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A DANGER

Hazardous voltages and high-speed moving
parts will cause severe personal injury and
equipment damage.

Always de-energize and ground the equipment be-
fore maintenance. Maintenance should be performed
only by qualified personnel. The use of unauthorized
parts in the repair of the equipment or tampering,by
unqualified personnel will result in dangerous condix
tions which can cause severe personal injury_or
equipment damage. Follow all safety instructions
contained herein.

IMPORTANT

The information contained herein is general in nature and netintended for specific
application purposes. It does not relieve the user oftesponsibility to use sound
practices in application, installation, operation, and maintenance of the equip-
ment purchased. Siemensreserves the right to méke,changesn the specifications
shown herein or to make improvements at any timeywith@up notice or obligations.
Should a conflict arise between the general inf@rmatien contained in this publi-
cation and the contents of drawings or supplementary,material or both, the latter
shall take precedence.

QUALIEIED PERSONNEL

For the purpose of this manwal a qualified person is one who is familiar with the
installation, construction of operation of the equipment and the hazardsinvolved.
In addition, this person has the following qualifications:

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

(b) istrainedinth@properCareand use of protective equipment such asrubber
gloves, hard hatysafety glasses or face shields, flash clothing, etc., in
accordancewith established safety practices.

(c) is trainedyin rendering first aid.

SUMMARY

Theselimstructions do not purport to cover all details or variations in equipment,
nor te provide for every possible contingency to be met in connection with
inst@llation, operation, or maintenance. Should further information be desired or
should particular problems arise which are not covered sufficiently for the
purchaser's purposes, the matter should be referred to the local sales office,
listed on back of this instruction guide.

The contents of this instruction manual shall not become part of or modify any
prior or existing agreement, commitment or relationship. The sales contract
contains the entire obligation of Siemens Energy & Automation, Inc. The warranty
contained in the contract between the parties is the sole warranty of Siemens
Energy & Automation, Inc. Any statements contained herein do not create new
warranties or modify the existing warranty.
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General Information

Introduction

The trip units of the Static Trip Il family are microprocessor
controlled overcurrent protection devices for application with
Siemens Type RL series of low voltage power circuit breakers
as well as other manufacturer's circuit breakers. In addition to
the basic overcurrent protection functions, Static Trip Il trip
unitshaveafull complementof standard and optionalfeatures.
Included in these features are serial communications, energy
monitoring, and additional protective relaying functions. This
full-features capability together with programmable flexibility
allows for the easy adaptation of new and changing protection
requirements.

A standard feature on all trip units is RMS current sensing.
As opposed to peak-current sensing, RMS sensing mea-
sures the true heating potential of the current waveform. This
allows for more accurate overcurrent protection and eliminates

nuisance tripping due to harmonic distortion ofythe current
waveform.

There are four basic models of the trip units. All models are

interchangeable on any frame rating of Siemen$Type RL low

voltage power circuit breakers.

e Static Trip Il models provide basiCc oy€rcurrent protection.

e Static Trip 1IC versions provide the added capabilities of
communications and current metering.

e Static Trip IIICP devices hayefull power metering.

e Static Trip HICPX trip units haye extended protective relay-
ing capabilities.

Static Trip Il trip unitg,are also available with a universal
mounting package for retrefit@pplications. The trip units may
be used to retrofit thelow voltage circuit breakers of almost
every switchgear fanufacturer.
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General Information

Overcurrent Protection Configurations

Static Trip lll trip units are available in six basic overcurrent
protection configurations to meet specific protection require-
ments. All trip units have Long Time fault protection with
switchable thermal memory. This is designated by the suffix
identifier T immediately following the letters RMS in the catalog
number designation. All trip units include the LCD target
indicator and fault pickup LED'’s. The “-T” suffix after the basic
overcurrent protection identifier shows the LCD target is pro-
vided. Zone interlocking capability is also standard on trip
units with short time or ground fault protection, but additional
components and wiring are required to connect trip units
together into a functioning zone-interlocked system. The “Z”
suffix indicates zone interlocking capability. Available protec-
tion configurations are:

Protection Configuration Identifier
Long Time/instantaneous RMS-TI-T
Lonc Time/Short Time RMS-TS-TZ
Long Time/Short Time/Instantaneous RMS-TSI-TZ
Long Time/Instantaneous/Ground Fault RMS-TIG-TZ
Long Time/Short Time/Ground Fault RMS-TSG-TZ
Long Time/Short Time/Instantaneous/ RMS-TSIG-TZ

Ground Fault

LCD Targets

A custom liquid crystal display (LCD) provides a visual indica-
tion of an overcurrent tripping action. Target retention is
provided by capacitive stored energy in the trip unit, eliminat:
ing the need for batteries. In addition to the tripping informas
tion, improper operation of the protection microprocessor 4s
displayed on the LCD. The displayed legends are:
OVERLOAD - long time delay tripping

SHORT CIRCUIT - short time delay or instantaneogsitripping
GROUND FAULT - ground fault delay tripping

DISABLED - watchdog circuit indicates protection micro-
processor not functioning properly

Communications and Metering Functions

Static Trip IIIC trip units meter and communicate phase cur-
rents; Static Trip IICP trip units imeterfyand communicate
currents, voltages, power, and ener@y, information. Neutral
and ground current metering is available enboth models. (See
table for list of parameters measured.)

