual or Ground Return—
prior to installing the trip unit. The ground fault sensing
schemes are discussed in Section 5.7, Ground Fault Sens-
ing Scheme.

Residual is the factory pre-setting and is the setting most com-
monly used.

4. Check the label on the side of the trip unit.

s 7 /\K

SIEMENS
@ “Trip Device

Cat. No:

For use with Types SB Circuit Breakers Frame Rating
(@) Listed Circuit Breaker Trip Unit Issue No. G-1126
Siemens Energy & Automation, Inc. OH 43311

—

Before attempting to install the trip unit, check the label on the
side of the device to make sure that it is the proper device for
the SB circuit breaker.

If there is any doubt about a trip unit being the proper device
for an SB circuit breaker, check the alignment of the pins and
holes. A built-in rejection scheme will prevent the installation of
a trip unit into a breaker for which it is not intended.

This scheme consists of two pins on the support plate on which
the trip unit will set into two matching holes in the bottom of the
trip unit. If the holes in the bottom of the trip unit cannot be
aligned with the pins, the trip unit cannot be installed in the SB
circuit breaker.

6. Mate the pin connectors.

Mate the connector half on the back of the trip unit with its cor-
responding connector half in the circuit breaker.

11
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7. Lower the trip unit onto the support plate. 8. Secure the trip unit.

.
) QQ“T/?/”’\"
4=

/

1=

8

Secure the trip unit in place with the retaining screw located at
the top of the device. Torque 6 to 8 in-lbs. If the trip unit top is
not secured correctly the interlock will stop the breaker from
O closing.

9. Replace the front cover.

GRS

/

o=

After the connector has been mated, lower (push) the trip unit
onto the support plate. The pins on the support plate will fit into
the holes in the bottom of the trip unit.

Replace the front cover and the eight (8) front cover screws.
Torque 6 to 8 in-Ibs.

12
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Note: Before energizing the breaker, install a proper rat-
ing plug. Refer to Section 2.7, Inserting and
Removing the Rating Plug.

Note: Take care not to pinch any wires when replacing the
front cover of the breaker.

2.7 Inserting and Removing the Rating
Plug

The trip unit executes its overcurrent protection functions
based on the rating plug value and the setting of the current
adjustments. Therefore, care should be taken to make proper
selections and settings. All pick-up values, except ground
fault, are multiples of the rating plug value, |,. Ground fault
pick-up is a multiple of the Max ampere rating, up to a maxi-
mum of 1200 amperes. All pick-up settings are expressed in
RMS amperes.

Field interchangeable rating plugs are used to set the effective
ampere rating of the circuit breaker. Available rating plugs for
each frame ampere rating appear in the following table. Note
that the maximum rating plug value for a particular trip unit is
equal to the Max ampere rating. A rejection scheme is built into
the rating plugs and trip units to prevent the insertion of a rat-
ing plug into a trip unit for which it is not intended.

Table 2.2 Available Rating Plugs

1. Check the label on the rating plug.

Max Ampere Rating Rating Plug Ampere Values, I,
400 200, 225, 250, 300, 350, 400
800 400, 450, 500, 600, 700, 800

1200 600, 700, 800, 1000, 1200

1600 800, 1000, 1200, 1600

2000 1000, 1200, 1600, 2000

2500 1600, 2000, 2500

3200 1600, 2000, 2500, 3000, 3200

4000 2000, 2500, 3000, 3200, 4000

5000 2500, 3000, 3200, 4000, 5000

Follow these steps to install the rating plug.

Note: Prior to inserting or removing a rating plug, check to
see that the circuit breaker is in the “Open” position.
The circuit breaker should always be in the “Open”
position when a rating plug is not in the trip unit.
Take precautions to prevent damage to equipment
protected by the breaker prior to opening the
circuit.

Before attempting to insert the rating plug, check the label on
the rating plug to verify that it is a proper plug for the trip unit. If
it is not a proper plug, the pins on the plug will not mate with
the connector in the trip unit.

2. Remove the plexiglass shield.

/

Inserting and removing the rating plug requires removal of the
clear plexiglass shield. To remove the shield, remove the two
screws that hold it in place.

13
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3. Gently pry one end of the cover loose with a small screw- Conversely, to remove a rating plug, squeeze the clips,

driver, and lift. Then remove the plexiglass shield. located on the sides of the plug, and pull the plug from
the plug receptacle. Since the plug is held in place by
compression, some force will be required to remove the
plug. Do not close the circuit breaker with the rating plug
removed from the trip unit.

5. Replace the plexiglass shield.
L/
—
L \

N

4. Press the plug into place (or remove). /
\

Slide the protective shield into the top of the trip unit, bow it
slightly in middle, and press down with your thumb on bottom
to snap the shield into place.

8

6. Replace the two (2) retaining screws.

Note: To insert a rating plug in the trip unit, align the plug
with the plug receptacle and press the plug into
place. The clips on the rating plug and the com-
pression fitting of the plug hold the plug in place,
eliminating the need for screws or latches—it will
snap into place without excessive force. Do not
force the rating plug into place.

14
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7. Seal the cover as needed with a lead seal for tamper evi-
dent protection.

:-;:.

After the cover has been replaced a wire lock may be inserted
through holes in the screws and sealed with a lead seal. This
will help prevent tampering by unauthorized personnel.

2.8 Communications

To connect the trip unit for communications with a PC, connect
a serial cable to the Serial Port on the front panel of the trip unit.

Refer to the ACCESS Systems Installation Guide for a thor-
ough explanation of how to connect several devices on the
SEAbus network to a personal computer.

2.9 Removing the Trip Unit from a
Systems Breaker

Follow the steps below when removing the trip unit from an SB
Encased Systems Breaker. Before starting to remove the trip
unit, set the circuit breaker to the “Open” and “Discharged”
positions. If the circuit breaker is in the “Closed” position, the
breaker will trip when the trip unit is removed.

A DANGER

Hazardous voltage. Will cause death or serious injury.

Turn off and lock out all power supplying the device prior to
cover(s) removal or while cover(s) are removed and when
installing any internal or external accessory.

Replace the cover(s) and shield(s) before power supplying
this device is turned on.

Make sure that the circuit breaker is in the open position. Refer
to the breaker’s information and instruction guide for the proper
operating procedure.

Spring Charged Contacts Closed

Spring Discharged Contacts Open

1. Remove the eight screws from the breaker front cover. Lift
off the front cover.

990505000
833008389
832005385
853665585
N J
e e—r o
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2. Remove the trip unit retaining screw.

\
4 ‘ A\ [Tb\
Q Wi?:/ —

Remove the front cover of the breaker and trip unit retaining
screw. Lift the trip unit from the support plate and unmate the
connector. Note that the trip unit must be lifted from the support
plate high enough for the pins on the support plate to clear the
holes in the bottom of the trip unit; otherwise, the connector
cannot be unmated.

3. Remove the trip unit.

16

2.10 Starting Up

1. Remove the screws from the seals to access the display
interface keypad.

The screws are on both sides of the display shield as shown
below.

s' EMENS Rating Plug
System I System
Status (= 1T Check
Tripped Protective
o )
Alarm RO (REHIRE) Meter
o 2000 A (@)
. J

Screw
Locations

Y

Serial Port

Test Connector

2. Turn on external 120 VAC control power. The “Protective”

light flashes when the protection functions are operational.
The “Meter” light flashes when the metering functions are
operational. Now you are ready to learn how to use the
front panel to configure the trip unit for protection and
metering.
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3 User Interface

3.1 Front Panel Display

The integral front panel keypad and display of the SB Energy-
Comm trip unit provide the user with direct access to device
data and settings. Through custom menus and graphical dis-
plays, the user may view and modify the system configuration
and communication parameters, as well as protective and
metering function settings. Both real-time and accumulated
data are available, in addition to current and voltage wave-
forms. The user may also view information in the trip log asso-
ciated with the five most recent trips.

The large liquid crystal display (LCD) on the front panel shows
menus of commands and graphical information about the sta-
tus of the trip unit and the circuit breaker. It is a 128 x128 pixel
backlit display, which is viewable in many types of lighting. The
LCD displays many types of information about the trip unit and
about the circuit breaker.

SIEMENS
System
Status

Display
(LCD)

[® @]
7 Keypad

Serial Port Test Connector

Figure 3.1 Display and Keypad on Front Panel

Note: On trip units with software version 3.00 or later, the LCD
backlighting is activated by pressing any keypad button. The
backlight is turned off 5 minutes after the last keypad button is
pushed.

The LCD displays the menu of options and the status of the
device. The menu allows the user to request configuration set-
tings and protective or metered data, as well as time-stamped
information stored in the various logs of the trip unit. Pickup
and delay settings for alarm and protective relay functions can
also be viewed and modified.

If the device is powered and left idle for five minutes, it will go
into idle display mode and cycle between several informational
screens repeatedly. See Section 3.5, Idle Display Mode for
descriptions of the screens displayed in idle display mode. To

end the scrolling of these screens, press Escape and the
previously selected menu appears.

3.2 Front Panel Keys

The front panel provides the user with a keypad with four keys
for easy touch-control interface. No switches or knobs are
needed to set the device parameters. The keypad includes
four keys that allow the user to navigate through the menus, to
choose parameter settings, and to view data.

Menu Screens

For menu screens, the up and down arrow buttons help navi-
gate among the options listed vertically. When a menu is first
displayed, the top choice on the list is highlighted. To scroll
down to an option lower in the list, press the down arrow but-
ton. Continuing to press the Up or Down Arrow will cycle
through to the top of the list again.

To select a highlighted option, press Enter [.

For example, to choose a menu choice from the Main Menu,
press the Up (1] or Down [¥] Arrow until the selection you want
is highlighted and press Enter [.

Press Escape to leave a menu without choosing any of the
selections.

SIEMENS
System

Rating Plug
System

Status I =1600A Check

Tripped

Protective

[ ] . @
Alarm e aing Meter
e 2000 A 0

| MATN_ MERL |

=+ SYSTEM CONFIG
FROTECTIVE
METERIMG
COMMUNTICATIONS
OGS

OPERATIONS
SECURITY

Serial Port

Figure 3.2 Selecting a Menu Option
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Parameter Setting Screens

Besides menus, the front panel display also shows settings
that can be changed by pressing the keys on the front panel.
Several actions are available for parameter setting screens.
When several parameters are displayed on one screen, the
first choice is darkened (highlighted). The Enter key moves the
highlighting from one parameter to the next. The up and down
arrow buttons scroll through available values for a particular
parameter.

Press Enter to move from one parameter to the next. For a
given parameter, press the Up (1) or Down (1) Arrow keys to
view the possible settings. After the setting is at the desired
value, press Enter [ to move to the next parameter.

Press Escape to leave this group of parameter settings. If
security is inactive, an additional sceen appears.

SECURITY IMACTIVE

PRESS B TO ACCEPT
CHANGES

OF [E8 TO CAMCEL
CHANGES

Press Enter to accept the settings or press Escape to
leave without changing or choosing any of the selections. If
security is active, you cannot change parameters without first
typing in the password.

To review, general functions of the keypad are summarized in
Figure 3.3.

‘ Up Arrow

for incrementing parameter

Enter
for moving to next parameter,
= ecting a highlighted menu
selection
Down Arrow

for decrementing parameter

Escape
for returning to previous screen

Figure 3.3 Key Functions
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3.3 Menu Structure

The user interface displays provide the functions and status
information. They are organized in a menu structure with the
Main Menu being the highest level of organization. Refer to the
appendix, Menu Structure for additional details about menu
organization. On start-up the Main Menu is the first display.

MATIN MERL

+ SYSTEM CONWFIG
PROTECTIVE
METERING
COMMUNICATIONS
LOGS
OFERATIONZ
SECURITY

UTEM DATA

The Main Menu lists the major groupings of menus or displays
that allow the user to view or set various settings of the device
or data collected about the breaker. These menus are summa-
rized next.

The System Configuration menu shows the options used to
configure the system. This menu is used to set the application-
specific parameters for the trip unit after the device is installed.
It involves such settings as the voltage sensor rating and sys-
tem frequency.

SYSTEM CONFIG

+ WIEW COWFTIG
FREQUEMC

WIRINMG

PHASE SEQUENCE

PT RATING

SHORT CIRCUIT PROT
EXT MEUTRAL SERSOR
TIME AMD OATE
EREAKER SN

The Protective menu shows the types of protective functions
for the user to configure. Within each type of protection, the
user can set the extent of protection. For each type of protec-
tion, the user may select parameter settings or use default
settings.
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The Metering menu shows the types of metered data and con-
figuration settings for demand values. It also includes the
screen for resetting the meter data.

METERING MEML

+ METERED DRTH
DEMAMD COWFIG
RESET METER DARTA

The Communications menu shows the various parameters for
communicating remotely with the device from a PC.

COMMUNICATIONS MEMU

+ WIEW COMM COMFIG

EIA423 BAUD RATE
EIf423 ADDRESS

EIAZEZE BALUD RATE
REMOTE OFENACLOSE

The Log menu shows a list of the logs that can be viewed or
reset. Each log has metered values or data about trips and
events that have occurred.

LOG MEMU

ELVENT LG

RESET EVENWT LOG
VIEW TRIF LOG
RESET TRIF LOG
VIEW HMIMAMAX LOG
RESET MINAMAX LOG

The Operations menu is used for troubleshooting and for
reviewing the history of the breaker. It shows a list of tests and
counters that can be viewed.

The Security menu allows the user to set the password and
enable the password protection.

SECURITY

The View Data menu places the SB Energy-Comm trip unit into
idle display mode.

For each menu, the user can view the present settings and can
change any of the parameter settings (if the user has proper
security clearance.)

3.4 Front Panel LEDs

At the top of the front panel are four light-emitting diode (LED)
indicators which provide information about the operation of the
trip unit and the status of the breaker. These indicators are the
System Check LEDs (for trip unit function information) and the
System Status LEDs (for breaker status information).

3.4.1 System Check LEDs

System
Check

Protective

@)

Metering

Two green LEDs indicate the proper operation of the SB
Energy-Comm trip unit. The System Check LEDs blink approxi-
mately once every 3 seconds when the microprocessors are
properly cycling through their protection and metering routines.
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The Protective LED indicates the operation of the protective
functions of the trip unit and blinks when operating properly.
This LED operates at current levels over 20% of the rated load
without external power, and at all current levels with external
power.

The Metering LED indicates the operation of the metering func-
tions of the trip unit and blinks when operating properly. Since
the metering function requires external power, this LED will not
light when the external power supply is not supplying power.

3.4.2 System Status LEDs

System
tatus

Tripped
O

Alarm

O

These two LEDs indicate the status of the breaker and associ-
ated power line. The Tripped LED is red and indicates a trip.
The Alarm LED is yellow and indicates an alarm condition.
These LEDs require the external power supply to be opera-
tional and supplying power.

The Tripped LED will light when the trip unit senses that the
breaker has tripped.

For more information about breaker monitoring, refer to the
breaker’s seperate information and instruction guide.

The Alarm LED will light when one of the alarm functions has
exceeded a limit set by the user. For more information about
Alarms, refer to Chapter 6, Alarm Setpoints.

3.5 Idle Display Mode

When the SB Energy-Comm trip unit is on and left idle for five
minutes, the front panel display switches to idle display mode
and displays its configuration and metered data in real time.
Selecting View Data from the main menu also causes the trip
unit to enter idle display mode.

In idle display mode, the trip unit cycles through its metered
and configuration values until the operator presses a button on
the front panel. This cycling action allows the operator to see
information at a glance without having to use the keypad and
go through several menus to see the data.

Setting changes via the communications port is only allowed
when the trip unit is in idle display mode. This prevents con-
flicts between remote and front panel configuration.

The screens that display during idle display mode, in order, are
the Protection Configuration screen, the Metered Data screens
(the metered real-time values screen, and the metered energy
values screen), and the Demand Data screen. Examples of
these are shown below:
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PROTECTIVE CONFIG

FU OLY TYPE
LT 1=@66 18 I2T
5T 16666 87 FIKED
GF 1166 .48  I2T

FU
INST  GEGG

For more information on the protection settings, refer to Chapter 5.

AMPS VOLTS
AR 28ll RE 241
ER g28ll EBC 241
CA  g28ll ChR 241
AVE 281l AYES 241
GMD g pA 139
M Z8ll BA 129

cg 133

FF AVGE 133

AR O.00 LG
EA 1.00 LG
CA @.20 LG

FREL
EQ.d

FHD KW 71l
FHD EVAR 426
EUA 244

FWD ERH 144
REY  kWH o]
FWD VARH 23422
REY UARH o

AR CF
ER CF
ce CF

1l.42
1l.42
1l.42

For more information on the metered data, both real-time and
energy calculations, refer to Chapter 8.

DEMAMD

FERICOD TIME 6a .24

AVGE AP DEMAND
FRESENT AMPS
Mas AMPS

1e6E
2611

WATT DEMAMD
FRESENT FWO KW  42E

FWHO Mak KW 711

REWV Mak MW &

Chapter 8 also contains more information on the metered
demand data.
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4 System Configuration

41 Viewing System Configuration

The System Configuration function allows you to set up the
device to match the line frequency, phase sequence, and
breaker connection settings of your system.

Configure the trip unit using the System Configuration menu.

At system power-up, the time and date starts at 12:00 Jan. 1,
1997. To set the time and date, select the Time and Date
option from the System Configuration menu and press Enter
(<. See 4.3, Setting Other Device Parameters for detailed
information on setting device parameters.

SYSTEM CONFIG

+ UTEL CONFIG

FREGUERC

WIRIhG

FHASE SEQUEMNCE

FT RATING

SHORT CIRCUIT FPROT
EXT MEUTRAL SENSOR
TIME mhlD DATE
EREAKER SN

To see how the device is configured for your system, select
View Config from the System Configuration menu and press
Enter (<. A screen similar to the following appears.

SYSTEM CONWFIG

14:19:43  B82/93.99
FROT S<W VER 1.98
METER S5<W VER 1.88
SYSTEM FREQ co
WIRE CONFIG 4
FHASE SEGUENCE  POS
FT RATING 450

ZONE INTERLOCK  WONE
MEUTRAL SEMSOR  YES
CAT # SE2OTFE1G

This display shows the time and the date and lists the software
version in the device, the settings, and the catalog number.
The software version numbers and catalog number may be dif-
ferent from the illustration above.

4.2 Setting System Configuration
Parameters

Several of the system configuration parameters can be set
using the System Configuration menu. These parameters
include:

e  System Frequency

e  System Wiring Configuration

e Phase Sequence

e Potential Transformer (PT) Rating

e  Short Circuit Protection

e  External Neutral Sensing (Neutral CT)

System Frequency

To select the frequency of AC power, begin from the System
Configuration menu, select Frequency, and press Enter (.
Select 50 or 60 Hz by pressing the Up (1] or Down Arrow
key; when finished, press Escape [=¢, and then press Enter
to accept the change.

SYSTEM FREGQUEMCY

56 HZ .
E3 HZ

System Wiring Configuration

To inform the SB Energy-Comm trip unit that your system is
either a three-wire or four-wire configuration, select Wiring from
the System Configuration menu. Use the Up (1] or Down
Arrow key to select either one and press Escape [, and then
press Enter [« to accept the change.

WIRING COMFIG

3 WIRE .

4 WIRE

For three-wire delta systems, select 3 Wire. For four-wire wye
systems, select 4 Wire.

Phase Sequence Protection

A phase sequence configuration screen SEQUENCE CONFIG
is available on trip units with software version 3.00 or later. The
Sequence Config screen will display a POSITIVE sequence
check box, a NEGATIVE sequence check box, and an ALARM
ON INCORRECT SEQUENCE check box. The default configu-
ration settings are positive sequence selected (checked) and
alarm disabled (unchecked).
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The SEQUENCE CONFIG screen will open with both the posi-
tive and negative sequence boxes highlighted. When the Up
key is pressed, positive sequence is selected (checked).
When the Down key is pressed, negative sequence is
selected (checked). Pressing the Enter key moves the high-
light to the ALARM ON INCORRECT SEQUENCE check box.
When the Up key is pressed, the alarm is enabled
(checked). When the Down key is pressed, the alarm is dis-
abled (unchecked). Another press of the Enter key moves
the highlight back to the positive and negative sequence
check boxes. Pressing the Escape key at any time will exit
the screen and, (if changes were made) the standard change
confirmation screen will be displayed. If the Alarm box is
checked and the system phase sequence does not match the
selected phase sequence configuration, an alarm will be
issued. This is a local alarm only and is not reported via
ACCESS communication, but will activate the Alarm Relay if
installed.