A second microprocessor, refefred t6"as the communications
microprocessor, is used in(these trip units to implement the
cormunications and ‘meterng_fanctions. A green “Comm
Watch” LED, visibleffrom the front of the trip unit, provides a
visual indication of'the @dperation of the second microproces-
sor. Whenthe coftrol power i§ present and the microprocessor
is passing the built-instestroutine, the LED blinks with a half-
second pulse every thrée seocnds. A burst of pulses also
occurs whenever the trip unit is communicating to a master
device via the RS-485 port at the back of the unit.

The same current sensors, used in the overcurrent protec-
tion function, are used in the current metering function.
Special purpose Potential Transformer (PT) modules are
used in measuring the voltages, (see Accessories section).
The accuracy of the integrated digital metering functions
is comparable to separate traditional@nalog instrumentation.

Metering Functions

Measured Model

Parameters nc nce
Phase Current . .
Avg. Phase Currents o .
Ground Current @ . .
Neutral Current @ opt opt

Phase Voltages ®
Avg. Phase Voltage ®
Line Voltages
Avg. Line Voltage
kW

kW Demand

kW Hours

kW Hours Reverse.
kVA

kVAR

kVAR Hours
PowerFactor
Fréquency.

®Ineluded when ground fault protection specified
®Requites “N" option and neutral current sensor
@ Only, displayed for four wire systems

TwoO communications ports are available from which to read
the metered data. A port on the front of the trip unit provides
access for local monitoring with the Siemens BDU Breaker
Display Unit, (see Breaker Display Unit section). A port on the
back of the trip unit allows the trip unit to be integrated into
the Siemens ACCESS™ electrical distribution communica-
tion system. The metered data can be displayed at a Power
Monitor™ panel or personal computer. Network communica-
tions are over a shielded twisted pair data bus, SEAbus. The
real-time clock in the trip unit is periodically synchronized with
amaster clock in the network for accurate, to the second, time
stamping of events.

Extended Protective Relaying

Static Trip IICPX trip units provide the same overcurrent
protection, communications, and metering as the Static Trip
IIICP model plus seven additional protective relaying func-
tions. The protection functions have independent pickup
thresholds and delays. The pickup and delay set-points may
be accessed and set remotely via the communications bus
or locally via the BDU Breaker Display Unit, (see Breaker
Display Unit section). Adjusting of the set-points is protected
by apasswordto preventtheir being changed by unauthorized
personnel. Viewing of the set-point values is unprotected.



General Information

Static Trip IlICPX Protective Relay Functions

Protective Pickup Setting Time Delay
Function Range (SET=) Range (DLY=)
Current Unbalance 5-50% 1-15 seconds
Voltage Unbalance 5-50% 1-15 seconds
Overvoltage 60-660V 1-15 seconds
Undervoltage 60-660V 1-15 seconds
Reverse Power 10-2000kW 1-15 seconds
Overfrequency 50-70Hz 1-15 seconds
Underfrequency 45-60Hz 1-15 seconds

Logging Functions

Static Trip HIC/CP/CPXmodeltripunitsinclude severallogging
functions for recording tripping events, pickup conditions,
alarm activity, and minimum and maximum measured values.
All logged data is accessible via the communications bus.
Most of the information can also be read using the BDU
accessory. Accurate time-stamping of trip and event log data
requires periodic synchronization via the communications bus
using a master device such as the Power Monitor display and
monitoringdevice. Thelogging capabilities with type of memory,
accessibility, and time-stamp characteristics are summarized
in the following table:

Remote Open/Close/Trip

Static Trip INIC/CP/CPX trip units can be wired to open and/or
close an electrically operated circuit breaker on command
from a Power Monitor™ unit or other master device using the
RS-485 communications port. The alarm output is'used for the
‘open” command, thereby restricting use for other alarm
functions. The “trip” commandguses thé tripping actuator to
open the circuit breaker and requises nedadditional compo-
nents or wiring. Note that if a bellsalarmycontact is installed on
the circuit breaker, using the “trip’Zcémmand may cause other
unintended functions suchVa§ prevention of automatic
throwover. Care should bettakensto select either “open” or
“trip” functions to meethe intended application. All open,
close and trip communicatiengcommands are secure to pre-
ventunintended opefation,and can be disabled at the trip unit.

Functional Characteristics Summary

The functionalfcharaeteristics of Static Trip Ill trip units are
summarized in'the following table. The catalog number desig-
nations on)the, fremt of the trip unit delineate the trip unit's
characteristics.“An explanation of the catalog number desig-
nationyistgiven,in the Ordering Information section.

Logging Trip Event Alarm Min/Max

Characteristic Log Log Log Log

Type of Memory @ [Non-volatile |Active Active Non-volatile

Information Last three Approxi- |Lastalarm | Min/Max for all

Stored tripping mately ten [relay real-time meas-
events events @ _|activation ured parameters

Time-Stamped Yes Yes No No

at Trip Unit

Accessible Via:

RS-485

Comm. Port Yes Yes No @ Yes

Local BDU

Comm. Port Yes ® No Yes Yes

@ The non-volatile memory is EEPROM which requires no batteries and is
unaffectedbyloss of control power. The active memory rgquires Camtrol power
to maintain data

@ The actual number of events that may be recorded depends on memory
required for each type of event. The nominal numberofsecorded eventsis ten.
Events include pickup active and inactive, circuit breaker, position change,
alarm setpoint activation and release, and alarmielay activation. The most
recent events are retained.