A PHASE SEQUENCE ALARM screen will be displayed any
time the phase sequence alarm is active. Pressing any key will
exit the alarm screen and return the user to the normal menu
screens. The user can then change the phase sequence con-
figuration or disable the phase sequence alarm if desired.
Thirty seconds after the last key press, if the alarm is still
active, the phase sequence alarm screen will again be
displayed.

SEQUERCE CONFIG

POSITIVE
protc I

MEGATIVE
A+C+E

ALARM OR
INCORRECT SEQUEMCE

L

PHASE SEQUENCE
ALARM

CONFIG: POSITIVE
A->B->C
SYSTEM: NEGATIVE
A->C->B

PRESS ANY KEY
TO EXIT
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Potential Transformer Rating

To inform the trip unit which potential transformer (PT) is used
in your system, select PT Rating from the System Configura-
tion menu. The following screen appears:

FT RATING

e
LIME WOLTS

Make sure the PT installed in the system matches the PT Rating
(line-to-line) setting. Use the table below for various system
voltages:

Table 4.1 PT Ratings

For System Voltage of: Select This PT Rating:
120/208V, 120/240V, 220V 240V
277/480V, 415V 480V
575V 600V

Use the Up or Down Arrow keys to select the desired
value. When finished, press Escape (=9, and then press Enter
to accept the change.

Short Circuit Protection

The short time and instantaneous overcurrent protective func-
tions can be enabled or disabled from the System Configura-
tion menu. To specify the extent of such short circuit protection
required in your system, select Short Circuit Prot from the
System Configuration menu. The following screen appears:

SHORT CIRCUIT FPROT

SHORT TIME
BOJ IMST

For short circuit protection either short time, or instantaneous
tripping, or both can be chosen. Select these types of protec-
tion by pressing the Up or Down Arrow key until a check
appears in the desired box(es). When the desired box(es) are
checked, press Escape [, and then press Enter [ to accept
the change.
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To set the pickup and time delay values for short time pro-
tection and the pickup value for instantaneous protection,
refer to the sections 5.4, Short Time Fault Protection,
and 5.5, Instantaneous Fault Protection.

External Neutral Sensing

For 4-wire systems that have a separate neutral current
transformer (CT), select Ext Neutral Sensor from the
System Configuration menu. The following screen
appears:

ExT MEUTRAL SENSOR

YES
] .

Select Yes if your system has an external neutral CT or No
if it does not, using the Up (1) or Down (1) Arrow keys.
When the desired box is selected, press Escape , and
then press Enter (<] to accept the change.

4.3 Setting Other Device Parameters

Time and Date

The time and date setting internal to the SB Energy-
Comm trip unit is used when reporting events in the event
log, trip log, and min/max log. To set the time and date,
begin from the System Configuration menu; select Time
and Date and press Enter (4. The following screen
appears:

SET TIME AMD DATE

MM 00"

First, the user will set the time in hours (HH), minutes
(MM), and seconds (SS). When the Set Time and Date
screen first appears, the HH value is highlighted.

1. Press the Up or Down Arrow keys for each
value until the desired value displays.

2. Press Enter [ to accept this value and move to the
next value.

When you have completed the time settings, the first
value, month (MM), in the date settings will be high-
lighted. You will set the date in months (MM), days (DD),
and years (YY). Set the date in the same way as the time,
described previously. When both the date and time are
entered, press Escape [=J, and then press Enter to
accept the change.

Display (LCD) Contrast

The LCD is equipped with a self-adjusting contrast circuit
for variations in ambient temperature change. Note that
some earlier models may be equipped with manual con-
trast adjust circuits.

Breaker Serial Number (S/N)

To set the serial number of the breaker to which the trip
unit corresponds, from the System Configuration menu,
select Breaker S/N and press Enter [). The following
screen appears:

ERERKER SN

= EIEIEIE

VALID RAMGE IS
B - 99993

For each digit, select a number between 0 and 9 by
pressing the Up or Down Arrow keys until the
desired number is displayed. Press Enter and the
highlighted box will move to the next digit. When the num-
ber is complete, press Escape [, and then press Enter
to accept the change.
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5 Overcurrent Protection
Configuration

5.1 Protective Functions Menu

The SB Energy-Comm trip unit provides configurable overcur-
rent protection functions that can trip the SB circuit breaker.
The user can easily accommodate load changes and other
protection requirements while still assuring optimum coordina-
tion. A standard feature of the SB Energy-Comm trip unit is
RMS current sensing. As opposed to peak-current sensing,
RMS sensing measures the true heating potential of the current
waveform. This allows more accurate overcurrent protection
and eliminates nuisance tripping that results from harmonic
distortion of the current waveform. The current transformers
(CTs) in the circuit breaker provide operating power as well as
current level data. When the circuit breaker is carrying load
currents, the trip unit requires no external connections or con-
trol power to perform the basic overcurrent protective func-
tions.

To set the overcurrent protection, from the Main Menu, select
Protective and press Enter (). This displays the Protective
Menu, which includes the functions for setting the characteris-
tics of the time-current curve.

Long time overcurrent protection is always enabled. For the
models with ground fault protection, this protective function is
similarly always enabled. The short time and instantaneous
protective functions can be enabled or disabled from the
System Configuration menu; either the short time or instanta-
neous protection must be enabled. Refer to Short Circuit Pro-
tection in 4.2, Setting System Configuration Parameters.

The Time Current Curve, which displays a graphical represen-
tation of the time-current curve is available only on trip units
with software version 3.00 or later.

Figure 5.1 shows a typical time-current curve that summarizes
the protection. The settings in the Protective Menu allow the
user to define this overall curve by selecting parameters that
define parts of that curve. The overall curve is then a summa-
tion of the individual parts. This gives the user the maximum
flexibility in defining the appropriate protection for a specific
application.
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Figure 5.1 Time-Current Curve

For each part of the curve, there is a set of adjustable parame-
ters. When each set of parameters is adjusted, if security is
inactive, press Escape (<] and the verification screen appears.

SECURITY IMACTIME

FRESS & TO ACCEFT
CHAMGES

OR [3EM TO CAMCEL
CHAMGES

Press Enter (<] to accept the changes (accept the settings you
have entered). If you want to quit without saving these
changes, press Escape [e.

Each of the menu options available for the Protective Menu is
discussed next. Note that chapters 6 and 7 are devoted
entirely to alarms and protective relays, respectively.
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5.2 Viewing Settings

To check the protection settings from the Protective Menu,
select View Settings. The screen lists the values for the long
time, short time, ground fault and instantaneous protection.

FROTECTIVE CONFIG

FU OLY TYPE
LT 1oea la I=2T
5T lamEaa @7 FIXED
GF 1188 .48  I=T
FU
InNST  EEas

The abbreviations used in the screen are:

LT Long Time

ST Short Time

GF Ground Fault

INST Instantaneous

PU Pickup Value (amperes)
DLY Time Delay Value (seconds)

TYPE Mode of protection, Fixed or 1%

The values that appear on this screen and on the other screens
shown in this chapter depend on which rating plug is used.
Actual values rather than percentages are displayed. For
example, the screen shows 1800A, instead of 90% for a 2000A
breaker.

5.3 LongTime Fault Protection

The long time setting establishes the highest current limit at
which the circuit breaker will continuously operate without initi-
ating a tripping sequence. This protective function is always
enabled and cannot be disabled. Two values must be set to
adequately specify this protection: the continuous current and
the time delay. The continuous current is the amplitude of the
current in amperes above which the trip unit will pick up.

10000

1000

Long Time

Time (Seconds)

Current (Amperes)

To set these values for the long time fault protection, from the
Protective Menu select Long Time and press Enter (. The
following screen appears:

LOnE TIME
CC
ou
h R i)
TR E
ITE L
hon A
uT iy
u]
U 1a8a8aE 18 SEC
S AMFS AT Gx

The protection may be set to one of several values of continu-
ous current from 50% to 100% of the rating plug. For example,
for a 2000A rating plug, the long time continuous current may
be set to values between 1000A and 2000A. For a complete list
of possible values for all ratings, refer to the Appendix,
Parameter Settings.

The long time delay scale is used to set the tripping delay in
seconds, based on the amplitude of the overcurrent condition.
The long time delay, which is an inverse 1’ ramp function, may
be set to one of ten values calibrated at a current equal to 6
times |, for each frame rating.

To program this value from the front panel, with the CONTINU-
OUS CURRENT scale selected, press the Up [f] or Down
Arrow until the scale shows the desired value. When displayed,
press Enter [4 to select the DELAY parameter. Press the Up
or Down Arrow to set the desired value. After setting the
current level and delay, press Escape then Enter to
accept these settings.
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5.4 Short Time Fault Protection

The short time setting establishes the maximum current level at
which the circuit breaker will operate for brief durations without
initiating a tripping sequence. Two values must be set to
provide this protection: the continuous current Pickup and the
Delay.

100

Short Time,
Fixed Delay

Time (Seconds)

0.1

Current (Amperes)

To select short time fault protection, from the Protective Menu
select Short Time and press Enter [d. The following screen
appears:

SHORT TIME

P

- []

C E 12T

K L

U A

o
FIXED

106868 67 SEC

AMPS

The short time pickup sets the maximum level of current the cir-
cuit breaker is allowed to carry for a short period of time with-
out tripping. This pickup, together with the short time delay,
allows downstream circuit breakers time to clear short circuit
faults without tripping the upstream circuit breakers. When the
pickup level is exceeded, the trip unit initiates the short time
fault protection sequence. On trip units for the 1200A and
2000A breaker frame sizes, the short time pickup may be set to
1.5,2,25,3,4,5,6, 7, 8, or 9 times the rating plug, I,. On trip
units for the 3200A and 5000A breaker frame size, the short
time pickup may be set to 1.5, 2, 2.5, 3, 35, 4, 5,6, 7, or 8
times .

To program this value from the front panel, with the PICKUP
scale selected, press the Up or Down Arrow until the
scale shows the desired value. When displayed, press Enter
to go to the DELAY parameter or press Escape to
accept these settings.
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The short time delay setting is used to set the time interval the
breaker will wait before initiating a trip command at the current
value selected on the short time pickup setting. This settin
has two modes of operation: a fixed delay, and an inverse It
ramp delay.

To set the mode, press Enter until the 1°T and the FIXED
checkbox is highlighted. Press the Up (1] or Down (1) Arrow
key so that a check appears in the desired selection box.

To program the delay value, press Enter until the Delay
parameter is selected. Press the Up (1] or Down (1] Arrow key
until the scale shows the value. When selected, press Enter
to go to the mode parameter or press Escape [=¢ then Enter
to accept these settings.

The 12 ramp delay has the characteristic of being inversely
proportional to the square of the magnitude of the overcurrent
condition. This means that higher overcurrent conditions have
shorter delays and conversely lower overcurrent conditions
have longer delays. This characteristic can provide better
coordination with downstream circuit breakers and fuses.

100

Short Time,
I’t Ramp

Time (Seconds)

-

0.1

Current (Amperes)

In the fixed delay mode, the short time delay may be set to
0.07, 0.1, 0.15, 0.2, or 0.3 seconds.

In the inverse 12t ramp short time delay mode, the delay may
be set to a calibrated value of 0.07, 0.10, 0.15, 0.2, or 0.3
seconds at a current equal to 8 times |,
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5.5 Instantaneous Fault Protection

The instantaneous pickup sets the level of high current at
which the trip unit will trip the circuit breaker without a time
delay. Non-delayed tripping, in response to a severe overcur-
rent condition, minimizes potential damage to electrical sys-
tems and equipment. The instantaneous pickup may be set to
a range of continuous current values depending on the breaker
rating. The pickup is independent of the long time setting.

Time (Seconds)

0.1 Instantaneous

Current (Amperes)

To select instantaneous fault protection, from the Protective
Menu, select Instantaneous and press Enter (<. The following
screen appears:

INSTAMTAMEOUS

Mo ooHT

e lale]
AMPS

The pickup value is the only value to set. To program this value,
press the Up (1) or Down (1) Arrow key until the scale shows
the desired value. When displayed, press Escape then
Enter [« to accept this setting.

5.6 Ground Fault Protection

Trip units equipped with the protective ground fault option can
be configured to accommodate the following ground fault
sensing schemes:

e Residual
e  Ground Return

To configure the trip unit to support these protection schemes,
the user is required only to set the ground fault selection switch to
the desired configuration. The selection switch is on the top right
side of the trip unit and must be set prior to the installation of the
trip unit in the circuit breaker. Refer to Chapter 2, Installation.

10

Ground Fault

Time (Seconds)

0.1

Current (Amperes)

Two values must be set to provide the ground fault protection:
the Pickup value and the Delay value. The pickup value is used
to set the level of ground current at which circuit interruption
will be initiated. Together with the delay value, this setting
allows selective tripping between main and feeder or other
down-stream breakers. In compliance with the National Electric
Code (NEC 230-95), no trip point setting exceeds 1200A. A
complete listing of the available ground fault pickup settings is
given in a table in Appendix, Parameter Settings.

To select ground fault protection, from the Protective Menu
select Ground Fault and press Enter (<. The following screen
appears:

GROUND FAULT

Fl

N B
C E 12T

K L

u A

N K []

FIXED

1168 .48 SEC
BMPS AT @5

To program the pickup first make sure the Pickup scale is
selected, pressing Enter [« as necessary to move the highlight
to the Pickup parameter. Then press the Up or Down (1]
Arrow key until the scale shows the desired value. When dis-
played, press Enter to move to the delay parameter, or
press Escape [ to accept these settings.

The Ground Fault Delay value is used to set the time interval
the breaker will wait before responding once the ground fault
pickup level has been reached. This setting has two modes of
operation: a fixed delay, and an inverse I°t ramp delay.

In the fixed delay mode, the Ground Fault Delay may be set to
0.1,0.2, 0.3, 0.4, or 0.5 seconds. In the inverse °t ramp delay
mode, the delay may be set to a calibrated value of 0.1, 0.2,
0.3, 0.4, or 0.5 seconds at a current equal to 0.5 times the MAX
RATING. The inverse 1% ramp delay reverts to a fixed delay of
the same value when the ground current (Ig) exceeds 50 per-
cent of the MAX RATING.
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To set the mode, press Enter until the 1°T and the FIXED
checkbox is highlighted. Press the Up (1] or Down (1) Arrow
key so that a check appears in the desired selection box.

GROUND FALLT
P
=
C E 12T
K L
u A
s eve

FIXED

1166 .48 SEC
AMPS AT B.5%

Neutural )
Disconnect Main
Link Y
Sourc :
. Neutral
""""
Unit
Main Bonding Ground Fault Sensor ) Feeders )
Jumper Equipment Ground Bus
L= Equipment
Grounding ) . .
Electrode groz‘j"d't"g | 4-Wire | 3-Wire |
Conductor onauctor Loads Loads

To program the delay value, press Enter until the Delay
parameter is selected. Press the Up or Down (1] Arrow key
until the scale shows the desired value. In the example shown,
the delay is set at 400 milliseconds at 0.5 times rated current.
When selected, press Enter [« to move to the mode parameter
or press Escape (=] then Enter (] to accept these settings.

GROUND FALLT
P
=
C E 12T
K L
u A
= N

FIXED

1166 .48 SEC
AMPS AT B.5%

5.7 Ground Fault Sensing Scheme

Brief descriptions follow for the ground fault sensing schemes
as they relate to the trip unit. Detailed technical and application
information of the ground fault sensing schemes is contained in
NEMA Standard No. PB 2.2 “Application Guide for Ground
Fault Protective Devices for Equipment.”

Set the switch on the side of the trip unit to either Ground
Return or Residual mode.

Ground Fault Mode Switch

Ground {l_]) Residual

Return

5.7.1 Ground Return

In this scheme, also called Source Ground Return, the phase
currents are not used to detect and process ground faults. The
trip unit executes the ground fault protection function based on
data from a ground current sensor. This sensor is located on the
neutral connection to ground at the service entrance, and is con-
nected to the neutral transformer input terminals on the trip unit.
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Figure 5.2 Ground Return Sensing Scheme

5.7.2 Residual (3-Phase, 3-Wire)

Under normal system conditions (without a ground fault condi-
tion), the vector sum of the phase currents being monitored by
the trip unit is zero. This is also true for overcurrent, phase-to-
phase fault, and phase-unbalance conditions. When a phase-
to-ground fault occurs, the vector sum of the phase currents is
directly proportional to the magnitude of the fault. The trip unit’s
microprocessor uses this vector sum data from the internal
breaker current transformers in the execution of the ground
fault protection function.

5.7.3 Residual (3-Phase, 4-Wire)

In the 3-Phase, 4-Wire Residual scheme a fourth current trans-
former is connected in the neutral conductor to sense normal
neutral currents. Under normal system conditions the vector
sum of the currents in all phases and neutral equals zero. This
is also true under the condition of an overcurrent phase-to-
phase fault and phase-unbalance condition. When a phase-to-
ground fault occurs, the fault current returns via a path other
than the neutral. Therefore, the vector sum of the currents no
longer equals zero. This current differential is detected by the
trip unit and used in the execution of the ground fault protec-
tion function.

Neutural )
Disconnect Main
Link N
Sourc :
— . n Neutral
T \Y
Unit
Main Bonding Neutral Current Sensor ) Feeders )
Jumper Equipment Ground Bus
N Equipment
Grounding )
Electrode Grounding | 4-Wire | 3-Wire |
Conductor Conductor Loads Loads

Figure 5.3 Residual Sensing Scheme
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6 Alarm Setpoints
6.1 Alarms

The SB Breaker has an optional relay output contact for con-
trolling audible or visible alarms. The trip unit can be config-
ured to initiate an alarm based on any or all of ten measured
parameters. (The protective relaying functions discussed in the
next chapter can also be configured to initiate an alarm. The
functions discussed in this chapter are alarm-only functions.)
Exceeding the configured setpoint will result in the following
actions by the trip unit:

e Close the optional relay output contact, which may be con-
nected to a visible or audible alarm (or both)

e Store a record of the event in the event log including the
date and time of the alarm

e Communicate with any supervisory device that an alarm
condition is reached

The following parameters can be configured to cause an alarm
and a record in the event log.

e Line Overcurrent

e Ground Overcurrent

e Overcurrent Demand

e  Total Harmonic Distortion (THD)

e Over Real Power (kW)

e Over Power Demand (kW Demand)
e  Over Reactive Power (kVAR)

e Over Apparent Power (kVA)

e Under Power Factor Lagging

e  QOver Power Factor Leading

To view the setting of or to set these alarms, from the Main
Menu, select Protective Functions. From the Protective
Menu, select Alarms. The Alarms Menu is displayed:

ALARMS

+ OWER CLERERT

Gh0. OWER CURREMT
OVER AMP DEMAD
TOTAL HARMOMWICSE
OVER Kl

OVER kL DEMARD
OWER EMAR

OVER EMA

UNDER PF LAGEIWNG
OVER PF LEARDING

Each alarm limit has three parameters:
e  Pickup value

e Delay value

e Alarm enabled or disabled

Setting these alarms involves enabling the alarm, setting the
limit above which the trip unit considers alarmable (pickup),
and setting the time interval the device will wait before setting
off the alarm (delay). The pickup and delay values can be cho-
sen from a range based on the rating of the device. The default
setting is for all alarm limits to be disabled.

To set the pickup and delay values and to turn the alarm fea-
ture on or off for each of these parameters, select them from
the Alarms Menu. For each of these three parameters, use the
Up (1] or Down (1) Arrow keys to increment or decrement the
value. When satisfied with a particular setting, press Enter
to move to the next parameter.

To enable the alarm for a given limit, highlight the Alarm box
and press the Up (1] Arrow key to select it. A check mark in the
alarm box indicates that the alarm is enabled.