® Only the most recent trip event is available to'the BDU, without time-stamp
information.

@ TheAlarm Loginformationis a duplicateefthe EventLogmessage associated
with relay activation thereby providing ‘ajlecal readout of what caused the
alarm relay to activate. This featdre provides the flexibility to read all critical
data from the trip unit when the RS-485 network communications capability is
not being used or is not fullijpimplémented by the master device.

Alarm Output

A standard featlire on'Stati€ Trip IHC/CP/CPX trip units is an
alarm output. Any ofithe tfip unit's measured parameters can
be set to activate the oUtput based on threshold and delay set-
points. Activation of the output is recorded in the trip unit's
event log for remote signaling via the communications bus.

The trip Upit alarm output is a solid state optically isolated
100mAi2Visignal. An interposing relay is required to provide
a 1A 120V7ac/125V dc NO solid state contact for integration
inte alasmior control schemes (see Accessories section).

Funections/Static Trip lll Model n nc HICP | ICPX
Self-Powered Overcurrent Protection . . . .
RMS Sensing . . . .
Switchable Thermal Memory D D . .
Ground Fault Protection opt |opt opt opt
LCD Target . . . .
Pfotective Microprocessor Watchdog . . . .
Pickup LEDs . . . .
Zone Interlocking ® opt opt opt opt
Retrofit Universal Mounting Package opt opt opt opt
RS-485 Communications Port . . .
Breaker Display Unit Port @ . . .
Communications Microprocessor Watchdog . . .
Comm Watch LED . . .
Backup “Shadow" Protection . . .
Trip Log . . .
Alarm Relay Output ® opt opt opt
Trip Unit Status Indication . . .
Breaker Position Indication . . .
Breaker Operation Counter . . .
Communication Open/Close/Trip ®® opt opt opt
EventlLog . . .
Phase Current Metering . . .
Ground Current Metering ® o . .
Neutral Current Metering @ . . .
Min/Max Current Log . . .
Power Metering Functions . .
Min/Max Power Log . .
Extended Protective Relaying .
Extended Trip Log .

® Requires additional wiring to meet specific application.

® Supports optional Breaker Display Unit accessory.

® Included when ground fault protection specified

@ Requires "N" option and neutral current sensor.

® Open command uses alarm relay output and restricts use for other alarm
functions. Close command requires electrically operated breaker



Principles of Operation

Functional Circuit Description

Static Trip Il trip units use microprocessors to execute the
numerical and logic operations of the fault protection, meter-
ing, and communications functions. The protection micropro-
cessorandits associated memory circuits are totally dedicated

to the overcurrent fault protection functions. Tri its with
communicationscapabilitieshave anadditionalmicroprocessor
and memory which executes the communications, metering,
and extended protection functions. P
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Principles of Operation

User Control

The adjustments and switches on the trip unit's face and the
programming via the communications ports allow the user
control of the trip unit. By these means the user selects the
numerical values and software routines, stored in the memory
circuits, thatare to be used by the microprocessorsin perform-
ing their functions. The selection and programming process
has been designed to be straight forward and user friendly to
the degree that the internal operation of the trip unit is totally
transparent to the user.

Current Sensors

Currentlevel data for fault protection and metering are derived
from special purpose current sensors mounted in the circuit
breaker. These current sensors are toroidal current transform-
ers. As passive devices they provide high reliability with mini-
mum signal error. The rated primary current of the sensors
establish the maximum continuous current rating of the circuit
breaker. The rated secondary current for the sensors is 0.5
amperes at rated primary current. All the sensors used with
Static Trip Il trip units are encapsulated in polymeric material
to protect the windings and prevent motion during a short
circuit fault condition.

The current sensors provide operating power as well as
current level data. Therefore, when the circuit breaker is
carrying load currents, Static Trip Il trip units require no
external connections or control power to perform their basic
overcurrent protective functions.

Current Sensors

Protective Fault Operation
Thefollowingisabriefdescriptionofthe process for overcurrent
fault protection. The process for the extended protective
relaying functions is very similar.

The current signals from the sensors agerconverted to digital
voltages by a resistor network and dnale@to digital conver-
tors (A/D's) in the trip unit. The“digital” valtages are stored
in temporary memory and are used“y, the microprocessors
in detecting and processing @vergurrent conditions and in
metering.

The protection microprocessar, reads the temporarily stored
digital voltages and compares| their values with the set of
values correspondinggo thegsetting selected by the user.
When an overcurrent coadition is detected, the micropro-
cessor’s software begins to'process the appropriate protec-
tion function. Dugifg,thefrocessing of the protection function,
the microprocessar Gentinues to monitor the incoming cur-
rent level{data.” If the overcurrent condition continues until
the processingyis completed and the appropriate delay time
has elapsediya tripping command is issued by the micropro-
cessom, Thegtripping command from the microproces-
soficauses,an output signal to be sent to a coil in the tripping
actyator.

Tripping Actuator

When the circuitbreakeris closed, the tripping actuatoris held
in a €harged position by a permanent magnet. The output
sighal from the trip unit energizes a coil inside the actuator
causing the magnetic flux to shift to a new path. This releases
the stored energy of a spring, also located inside the actuator,
and trips the circuit breaker. When the circuit breaker mecha-
nism opens, the actuator is automatically returned to the
charged-and-held position by a reset mechanism. A second
coil inside the tripping actuator is used to augment the holding
power of the permanent magnet during high short circuit con-
ditions so that stray magnetic fields will not cause unintended
release or demagnetization while the trip unit is in short time
delay (US Patent issued).

Tripping Actuator (bottom view)



Principles of Operation

External Power Supply

Static Trip I1C/CP/CPX model trip units require external 15V dc
contrcl power for the communications microprocessor. This
allows communication with the trip unit during all load current
conditions, even with the circuit breaker switched off. Internal
isolation prevents wiring faults from damaging the trip unit's
protective circuits.

PT Module

A special purpose potential transformer assembly is used to
supply voltage signals to Static Trip HICP/CPX mode! trip units
and provide isolation from the primary circuits. Class CC 1A
600V fuses are used to protect against internal PT module
faults The PT modules are encapsulated in polymeric material
to protect the transformer windings and withstand mechanical
vibration when mounted directly on the circuitbreaker. The PT
modLtle primary inputs are from the three phases plus neutral.
For 3-wire systems, the neutral conductor input is not used.

BDU Breaker Display Unit

The BDU accessory provides a local means of reading data
from and programming Static Trip IlIC/CP/CPX model trip
units. It contains its own microprocessor which controls the
display and communicates with the trip unit using the local
BDU communication port. Power to operate the LED display
and microprocessor circuitry is derived from the trip unit
through this same port.

Isolated Input/Output

Input for a 52b breaker position switch and outputs fogAlarm
(output 1) and Close Breaker (output 2) are optically isolated
to protect the trip unit's internal protection circuits fromexternal
wiring faults. These outputs are rated 100mA 12V and require
an interposing relay to integrate these control signals into the
desired breaker wiring.

Shadow Protection

The overcurrent protection functions are enhanced by the
communications microprocessor. The protection micropro-
cessor operates totally independent of the communications
and metering functions. Should communications or metering
processing fail, the protection functiong®ill remain fully opera-
tional. However, the communications mi€roprocessor is pro-
grammed to provide backup or "shadow”fadlt protection. The
“shadow” protection curve is defined¥py pickup and delay
values slightly above the highgst available settings for Long
Time and Short Time functions £In the unlikely event of a
protection microprocessor failure, e communications micro-
processor will execute the overcurrent protection functions.

Long

Time

Current

Shadow Protection



Installation and Adjustments Instructions

A DANGER

Hazardous Voltage.
Will cause severe injury or death.

Turn power off and lock out supplying device
before installing or removing trip unit.

Before installing or removing the trip unit, the
circuit breaker should be placed in the open
positionwiththe mechanismdischarged. Draw-
out breakers should be in the disconnected
position.

The Static Trip Ill trip unit mounts onto a slide-type bracket 4.) Align the terminal blgBkyfannifg strip with the terminal block and
at the lower right side of Siemens Type RL circuit breakers. secure it with the gight (8)#6 - 32 slotted head screws.

(Note that retrofit version trip unit does not include a slide -

bracket. Also, retrofitofstandardtrip unittoother manufacturer's
breakers may use different locations.)

5.) Replace the terminal block cover.

1.) Remove the terminal block cover.

6.) Insert the BDU and/or zone interlock cables at the front of the
trip unit.

—————. ——————

MS: TSI1G-T2-CP

2.) Align the trip ualitandglide itall the way onto the bracket.

B-463-905-527

dicated below by “X'}

Power ™E
Metering | | | P:;Iee%(iﬁa%
ge 1 Amp. Unbal.
r i Volt Unbal.
emand | Over Voplt.
¥ ; Under voit

i
7 Factork: Rev. Power

7.) Insert the appropriate communications and PT module connectors
atthe rear of the trip unit. Installation of the trip unit is now complete.

O 1., R Use the reverse procedure to remove the trip unit from the
8)) Secure the trip unit with a single (1) #6 - 32 mounting screw. circuit breaker.
8



Installation and Adjustments Instructions

Removing and Replacing the

Trip Unit’s Transparent Cover

The current protection adjustments on the front panel of the
trip unit can be secured against tampering by a plexiglass
transparent cover (see Accessories section).

1.) Prior to setting the adjustments, the transparent cover must be
removed. All that is required to remove the cover is to remove the
two nylon sealing screws that hold it in place.

2.) After the adjustments have’been set to the desired positions,
the cover should be feplaged and a wire may be inserted.

3.)Aftetinserting the wire, secure with alead seal to prevent tampering.

Setting the Overcurrent Protection Adjustments

The trip unit executes its overcurrent protection functions
pased on the current sensor rating and the settings of the
cugrent protection adjustments. Therefore, care should be
taken by the user to make proper sensor selection and adjust-
ment settings.