D Alarm Disabled
ALARM Checkbox empty

Alarm Enabled
aLErRM Checkbox checked

Press Escape to leave this group of parameters. An addi-
tional screen, called the Verification screen, appears if security
is inactive (if no password protection is on). Press Enter to
accept the settings, or press Escape to leave without
changing or choosing any of the selections.

SECURITY INACTIVE

FRESS B TO ACCEFT
CHAMNGES

OR [FEM TO CANCEL
CHAMNGES
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6.2

Overcurrent

To alarm on overcurrent:

1.

30

From the Alarms Menu, select Over Current.

OVER CURREMT
Fl
I ]
C E
K L
u A
1 I []
ALARM
fecia]s 3
AMPS SEC

Select a pickup value by pressing the Up or Down
Arrow keys until the value is at the desired level. The val-
ues will depend on the rating of the breaker. The possible
values are, for any breaker rating, one of the following per-
centages of the breaker current rating:115%, 125%,
150%, 200%, or 250%. For example, if your trip unit is
mounted to a 2000A breaker, the lowest pickup would be
115% of 2000A or 2300A (as illustrated above). The high-
est setting for this breaker would be 5000A (250% of
2000A). For a complete list of pickup values, refer to the
appendix, Parameter Settings. When the desired value is
set, press Enter [4).

Select a delay time by pressing the Up or Down
Arrow keys until the value is at the desired level. Possible
time delay settings are 1, 2, 3, 5, 10, 20, 30, 60, 120, and
300 seconds. When the desired value displays, press

Enter (.

Highlight the ALARM box and press the Up Arrow key
so that a checkmark appears in the box.

ALARM

Press Escape to leave the menu and press Enter at
the verification screen to accept the new settings and
leave the menu.

6.3 Ground Overcurrent

The Ground Overcurrent alarm provides a preset ground fault
indication, similar in function to the Ground Fault Monitor (SB-
GFM) accessory module for the standard SB trip unit. Note that
this ground overcurrent alarm feature is available on all SB
Energy-Comm trip units with or without ground fault protection
and is independent of the ground overcurrent tripping function.

To alarm on ground overcurrent:

1. From the Alarms Menu, select Ground Over Current.

GROUND OVER CURRENT
P
I 1]
C E
k. L
u A
cld ve O
ALARM
< 1a
AMPS SEC

2. Select a pickup value by pressing the Up (1] or Down
Arrow keys until the value is at the desired level. The val-
ues will depend on the rating of the breaker.

The possible values for any breaker rating range from 20%
of the CT rating up to a 1200A maximum or the CT rating,
whichever is lower. For example, if your system is a 2000A
breaker with 2000A CTs, the lowest pickup would be 20%
of 2000A or 400A (as illustrated above). The highest set-
ting would be 1200A. For a complete list of pickup values,
refer to the appendix, Parameter Settings. When the
desired value is set, press Enter (<.

3. Select a delay time by pressing the Up or Down
Arrow keys until the value is at the desired level. When the
desired value displays, press Enter [=). Possible time
delay settings are 1, 2, 3, 5, 10, 20, 30, 60, 120, and 300
seconds. When the desired value displays, press Enter

=3

4. Highlight the ALARM box and press the Up Arrow key
so that a checkmark appears in the box.

ALARM

5. Press Escape [ to leave the menu and press Enter [« at
the verification screen to accept the new settings and
leave the menu.
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6.4

Overcurrent Demand

To alarm on demand overcurrent:

1.

From the Alarms Menu, select Over-Amp Demand.

OVER AMP DEMAMD

Fl

I 1]

C E

K L

U A

™ = R

ALARM

lebd =)
AMPS SEC

Select a pickup value by pressing the Up or Down
Arrow keys until the value is at the desired level. The values
will depend on the rating of the breaker.

The possible values are, for any breaker rating, one of the
following percentages of the breaker current rating: 115%,
125%, 150%, 200%, or 250%. For example, if your trip unit
is mounted to a 2000A breaker, the lowest pickup would
be 115% of 2000A or 2300A. The highest setting for this
breaker would be 5000A (250% of 2000A). For a complete
list of pickup values, refer to the appendix, Parameter Set-
tings. When the desired value is set, press Enter [

Select a delay time by pressing the Up or Down
Arrow keys until the value is at the desired level. Possible
time delay settings are 1, 2, 3, 5, 10, 20, 30, 60, 120, and
300 seconds. When the desired value is displayed, press

Enter (.

Highlight the ALARM box and press the Up Arrow key
so that a checkmark appears in the box.

ALARM

Press Escape [ to leave the menu and press Enter [« at
the verification screen to accept the new settings and
leave the menu.

6.5

Total Harmonic Distortion

To alarm on total harmonic distortion:

1. From the Alarms Menu, select Total Harmonics.

TOTAL HARMOMICS
Fl
I 1]
C E
K L
U A
= U
ALARM
2o Z
SEC

Select a pickup value by pressing the Up or Down
Arrow keys until the value is at the desired level. The values
will depend on the rating of the breaker and are given in the
table below. When the desired value is set, press Enter (.

Harmonic ]
Distortion Alarm Settings

Pickup 5 10 15 50
Values (%) | o5 30 70 =

Select a delay time by pressing the Up or Down
Arrow keys until the value is at the desired level. Possible
time delay settings are 1, 2, 3, 5, 10, 20, 30, 60, 120, and
300 seconds. When the desired value displays, press

Enter [

Highlight the ALARM box and press the Up Arrow key
so that a checkmark appears in the box.

ALARM

Press Escape [=9 to leave the menu and press Enter (<] at
the verification screen to accept the new settings and
leave the menu.
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6.6

Over Real Power

To alarm on over real power (kilowatts):

1.

32

From the Alarms Menu, select Over kW.

OVER KM

Fl

I i

C E

K L

U A

P ¥ L]

ALARM

=2 5
KW SEC

Select a pickup value by pressing the Up or Down
Arrow keys until the value is at the desired level. For a
complete list of pickup values, refer to the appendix,
Parameter Settings. Press Enter [

Select a delay time by pressing the Up or Down
Arrow keys until the value is at the desired level. Possible
time delay settings are 1, 2, 3, 5, 10, 20, 30, 60, 120, and
300 seconds. When the desired value displays, press

Enter [

Highlight the ALARM box and press the Up Arrow key
so that a checkmark appears in the box.

ALARM

Press Escape [ to leave the menu and press Enter (<] at
the verification screen to accept the new settings and
leave the menu.

6.7

Toa

1.

Over Power Demand

larm on over power (kilowatt) demand:

From the Alarms Menu, select Over kW Demand

OVER KM DEMAMD

MmMo=OHT
=I-rmo

[]

ALARM
a4 o] 3
Kbl SEC

Select a pickup value by pressing the Up or Down
Arrow keys until the value is at the desired level. For a
complete list of pickup values, refer to the appendix,
Parameter Settings. Press Enter .

Select a delay time by pressing the Up or Down
Arrow keys until the value is at the desired level. Possible
time delay settings are 1, 2, 3, 5, 10, 20, 30, 60, 120, and
300 seconds. When the desired value is displayed, press

Enter (.

Highlight the ALARM box and press the Up Arrow key
so that a checkmark appears in the box.

ALARM

Press Escape [ to leave the menu and press Enter (<] at
the verification screen to accept the new settings and
leave the menu.
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6.8

Toa

1.

Over Reactive Power

larm on over reactive power (kilovolt-amps reactive):

From the Alarms Menu, select Over kVAR.

OVER EMAR

MmMo=OHT

pads o]
KWAR

=I-rmo

Z
SEC

[]

ALARM

Select a pickup value by pressing the Up or Down
Arrow keys until the value is at the desired level. You can
choose between ten values, based on the frame rating.
Press Enter [

Select a delay time by pressing the Up or Down
Arrow keys until the value is at the desired level. Possible
time delay settings are 1, 2, 3, 5, 10, 20, 30, 60, 120, and
300 seconds. When the desired value displays, press

Enter (.

Highlight the ALARM box and press the Up Arrow key
so that a checkmark appears in the box.

ALARM

Press Escape [ to leave the menu and press Enter <] at
the verification screen to accept the new settings and
leave the menu.

6.9

Toa

1.

Over Apparent Power

larm on over apparent power (kilovolt-amps):

From the Alarms Menu, select Over kVA

OVER EMA
Fl
I 1]
C E
K L
U A
1 =
ALARM
ToE =)
KW SEC

Select a pickup value by pressing the Up or Down
Arrow keys until the value is at the desired level. You can
choose between ten values, based on the frame rating.
Press Enter [

Select a delay time by pressing the Up or Down
Arrow keys until the value is at the desired level. Possible
time delay settings are 1, 2, 3, 5, 10, 20, 30, 60, 120, and
300 seconds. When the desired value displays, press

Enter (.

Highlight the ALARM box and press the Up Arrow key
so that a checkmark appears in the box.

ALARM

Press Escape [ to leave the menu and press Enter (<] at
the verification screen to accept the new settings and
leave the menu.
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6.10 Under PF Lagging

To alarm on under power factor lagging:

1.

From the Alarms Menu, select Under PF Lagging.

6.11

To alarm on over power factor leading:

Over PF Leading

From the Alarms Menu, select Over PF Leading

PF LAGGING PF LEADING
P P
I u} I u}
C E C E
kK L kK L
il A il A
] "2 U ] ‘=2 U
ALARM ALARM
B398 3 B30 5
SEC SEC
2. Select a pickup value by pressing the Up or Down Select a pickup value by pressing the Up or Down
Arrow keys until the value is at the desired level. Press Arrow keys until the value is at the desired level. Press
Enter [4). Values appear in the following table. Enter [4). Values appear in the following table.
Under Power Factor (Lagging) Over Power Factor (Leading)
Alarm Settings Alarm Settings
Pickup | 0-50 0.60 0.70 | 0.80 Pickup | 0-50 0.60 0.70 | 0.80
Values 0.90 0.95 Values 0.90 0.95
3. Select a delay time by pressing the Up or Down Select a delay time by pressing the Up or Down
Arrow keys until the value is at the desired level. Possible Arrow keys until the value is at the desired level. Possible
time delay settings are 1, 2, 3, 5, 10, 20, 30, 60, 120, and time delay settings are 1, 2, 3, 5, 10, 20, 30, 60, 120, and
300 seconds. When the desired value displays, press 300 seconds. When the desired value displays, press
Enter (. Enter (.
4. Highlight the ALARM box and press the Up Arrow key Highlight the ALARM box and press the Up Arrow key
so that a checkmark appears in the box. so that a checkmark appears in the box.
ALARH ALARM
5. Press Escape [ to leave the menu and press Enter [ at Press Escape [&9 to leave the menu and press Enter (<] at
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the verification screen to accept the new settings and
leave the menu.

the verification screen to accept the new settings and
leave the menu.
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7 Extended Protective Relaying

7.1 Overview

The SB Energy-Comm trip unit offers several protective relay-
ing functions beyond the standard trip unit functionality. These
extended functions include types of current, voltage, and fre-
quency protection usually associated with a protective relay.

e Neutral Overcurrent

e Current Unbalance

e Undervoltage

e \Voltage Unbalance

e  Qver Voltage

e Reverse Power

e Over Frequency

e Under Frequency

Exceeding the configured setpoint (limit) will result in the fol-
lowing actions by the trip unit:

If set to trip and alarm:

e Trip the circuit breaker

e  Store arecord of the event in the trip log including the time
and date of the trip

e Close the optional breaker relay output contact, which may
be connected to a visible or audible alarm (or both)

e Communicate with any supervisory device that a trip con-
dition was reached

If set to alarm only:

e close the relay output contact, which may be connected to
a visible or audible alarm (or both)

e  Store a record of the event in the event log including the
time and date of the alarm

e Communicate with any supervisory device that an alarm
condition was reached

To find settings for the protective relay functions:
1. From the Main Menu, select Protective Functions.

2. From the Protective Menu, select Protective Relays.

PROTECTIVE RELAYS

* MEUT. OVER CURRENT

CURRENMT UMWEBALARCE
UNDER MOLTAGE
VOLTAGE UMBALARCE
OVER WOLTAGE
REVERSE POMWER
OVER FREGUEMCY
UNDER FREQUERCY

For each protection type, users may choose that the trip unit
either alarms, or trips and alarms, when these parameters
exceed a set value.

7.2 Tripping and Alarming

For the protective relaying functions, users may either alarm on
the function, or both trip and alarm on the function. You cannot
trip without alarming. In the examples below, the first case
shows no alarm or trip; the second shows the alarm set, and
the third shows both trip and alarm set.

MNEUTRAL OWVER CURRENT

ALARM TRIF

=l 1 EI_I o |

MNEUTRAL OWVER CURRENT

ALARM TRIF

Pt ] F D

E MEUTRAL OVER CURRENT
1]
P

ALARM TRIF

Pt ]

M ioHT
“~Trrmo
M ioHT
“~Trrmo

ZoEE 3 23EE 3
AMPS  SEC AMFE  SEC

To activate this function:

1. Press the Up Arrow key (1] when either the alarm or the
trip checkbox is highlighted.

2. If you select tripping, the alarm checkbox is automatically
highlighted as well.
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7.3 Neutral Overcurrent

If an external neutral sensor has been selected during configu-
ration, the allowable overcurrent on the neutral line can be set
using the parameters from the Neutral Over Current selection
of the Protective Relays Menu.

To alarm, or to trip and alarm, on neutral overcurrent:
1. From the Protective Relays Menu, select Neutral Over-

current. The Alarm checkbox is highlighted, but alarming
has not yet been set.

MEUTRAL OVER CURRERT

ALARM TRIF

M= OHT
= I-rmno
Mo~ =OHT
I rmo

feaciale) o ooed 0
SEC AMPE  SEC

If you want to Then...

enable...

alarming only follow steps 2-4 and press Escape
(. Then press Enter (= at the verifi-

cation screen.

follow steps 2-4, press Enter to
highlight the Trip checkbox, then
repeat the process you used in
steps 2—4 to set pickup and delay
values. After setting both the alarm
and trip values, press Escape [&).
Then press Enter [ at the verifica-
tion screen.

alarming and tripping

2. Toenable alarming, press the Up [1] Arrow key, then press
Enter (. If you have enabled alarming, a checkmark
appears and the pickup settings are highlighted.

3. Select a pickup value by pressing the Up or Down (1)
Arrow keys until the value is at the desired level. The pos-
sible pickup values depend on the rating of the breaker;
see the table in the appendix, Parameter Settings. Press

Enter (.

4. Then select a delay time by pressing the Up or Down
(1) Arrow keys until the value is at the desired level. Possi-
ble time delay settings are 1, 2, 3, 4, 5, 7, 10 and 15 sec-
onds. Press Enter [
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7.4 Current Unbalance

Current unbalance is a protective relay function that protects
against an unbalance in the phase currents. Each phase cur-
rent is compared to the arithmetic average of the three phase
currents. Tripping or alarming occurs when any phase current
exceeds the unbalance pickup for a period of time equal to the
delay time setting. To alarm, or to trip and alarm, on current
unbalance:

1. From the Protective Relays Menu, select Current Unbal-
ance. The Alarm checkbox is highlighted, but alarming
has not yet been set.

CURRENT UNBALANCE

ALARM

TRIF

L

momOHT
=Irmo
MmMC=0OHT
—Irrmo

106 3 1lgm 7
AMPS  SEC AMPS  SEC

If you want to Then...

enable...

follow steps 2-4 and press Escape
[=9. Then press Enter [ at the verifi-
cation screen

alarming only

follow steps 24, press Enter (4] to
highlight the Trip checkbox, then
repeat the process you used in
steps 2-4 to set pickup and delay
values. After setting both the alarm
and trip values, press Escape [&).
Then press Enter (4 at the verifica-
tion screen

alarming and tripping

2. Toenable alarming, press the Up [1] Arrow key, then press
Enter (4. If you have enabled alarming, a checkmark
appears and the pickup settings are highlighted.

3. Select a pickup value by pressing the Up (1] or Down (1)
Arrow keys until the value is at the desired level. The pos-
sible pickup values depend on the rating of the breaker;
see the table in the appendix, Parameter Settings. Press

Enter [

4. Then select a delay time by pressing the Up or Down
(1) Arrow keys until the value is at the desired level. Possi-
ble time delay settings are 1, 2, 3, 4, 5, 7, 10 and 15 sec-
onds. Press Enter (.
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7.5 Undervoltage

If the amount of voltage on any phase goes below a specified
level, the trip unit can alarm or trip by setting the parameters
from the Undervoltage selection of the Protective Relays
Menu. To alarm, or to trip and alarm, on undervoltage:

1. From the Protective Relays Menu, select Under Voltage.
The Alarm checkbox is highlighted, but alarming has not
yet been set.

IMDER WOLTAGE

ALARM TRIF

momOHT
=Irmo
MmMC=0OHT
—Irrmo

1z 3 1@ ¢
WOLTS SEC WOLTS SEC

If you want to Then...

enable...

7.6 Voltage Unbalance

Voltage unbalance is a protective relay function that protects
against an unbalance in the line to line voltages. Each line-to-
line voltage is compared to the arithmetic average of the three
voltages. Tripping or alarming occurs when any voltage
exceeds the unbalance pickup for a period of time equal to the
delay time setting. To alarm, or to trip and alarm, on current
unbalance:

1. From the Protective Relays Menu, select Voltage Unbal-
ance. The Alarm checkbox is highlighted, but alarming
has not yet been set.

VOLTAGE UMBALAMCE

ALARM TRIF

M= oOoOHT
=Trmo
M= oOoOHT
=Trmo

12 3 12 4
VAOLTS SEC VOLTS SEC

alarming only follow steps 2—-4 and press Escape
(. Then press Enter [ at the verifi-

cation screen.

alarming and tripping | follow steps 2—4, press Enter (<] to
highlight the Trip checkbox, then
repeat the process you used in
steps 2-4 to set pickup and delay
values. After setting both the alarm
and trip values, press Escape [).
Then press Enter (< at the verifica-
tion screen.

2. Toenable alarming, press the Up [1] Arrow key, then press
Enter (. If you have enabled alarming, a checkmark
appears and the pickup settings are highlighted.

3. Select a pickup value by pressing the Up (1] or Down (1)
Arrow keys until the value is at the desired level. The pos-
sible pickup values depend on the rating of the breaker;
see the table in the appendix, Parameter Settings. Press

Enter .

4. Then select a delay time by pressing the Up or Down
(1) Arrow keys until the value is at the desired level. Possi-
ble time delay settings are 1, 2, 3, 4, 5, 7, 10 and 15 sec-
onds. Press Enter ().

If you want to Then...

enable...

alarming only follow steps 2-4 and press Escape
(=9. Then press Enter [ at the verifi-

cation screen.

alarming and tripping | follow steps 2-4, press Enter to
highlight the Trip checkbox, then
repeat the process you used in
steps 2-4 to set pickup and delay
values. After setting both the alarm
and trip values, press Escape [5).
Then press Enter (< at the verifica-
tion screen.

2. Toenable alarming, press the Up [1] Arrow key, then press
Enter (. If you have enabled alarming, a checkmark
appears and the pickup settings are highlighted.

3. Select a pickup value by pressing the Up or Down (1)
Arrow keys until the value is at the desired level. The pos-
sible pickup values depend on the rating of the breaker;
see the table in the appendix, Parameter Settings. Press

Enter (.

4. Then select a delay time by pressing the Up or Down
Arrow keys until the value is at the desired level. Possi-
ble time delay settings are 1, 2, 3, 4, 5, 7, 10 and 15 sec-
onds. Press Enter [
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7.7

Overvoltage

If the amount of voltage on any phase goes above a specified
level, the trip unit can alarm or trip by setting the parameters
from the Over Voltage selection of the Protective Relays

Menu. To alarm, or to trip and alarm, on overvoltage:

1. From the Protective Relays Menu, select Over Voltage.
The alarm checkbox is highlighted, but alarming has not

been set.

OVER WOLTAGE

M= oOoOHT

252

ALARM

VAOLTS SEC VOLTS SEC

TRIF

M= oOoOHT

u]
E
L
A
b

=Trmo

5 252 14

If you want to
enable...

Then...