NOTE: An adjustment will momentarily revert to its minimum
possible setting whenever a change tothe adjustmentis being
made. This may cause inadvertent tripping of the circuit
breaker if the adjustment is made while the circuit breaker is
carryingloadcurrent. Therefore, Siemensrecommendsthatall
adjustment changes be made with the circuit breaker open.

To set an adjustment, place a slotted screw driver onto the
point-to-point adjustment switch and rotate the switch to the
desired setting.

The figure on the following page describes the region of the
time current curve that is being affected by each adjustment.



Installation and Adjustments Instructions

Trip Unit Current Shaping Adjustments
(This curve is for illustration purposes only)

Amperes in Multiples of Long Time Setting

A 1
10000 (1) Long Time Setting Region
The allowable continuous operating currentiis, seto a fraction of the current
sensor rating.
1 (2) Long Time Delay Region
( ) The long time delay is set to an inverse I#ramp delay referenced to 6 times the
long time setting.
(3) Short Time Pickup Region
1000 The short time pickup is set to a Muiltiple of the long time setting.
(4) Short Time Delay Region
The shorttime delay is settoa fixed délay with or without an inverse 2t ramp delay
referenced to 6 times the longytime setting.
(5) Instantaneous Pickup Region
The instantanegus piCkup'is setto a multiple of the current sensor rating.
100 (6) Ground Fault Pickup Region
The ground faultickup,is set to a percent of the ground current sensor rating.
+- (7) Ground FaultiDelay\Region
; The groundfault delay is set to an inverse I°t ramp delay that reverts to a fixed
delay:
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Installation and Adjustments Instructions

Long Time Fault Protection

lL.ong Time
Setting Delay

8 6 10
35

-
A

1.0

x Sensor s @ 6x Setting

Long Time Setting

The long time setting establishes the maximum current level at
which the circuit breaker will continuously operate without
initiating a tripping sequence. With the setting switch, the
coninuous operating current level may be setto .5, .55, 6, .65,
7,.75, .8,.85,.9, .95, 0or 1.0times the current sensor rating.

The variance inthetripping sequence pickup duetoelectronic
components tolerances is less than 10%. The trip units are
designed to accommodate this variance. The pickup jsfau-
tomatically set by the trip unitto a value that is 10% greater than
the switch setting. Therefore, the actual pickup valuewill e
between the switch setting and a value 20% greatégthanithe
swilch settings. This ensures that the circuit breaker will
operate continuously ata current corresponding tefthe switeh
setting.

On a Siemens Type RL circuit breaker, the curfént sepsor rat-
ing is given on the circuit breaker rating,labellocated directly
above the trip unit. A similar sensor rating Yabelgshould be
found when retrofit to other manufacturgr’s Giscuit breakers.

%

!

Circuit Breaker Rating Label

Current in Multiples
of Sensor Rating
A 2 3 4 5 6 .7.8091
10000
9000
8000
7000
6000 Long time setting ‘set at .8
Long time'pickup will be
" 5000 betweey.8 andg£96 times
° the sensorkating.
§ 4000
o
]
(7]
£ 3000
o
E
=
2000
#000

Example — Long Time Pickup
Refer to drawing 18-754-891-401 for accurate time current plot.



Installation and Adjustments Instructions

Long Time Delay

The long time delay sets the tripping delay of the trip unit based
on the magnitude of the overcurrent condition. The setting of
the long time delay selects one of five delay bands. The delay
bands are inverse [t ramp functions. The 12t delay provides a
selective long time protection because the delay is 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. The lower values of the selected band
define the minimum delay for the initiation of the circuit breaker
tripping. The upper values of the band define the maximum
time for the clearing of the tripping action, including circuit
breaker opening and arc quenching time. The lower value of
the long time delay band is referenced to 3.5, 6, 10, 17, or 30
seconds at a current corresponding to 6 times the long time
setting. Changing the long time setting changes the current
to which the time delays are referenced.

Thermal Memory

Included in the long time fault protectionis a “ThermalMemory”
function. The purpose of the “Thermal Memory” function is to
protect against a persistent intermittent overcurrent condition.
The function may be activated by placing the Therfhal Memory
switch, on the front of the trip unit, to they‘In" position.

With the function activated, the leng timé delay counter does
not immediately resetto zero when'the cumréent falls below the
long time pickup value. Insteadpit counts down at a rate
determined by the magnitude @f the“temaining current. When
there is a persistent intermitteént overcurrent that does not
reach the short time pickup lewel,“the delay counts are accu-
mulated. Tripping occurstwhen theaccumulated value reaches
the selected long time,delay. i the special case where the
current drops to nearly zefg, the long time delay counter does
reset to zero.

Current in Multiples of
Long Time Setting

A 1 10 100
10000 o

Face plate

N delay band

settings are

referenced to
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: setting
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Long Time Delay Setting Point

D Overcurrent Intervals
% Normal Current Intervals

Count
Down

Example ~ Long Time Delay,Bands
Refer to drawing 18-754-890-404, for accurate time current plot.
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Installation and Adjustments Instructions

Short Time Pickup

The short time pickup sets the level of high current the circuit
breaker is allowed to carry for a short period of time. This
pickup, together with the shorttime delay, allows downstream
circui: breakers time to clear short circuit faults without trip-
ping the upstream circuit breakers. When the pickup level is
exceeded, the trip unit initiates the short time fault protection
tripping sequence. The short time pickup may be setto 2, 3, 4,
5,6, 7, 8, or 12 times the long time setting. Changing the long
time setting changes the short time pickup current level.

The short time pickup is also implemented to accommodate
possidle variances in the tripping sequence pickup value due
to electronic components tolerances. The functional opera-
tion is the same as it is for the long time setting previously
presented. The tolerance is plus 20%/minus 0%.

Current in Multiples
of Long Time Setting

1 2 3 4 5 6 78910
00 T T i
Longtime _ s '« [
delay band bl

50

—Short time
pickup set
at 4.

Time in Seconds
o

——Short time pickup
5 ——will be between 4

and 4.8 times the
long time setting.

1

Example — Short Time Piekup
Refer to drawing 18-754-890-401 for accurate time current plot.

Short Time Delay

The short time delay sets the tripping delay of the trip-unit in
response to a currentin excess ofthe short time pickup current
level. The setting of the shorttime delay selectsoneof five fixed
delay bands. The lower value of the selected band defines the
minimum delay for the initiation of the gircuitbreaker tripping.
The upper value of the band defines thegaximum time for the
clearing of the tripping action including Gikguit breaker open-
ing and arc quenching time. Thedewervalue of the short time
delay band may be set to .08, £15/.22, .30, or .40 seconds.

CurrentimMuttiples of
Long Time Setting
1 1 5] 10 50 100
5 i
' 40s
.30s
225
158 V111
s il
= .08s.
8 1
® N
(77}
£
o
E
= .05
Face plate
delay band
settings
.01

Example - Short Time Delay Bands (Fixed Delay)
Refer to drawing 18-754-890-401 for accurate time current plot.
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Installation and Adjustments Instructions

A switch on the front of trip units with short time fault protection
allows for the selection of aninverse It ramp function shorttime
delay. In some applications the It delay allows for better
coordination with downstream circuit breakers and fuses. The
lower value of the I°t delay band is preset to a calibrated value
of .5 seconds at a current corresponding to 6 times the long
time setting. Changing the long time setting changes the
current at which the time delay is referenced. At higher
currents the 1% delay reverts to a fixed delay at the value
selected with the short time delay switch.

Current in Multiples of
Long Time Setting
1 10 100
1 _—
12t Delay Band
40s |
30s
_20s.
15s
2 o
5 1 .08s ;
" _1
® H
£ 5
Q
E
[
Face plate
delay band
settings
.01

Example - Short Time Delay Bands,withalét ramp delay
Refer to drawing 18-754-890-401 for accurate time current piot.
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Instantaneous Fault Protection

Instantaneous
Pickup

6 8
12

15

x Sengok

Instantaneous Rickup

The 4nstantaneous pickup sets the level of high current at
which, the, trip“unit will trip the circuit breaker without an
intentienal time delay. Non-delayed tripping, in response to a
severe ouercurrent condition, minimizes potential damage to
electrical systems and equipment. The instantaneous pickup
may besetto2,4,6,8, 12, or 15times the currentsensorrating.
Thepickup is independent of the long time setting.

The tolerance on the instantaneous pickup is plus 20%/
minus 0%.

Current in Multiples
of Current Sensor Rating

] 10 100
1000 ==
=t
T
|
Long Time
100 (or Short Time) ==
delay band T
AL
[ T
[ | [
'l
T 10} l
o = S =
o — : }
7} — —
(7] [ [ I
£ i l Instantaneous 41
[ Pickup set at 6.
E L J i =i
= — — Instantaneous pickup;?g
— — will be between 6.0 -]
- T and 7.2 times the :jF
| | current sensor rating _| /|
o il |
S —+
5} —
- Maximum
Interrupting
lime =07 sec|
.01

Example - Instantaneous Pickup
Refer to drawing 18-754-889-401 for accurate time current plot.



Installation and Adjustments Instructions

Ground Fault Protection

Ground Fault

Pickup Delay

50 60 40

40
30

20
% Grd. Sensor

On trip units with both Short Time and Ground Fault Protection,
the ground fault tripping is inhibited if the trip unit is executing
the short time fault protection sequence.

Ground Fault Pickup

The ground fault pickup sets the level of ground current at
which the circuit interruption sequence is initiated. Together
withthe ground fault delay, this setting allows selective tripping
between main and feeder or other downstream circ uit break-
ers. The ground fault pickup may be set to 20, 30, 40450 or,
60% of the ground sensor rating. The tolerance on thefground
fault pickup is plus or minus 10%.

Note that the ground fault pickup adjustment references, the
“Ground Sensor Rating.” This gives simple refefeneing te-
gardless of the type of ground fault scheme used{ Further-
more, it allows trip units to be interchanged lbetweenCircuit
breaker framesofallratings and between différent ggound fault
schemes. The ground sensor rating dppears,onhe circuit
breakerrating label above the trip unit fogresidual'ground fault
sensing schemes, or on the right sideof the'@ircuit breaker
cubiicle for direct source or zero sequénceltype schemes. See
the ground fault sensing diagrams foradditional information.