7.8

Reverse Power

If the amount of reverse power goes above a specified level,
the trip unit can alarm or trip by setting the parameters from the
Reverse Power selection of the Protective Relays Menu. To
alarm, or to trip and alarm, on over reverse kilowatts:

1. From the Protective Relays Menu, select Reverse Power.
The Alarm checkbox is highlighted, but alarming has not

yet been set.

alarming only

follow steps 2-4 and press Escape

enable...

REVERSE FOWER
ALARM TRIF
F P
I O I ]
C E C E
k. L k. L
u A 1] A
F i F Y
18 3 1@ 18
kKW SEC kW SEC
If you want to Then...

alarming only

follow steps 2—-4 and press Escape

(=9. Then press Enter [ at the verifi-
cation screen.

alarming and tripping

follow steps 2-4, press Enter [ to
highlight the Trip checkbox, then
repeat the process you used in
steps 2-4 to set pickup and delay
values. After setting both the alarm
and trip values, press Escape [5).
Then press Enter (< at the verifica-
tion screen.
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To enable alarming, press the Up (1] Arrow key, then press
Enter (4. If you have enabled alarming, a checkmark
appears and the pickup settings are highlighted.

Select a pickup value by pressing the Up or Down (1)
Arrow keys until the value is at the desired level. The pos-
sible pickup values depend on the rating of the breaker;
see the table in the appendix, Parameter Settings. Press

Enter [

Then select a delay time by pressing the Up or Down
(1) Arrow keys until the value is at the desired level. Possi-
ble time delay settings are 1, 2, 3, 4, 5, 7, 10 and 15 sec-
onds. Press Enter [

(. Then press Enter [ at the verifi-
cation screen.

alarming and tripping

follow steps 24, press Enter (4] to
highlight the Trip checkbox, then
repeat the process you used in
steps 2-4 to set pickup and delay
values. After setting both the alarm
and trip values, press Escape [&).
Then press Enter [ at the verifica-
tion screen.

To enable alarming, press the Up (1] Arrow key, then press
Enter (. If you have enabled alarming, a checkmark
appears and the pickup settings are highlighted.

Select a pickup value by pressing the Up (1] or Down (I}
Arrow keys until the value is at the desired level. The pos-
sible pickup values depend on the rating of the breaker;
see the table in the appendix, Parameter Settings. Press

Enter .

Then select a delay time by pressing the Up or Down
Arrow keys until the value is at the desired level. Possi-
ble time delay settings are 1, 2, 3, 4, 5, 7, 10 and 15 sec-
onds. Press Enter ().

Refer to the individual PT Module instruction sheet for PT
Module connections for bottom-fed breakers.
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7.9 Over Frequency

The trip unit can alarm or trip on the frequency of the monitored
power by setting the parameters from the Over Frequency
selection of the Protective Relays Menu. To alarm, or to trip
and alarm, on over frequency:

7.10 Under Frequency

The trip unit can alarm or trip on the frequency of the monitored
power by setting the parameters from the Under Frequency
selection of the Protective Relays Menu. To alarm, or to trip
and alarm, on under frequency:

1. From the Protective Relays Menu, select Over Fre-

quency. The Alarm checkbox is highlighted, but alarming
has not yet been set.

1. From the Protective Relays Menu, select Under Fre-

quency. The Alarm checkbox is highlighted, but alarming
has not yet been set.

enable...

enable...

OVER FREGUERCY UNDER FREGUEMCY
ALARM TRIF ALARM TRIF
P P P P
I O I ] I O I ]
C E C E C E C E
k. L k. L k. L k. L
u A 1] A u A 1] A
F i F Y F i F Y
b 3 1z bl b 4 7 bl
HZ SEC HZ SEC HZ SEC HZ SEC
If you want to Then... If you want to Then...

alarming only

follow steps 2—-4 and press Escape
(. Then press Enter [ at the verifi-
cation screen.

alarming only

follow steps 2-4 and press Escape

(. Then press Enter [ at the verifi-

cation screen.

alarming and tripping

follow steps 24, press Enter (4] to

alarming and tripping

follow steps 24, press Enter (4] to

highlight the Trip checkbox, then
repeat the process you used in
steps 2-4 to set pickup and delay
values. After setting both the alarm
and trip values, press Escape [&).
Then press Enter (< at the verifica-
tion screen.

highlight the Trip checkbox, then
repeat the process you used in
steps 2-4 to set pickup and delay
values. After setting both the alarm
and trip values, press Escape [&).
Then press Enter [« at the verifica-
tion screen.

To enable alarming, press the Up (1] Arrow key, then press
Enter (. If you have enabled alarming, a checkmark
appears and the pickup settings are highlighted.

Select a pickup value by pressing the Up or Down (1)
Arrow keys until the value is at the desired level. The possi-
ble pickup values are 1, 2, 3, 4, 5, 7, 9, 12 Hz above the
nominal frequency. Press Enter [.

Then select a delay time by pressing the Up (1] or Down (1)
Arrow keys until the value is at the desired level. Possible
time delay settings are 1, 2, 3, 4, 5, 7, 10 and 15 seconds.
Press Enter (<.

To enable alarming, press the Up (1] Arrow key, then press
Enter (. If you have enabled alarming, a checkmark
appears and the pickup settings are highlighted.

Select a pickup value by pressing the Up (1] or Down (I)
Arrow keys until the value is at the desired level. The pos-
sible pickup values are 1, 2, 3, 4, 5, 7, 9, 12 Hz below the
nominal frequency. Press Enter (.

Then select a delay time by pressing the Up or Down
(1) Arrow keys until the value is at the desired level. Possi-
ble time delay settings are 1, 2, 3, 4, 5, 7, 10 and 15 sec-
onds. Press Enter [
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8 Metering

8.1 Overview

The SB Energy-Comm trip unit measures and communicates
real-time and accumulated metering data as well as harmonics
and waveform data. Current level values are derived from cur-
rent transformers (CTs) mounted in the circuit breaker. These
values can be viewed on the front panel display or viewed on a
personal computer when it is connected properly to the trip
unit's communications port. The list below summarizes the
metering features available for the trip unit.

e Phase Currents

e Average Phase Current

e Neutral Current

e Ground Current

e  Crest Factor (each phase)

e  Current Demand

e Line-to-Line Voltages

e Average Line-to-Line Voltage

e Line-to-Neutral Voltages

e Average Line-to-Neutral Voltage

e Frequency (phase A)

e  Power Factor (each phase)

e Real Power (kilowatts)

e Real Energy (kilowatt hours, forward and reverse)

e Power Demand (kW Demand)

e Apparent Power (kVA)

e Reactive Power (kVAR)

e Reactive Energy (kVARhr, forward and reverse)

All metered parameters are RMS values up to at least the 19th
harmonic of a 60 Hz system. Trip unit accuracy for current is
measured to +2% over the range of 10 to 200% of the rated

value.

The flashing green LED on the front panel of the trip unit indi-
cates that the metering functions are operational.
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To access the metering functions and data, from the Main
Menu select Metering and press Enter (.

The following screen appears:

METERING MEMU

+ METERED DATA

DEMARD COMFIG
RESET METER DATA

From the Metering menu, you may examine the metered data in
real time, configure how the demand values are calculated, or
zero out and reset the metered data.

8.2 Metered Data

The values reported for the metered data are displayed in real
time and can be viewed from the Metering Menu by choosing
the Metered Data option. From the Metering Menu, select
Metered Data and press Enter (<. The following screen
appears:

METERED DARTA

+ WA AhlD FREL
W, VAR, WA, AnD CF
DEMAND

HARMORICS
WAWVEFORMS

FHASE BALAMCE

To view the real-time data from the display:



Metering

From the Metering Menu, sclect Metered Data and select the
first choice, V,A,PF, and Freq.

The following screen appears:

AMPS VOLTS
A 28ll AE 24l
ER 2811 BC 24l
ceR  28ll CAa 24l
AYG 281l AVE o4l

GhD B pA 133
e 2811 B 139
CcH 128
FF AVG 139
AE O B8 LG
ER 1.88 LG FREQ
CH B.88 LG Ca.o

On this screen, the current for each phase is shown in Amps.
The voltage between any two lines and from each line to
ground is shown in Volts. Also shown are the per phase power
factors and whether each is leading (LD) or lagging (LG). The
frequency is a calculated value in Hertz and may differ slightly
from the system frequency. In the example above, the fre-
quency was calculated to 60.0 Hz.

The SB Energy-Comm trip unit calculates the averages of the
metered parameters every second and calculates the Watt,
VAR, and VA values. The frequency calculation task is per-
formed once per second.

The conventions for power flow and power polarity are shown
in Figure 8.1 and Figure 8.2, respectively.

V Source
Export
Reverse
Negative
(kW/kVAR supplied %
by the load) e
) B
Import &
Forward -4
Positive Q
(kW/kVAR consumed |
by the load)
Load

Figure 8.1 Power Flow Conventions

+kVAR (Reactive Power)
A
@=90°
-kW (Reverse) PF=0 +kW (Forward)
+kVAR (Forward) +kVAR (Forward)
-PF (Leading) +PF (Lagging)
R\Y,
S
1 1\‘3 +kW (Real Power)
©=180° I v @=0°"
PF=-1 PF=1
-kW (Reverse) +kW (Forward)
-kVAR (Reverse) -kVAR (Reverse)
+PF (Lagging) @=270° -PF (Leading)
PF=0

Figure 8.2 Power Polarity Conventions

To view the calculated values, select Metering Data from the
Metering Menu and then select the second choice, W, VAR,
VA, and CF.

The following display appears:

FHD KM 71l
FLD EMAR 426

KA 40
FLO EMH 144
REY IMH a
FHO  WARH 35483
REY \WARH a
HE CF 1.48
ER CF 1.458
CH CF 1.48

The forward real power (kW), reactive power (kVAR), and
apparent power (kVA) are shown first, followed by the real
energy (kWhr) values. Finally the crest factor is shown for each
phase (A, B, and C).
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8.3 Demand Configuration

8.3.1 Viewing Demand Data

Two types of demand calculations are performed: amp
demand (demand current) and watt demand (demand power).

To view the demand data, from the Metering Menu, select
Metering Data, and then select Demand.

The following display appears:

DEMAND

FERIOD TIME B8E:2d

AVE AMP DEMAMD
FRESENT AMPS
MAs AMPE

1o6kE
ZEll

WATT DEMAMD
FRESEMT FHD KW  42E

FRD MA:x KW 711

REY MAeE b a

8.3.2

The length of the demand period and the number of periods
are programmable, but they are the same for both amp
demand and kilowatt demand.

Setting Demand Parameters

To set the demand parameters, from the Main Menu, select the
Metering Menu. From the Metering Menu, select Demand
Config.

The following display appears:

DEMAMND PERTIOODS

I-H@=mr
ammz=zC=

1 1
MIn

The length of time of the demand calculation displayed in
Demand Periods may be setto 1, 2, 5, 10, 12, 15, 20, 30, 60, or
90 minutes. The left column allows that to be adjusted by click-
ing the Up (1] or Down (1) Arrow keys while the Length function
is selected (darker). The number of periods per sliding window
demand calculation may be between 1 and 15 inclusive.
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Demand is calculated by summing the three-phase average
current or the total watts over the interval, after which a new
value is calculated. At the end of the interval the sum is divided
by the number of samples. The calculations for demand values
are performed once per second.

If the number of demand periods is set to 1, then the maximum
demand is simply the largest demand value that has been cal-
culated since demand was last cleared. If the number of
demand periods is greater than 1, then a sliding window aver-
age calculation is performed. The maximum demand is the
largest average demand over the specified number of demand
periods.

Each time a new maximum demand value is calculated, the
oldest calculation is discarded and the new one is used to get
a new average. For example, if the length is set to 15 minutes
and the number of intervals is set to 15, at 15 intervals the max-
imum current and power demand is calculated based on the
first 15 measurements. After 16 intervals, the demand is calcu-
lated as the largest average demand during the second
through sixteenth intervals, with the first interval discarded.

8.4 Harmonics

The SB Energy-Comm trip unit is equipped with digital harmon-
ics sampling capabilities. This function can be independently
triggered by a user-defined setpoint condition or by a com-
mand issued from communications. The data can be viewed
on the display of the trip unit or it can be sent to a personal
computer and read remotely.

To view the harmonics data, from the Main Menu, select Meter-
ing. From the Metering Menu, select Metered Data. From the
Metered Data Menu, select Harmonics.

The following display appears:

HARMONICS DATA

+ CUREENT DATA

A CURRENMT GRAFPHS
B CURREMT GRAFHS
C CURREMT GRAFHS
b CURREMT GRAFHS

Harmonics are calculated on a per-phase basis using a Fast
Fourier Transform to convert from the sampled time domain to
the frequency domain. The harmonic calculation routine is acti-
vated by the metering task when one cycle worth of samples
has been collected for a given phase.
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As the following example shows, the Current Data selection
displays three phases and the neutral line. The percentage for
each odd harmonic is shown (from the 3rd to the 19th) along
with the total harmonic distortion (THD).

HARMOMIC DATA
AER BEE CHH WA
3 5] 5] 5] 5]
=) 2 2 2 2
7 3 3 3 3
3 a a a a
11 5} 5} 5} 5}
1z @ @ @ @
15 5} 5} 5} 5}
17 @ @ @ @
13 ) ) ) )
THD 18 18 16 18

An example of the Current Graph selection is shown below. In
this screen, the harmonic data shows that the current in phase
A has some distortion due to the presence of the 5th and 7th
harmonic.

HRARMONIC ANALYSIS

FHRSE A CURRENT

5]
2 7 11l 13 18

THD 18 &

8.5 Metered Data Waveforms

The SB Energy-Comm trip unit is equipped with digital wave-
form sampling capabilities, which allows a graphical view in
the time domain of the same power quality data presented in
the Harmonics menu. This function displays the waveforms of
the selected phase. The data can be viewed on the display of
the trip unit (as shown in Figure 8.3) or it can be sent to a per-
sonal computer and read remotely.

SIEMENS

Rveg Py

Synlom l Sy
= 1600 A yaam
Status | b = 1600 ‘ Check

— =

Tr t‘wd
Aarmn MAX Rating
L J 2000 A

e

PHASE A WAVEFORMS

{ /'/\\ 129 RMS
: ./ |
( ol ;/\\‘eon RMS '

i hY%

Skl Foa

Tast Connaclor

Figure 8.3 Waveform Displayed on Front Panel

8.5.1

Power quality has become a foremost concern for power utili-
ties and their customers because of an increasing presence of
induced harmonic voltages and currents in industrial, commer-
cial, and residential electrical systems. Harmonics are typically
generated within a power distribution system by nonlinear
loads (variable frequency drives, UPS systems, HVAC and
lighting systems, computers, etc.).

Monitoring Power Quality

Poor power quality can have serious and potentially damaging
consequences, including equipment malfunctions or failures,
reduced efficiency and mechanical vibration in motors, or
incorrect tripping and/or failure of circuit breakers. Harmonic
currents from individual phases can also add in the neutral line,
sometimes producing dangerously high neutral currents.

As harmonic sources become more prevalent, it is important to
have the analytical tools necessary to identify potential prob-
lem sources and to help determine the preventive or corrective
measures necessary to improve power quality in electrical dis-
tribution systems.
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8.5.2 Waveform Graphs

Waveform graphs allow the user to view the line and neutral
voltages and currents on a per-phase basis.

Sampled waveform data is stored in memory and can be read
via the communications port. The sampling rate used by the
SB Energy-Comm trip unit produces high-resolution data which
allows analysis of frequency components to the 19th harmonic.

To view the waveforms on the display of the trip unit, select
Metering from the Main Menu. Then select Metered Data, and
then Waveforms.

The following screen is displayed:

WAVEFORM GRAFHS

> PHASE A1 BRAPHS

FPHASE B GRAPHS
FHASE C GRAPHS
FHASE M GRAFH

The list lets you select the data to be viewed from a particular
phase or neutral.

An example of the waveform on phase A as it appears on the
front display is shown below:

FHASE A WAVEFORMS

fﬂfmakx 133 RMS
]

II,II - '\.\ |
fﬁfﬁ“hi 2011 RMS
7 x T

B \\v‘/

The display includes one full cycle of data of the rms voltage
(V) and the rms current (A). As this example shows, there are
harmonics that distort the waveform. Also note that the phase
relationship between voltage and current is shown.
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An example of the waveform for the neutral line is shown with
only the current data in Amps (A).

FHASE N LWAVEFORM

}/\

2Ell RME
1

- A

7

A

Viewing the waveforms remotely from a personal computer
requires the Siemens WinPM or SB Win software. This software
can be used to upload waveform data from the trip unit to a
personal computer and display the waveforms on the com-
puter screen. WinPM software automatically performs a Fast
Fourier Transformation on each waveform. It then provides an
indication of total harmonic distortion and a breakdown of indi-
vidual frequency components in both graphical and tabular
form. This wide variety of data formats can help to quickly pin-
point the source and severity of harmonics, evaluate which
sources must be minimized, and develop corrective strategies.

8.5.3 Triggering Manually via Communications

With Siemens supervisory software, you can obtain graphical
waveforms for each of the eight possible inputs. A command
from the computer initiates data transfer from the trip unit. The
computer then uploads the data and displays the waveforms
on the screen.

8.6 Phase Balance

To view the phase balance data, from the Metering Menu,
select Metered Data, and then select Phase Balance.

The following display appears:

FHASE BALAMNCE

+ VOLTAGE EALANCE

CURRENT BALAMCE
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The voltage balance data shows the voltage in Volts for each
phase and the percentage balance (ratio of the indicated
phase voltage to the average of all three phases).

VOLTRGE BALAMCE

Voo13s 1z 139
nolEg lee 1o

The current balance data shows the current in amperes for
each phase, and the percentage balance (ratio of the indi-
cated phase current to the average of all three phases).

CURREMT EALAMCE

A 2811 281l 28ll
nolEg lee 1o

8.7 Reset Meter Data

To reset the meter data, from the Main Menu, select Metering
and then select Reset Meter Data.

The following display appears:

RESET METER DATA

+ ENERGEY REGISTERS
DEMAND

Choose Energy Registers to reset the real-time (energy) values.

RESET EMERGY DATA

YES .
(]

Use the Up Arrow to move from No to Yes and the Down
Arrow to move from Yes to No. The check shows whether
the data will be reset or not. When finished, press Escape (=9.

Similarly, to reset the accumulated (demand) values, choose
Demand from the Reset Meter Data menu.

A Reset Demand screen appears:

RESET DEMAMD

YES .
(]

Use the Up Arrow to move from No to Yes and the Down
Arrow to move from Yes to No. The check shows whether
the data will be reset or not. When finished, press Escape [e.
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9 Logs

Data logging can be extremely useful to study growth patterns, to
schedule loads and cost allocation, to isolate problem sources, or
to analyze a variety of power system operating conditions.

The SB Energy-Comm trip unit supports three types of data
logs:

e EventLog

e Trip Log

e Minimum/Maximum Log

All three logs make their data available to communications so
the information can be viewed remotely. For a quick view of the

data, users can view the logs from the front panel.

To see the latest logged data or to reset a specific log, from the
front panel Main Menu, select Logs.

The Log Menu appears:

LOE MEMU

ELVEMT LOG

RESET EVEMT LOG
VIEL TRIF LOG
RESET TRIF LOG
VIEN HMIMAMAX LOG
RESET MIMAHMAX LOG

To see any data in the Event log, for example, select View
Event Log, shown highlighted above, and press Enter (.

9.1 EventLog

The Event Log is a chronological record of alarms. Each entry
in the log provides a description of the event and its start and
end date and time (to the nearest second). The Event Log
records automatically the 10 most recent alarm events.

To view the events, from the Log Menu select View Event Log.
The log appears, showing the most recent event first; to see
the other events, press the Up (1] or Down Arrow key for
previous and next events in the log.
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The following is an example of an event log screen:

OWER CURRENT
START: 15:15:17%
Ba 22 a7
EWMD: 15:1E:22
B3/22. 97
A AMPS  ZBEl
B AMPS  ZBEEH
C AMPS  2BEES
M AMPS 16
G AMPS & PREY
EMTRY: & ME=T K

The event is date and time-stamped. The date provides the
month, day, and year. Event times are recorded in hours, min-
utes, and seconds.

To reset the log, select the Reset Event Log command from
the Log Menu, and then press the Up (1) or Down (1) Arrow
key until the Yes box is checked. Press Escape [, then press
Enter [ to exit this menu and reset the log.

RESET EVENT LOG

YES .
(]

If no events have occurred, the display shows the following:

p0 EVENTS HAVE
EEEN RECORDED
IN THE LOG.

9.2 Trip Log

The Trip Log function displays device information for the last
five trip events. This includes actions triggered by the trip unit’s
protective relay functions, or manually via communications.
Each trip event is stored as its own separate log entry.

The SB Energy-Comm trip unit also keeps a count of the life-
time protective function trips in the Operations Menu.
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To view the trips, from the Log Menu, select View Trip Log.

The most recent trip displays as follows:

INSTAMTAMNEOUS
TRIF: 15:1E:17
a3,/ 22,37

A AMPS 12688
E AMFS 15818
C AMPS 13885

M AMPS 2B
G AMPS 96

FREY
EMTRY: 3 MERT

Press the Up (1] and Down 1] Arrow keys as shown on the dis-
play to view previous (up) or the next (down) trips in the log.

To reset the log, select Reset Trip Log from the Log Menu and
press the keypad arrow buttons until the Yes box is checked.
Press Escape [, then press Enter to exit this menu and
reset the log.

RESET TRIF LOG

YES .
PO

If no trips have occurred, the display shows the following:

po EVENTS HAVE
EBEEN RECORDED
In THE LOG.

9.3 Min/Max Log

The SB Energy-Comm trip unit provides a log of the recorded
minimum and maximum (min/max) data. The Min/Max Log is a
log that automatically records the extreme values for all param-
eters measured by the trip unit. This includes all voltage, cur-
rent, power, frequency, power factor, harmonic distortion, and
auxiliary input parameters. Minimum and maximum values are
also provided for all demand measurements.

The trip unit Min/Max Log can be used to determine such val-
ues as the highest loading on a plant or feeder, peak demand,
voltage operating ranges, worst case power factor, highest
VAR loading for capacitor sizing, etc.

Minimum and maximum values for each parameter are logged
independently with a date and time stamp. Each value in the
Min/Max Log can be accessed from the front panel as well as
remotely through communications.

To view the min/max logs, select View Min/Max Log from the
Log Menu.

A menu of the types of available min/max data appears:

MInMA: DATA

+ aMPS [hlD CF
VOLTS
FOLER
FF AhD FREQ
THO

The first set of min/max data is the current and crest factor data
for each phase, as well as neutral and ground current, and cur-
rent demand.

MINAMARE DATA

> PHARZE A AMPS
PHAZE E AMPS
PHAZE C AMPS
AYE PHRSE AMPS
PHAZE M AMPS
GROUMD AMPS
AMP DEMAND
PHAZE A CF
PHAZE E CF
PHAZE C CF

Selecting an individual piece of information, such as the Phase
A Amps, shows the following:

FHASE A AMPS

Mr ZE1L A
TIME B5:28:15
OATE  B83-1373E8

The data includes only the maximum values for current. Each
piece of data also includes the time and date when the value was
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recorded. An example of data with both minimum and maximum
values is the voltage data.

To view the max/min voltage data, select Volts from the Min/
Max Data Menu. The following screen appears:

MINAMAR DATA

» PHASE & WOLTS
FHASE B WOLTS
FHASE C MOLTS
AVE PHASE WOLTS
AE LINMNE WOLTS
BC LINMNE WOLTS
Ca LIMNE WOLTS
AVE LIME VOLTS

Then select AB Line Volts, for example, to see the minimum
and maximum values of the line-to-line (A-B) voltage:

FAE LIMNE VOLTES

e 241 M
TIME B&8:28:15
OATE  B5/1379E8
MIN 241 M
TIME B&8:28:15
OATE  B5/1379E8

The various data values for power included in the min/max logs
include instantaneous and demand values. From the Min/Max
Data Menu, select Power.

The following menu appears:

MINAMARE DATA

> INSTRNTAMEOLS WATTS
INSTAMTRMEOUS YARS
INSTAMTARMEOUS YA
WATT DEMAMD
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The maximum values for power are given for both forward and
reverse power:

TNSTANTAMEDUS WATTS

Mg FWO
TIME
OATE

T11 kKW
BE: 2615
B3-13/36

MAw REWY B h

To reset this log, select Reset Min/Max Log from the Log
Menu. Press the keypad arrow buttons until the Yes box is
checked. Press Escape (=9, then press Enter to exit this
menu and reset the log.

RESET MINMAMAx LOG

YES .
(]
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10 Communications

10.1 Overview

This chapter provides additional information about remote com-
munications connections, programming, and general operation.

The SB Energy-Comm trip unit is equipped with communica-
tions ports that allow it to be integrated in energy monitoring
networks. The serial (EIA-232) port on the front of the device
allows a PC or laptop to download device settings and request
information in much the same way as an ACCESS supervisory
device. Five different data transfer rates are available, inde-
pendent of the transfer rate setting for the EIA-485 port.

The SB Energy-Comm trip unit is fully compatible with Siemens
supervisory software that can display all measured parameters
and status information, waveform data, and data logs provided
by the trip unit. The supervisory software can also be used to
program all the setup parameters remotely.

The open communications protocol of the SB Energy-Comm
trip unit allows access to all data and setup parameters by
third-party systems. Refer to the SB Energy-Comm Trip Unit
SEAbus Protocol Reference Manual (Bulletin IPIM-2209A) for
a complete discussion of the protocol and device-specific
packets for the SB Energy-Comm trip unit. Refer to the appen-
dix, SEAbus Plus Packet, for a general discussion of SEAbus
packets. Contact your local Siemens sales office for informa-
tion on network gateways to other network protocols.

10.2 Viewing Communications Settings

To view and change communications settings, select Communi-
cations from the Main Menu. The following screen appears:

COMMUNICATIONS MEMU

+ LIEN COMM COFTIG

EIA455 BAUD RATE
EIA425 ADDRESS

ETAs3E BAUD RATE
REMOTE OPEMACLOSE

The first option in the Communications Menu displays the
present configuration of the communications settings. Select
View Comm Config, and the following screen appears:

CoMM COblFIG

ETA455 EBAUD SEEE
ETA455 ADDRESS 234
ETAZEE BALD BEEE

REMOTE OPEMACLOSE %

10.3 PC Communication

EIA-232 is commonly used for short distance, point-to-point
communications. The distance between a host computer (or
PLC) and a single remote device must be less than 50 feet in
length for hard-wired connections. Connection using modems
via dedicated or dial-up telephone lines is also possible.

Siemens SBWin Software is used to optionally configure trip
unit settings via a laptop PC using the serial port on the front of
the trip unit.

To configure the EIA-232 serial port baud rate, select RS232
Baud Rate from the Communications Menu. The following
screen appears:

ETAzEE BAUDO RATE

SEEE
BALDO

Press the Up (1) or Down (1] Arrow keys to adjust the baud rate
to match that of your computer, PLC or modem. Then press
Escape to set the rate, followed by Enter =k

The EIA-232 port RTS line is operational and must be used if
required by any hardware device connected to the SB Energy-
Comm trip unit.

10.4 ACCESS Communication

ACCESS is a master/slave communications scheme devel-
oped by Siemens Energy & Automation. Based on a serial,
two-wire EIA-485 network, ACCESS allows a single master
device to communicate with many Siemens field (slave)
devices. In addition to real-time data, almost all functions and
information available locally at the device interface (pushbut-
tons, diagnostic LEDs, etc.) are accessible by the master from
its remote location. Up to 32 slave devices can be connected
in a single EIA-485 network, with a maximum of four parallel
485 loops connected to a single master unit.

Communication methods between the remote EIA-485 site and
the master computer station can include a direct EIA-485 con-
nection, limited to 4000 feet (approximately 1200 meters), tele-
phone lines with modems, fiber-optic and/or radio links. An
EIA-232 to EIA-485 converter, such as the Siemens Isolated
Multi-Drop Converter, is required between the EIA-232 port of
the computer or modem and the EIA-485 network. The RS-485
port is connected via the breaker’s secondary terminals.

The master, or ACCESS host, is typically a PC running supervi-
sory software. Siemens field devices supporting ACCESS com-
munications include the 4300, 4700, and 4720 power meters,
various protective relays, the SAMMS motor controller, and
Sensitrip, SB, and Static Trip Ill trip units. Figure 10.1 illustrates
a typical ACCESS system.
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All information transferred between the master and slave
devices is sent within a SEAbus protocol message packet.
SEAbus is a byte-count oriented open protocol originally devel-
oped for ACCESS communications between the devices. Each
ACCESS device supports the SEAbus protocol.

The SB Energy-Comm trip unit is one of several field devices that
can communicate with a monitoring supervisory device in an

ACCESS supervisory and control system. In order to communi-
cate in an ACCESS system, the device must be connected using
the EIA-485 network connection. This connection is through the
rear connector of the SB Energy-Comm trip unit. EIA-485 commu-
nication can be used to concurrently connect up to thirty-two

remote devices on a single communications loop. Each device is

given an address, a unique unit ID (identification number). In this

way, each remote device may be monitored and controlled from

one location by a single computer or PLC. For more information
on setting up and installing an ACCESS system network, see
Installing the ACCESS System.

EIA-485
Communications

Energy-Comm

‘“7 Isolated _Trip Device
Personal Multi-Drop in SB Breaker
Computer Converter
with (EIA-232 to 4720
Supervisory EIA-485) Power Meter
Software
Other ACCESS
°e Devices

Figure 10.1 Typical ACCESS Communications System

10.5 Setting the Address and Baud Rate

Before communication with the host computer/PLC is possible,
users must ensure that the SB Energy-Comm trip unit and all
other connected devices are configured for the required com-

munications standard (EIA-232 or EIA-485).

The next step is to program the communication parameters of
the SB Energy-Comm trip unit and all other connected devices.
The Address and Baud Rate parameters of the SB Energy-
Comm trip unit can be programmed via the front panel. The
address is the number that will uniquely represent the trip unit
as a unique slave device in a master/slave system. It must be
set to a unique value between 1 and 254.
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To configure the device address, select Slave Address form
the Communications Menu. The following screen appears:

ETA455 ADDRESS

VALTID RAMNGE TS
1 - 254

Use the Up (1) and Down (1) Arrow keys to select the value for
each digit. Press Enter to move between digits. Press
Escape [=9 to set the new address and then exit.

The baud rate of each device on the network must be set to
correspond with the baud rate selected from the computer.
Options include 1200, 2400, 4800, 9600 or 19,200 baud.

To change the baud rate, select EIA 485 Baud Rate from the
Communications menu.

ETA453 BAUD RATE

SEEE
BALDO

Use the Up (1] and Down Arrow keys to select the baud
rate. Press Escape then Enter to exit and set the new
baud rate setting.

When using a modem interface between the host computer
and any remote device(s), ensure that the host computer is not
used to set the BAUD RATE parameter of any selected device
outside the working range of the modem. Doing so will cause
that device to cease communicating.
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10.6 Supervisory Software

10.6.1 SBWin™ and WinPM™ Software

WinPM electrical distribution communication software operates
in the Microsoft® Windows™ 95 operating environment on a
personal computer (PC). Through communications drivers,
WinPM software collects and displays real-time data from Sie-
mens ACCESS field devices. WinPM software displays infor-
mation and adds the capabilities of programming, monitoring
alarms, and logging system events. WinPM software also mon-
itors and displays historical data, minimum and maximum data,
and waveform data. In addition, WinPM software can deliver its
data to other compatible Windows applications, in real-time,
through dynamic data exchange (DDE), a method of sharing
information that is supported by Windows applications.

Your computer running WinPM software can be connected to
intelligent field devices via a Siemens Isolated Multi-Drop Con-
verter or through a modem and a Siemens Isolated Multi-Drop
Converter to the ACCESS system’s SEAbus communications
bus.

SBWin software is available from Siemens to allow viewing real-
time data and to view and set all trip unit parameters via a lap-
top PC connected to the EIA-232 connector on the front of the
trip unit.

10.6.2 Third-Party System Compatibility

The SB Energy-Comm trip unit communications use an
advanced object- and register-based open protocol which
supports an efficient exception reporting methodology. This
feature allows the SB Energy-Comm trip unit to be easily
adapted to third-party PLC, DCS, EMS, and SCADA systems.
Protocol converters are also available from Siemens to connect
to many different PLC and supervisory protocols.

All data and configuration registers are accessible via commu-
nications. All configuration and control operations have
embedded password protection.

Contact Siemens for complete documentation on the SB
Energy-Comm trip unit SEAbus communications protocol or to
discuss a specific application.

10.7 Remote Operation

Remote, automatic open and close operation of the breaker is
possible via the ACCESS Communication System or a 120VAC
hard-wired input. For remote operation via ACCESS communi-
cations, the shunt trip and remote open/close relay accesso-
ries are required for the remote open function, and the
electrical operator accessory is required in addition for both
remote open and close operation. For remote operation via a
120VAC hard-wired input, only the shunt trip accessory is nec-
essary for the remote open function, and the electrical operator
accessory is additionally required for both remote open and
close operations. Refer to the SB breaker instruction manual for
information on the breaker accessories.

To allow remote operation of the breaker via ACCESS commu-
nications, you must enable the trip unit to open the breaker
remotely. If the trip unit has this function disabled, remote oper-
ation of the breaker via ACCESS communications will not be
possible.

To enable or disable the remote open/close function, select
Remote Open/Close from the Communications Menu. The
following screen appears:

REMOTE OFENACLOSE

EMBELED .
DISHELED

Use the Up (1) and Down (1] Arrow keys to move the selection
mark between Enabled and Disabled. Press Escape then
Enter to exit and set the remote open/close control.
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11 Operations Menu Functions

11.1 Overview

The Operations Menu contains testing options and breaker
information.

Four test options are provided to verify that the SB Energy-
Comm trip unit can initiate a trip for overcurrent and ground
fault conditions. These tests are performed from the Breaker
Test Menu.

To assist the operator in servicing the breaker and the trip unit,
the SB Energy-Comm trip unit provides several counters.
These counters may be used for troubleshooting or reviewing
the history of the breaker when it is changedout. The counters
include:

e Mechanical counter
e |nterruption level
e Fault counter

Trip units with software version 3.00 or later provide an option
to turn off the trip LED via the trip Unit’s keypad.

To access the maintenance counters and the test menus,
select the Operations from the Main Menu. The following
screen appears:

11.2 Breaker Test

The breaker test consists of five separate tests: overcurrent,
overcurrent with trip, ground fault, ground fault with trip, and
alarm test. In these tests, the trip unit simulates an overcurrent
or ground fault signal from the CTs and checks the circuitry that
initiates a trip. The overcurrent with trip and ground fault with
trip tests actually trip the breaker, while the other two phase
and GF tests only check that the trip unit generates the signal
to trip.

When the Alarm Test is initiated, the alarm LED will be turned on
for four seconds, and if an alarm relay is installed in the breaker
it will be activated, for a period of four seconds. The Reset
Tripped LED and Alarm Test function are available on units with
software version 3.00 or later.

Note: The overcurrent with trip and ground fault with
trip tests will cause the circuit breaker to trip,
thus interrupting power to protected circuits.
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Take precautions to prevent damage to equip-
ment protected by the breaker prior to perform-
ing the tests.

To run a breaker test, select Operations from the Main Menu .
Then select BreakerTest . The test selection menu appears:

EREAKER TEST

FHAsE TEST ]
FHAsE TRIF ]
oF TesT [}
eF TRIF [}
ALARM TEST

To select a particular test, press the up (1) or down [¥]arrow
keys until a check appears next to the desired test. Press
Escape to confirm the selection. The BreakerTest Menu
appears:

EREAKER TEST

FRESS kad TO STRRT A
EREAKER FHASE TEST
WITHOUT A TRIF

OR TO CANCEL
TEST

Press Enter to start the test, or press Escape to cancel
the test. A progress screen appears:

EREAKER TEST

FHASE TEST IN
FROGRESS . . .
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Leader dots appear after the word “Progress” to indicate the
test is running. After the test is successfully completed, the
message “Test Passed” appears:

EREAKER TEST

FHASE TEST IN
FROGRESS. ... .. ...

TEST PRSSED

FRESS TO
CONTIMUE

If the message “Test Failed” appears, contact Siemens cus-
tomer service for assistance

Press Escape |= to return to the Operations Menu.

Note: Phase or GF trip tests require a minimum cur-
rent equal to 20% of the breakers MAX RATING
to be flowing through the breaker in order to trip
the breaker.

11.3 Mechanical Counter

The mechanical counter lists the total number of breaker oper-
ations and the serial number for the breaker. To view this
counter, select Mechanical Counter from the Operations
menu. The following screen appears:

MECHAMICAL COUMTER

BREAKER 5N 345&
TOTAL OFS 21

This example screen summarizes the number of mechanical
operations of the breaker regardless of the cause.

The total number of operations reported on this screen is iden-
tical to the total reported in the Interruption Level screen.

From the Fault counter example, described in Section 11.5,
Fault Counter, the total trips caused by electrical faults is
reported as 10. The difference between the total operations
and the total operations caused by faults (11 in this example)
would be operations that were caused by the operator, directly
from the manual interface on the breaker.

11.4 Interruption Level

The Interruption Level counter lists the number of operations of
the breaker; that is, the number of times the breaker tripped. It
lists the number of operations for each level of current
recorded as a multiple of the breaker’s MAX RATING value. To
view the Interruption Level counter, select Interruption Level
from the Operations Menu. The following screen appears:

For example, in the screen shown here, the breaker had thir-
teen trips at less than the nominal current rating of the breaker,
so the trips must have been caused manually by an operator or
by the Ground Fault trip.

11.5 Fault Counter

The fault counter lists the number of faults recorded by the SB
Energy-Comm trip unit. Each of these faults should correspond
to a breaker trip. The faults are listed by type of protection.

e OL overload

e ST short time

e INST instantaneous
e GF ground fault

In this example, the trip unit registered four overload trips

FALLT COUNMTER

oL TRIPS 4
5T TRIPS ]
INST TRIPS 2
1

GF TRIPS

TOTAL TRIPS 1a
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12 Security

12.1 Overview

To prevent inadvertent changes to the configuration of the trip
unit, the SB Energy-Comm trip unit has password protection.
Note that the device password does not prohibit configuration
changes from a PC running SBWin or WinPM via the communi-
cations ports.

To change the password or to enable this security feature, from
the Main Menu, select Security.

MATIN MEML

STEM CORFIG

FROTECTIVE
METERING
COMMURTICATIONS
LOGS
OFPERATIONS
SECURITY

UTIEN DATA

The Security Menu shows the password related options. If the
password has never been changed, the screen looks like this:

SECURITY

+ CHARGE FAS

Once the password is set or changed, the screen looks like this:

SECURITY

+ ENABLE SECURITY

CHANGE PASSKWORD

54

12.2 Enable Security

With the security enabled, the user cannot change any of the
settings without first entering the password. If the operator
attempts to change a setting such as the protective relay or
alarms, and then presses Escape to leave the particular
parameter setting screen, the following message displays:

SECURITY ACTIVE

TO MAKE CHANGES
THE PASSHORD MUST
BE EMTERED In THE
SECURITY MEMU

FRESS TO CAMCEL
CHARMGES AMD COMTIMUE

The operator must then press Escape to continue.
To enable security, follow these steps:

1. From the Main Menu, select Security. The Security Menu
is displayed:

SECURITY

+ EMNAELE SECURITY

CHANGE PARSSWORD

2. Select Enable Security by pressing Enter (.

EMAELE SECURITY

YES .
(]

3. Use the Up or Down Arrow key to select Yes to
enable or No to disable the security feature. Press Escape

[=Jto confirm.
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12.3 Change Password

To enable security on the trip unit, the user must first change
the password.

1. From the Main Menu, select Security. The Security Menu
appears:

SECURITY

Select Change Password. The Change Password screen
lets you enter a new password one digit at a time.