Residual Ground Fault Schemes

Ground Sensors
- Direct ground Sensor
rating

N/A
Neutral grdundhsensor

800/0.5

|

DirectiSource’or Zero Sequence Ground Fault Schemes

Current in Multiples of
Ground Fault Pickup Setting

N 5 1

— Ground fault
pickup set at
50%.

| Pickup will be
between 45 and
55% of ground —
sensor rating.

50

Time in Seconds

1

Example — Ground Fault Pickup
Refer to drawing 18-754-892-401 for accurate time current plot.
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Installation and Adjustments Instructions

Ground Fault Delay

The ground fault delay sets the tripping delay of the trip unitin
response to a ground current in excess of the ground fault
pickup level. The groundfault delay bandis aninverse I?tramp
function that reverts to a fixed delay at the value selected with
the ground fault delay switch. The lower value of the ’t delay
band is preset to a value of .5 seconds at a ground current
corresponding to 1.5 times the ground fault pickup. The fixed
delay may be set to .10, .25, or .40 seconds.

Ground Current in Percent of Ground Fault Sensor Setting

10% 20% 60% 100% 500% 1000%
10
| [tdelay band,
minlir}lum pickup setting
[
It delay band,
'§ -1 maximum pickup
‘% 1 || setting
£
g 0.4 second
[ delay band
0.25 second
dela d
0.1 second
0.1 delay.band

Note: To guarantee minimum delay(0.1 second).at maximum
pickup setting (60%), ground current must bejat least2.5
times sensor rating (approximately 1.25 A).

Example — Ground Fault Delay Bands
Refer to drawing 18-754-892-401 for acearatetimé current plot.

Ground Fault Memory Circuit

All Static Trip 111 trip units with_groumdgfault protection come
equipped with a ground falilt jmemory circuit. This circuit
effectively integrates ground fault currents with time. This
provides an added protection Byspreventing the ground fault
delay circuits from Beinggesetwhen the ground fault currents
are intermittent @nd/offerratic. The time constants for the
current integration agg presét within the trip unit as a function
of the ground fault delay

Constructing a Time-Current Curve
The following instruétions are for constructing a Time-Current
Curvefor atsip unitwith longtime, short time, andinstantaneous
fault pr@tection. The construction of a curve for ground fault
protectionorfor trip units without short time or without instan-
tane UsHadlt protection is very similar.
1. Select the long time setting and delay band to be used.
Example: .6 longtime setting
10-second delay band

2. Select the short time pickup.
Example: 4 times the long time setting

16

3. Lightly trace a line from the long time pickup peint to'the
reference point given in the table below for the selected
Long Time Delay Band. Now darken the line between the
long time pickup point and the intersection with the mini-
mum short time pickup line; extending the trace, if neces-
sary (this intersection defines the siort time pickup point).
This lineis the lower limit of thedongitimie delay band. (Note:
without short time fault protectiomythe lin€ would extend to
the instantaneous pickup points)

Example:  From (1x, 360 sec)tayshort time pickup point
(The line would“pass through the
reference point(6XP10 sec).)

Long Time Long, Time Reference

Delay Band PickupPoint Point

30 seconds (1x,9080 sec) (6%, 30 sec)

17 seconds (ilx, 612 sec) (6%, 17 sec)

10 seconds (1x7 360 sec) (6x, 10 sec)

6 seconds (Tx, 216 sec) (6x, 6 sec)

3.5 seconds (1x, 126 sec) (6x, 3.5 sec)

4. Draw a verticalline fromthe top of the graphtothe long time
pickup®peint. This line defines the minimum long time
RickUP!

Example® From (1x, 10000 sec) to (1x, 360 sec)

5%8elect the short time delay band to be used.
Example: .3-second delay band

6. Draw avertical line from the short time pickup point on the
long time delay line to the selected short time delay. This
line defines the minimum short time pickup.

Example: From the short time pickup point to
.3-second time line

7. Select the instantaneous pickup.
Example: 12 times current sensor rating

Since the instantaneous pickup is selected with respect to
the current sensorrating, it must be divided by thelongtime
pickup to determine its position on the graph

Example: 12+ .6=20

8. Draw a horizontal line along the short time delay line from
the short time pickup line to the instantaneous pick up point.
This line is the lower limit of the short time delay band.
Example: From 4 to 20 along the .3-second time line

9. Draw a vertical line from the instantaneous pickup point to
the bottom of the graph. This line defines the minimum
instantaneous pickup.

Example: From (20x, .3 sec)to (20x, .01 sec)

10. The maximum lines of the long time pickup, long time delay
band, and short time pickup are offset from the minimum
lines by 20%. The maximum line of the short time delay
band is .08 seconds greater than the delay setting. Draw
these lines.
Example: a. Maximum long time pickup is a vertical line

from (1.2x, 10000 sec) to (1.2x, 360 sec).

b.Maximum long time delay is from (1.2x, 360

sec) to maximum short time pickup (4 x
120% = 4.8). The line would pass through
the newreference point (6 x 120% =7.2x, 10
sec).