CHARMNGE PASSHORD

ENTER MEL PASSWORD

2. With the leftmost digit highlighted, press the Up (1] or Down
Arrow key to increment or decrement the number. When
you press the Up Arrow (1) key once, the number incre-
ments to 0. When you have entered the desired digit, press
Enter [« to highlight the next digit.

CHAMNGE PASSHWORD

EMTER MEMW PASEWORD

Press the Up (1] or Down (1] Arrow until the desired digit is
displayed. Then press Enter to highlight the next digit.
Follow this procedure for all the digits in the password.
Press Escape [, followed by Enter [ when finished.

The trip unit will prompt you to re-enter your new password.
Repeat steps 2 and 3.

Contact Siemens customer service if you have forgotten the
password.
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13 Testing
13.1 Test Set

The TS-31 test set is used to test the operation of the fault pro-
tection functions of the SB Energy-Comm trip unit. It has been
designed to be convenient and easy to use. The user is
prompted on a front panel display, in a step-by-step format,
about the required input information and test instruction. The
test results are displayed on the front panel.

Note: Use individual instructions supplied with the TS-31
Test Set for SB Encased Circuit Breaker testing.

Note: The long time, short time, instantaneous, and ground
fault tests will cause the circuit breaker to trip, thus
interrupting power to protected circuits. Take precau-
tions to prevent damage to equipment protected by
the breker prior to performing the tests.

13.2 Operating Instructions
1. Remove electrical loads from the circuit breaker.

2. Plug the TS-31 test set into a grounded 120V AC recepta-
cle and turn it on. The following startup message appears:

Siemens Energy & Automation, Inc. TS-31 Test Set.

Press ENTER to continue

3. Select the appropriate ribbon cable assembly per the
instructions supplied with the TS-31 test set, and connect
it between the TS-31 and the circuit breaker, making sure
of alignment and polarity. Press ENTER, and the TS-31 will
prompt:

Enter Catalog Number

4. Type in the catalog number and then press ENTER. The
catalog number can be found on the nameplate of the cir-
cuit breaker, or can be viewed via the System Configura-
tion menu (see 4.1, Viewing System Configuration on
page 21). The TS-31 will respond with:

Searching Catalog. .Searching Family Series.
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If an invalid catalog number has been entered, the
TS-31 will respond with:

Catalog Number xxxxxx Not Found.
Press Enter to Continue

and you will be asked to enter another catalog number.

5. If a valid catalog number has been entered, the TS-31 will
prompt for the Breaker switch settings. The TS-31 will
respond with:

Enter continuous current setting in %

Note: Energy Com Trip Units display current in Amps, therefore Amps
must be converted to % Current Setting.

Enter the Rating Plug Value in Amps:
Enter long time delay in seconds.

Enter Short Circuit Protection Setting
1 = Short 2 = Int. 3 = Both:

Note: The Short Circuit Protection Setting can be viewed via the Short
Circuit Protection Menu, which is located in the System Configuration
Menu (see 4.2, Setting System Configuration Parameters on page 21).

Enter short time Pickup.
Select Short Time Delay: 1-Fixed 2-I2t
Enter short time delay in seconds

Enter instantaneous pickup setting.

For breakers with ground fault you will be prompted:

Enter ground fault pickup setting in %

Note: Energy Com Trip Units display current in Amps, therefore % Cur-
rent Setting must be converted to Amps.

Enter ground fault delay in seconds

In each case, enter your breaker’s switch settings. For
example if your breaker is set for a continuous current of
70%, type 70 and then press enter. Entry of erroneous
data in the above steps will result in false tests and results.

6. Select the test you wish to perform after entering the
breaker switch setting. The TS-31 will prompt:

Enter test to perform; see instructions.

Type in one of the following letters, depending upon the
test you wish to perform:

“L” - Long time or overload test,

“S” - Short time test,

“l” - Instantaneous test.

“G” - Ground fault test,

“C” - Current transformer continuity test,

The TS-31 will report the type of test you selected and give
you a chance to abort the test. For example, if “I” was
pressed above. The TS-31 will display:

Instantaneous Test
Press ENTER to continue or A to abort
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If you pressed the letter “A” to abort, you will be asked again:
Enter Test to perform

If you press ENTER, you will be prompted for the phase to
test: The TS-31 will display:

Enter phase to test.

7. Enter one of the following letters:
“A” - Phase A or left pole.
“B” - Phase B or center pole.
“C” - Phase C or right pole.

Press Enter again to start the test. Press any other key to
STOP the test.

Once a test has been started, the TS-31 will respond with:

Testing. Be careful at this time.
Any key press will abort the test

The test may take anywhere from a fraction of a second to
minutes to complete, depending on which procedure was
run. If the test passes, the display will show the following,
depending on whether the breaker tripped or not.

Passed Test xxx.xx seconds
Press ENTER to continue.

8. If the circuit breaker tripped during the test, RESET the cir-
cuit breaker before continuing.

Hazardous voltage. Will cause death or serious injury.

Al

4

Turn off and lock out all power supplying the device prior to
cover(s) removal or while cover(s) are removed and when
installing any internal or external accessory.

Replace the cover(s) and shield(s) before power supplying
this device is turned on.

The TS-31 will prompt for the next instructions. The display
will show:

Change: 1 - Test 2 - Catalog 3 - Settings

9. Enter one of the following numbers: “1” - Select a new test;

“2" - Enter a new catalog number; “3” - Enter new switch
settings.

If you enter “1” you will be sent to step 6. Choosing a “2”
will send the program back to step 3. Entering “3” sends
you back to step 5, which will be slightly different the sec-
ond time through.

On the second line after the prompt for the setting, a num-
ber or text in angle brackets will appear. This will indicate
the last setting you entered.

10. If you DON'T wish to change a setting, just press ENTER. If
you DO wish to change a setting, type in the new setting
and press ENTER.

11. In step 6, if you pressed “C” when asked

Enter test to perform; see instructions

you will first be prompted by,

Current Transformer Test
Press ENTER to continue or A to abort,

and then by the phase to test. One of the following mes-
sages will then appear depending on the test results:

CT Resistance Test. Phase X Passed
Press ENTER to exit test and continue

CT Resistance Test. Phase X Failed
Press ENTER to exit test and continue

CT Resistance Test. Phase X Open
Press ENTER to exit test and continue

CT Resistance Test. Phase X Short
Press ENTER to exit test and continue

The “Phase X Failed” message indicates that the CT resis-
tance is neither open nor shorted, but is not within design
tolerance.

13.3 Error Messages

There are additional ERROR messages which may appear on the
display during this operation which were not covered previously:

Test Not Running! Check test cable connection
Press ENTER to continue.

This message indicates that the test set has sensed that cur-
rent is not flowing properly in the breaker under test and that
there is either an open or short circuit between the TS-31 and
the breaker trip unit.

Function Not Available
Press ENTER to continue

You will get this error message if you enter a choice that is not
available, such as entering “G” in step 6 for ground fault test on
a catalog number that does not have the ground fault function.

Inconclusive Test, check settings
Press ENTER to continue or A to abort

This warning will appear if you attempt to run a short time test
with the instantaneous pickup set equal to or below the short
time pickup. It would also appear if you tried to run a long time
test with short time pickup set too low. This is only a warning;
the test can still be run. However, passing or failing the test
may not be conclusive.

Invalid Input
Press Enter to continue
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Testing

This message will appear if you enter a setting value that does
not exist. For example, if the trip unit has continuous current
settings of 50, 60, 65, 70, 75, 80, 85, 90, 95, and 100 percent,
and you enter any other value than those listed, the above
message will appear.

Test exceeds capability of TS-31
Press ENTER to continue

If this message occurs, it means that a test requires more cur-
rent to run than the TS-31 can produce.

Unit too hot! please wait

Running many successive, high-current, long time tests may
over-heat the test set. It will protect itself from thermal damage
by asking the user to wait and allowing the TS-31 to cool down.
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Functions and Outputs

Function

Alarm

Trip

Event Log

Trip Log

Alarm
Setpoints
(10)

Overcurrent (Alarm)

AN

4

Ground Overcurrent

Overcurrent Demand

Total Harmonics (THD)

Over kW

Over kW Demand

Over kVAR

Over kVA

Under PF Lag

Over PF Lead

SISTSNININN NSNS

NENENENENENENENEN

Overcurrent
Protection

(4)

Long Time

Short Time

Instantaneous

Ground Fault (models SBxxTP0O1G, SBxxTP02G)

Extended
Protective
Relaying
(8)

Neutral Overcurrent

Current Unbalance

Voltage Unbalance

Reverse Power

Under Voltage

Over Voltage

Over Frequency

Under Frequency

NSTISTSNIN NSNS S

AN NEANENENENEANEAYEANENE NN

NENENENENENENEN

SISITSNISINISNINISNSNIN NS
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Time Current Characteristic Curves
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The allowable continuous operating amperes is set to a percentage of
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by the rating plug value, .
(2) Long Time Delay Region
The long time delay is set to an inverse 12t ramp function delay
calibrated at 6 times the rating plug value, I.
(3) Short Time Pickup Region
The short time pickup is set to a multiple of the rating plug value, I,
(4) Short Time Delay Region
The short time delay is set to either a fixed delay (illustrated) or an
inverse 12t ramp function delay calibrated at 8 times the rating plug
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(5) Instantaneous Pickup Region
The instantaneous pickup is set to a multiple of the rating plug value, |,
(6) Ground Fault Pickup Region
Ground fault pickup is set to a percent of the max rating.
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Time Current Characteristic Curves

Amperes in Multiples of Rating Plug Value (1)
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Time Current Characteristic Curves
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Time Current Characteristic Curves
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Time Current Characteristic Curves
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Time Current Characteristic Curves
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Parameter Settings

Long Time Protection

Settings
%I, 50% | 60% | 65% | 70% | 75% | 80% | 8% | 90% | 95% | 100%
I, = Rating Plug (A) Pickup (A)

200 100 120 130 140 150 160 170 180 190 200
225 112 135 146 157 168 180 191 202 213 225
250 125 150 162 175 187 200 212 225 237 250
300 150 180 195 210 225 240 255 270 285 300
350 175 210 227 245 262 280 297 315 332 350
400 200 240 260 280 300 320 340 360 380 400
450 225 270 292 315 337 360 382 405 427 450
500 250 300 325 350 375 400 425 450 475 500
600 300 360 390 420 450 480 510 540 570 600
700 350 420 455 490 525 560 595 630 665 700
800 400 480 520 560 600 640 630 720 760 800

1000 500 600 650 700 750 800 850 900 950 1000

1200 600 720 780 840 900 960 1020 1080 1140 1200

1600 800 960 1040 1120 1200 1280 1360 1440 1520 1600

2000 1000 1200 1300 1400 1500 1600 1700 1800 1900 2000

2500 1250 1500 1625 1750 1875 2000 2125 2250 2375 2500

3000 1500 1800 1950 2100 2250 2400 2550 2700 2850 3000

3200 1600 1920 2080 2240 2400 2560 2720 2880 3040 3200

4000 2000 2400 2600 2800 3000 3200 3400 3600 3800 4000

5000 2500 3000 3250 3500 3750 4000 4250 4500 4750 5000

Long Time Protection

Delay Settings (at 6x)

2.5 4 5.5 8
Time (s) 10 14 17 21
25 30
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Parameter Settingﬁ

Short Time Protection
Settings

% In 150% 200% 250% 300% 350% | 400% | 500% 600% 700% 800% 900%
Max Rating IFI’II: gR a:l)ng Pickup (A)
200 300 400 500 600 800 1000 1200 1400 1600 1800
225 337 450 562 675 900 1125 1350 1575 1800 2025
400 250 375 500 625 750 1000 1250 1500 1750 2000 2250
300 450 600 750 900 1200 1500 1800 2100 2400 2700
350 525 700 875 1050 1400 1750 2100 2450 2800 3150
400 600 800 1000 1200 1600 2000 2400 2800 3200 3600
400 600 800 1000 1200 1600 2000 2400 2800 3200 3600
450 675 900 1125 1350 1800 2250 2700 3150 3600 4050
800 500 750 1000 1250 1500 2000 2500 3000 3500 4000 4500
600 900 1200 1500 1800 2400 3000 3600 4200 4800 5400
700 1050 1400 1750 2100 2800 3500 4200 4900 5600 6300
800 1200 1600 2000 2400 3200 4000 4800 5600 6400 7200
600 900 1200 1500 1800 2400 3000 3600 4200 4800 5400
700 1050 1400 1750 2100 2800 3500 4200 4900 5600 6300
1200 800 1200 1600 2000 2400 3200 4000 4800 5600 6400 7200
1000 1500 2000 2500 3000 4000 5000 6000 7000 8000 9000
1200 1800 2400 3000 3600 4800 6000 7200 8400 9600 10800
800 1200 1600 2000 2400 3200 4000 4800 5600 6400 7200
1000 1500 2000 2500 3000 4000 5000 6000 7000 8000 9000
1600 1200 1800 2400 3000 3600 4800 6000 7200 8400 9600 10800
1600 2400 3200 4000 4800 6400 8000 9600 11200 12800 14400
1000 1500 2000 2500 3000 4000 5000 6000 7000 8000 9000
2000 1200 1800 2400 3000 3600 4800 6000 7200 8400 9600 10800
1600 2400 3200 4000 4800 6400 8000 9600 11200 12800 14400
2000 3000 4000 5000 6000 8000 10000 12000 14000 16000 18000
1600 2400 3200 4000 4800 6400 8000 9600 11200 12800 14400
2500 2000 3000 4000 5000 6000 8000 10000 12000 14000 16000 18000
2500 3750 5000 6250 7500 10000 12500 15000 17500 20000 22500
1600 2400 3200 4000 4800 6400 8000 9600 11200 12800 14400
2000 3000 4000 5000 6000 8000 10000 12000 14000 16000 18000
3200 2500 3750 5000 6250 7500 10000 12500 15000 17500 20000 22500
3000 4500 6000 7500 9000 12000 15000 18000 21000 24000 27000
3200 4800 6400 8000 9600 12800 16000 19200 22400 25600 28800
2000 3000 4000 5000 6000 7000 8000 10000 12000 14000 16000
2500 3750 5000 6250 7500 8750 10000 12500 15000 17500 20000
4000 3000 4500 6000 7500 9000 10500 12000 15000 18000 21000 24000
3200 4800 6400 8000 9600 11200 12800 16000 19200 22400 25600
4000 6000 8000 10000 12000 14000 16000 20000 24000 28000 32000
2500 3750 5000 6250 7500 8750 10000 12500 15000 17500 20000
3000 4500 6000 7500 9000 10500 12000 15000 18000 21000 24000
5000 3200 4800 6400 8000 9600 11200 12800 16000 19200 22400 25600
4000 6000 8000 10000 12000 14000 16000 20000 24000 28000 32000
5000 7500 10000 12500 15000 17500 20000 25000 30000 35000 40000
Short Time Protection—Delay Settings (12T at 8x)
Time (s) 0.07 0.1 0.15 | 0.20 | 0.30
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Parameter Settings

Instantaneous Protection

Settings
% Iy 150% | 200% | 300% | 400% | 500% | 600% | 700% | 800% | 900% | 1000% | 1200%
Max Rating In= Ra::‘)g Plug Pickup (A)
200 300 400 600 800 1000 1200 1400 1600 2000 2400
225 337 450 675 900 1125 1350 1575 1800 2250 2700
400 250 375 500 750 1000 1250 1500 1750 2000 2500 3000
300 450 600 900 1200 1500 1800 2100 2400 3000 3600
350 525 700 1050 1400 1750 2100 2450 2800 3500 4200
400 600 800 1200 1600 2000 2400 2800 3200 4000 4800
400 600 800 1200 1600 2000 2400 2800 3200 4000 4800
450 675 900 1350 1800 2250 2700 3150 3600 4500 5400
800 500 750 1000 1500 2000 2500 3000 3500 4000 5000 6000
600 900 1200 1800 2400 3000 3600 4200 4800 6000 7200
700 1050 1400 2100 2800 3500 4200 4900 5600 7000 8400
800 1200 1600 2400 3200 4000 4800 5600 6400 8000 9600
600 900 1200 1800 2400 3000 3600 4200 4800 6000 7200
700 1050 1400 2100 2800 3500 4200 4900 5600 7000 8400
1200 800 1200 1600 2400 3200 4000 4800 5600 6400 8000 9600
1000 1500 2000 3000 4000 5000 6000 7000 8000 10000 | 12000
1200 1800 2400 3600 4800 6000 7200 8400 9600 12000 | 14400
800 1200 1600 2400 3200 4000 4800 5600 6400 8000 9600
1600 1000 1500 2000 3000 4000 5000 6000 7000 8000 10000 | 12000
1200 1800 2400 3600 4800 6000 7200 8400 9600 12000 | 14400
1600 2400 3200 4800 6400 8000 9600 | 11200 | 12800 16000 | 19200
1000 1500 2000 3000 4000 5000 6000 7000 8000 10000 | 12000
2000 1200 1800 2400 3600 4800 6000 7200 8400 9600 12000 | 14400
1600 2400 3200 4800 6400 8000 9600 | 11200 | 12800 16000 | 19200
2000 3000 4000 6000 8000 | 10000 | 12000 | 14000 | 16000 20000 | 24000
1600 2400 3200 4800 6400 8000 9600 | 11200 | 12800 16000 | 19200
2500 2000 3000 4000 6000 8000 | 10000 | 12000 | 14000 | 16000 20000 | 24000
2500 3750 5000 7500 | 10000 | 12500 | 15000 | 17500 | 20000 25000 | 30000
1600 2400 3200 4800 6400 8000 9600 | 11200 | 12800 16000 | 19200
2000 3000 4000 6000 8000 | 10000 | 12000 | 14000 | 16000 20000 | 24000
3200 2500 3750 5000 7500 | 10000 | 12500 | 15000 | 17500 | 20000 25000 | 30000
3000 4500 6000 9000 | 12000 | 15000 | 18000 | 21000 | 24000 30000 | 36000
3200 4800 6400 9600 | 12800 | 16000 | 19200 | 22400 | 25600 32000 | 38400
2000 3000 4000 6000 8000 [ 10000 | 12000 | 14000 | 16000 | 18000 | 20000
2500 3750 5000 7500 | 10000 | 12500 | 15000 | 17500 | 20000 | 22500 | 25000
4000 3000 4500 6000 9000 [ 12000 | 15000 | 18000 | 21000 | 24000 | 27000 | 30000
3200 4800 6400 9600 [ 12800 | 16000 | 19200 | 22400 | 25600 | 28000 | 32000
4000 6000 8000 | 12000 | 16000 | 20000 | 24000 | 28000 | 32000 | 36000 | 40000
2500 3750 5000 7500 | 10000 | 12500 | 15000 | 17500 | 20000 | 22500 | 25000
3000 4500 6000 9000 [ 12000 | 15000 | 18000 | 21000 | 24000 | 27000 | 30000
5000 3200 4800 6400 9600 [ 12800 | 16000 | 19200 | 22400 | 25600 | 28000 | 32000
4000 6000 8000 | 12000 | 16000 | 20000 | 24000 | 28000 | 32000 | 36000 | 40000
5000 7500 | 10000 | 15000 | 20000 | 25000 | 30000 | 35000 | 40000 | 45000 | 50000
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Parameter Settingﬁ

Overcurrent
Alarm Settings
%I, 115% | 125% | 150% | 200% | 250%
'nPTuZa(tx;g Pickup (A)

200 230 250 300 400 500

225 258 281 337 450 562

250 287 312 375 500 625

300 345 375 450 600 750

350 402 437 525 700 875

400 460 500 600 800 1000

450 517 562 675 900 1125

500 575 625 750 1000 1250

600 690 750 900 1200 1500

700 805 875 1050 1400 1750

800 920 1000 1200 1600 2000

1000 1150 1250 1500 2000 2500

1200 1380 1500 1800 2400 3000

1600 1840 2000 2400 3200 4000

2000 2300 2500 3000 4000 5000

2500 2875 3125 3750 5000 6250

3000 3450 3750 4500 6000 7500

3200 3680 4000 4800 6400 8000

4000 4600 5000 6000 8000 10000

5000 5750 6250 7500 10000 12500

Ground Fault Protection Pickup Settings
Max Rating (A) Ground Overcur‘(:::t Alarm Settings
Pickup (A)

400 80 100 120 160 200 240 280 320 360 400
800 160 200 240 320 400 480 560 640 720 800
1200 240 300 360 480 600 720 840 960 1080 1200
1600 320 416 512 608 704 800 896 992 1088 1200
2000 400 460 540 600 700 800 900 1000 1100 1200
2500 500 575 650 725 800 875 950 1025 1100 1200
3200 640 672 736 800 864 928 992 1056 1120 1184
4000 800 840 880 920 960 1000 1040 1080 1120 1200
5000 1200
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Parameter Settings

Neutral Overcurrent
Relay Settings

% Max Rating | 115% | 125% | 150% | 200% | 250%
Ma"a‘;‘“"g Pickup (A)

400 460 500 600 800 | 1000

800 920 1000| 1200| 1600| 2000

1200 1380 1500| 1800| 2400| 3000

1600 1840 2000| 2400| 3200| 4000

2000 2300 | 2500 | 3000 | 4000| 5000

2500 2875| 3125| 3750| 5000| 6250

3200 3680 | 4000| 4800 6400| 8000

4000 4600 | 5000| 6000 8000 | 10000

5000 5750 |  6250| 7500 | 10000 | 12500

Overcurrent Demand
Alarm Settings
%I, 60% 70% 80% | 90% | 95% 100%
= Ra(t;{\g Plug Pickup (A)

200 120 140 160 180 190 200
225 135 157 180 202 213 225
250 150 175 200 205 237 250
300 180 210 240 270 285 300
350 210 245 280 315 332 350
400 240 280 320 360 380 400
450 270 315 360 405 427 450
500 300 350 400 450 475 500
600 360 420 480 540 570 600
700 420 490 560 630 665 700
800 480 560 640 720 760 800
1000 600 700 800 900 950 1000
1200 720 840 960 1080 1140 1200
1600 960 1120 1280 1440 1520 1600
2000 1200 1400 1600 1800 1900 2000
2500 1500 1750 2000 2250 2375 2500
3000 1800 2100 2400 2700 2850 3000
3200 1920 2240 2560 2880 3040 3200
4000 2400 2800 3200 3600 3800 4000
5000 3000 3500 4000 4500 4750 5000
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Parameter Settingﬁ

Current Unbalance
Relay Settings
%I, 5% | 10% | 15% | 20% | 30% | 40% | 50%
I, = Rating Plug (A) Pickup (A)

200 10 20 30 40 60 80 100

225 11 22 33 45 67 90 112

250 12 25 37 50 75 100 125

300 15 30 45 60 90 120 150

350 17 35 52 70 105 140 175

400 20 40 60 80 120 160 200

450 22 45 67 90 135 180 225

500 25 50 75 100 150 200 250

600 30 60 90 120 180 240 300

700 35 70 105 140 210 280 350

800 40 80 120 160 240 320 400

1000 50 100 150 200 300 400 500

1200 60 120 180 240 360 480 600

1600 80 160 240 320 480 640 800

2000 100 200 300 400 600 800 1000

2500 125 250 375 500 750 1000 1250

3000 150 300 450 600 900 1200 1500

3200 160 320 480 640 960 1280 1600

4000 200 400 600 800 1200 1600 2000

5000 250 500 750 1000 1500 2000 2500

Alarm Delay Settings
1 2 3 5
Time (s) 10 20 30 60
120 300
Voltage Unbalance Alarm Settings
% of Rating 5% [10% [15% [20% [30% [40% [50%
PT (V) Pickup (V)

240 | 12 24 36 48 72 96 120
480 | 24 48 72 96 144 192 240
600 | 30 60 90 120 180 240 300
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Parameter Settings

Undervoltage Alarm Settings

% of PT Rating

50% | 60% | 70% | 80% | 90% | 95%

PT Rating (V) Pickup (V)
240 | 120 144 168 192 216 228
480 | 240 288 336 384 432 456
600 | 300 360 420 480 540 570
Overvoltage Alarm Settings
% of PT Rating 105% | 110% | 115% | 120% | 125%
PT Rating (V) Pickup (V)
240 | 252 264 276 288 300
480 | 504 528 552 576 600
600 | 630 660 690 720 750
Miscellaneous Pickup Settings
Overfrequency (Hz) 1 2 3 4 7 12
Underfrequency (Hz) 1 2 3 4 7 12
Total Harmonic Distortion (%) 5 10 15 20 25 30 40 50
Over Power Factor 0.50 0.60 0.70 0.80 0.90 0.95
Under Power Factor 0.50 0.60 0.70 0.80 0.90 0.95
Max Rating (A) Over kW, Reverse Power, Over kW Demand (kW)
20 40 60 80 100 125 150 175 200
400 225 250 275 300 325 350 375 400 425
40 80 120 160 200 250 300 350 400
800 450 500 550 600 650 700 750 800 850
60 120 180 240 300 375 450 525 600
1200 675 750 825 900 975 1050 1125 1200 1275
80 160 240 320 400 500 600 700 800
1600 900 1000 1100 1200 1300 1400 1500 1600 1700
100 200 300 400 500 625 750 875 1000
2000 1125 1250 1375 1500 1625 1750 1875 2000 2125
125 250 375 500 625 800 950 1100 1250
2500 1400 1550 1700 1875 2050 2200 2350 2500 2650
160 320 480 640 800 1000 1200 1400 1600
3200 1800 2000 2200 2400 2600 2800 3000 3200 3400
200 400 600 800 1000 1250 1500 1750 2000
4000 2250 2500 2750 3000 3250 3500 3750 4000 4250
250 500 750 1000 1250 1550 1875 2200 2500
5000 2800 3125 3450 3750 4050 4375 4700 5000 5300
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Parameter Settingﬁ

Max Rating (A) Over kVA (kW)
20 40 60 80 100 125 150 175 200
400 225 250 275 300 325 350 375 400 425
40 80 120 160 200 250 300 350 400
800 450 500 550 600 650 700 750 800 850
60 120 180 240 300 375 450 525 600
1200 675 750 825 900 975 1050 1125 1200 1275
80 160 240 320 400 500 600 700 800
1600 900 1000 1100 1200 1300 1400 1500 1600 1700
100 200 300 400 500 625 750 875 1000
2000 1125 1250 1375 1500 1625 1750 1875 2000 2125
125 250 375 500 625 800 950 1100 1250
2500 1400 1550 1700 1875 2050 2200 2350 2500 2650
160 320 480 640 800 1000 1200 1400 1600
3200 1800 2000 2200 2400 2600 2800 3000 3200 3400
200 400 600 800 1000 1250 1500 1750 2000
4000 2250 2500 2750 3000 3250 3500 3750 4000 4250
250 500 750 1000 1250 1550 1875 2200 2500
5000 2800 3125 3450 3750 4050 4375 4700 5000 5300
Max Rating (A) Over kVAR (kW)
20 40 60 80 100 125 150 175 200
400 225 250 275 300 325 350 375 400 425
40 80 120 160 200 250 300 350 400
800 450 500 550 600 650 700 750 800 850
60 120 180 240 300 375 450 525 600
1200 675 750 825 900 975 1050 1125 1200 1275
80 160 240 320 400 500 600 700 800
1600 900 1000 1100 1200 1300 1400 1500 1600 1700
100 200 300 400 500 625 750 875 1000
2000 1125 1250 1375 1500 1625 1750 1875 2000 2125
125 250 375 500 625 800 950 1100 1250
2500 1400 1550 1700 1875 2050 2200 2350 2500 2650
160 320 480 640 800 1000 1200 1400 1600
3200 1800 2000 2200 2400 2600 2800 3000 3200 3400
200 400 600 800 1000 1250 1500 1750 2000
4000 2250 2500 2750 3000 3250 3500 3750 4000 4250
250 500 750 1000 1250 1550 1875 2200 2500
5000 2800 3125 3450 3750 4050 4375 4700 5000 5300
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Menu Structure
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SEADbus Plus Packet

SEAbus Plus Packet

Both SEAbus and SEAbus Plus use a simple byte-count
approach to realize communications between a master and its
slave devices. Information is arranged in message packets. All
packet fields are one byte in length except Data which can
vary between 0 and 255 bytes, depending on the particular
message and device type. Communications is standard asyn-
chronous, using one start bit, eight data bits, no parity, and one
stop bit. All values are expressed in hex, with multiple-byte val-
ues sent least significant byte (LSB) first, most significant byte
(MSB) last.

Each packet begins with a 4-byte header (Sync, Devt, Msgt,
Len) to indicate the message source, destination, type, and
length. The variable length data field (Data) follows the header
and contains any actual data. All packets end with the LRC
error checksum byte.

The SEAbus Plus protocol is very similar to the original SEAbus
protocol in its format and timing requirements. The primary dif-
ference is a 16-bit cyclical redundancy check (CRC16)
included in the Data field of the message packet to improve
error detection. This checksum is produced for each SEAbus
Plus packet by treating the data to be transmitted as a binary
polynomial and dividing it by a generating polynomial. This
technique assures 100% detection of all errors in data up to 16
bits in length and 99.9997% in data 17 bits or longer. SEAbus
Plus uses an additional error check byte equal to the inverted
Sync byte (~Sync). It follows immediately after the CRC16 at
the end of the Data field. A brief description of each message
field in a SEAbus Plus packet follows.

Synchronization (Sync) Byte

The Sync byte indicates both the start and direction of a new
message packet. The direction is either master-to-slave or
slave-to-master. A message sent from the ACCESS host to a
field device always begins with 14h(exadecimal). Any
response packet sent by a slave back to the ACCESS master
uses a value of 27h in the Sync byte. Any messages sent with-
out the proper Sync byte are ignored by all devices.

Device Type (Devt) Byte

Each device placed in an ACCESS system is assigned a unique
address to distinguish it from other slave devices on the bus. The
range of address values permitted for a particular device
depends on the device type’s addressing scheme. Slave devices
using direct addressing must use an address between 1 and 224,
inclusive. Indirectly addressed devices may use any value from 1
to 254. (0 and 255 are reserved by the ACCESS host for universal
and global packets, respectively.)

The meaning of the second byte in a SEAbus Plus packet,
Devt, changes depending on the addressing scheme used by
the field device. For directly addressed devices, such as the
SB Energy-Comm trip unit, the Devt byte is simply the device’s
unique slave address. For devices using indirect addressing,
Devt takes on the value of the single-byte “device-type” code
assigned to a specific type of device. The device’'s unique
slave address is included later as the first byte in the Data field.

Message Type (Msgt) Byte

The message type byte, Msgt, identifies the particular mes-
sage being sent. This, in turn, determines the length and type
of data (if any) to follow in the Data field of the SEAbus Plus
packet. Whenever a slave device responds to a message of
type Msgt sent by the ACCESS host, it uses that same value as
the message type byte in its return packet.

In the SEAbus Plus protocol, Devt and Msgt define a unique
message. With the exception of global messages, different
device types can use the same message type value for differ-
ent purposes without conflict.

Length (Len) Byte

The fourth byte in a SEAbus Plus packet specifies the total
number of bytes to follow in the packet’s variable-length Data
field. The count given by the length byte, Len, includes any
actual data bytes, the 2-byte CRC16, and the inverted Sync
byte. In the case of indirectly addressed devices, Len also
includes the slave address byte appearing as the first byte in
the Data subpacket.

Data Subpacket

The Data subpacket contains the actual data to be passed
between the ACCESS host and slave device. The particular
message type (Msgt) determines both the type and amount of
data. For indirectly addressed devices, the first byte appearing
in the data field is the device’s unique slave address. This is
followed immediately by any data values to be sent. The SEA-
bus Plus protocol requires that a two-byte cyclical redundancy
check (CRC16) and another error check byte equal to the
inverted Sync byte (~Sync) be placed after the data to com-
plete the Data subpacket.

The receiving device also computes its own CRC16 and ~Sync
based on the incoming packet bytes. If these newly calculated
check bytes do not equal the received error check values, the
message is invalid.

Longitudinal Redundancy Check (LRC) Byte

Both SEAbus and SEAbus Plus terminate all packets with an LRC
byte for error checking. For SEAbus, the LRC is the one’s comple-
ment of the sum (no carry) of all preceding bytes in the packet
except the initial Sync byte. SEAbus Plus performs the same sum-
ming procedure, but does not take the one’s complement.

The LRC is calculated at both the transmitting device and
receiving device for each packet. If the receiving device calcu-
lates a different LRC based on the incoming bytes than that
received at the end of the packet, an error has occurred during
transmission and the packet is ignored.

Note: Refer to ACCESS SEAbus Protocol Reference Manual
IPIM-2209 and SG6213-00 for detailed information.
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Glossary
A

ACCESS system A power monitoring and control system by
Siemens. The SB Energy-Comm trip unit is one of several
ACCESS system field devices that can communicate with a per-
sonal computer or other supervisory device.

ACCESS baud rate See Baud Rate.

ACCESS port The RS-485 port on the trip unit that allows it to
communicate on the ACCESS system. The physical connection
is made on the terminal strip on the left side of the breaker.

acceptance test A preliminary check performed when the
device is first received to ensure that it has not been damaged in
shipment or retrieval from storage. The SB Energy-Comm trip unit
provides a trip test to determine that the trip unit will send the
proper trip signal to the breaker, and that the breaker will trip
when signalled.

accessory An optional device that can add functionality to the
trip unit. All accessories for the SB Energy-Comm unit are exter-
nal to the trip unit.

address The programmable, unique identifier of the device on
the ACCESS system. It is used by the supervisory device to iden-
tify the device when communicating.

alarm A signal from the trip unit that can trigger an alert, such
as a buzzer or flashing light, that an event has taken place.

alarm setpoint A programmable value, such as current or volt-
age, which if exceeded, the trip unit will send an alarm signal.

American Wire Gauge (AWG) A standard system for desig-
nating wire diameter. Primarily used in the United States.

amps demand See Current Demand.

ANSI American National Standards Institute.

baud rate The rate of data transfer. The baud rate can be set
separately for the ACCESS communications RS-485 port and the
front RS-232 port.

breaker See Circuit Breaker.

breaker frame size The physical size of the breaker based on
its maximum current rating. The SB breaker has five frame sizes.
Each breaker frame size has a range of available breaker current
ratings.
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breaker rating The current rating of the breaker. SB breaker
ratings vary from 400 A to 5000 A. It is set by the rating plug.

breaker serial number (S/N) A five-digit number entered in
the trip unit that uniquely identifies its associated breaker. Valid
numbers range from 00000 to 99999.

C

catalog number See Order Number.

circuit breaker The circuit interrupting device (Sentron Sys-
tems Breaker) that the SB Energy-Comm trip unit is mounted in.

Communications menu The menu selection available from the
Main menu which allows the configuration of communications
with a supervisory device.

communications The interchange of data and information
between the SB Energy-Comm trip unit and a supervisory device.
The trip unit has a serial port for communications with a PC plus a
RS-485 port for communications between a network of ACCESS
field devices and a supervisory device.

continuous current See Long Time.

counters The SB Energy-Comm trip unit tracks the number of
breaker operations. There are three types of counters: mechani-
cal, interruption, and fault.

crest factor The ratio between the peak and RMS current,
measured per phase.

CT current transformer. A device which generates a current pro-
portional to that in the measured line.

current balance See Phase Balance.

current demand The measurement and summation of metered
current over a specified time.

current rating See Breaker Rating.

current unbalance alarm An alarm activated when the phase
current for any one phase exceeds the average current by a set
value. The breaker may also be programmed to trip at this, or
another value. This feature is available from the Protective Relays
menu.

D

delay The amount of time that the trip unit waits before tripping
or alarming after a monitored value exceeds the alarm or trip set-
ting.
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demand The measurement and summation of current or energy
over a specified time, typically 15 or 30 minutes.

demand period The specified time, typically 15 or 30 minutes,
over which current or energy data is collected and from which the
demand value is calculated.

device address See Address.
DLY Time delay (value).

display contrast A setting that can be adjusted to increase or
decrease the contrast of the panel display.

E

EIA Electronic Industries Association.
EIA-232 See RS-232.
EIA-485 See RS-485.

Electronic Bell Alarm Accessory that attaches to the trip unit
and provides a solid-state relay contact for remote indication of
breaker tripping.

EP Expansion Plug.

event log A record of faults and alarms, including the date and
time they occurred.

Expansion Plug Interface between the trip unit and the Multi-
plexer Translator for zone interlocking.

extended protective relaying See Protective Relay Functions.

external neutral sensor The current transformer located on
the neutral bus of a four-wire electrical system.

external power supply An AC/DC converter which supplies
power for the trip unit’'s metering and communications functions.

F

fault Electrical disturbance such as a short circuit or open cir-
cuit.

fault counter The counter on the trip unit that records breaker
operations.

fixed delay A trip time delay that is a constant value, regardless
of the magnitude of the overcurrent.

frame size See Breaker Frame Size.

G

GF ground fault (protection).

ground fault mode switch The switch on the side of the trip
unit that selects the ground fault sensing scheme, either Residual
(all three phases added) or Ground Return.

ground fault protection Protection against shorts to ground.

ground overcurrent alarm An alarm activated by current in
the ground line exceeding a set limit.

ground return The ground fault sensing scheme in which the
ground fault sensor is located at the neutral connection to
ground.

H

harmonic analysis Mathematical analysis of a waveform to
determine its harmonic components.

,J

ICCB Insulated Case Circuit Breaker.

idle display mode The trip unit's mode of operation when left
idle for five minutes or longer. The display shows several screens
of data and configuration settings in sequence until a key on the
keypad is pressed. Remote configuration of the trip unit is allowed
only while it is in this mode. It is also available from the View Data
selection on the main menu.

IEC International Electrotechnical Committee. The international
standards organization for electrical and electronic equipment.

I, Rating Plug value.

I%t A variable time delay in which the delay is progressively
shorter as the overcurrent value increases. 2t describes the rela-
tionship between the overcurrent magnitude and time.

INST Instantaneous fault (protection).

instantaneous Overcurrent protection that occurs immediately,
without any delay.

7



Glossary

L

logs Tables in the trip unit's memory to store trip information,
event information, and metered value minimum/maximum values.

Log menu The menu selection, available from the Main menu,
that allows the operator to view or reset the logs.

long time Overcurrent protection that is only activated after a
user-defined period, typically several seconds in duration. This is
for the lowest levels of overcurrent activity.

LT long time fault (protection).

M

Main menu The primary menu screen on the trip unit. It
appears on powering the unit, and after pressing a key while in
idle display mode.

maintenance counter The counter on the trip unit that keeps
track of all breaker operations, both openings and trips.

MAX Rating The maximum amount of continuous current the
breaker is capable of carrying.

mechanical counters The counters in the trip unit (mechani-
cal and fault) that keep track of the number of breaker operations
that are caused by manual or mechanical means and not due to
electrical fault or remote command.

metering menu The menu selection on the Main menu that
allows the operator to view metered parameters.

min/max values Minimum and maximum metered values.
mode switch See Ground Fault Mode Switch.
model number See Order Number.

MT Multiplexer Translator. Device that allows up to eight field
devices to be attached for remote communications and/or zone
interlocking. Used with the SB Energy-Comm trip unit only for
zone interlocking.

N

NEMA National Electrical Manufacturers Association.

(0

operations Openings or trippings of the circuit breaker.order
number

The number used to describe which model when ordering. The
order number designates which features are on the trip unit.
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over amp demand alarm The alarm signal from the trip unit
when the system exceeds a specified current demand setting.

overcurrent alarm The alarm signal from the trip unit when the
system exceeds a user-specified current setting.

overcurrent protection Protection provided by the trip unit
when a line current exceeds a user-specified value. Available
forms of overcurrent protection are instantaneous, short time, and
long time.

over power demand alarms The alarm signal from the trip unit
when the system exceeds a user-specified current power value;
either over apparent power (KVA), over reactive power (KVAR) or
over real power (Over KW).

over frequency alarm The alarm signal from the trip unit when
the system exceeds a user-specified line frequency value.

over voltage alarm The alarm signal from the trip unit when
the system exceeds a user-specified voltage value.

P, Q

packet SEAbus communications unit of information that is
transmitted between the field device and supervisory device.

password A number, entered from the security menu, used to
prevent users from inadvertently changing parameters. The
default setting is no password.

period See Demand Period.

phase balance The ratio of current or voltage in a particular
phase to the average current for all three phases.

pickup The value at which the trip unit detects a trip or alarm
condition.

power factor The ratio of resistance to impedance. The ratio of
an actual power of an alternating current to apparent power.
Mathematically, the cosine of the angle between the voltage
applied and the current resulting.

power supply See External Power Supply.

Portable Test Set Equipment for verifying the operation of the
trip unit; for example, the TS-31 test set may be used to test the
protective functions of the SB Energy-Comm trip unit.

protective relay functions Protective functions including trip-
ping when the system exceeds user-defined pickup values for
over and under voltage, under and over frequency, reverse power,
and unbalance.
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Protective menu The available protection functions, including
Long Time, Short Time, Instantaneous, and Ground Fault.

PT Potential Transformer. A transformer which generates a volt-
age in the secondary proportional to the voltage in the primary at
a specified ratio.

PT rating The ratio between the potential transformer voltage
sensed, and voltage transmitted.

PU Pickup (value).

R

RS-232 (EIA-232) An industry standard (EIA-232) serial com-
munications interface through which data is sent one bit (binary
digit) at a time. The physical and electrical specifications that
apply to the transfer of data between Data Terminal Equipment
(DTE) and Data Communication Equipment (DCE), typically
between a personal computer and a peripheral device.

RS-485 (EIA-485) Commonly used communications standard
(EIA-485) typically for communication among several field
devices.

remote operations Opening or closing of the breaker by a sig-
nal from the communications port. This is distinguished from trips
caused by actual faults.

residual ground sensing scheme The method of sensing
ground current based on the vectorial summation of currents in all
phases.

Reverse Power Power flow from the load towards the source.
kW and kVAR supplied by the load.

RX Receive signal (communications).

S

SB Systems Breaker. The family of encased systems breakers
on which the trip unit operates.

SEAbus The protocol used by the SB Energy-Comm trip unit
and other Siemens ACCESS field devices.

Security menu The menu selection, available from the Main
menu, that allows the operator to choose the password and
enable security.

serial number See Breaker Serial Number.

serial port The data port on the front of the trip unit that allows
RS-232 communications to a personal computer.

short time Overcurrent protection that is activated after a brief
delay. This is for higher levels of overcurrent activity than the long
time protective function.

ST Short Time (protection).

supervisory device A device that can remotely configure, read
back, check the configuration of, and poll real-time data from field
devices. Supervisory devices display the information and add the
capabilities of programming, monitoring alarms, and logging sys-
tem events.

System Check LEDs The indicators on the front panel of the
trip unit that indicate the proper operation of the trip unit’'s protec-
tive and metering functions.

System Configuration menu The menu selection, available
from the Main menu, that allows the operator to view and config-
ure power system characteristics.

System Status LEDs The two indicators on the front panel of
the trip unit that indicate the status of the breaker, whether it has
been sent a trip command and whether an alarm has occurred.

T

test set See Portable Test Set.

total harmonic distortion (THD) The ratio of the sum of the
parts of the system power waveform that resides in the harmon-
ics to the value of the power residing in the fundamental line fre-
quency.

trip The opening of the circuit breaker or the command to open
the circuit breaker originating at the trip unit.

trip unit The field device connected to a circuit breaker that
senses overcurrent conditions and sends a signal to open the
breaker. The SB Energy-Comm trip unit also includes metering,
protective relay, and communications capabilities.

trip log The list of trips or breaker openings stored in memory of
the trip unit.

TS-31 See Portable Test Set.
TX Transmit signal (communications).
U

unbalance See Phase Balance.

under voltage alarm The alarm signal that is output by the trip
unit when the control voltage drops below a user-specified set-
ting.
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under frequency alarm The alarm signal from the trip unit
when the system drops below a user-specified line frequency
value.

Vv

voltage balance See Phase Balance.

VT Voltage transformer. See PT.

W, X, Y

waveform The graphical depiction of the current or voltage over
time.

waveform capture The function of saving the measurement of
the current or voltage over one cycle.

WIinPM™ Windows-based electrical distribution and communi-
cations software designed for personal computers. Through com-
munications drivers, WinPM software collects and displays real-
time data from ACCESS field devices. WinPM also monitors and
displays historical data, minimum and maximum data, and wave-
form data. In addition, WinPM can deliver its data to other com-
patible Windows applications in real-time through dynamic data
exchange (DDE).

y 4

zone interlock The interconnecting of several circuit protection
devices, to protect a specified portion of a power system, and
coordinate in timing the action of those devices.
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Index

A

ACCESS Baud Rate 76
ACCESS Baud Rate Menu Option 50
ACCESS Bus Master 7
device changes 7
device information 7
local operation 7
ACCESS Communications 7, 49
ACCESS port 49
defined 76
EIA-485 communications standard 7
ACCESS system defined 76
address 49
and SEAbus protocol 50
field devices supporting 49
master/slave network 7, 49
Accumulated Demand Values 45
resetting 45
Address 50
changing 50
defined 76
setting 50
slave address menu option 50
Alarm LED 20
Alarm Setpoints 5, 29
defined 76
exceeding 29
parameters 29
alarm enabled or disabled 29
delay value 29
pickup value 29
Alarms 29
actions when setpoint is exceeded 29
alarm setpoints 29
configuration 29
defined 76
delay settings 71
functions 5
prioritization of 6
menu 29
protective relay functions 35
setting parameters 29
Alarms Menu 30
ground over current option 30
over current option 30
over KVA option 33
over KVAR option 33
over KW demand option 32
over KW menu option 32

over-amp demand option 31
pf lagging 34

pf leading 34

total harmonics option 31

Baud Rate 50
changing 50
setting 50
Breaker See Circuit Breaker

C

Change Password Menu Option 54, 55
Circuit Breaker

defined 76

frame sizes 3

introduction 1

serial number (S/N) 23, 53
Circuit Breaker Operations 52

faults recorded 53

number of 53

overview 3

testing 52
Circuit Breaker Test Menu Option 52
Communication Ports 49

EIA-232 serial port 49

EIA-485 ACCESS port 49
Communications 49

ACCESS communications 7, 49

ACCESS master/slave network 7

between remote EIA-485 and master station 49

connecting to intelligent field devices 51

connecting with a PC 15

defined 76

introduction 7

modem 49

open protocol 49

overview 49

PC communication 49

protocol 51

remote operation 49, 51

SEAbus protocol 49

serial communications 7

setting the address and baud rate 50

supervisory (WinPM) software 51

third-party system compatibility 51

viewing settings 49

with the Sensitrip EC 49

with Windows 95 Operating System 51
Communications Menu 19, 49

ACCESS baud rate option 50

defined 76
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remote open option 51

RS232 baud rate option 49

slave address option 50

view comm config option 49
Compatibility with Supervisory Software 49
Counters 76

fault 53

mechanical 53
Current Balance See Phase Balance
Current Transformers (CTs) 1
Current Unbalance 36

alarm 36, 76

relay settings 71

D

Data Logs See Logs
Delay 5, 76
Demand

calculation 42

data 42

defined 76, 77

periods 42, 77

calculation of 42

setting parameters 42
Demand Config Menu Option 42

demand data 42
Demand Menu Option 42
Digital Harmonics Sampling 42
Digital Waveform Sampling 43
Display (LCD) Contrast 23, 77

E

EIA-232 (RS-232) Port 7, 49, 79
EIA-232 to EIA-485 conversion 49
EIA-485 (RS-485) Port 7, 49, 79
compared to EIA 232 7
connection to master computer station 49
Electronic Bell Alarm 77
Enable Security Menu Option 54
Energy Registers 45
Event Log 6, 46
defined 77
Exceeding the Configured Setpoint 29

Extended Protective Relaying See Protective Relay Func-

tions
External Neutral Sensor (Neutral CT) 21, 77
setting 22
External Power Supply 8, 77

82

F

Fault Counter 53, 77
Fault Counter Menu Option 53
Faults 53
by type of protection 53
defined 77
number recorded 53
Field Interchangeable Rating Plugs 3
Fixed Delay 77
Frame Sizes See Circuit Breaker, Frame Sizes
Front Panel Display 17
availability of real-time and accumulated data 17
custom menus and graphical displays 17
liquid crystal display 17
viewing the trip log 17
Front Panel Interface 4
Front Panel Keys 4, 17
access to parameter setting screens 18
features of 4
menu screen navigation 17
Front Panel LCD Display 5
Front Panel LEDs 5, 19
system check LEDs 19
metering LED 20, 40
protective LED 20
system status LEDs 20
alarm LED 20
tripped LED 20

G

Glossary of Terms 76
Graphical Phase Waveforms

displaying 43

graphs 44

inputs 44

triggering manually via communications 44

Ground Fault Menu Option 27
Ground Fault Mode Switch 10, 28, 77
Ground Fault Protection 10, 27, 30, 77

time characteristics curve 65
Ground Fault Sensing Scheme 28

ground return mode 28

residual (3-phase, 3-wire) mode 28

residual (3-phase, 4-wire) mode 28
Ground Fault Test 52
Ground Fault with Trip Test 52
Ground Overcurrent Alarm Settings 69, 77
Ground Overcurrent Menu Option 30
Ground Return Mode 28, 77
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H

Harmonics 42
calculations 42
current data 43
current graphs 43
defined 77

Idle Display Mode 17, 20, 77
described 17, 20
ending 17
screens displayed 20
selecting with View Data 20
setting changes in 20
Installation 8
breaker indicators 10
communications 15
factory preset settings 8
ground faound mode switch 10
ground fault protection 10
in an SB Systems Breaker 10
rating plugs 13
rejection scheme 10
selecting a PT 8
starting up 16
steps 10
unpacking and inspection 8
wiring 9
Instantaneous Fault Protection (INST) 27, 77
Instantaneous Protection Settings 68
Instanteneous Menu Option 27
Interlock device 10
Interrupting Rating 3
Interruption Level Menu Option 53
ISO 9000 certification 8

L

LED Indicators 5

Liquid Crystal Display (LCD) 5, 17
description of 17
idle display mode 17

Log Menu 19, 46
defined 78
reset event log option 46
reset min/max log option 48
reset trip log option 47
view event log option 46
view min/max log option 47
view trip log option 46

Logs 7, 46
defined 78

event log 6, 46
min/max log 7, 47
trip log 6, 46
Long Time and Instantaneous Overcurrent Protection Time
Characteristics Curve 63
Long Time and Short Time (Fixed) Overcurrent Protection
Time Characteristic Curve 62
Long Time and Short Time (12t) Overcurrent Protection Time
Characteristics Curve 63
Long Time Fault Protection 25
defined 78
time characteristic curve 62
Long Time Menu Option 25
Long Time, Short Time (Fixed), and Instantaneous Protec-
tion Time Characteristics Curve 64

M

Main Menu 18
communications menu 19, 49
defined 78
log menu 19, 46
metering menu 19, 40
operations menu 19, 52
protective functions menu 29
protective menu 18
protective relays menu 35
security menu 19, 54
system configuration menu 18, 21
view data menu (idle display mode) 19
Mechanical Counter 53
defined 78
Mechanical Counter Menu Option 53
Menu Screens 17
selecting options 17
Menu Structure 18
Metered Data Menu Option 40
demand option 42
harmonics option 42
phase balance option 44
V, A, PF, and Freq option 41
V,VAR, VA and CF option 41
waveform option 44
Metered Data Waveforms 43
Metering 40
accessing functions 40
automatic calculations 41
demand configuration 42
front panel LED 20, 40
functions 6
harmonics 42
metered data waveforms 43
overview 40
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parameters 40
power flow conventions 41
power polarity conventions 41
reset meter data 45
summary of features 40
viewing calculated values 41
viewing demand data 42
Metering Menu 19, 40
defined 78
demand config option 42
metered data menu option 40
reset meter data option 45
Microprocessor 1
Microsoft Windows 95 51
communication with 51
WinPM Software connection 51
Min/Max Log 7, 47
phase X amps 47
power 48
reset 48
types of data 47
volts 48
XY line volts 48
Models, SB Trip Unit
available models 1
Monitoring Power Quality 43

N

Neutral Overcurrent 36
alarm settings 70

(0

Operations Menu 19, 52
circuit breaker test option 52
fault counter option 53
interruption level option 53
mechanical counter option 53
overview 52
Order Number 78
Over Amp Demand 78
Over Apparent Power Condition 33
Over Current Menu Option 30
Over Frequency Condition 39, 78
Over KVA Condition Parameter Settings 72
Over KVA Menu Option 33
Over KVAR Menu Option 33
Over KW Demand Menu Option 32
Over KW Demand Parameter Settings 72
Over KW Menu Option 32
Over Power Demand Condition 32, 78
Over Power Factor (Leading) Condition 34
Over Power Factor Pickup Settings 72
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Over Reactive Power Condition 33
Over Real Power Condition 32
Over Voltage 78
Over-Amp Demand Menu Option 31
Overcurrent Alarm 78
settings 69
Overcurrent Condition 1, 30
Overcurrent Demand Condition 31
alarm settings 70
Overcurrent Protection Configuration 24
defined 78
ground fault sensing scheme 28
protective functions menu 24
RMS current sensing 24
security inactive 24
time-current curve 24
Overcurrent Protective Functions 5
pickup and delay settings 5
Overcurrent Test 52
Overcurrent With Trip Test 52
Overfrequency Pickup Settings 72
Overvoltage 38
alarm settings 72

P

Parameter Settings 18, 70
alarm delay settings 71
current unbalance relay settings 71
ground overcurrent alarm settings 69
instantaneous protection settings 68
keypad access 18
miscellaneous pickup settings 72
neutral overcurrent relay settings 70

over k2 reverse power, over kw demand 72

over kKVA 72
over KVAR 72
overcurrent alarm settings 69
overvoltage alarm settings 72
short time protection delay settings 67
short time protection settings 67
undervoltage alarm settings 72
voltage unbalance alarm settings 71
Password Protection 54
changing password 54, 55
defined 78
enabling security 54
PC Communication 49
baud rate 49
PF Leading Menu Option 34
Phase Balance Data 44, 45, 78
Pickup 5, 78
values 13
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Pickup Settings 72
Over Power Factor 72
overfrequency 72
total harmonic distortion 72
Under Power Factor 72
underfrequency 72
Potential Transformer Module See PT Module
Power Factor 78
Power Quality 43
monitoring 43
waveform graphs 44
Power Source/Supply See External Power Supply
Principles of Operation 1
Product Overview 1
Protective Functions Menu 24, 29
alarms menu 29
defined 79
ground fault option 27
instantaneous option 27
long time option 25
short time 26
delay parameter 26
view settings option 25
Protective LED 20
Protective Menu 18
protective relays menu 35
Protective Relay Functions 5, 35, 78
actions when setpoints are exceeded 35
alarms 35
current unbalance 36
neutral overcurrent 36
optional Programmable functions 5
over frequency 39
overview 35
overvoltage 38
reverse power 38
settings 35
tripping and alarming 35
under frequency 39
undervoltage 37
voltage unbalance 37
Protective Relays Menu 35
PT Module 8
defined 79
illustration of 8
primary inputs 8
rating 21, 79
rating setting 22
selecting 8
settings 8

R

Rating Plugs 13
and ampere ratings 13
and pick-up values 13
available ampere values 13
installing 13
removing 14
Real-time Energy Values 45
resetting 45
Rejection Scheme 10
Remote Communications 49
Remote Open Menu Option 51
Remote Operation 51, 79
Removing the Trip Unit 15
Reset Demand Option 45
Reset Event Log 46
Reset Meter Data 45
demand option 45
energy registers option 45
Reset Min/Max Log 48
Reset Trip Log 47
Residual (3-Phase, 3-Wire) Mode 28
Residual (3-Phase, 4-Wire) Mode 28
Residual Ground Sensing Scheme 79
Retrofit Kit 9
Reverse Power 38
defined 79
RMS Current Sensing 1, 24
RS-232 See EIA 232
RS-485 See EIA-485

S

SB Encased Systems Breaker 3
defined 79
frame ampere ratings 3
frame sizes 3
interrupting rating 3
short circuit interrupting ratings 3
use of SB Energy-Comm with 1
SBxxTPO1 1
SBxxTP0O1G 1
SBxxTP02 1
SBxxTP02G 1
SEAbus Network 15
defined 79
SEAbus Plus Packet
compared to original SEAbus protocol 75
message fields
data subpacket 75
device type (Devt) byte 75
length (len) byte 75
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longitudinal redundancy check (Irc) byte 75
message type (msgt) byte 75
synchronization (sync) byte 75
specifications 75
Security Inactive Screen 24
Security Menu 19, 54
change password option 54, 55
defined 79
enable security option 54
overview 54
password protection 54
Selecting a PT 8
module primary inputs 8
protection against internal faults 8
Selecting an External Power Supply 8
Sensitrip EC 49
Serial Communications 7, 79
Setting Other Device Parameters 22
circuit breaker serial number (S/N) 23
display (LCD) contrast 23
time and date 22
Setting System Configuration Parameters 21
external neutral sensor 22
potential transformer rating 22
short circuit protection 22
system frequency 21
system wiring configuration 21
Short Circuit Interrupting Ratings 3
Short Circuit Protection 21
setting 22
short time and instantaneous tripping 22
Short Time 79
fault protection 26
protection settings 67
Short Time Menu Option 26
delay parameter 26
Siemans Isolated Multi-Drop Converter 49
Starting Up 16
Supervisory Software
defined 79
WinPM Software 51
System Check LEDs 19
blinking patterns 19
defined 79
metering LED 20, 40
protective LED 20
System Configuration 21
at power-up 21
defined 79
setting other device parameters 23
setting system configuration parameters 21
setting time and date 21
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view config menu 21
viewing 21
System Configuration Menu 18, 21
System Configuration Parameters 21
external neutral sensor (neutral CT) 21
potential transformer (PT) rating 21
short circuit protection 21
system frequency 21
system wiring configuration 21
System Frequency 21
setting 21
System Status LEDs 20
alarm LED 20
defined 79
tripped LED 20
System Wiring Configuration 21
setting 21

T

Testing 56
options 52
TS-31 test set
defined 78
operating instructions 56
TS-31 test setPortable Test Set See Testing
Third-Party System Compatibility 51
Time and Date 22
setting 21
Time Characteristics Curves
ground fault protection 65
long time and instantaneous overcurrent protection 63
long time and short time (fixed) overcurrent protection
62
long time and short time overcurrent protection 63
long time overcurrent protection 62
long time, short time (fixed), and instantaneous protec-
tion 64
Time-Current Curve 24
adjustable parameters 24
Total Harmonic Distortion 31, 79
pickup settings 72
Total Harmonics Menu Option 31
Trip 79
Trip Log 6, 46
defined 79
viewing and clearing 6
Tripped LED 20
Tripping and Alarming 35
Tripping command 2
TS-31 Test Set See Testing
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U

Under Frequency 39
defined 80
Under Power Factor (Lagging) Condition 34
Under Power Factor Pickup Settings 72
Under Voltage
defined 79
Underfrequency Pickup Settings 72
Undervoltage 37
alarm settings 72
Unpacking and Inspection 8
User Interface 17
communications menu 19
front panel display 17
front panel keys 17
front panel LEDs 19
system check LEDs 19
metering LED 19
protective LED 19
system status LEDs 20
alarm LED 20
tripped LED 20
idle display mode 20
log menu 19
main menu 18
menu screens 17
menu structure 18
metering menu 19
operations menu 19
parameter setting screens 18
protective menu 18
security menu 19
system configuration menu 18
view data menu 19

Vv

View Config Menu 21
View Data Menu 19
View Settings 25

screen abbreviations 25
View Settings Menu Option 25
Viewing Protection Settings 25
Voltage Balance See Phase Balance
Voltage Unbalance 37

alarm settings 71

w

Waveform Capture 80
Waveform Graphs 44
defined 80
WinPM Software 51, 80
Wiring 9
accessories 9
connecting to an ACCESS Host device 9
illustration of connections 9
panelboards 9
retrofit applications 9
retrofit kit 9

V4

Zone Interlock 80
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