¢. Maximum short time pickup is a vertical line

fromthe pickup pointtothe .38-secondtime
line.

e



Installation and Adjustments Instructions

d.Maximum short time delay is a horizontal line extends fromthe maximum value ofthe shorttimedelay
line along the .38-second time line from the band to .07 seconds, the maximum interruptingytinie.
maximum short time pickup to the maximum Example: (12 + .6) x 120% = 24

instantaneous pickup. 12.The |2 short time ramp delay may be added to the Time

11. The maximum instantaneous pickup line is a line corre- Current Curve by using previously presented data, see
sponding to a value thatis 20% greater than the setting. The Short Time Fauit Protection.

Current in Multiples of Long Time Setting
10 100 1000

—
—

10000 N T T LI B |
- STEP 4 - Draw minimum
“long time pickup line —

_ STEP 1 - Select iong | [ L]
_ time settingand long | | § |
time delay band

6 9 |
1000 . 0

I Long Time

STEP 10a - Draw maximum
long time pickup line

Setting

I B
6 10

35 17
30

Long Time

——  Delay

STERgIOb =Braw upper limit
of lengtime delay band

100

[
+ STEP 3 - Draw lower limit
of long time delay band
L] il
STEP 2 - Select -
’»short time pickup -—— Short tipie, ~
' o pickup paint

Reference point, (7.2x, 10 sec), for upper
7 imit of long time delay band (calculated)

Bl — -ttt .

T - i i ] e | [
- Reference point (6%, 10 sec), for lower
limit of long time delay band (given)
I Y

Short Time
Pickup

Time in Seconds
o
[ TTTTTI

STEP 10c - Draw maximum short
time pickup line |

1l 1 ] L ] I |

I [T T TTIT
STEP 12 - Draw short time I°t

STEP B%Draw minimum]

shant, timepickup fine |
b Tl |1

STER'S - Select

short time delay band
1 —— ramp delay

14 Il | [
08.15 22 © T T N A B

STEP 10d - Draw upper limit of

40 short time delay band
RN
Short Time LA
Delay STEP 11 - Calculate/Draw maximum | | |

STEP 8 - Draw lower limit instantaneous pickup line

RN

of short time delay band
STEP 7 - Select/Calculate
1 Instantaneous pickup line
6 8
4 12
2*‘5 STEP 9 - Draw minim
instantaneous pickup line
Instantaneous Interrupting
Pickup Time = .07 sec.
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Example Time-Current Curve
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Ground Fault Sensing Diagrams

Ground Fault Sensing Diagrams

The trip unit can be configured to accommodate the following
ground fault sensing schemes.

® 3-Phase, 3-Wire Residual

3-Phase, 4-Wire Residual

Direct Ground

Zero Sequence

The following are brief descriptions of the ground fault sensing
schemes as they relate to the Static Trip Il trip units. Detailed
technical and application information on the ground fault
sensing schemes is contained in the Siemens Electrical Prod-
ucts Specification Guide (SG 3061)

Residual (3-Phase, 3-Wire) - Under normal system conditions,
(without the presence of a ground fault) the vector sum of
the phase currents being monitored by the trip unit is 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 vector sum of the phase currents is
directly proportional to the magnitude of the ground fault. The
trip unit's microprocessor uses this vector sum data in the
execution of the ground fault protection function. The trip unit
utilizes the internal breaker current sensors. No external cur-
rent sensors are required.

Circuit breaker current sensors are available with separate
2000A ground sensor windings to provide the 1200A maxi-
mum ground fault pickup setting required by NEC Article
230-95 for service entrance applications. Wiring diagrams
for the two 3-Phase, 3-Wire ground fault sensing schemes
are given in the Current Sensor Wiring Diagrams section. In
either case, the current sensors are mounted on the“gircuit
breaker. No external current sensors are required.

Residual (3-Phase, 4-Wire) - In the 3-Phase, 4-Wire Residual
scheme a fourth current sensor is connected in ghe neutral
conductor to “Sense” normal neutral currents. Undef narmal
system conditions the vector sum of the curreni§in allphases
equals the neutral current. This is also trug under the'€ondition
of an overcurrent phase-to-phase fault andyphase unbalance

condition. When a phase-to-ground fault occur§, the€fault
current returns via a path other than the neutral. Thetefore, the
vector sum of the phase currents no longer equals the
neutral current. This current differential is detected by the
trip unit and used in the execution of the ground fault pro-
tection function. Current sensors with separate 2000A NEC
windings are usable for this sensinggcheme, just as for 3-
Phase, 3-Wire residual ground sensingg(seel Current Sensor
Wiring Diagrams).

Direct Ground - In this schemg, the,phase currents are not
used in detecting and processingigrouhd faults. The trip unit
executes the ground fault pfetectien’t unction based on data
from a ground current sensor.<jhis sensor is located on the
neutral connection to ground at/the service entrance, and is
connected to the appf@priate®input terminals on the trip unit
(see Current SensoWiring'®iagrams).

Zero Sequence #This seéheme is very similar to the Residual
Schemes. The tfadjtiofial method is to use a core balance type
current sénsor ‘which’ encircles all phase conductors and
neutral on afoupwire’system. Under normal system conditions
or a phase-t@sphase fault condition, there is no output from
the sensorute,the trip unit because the vector sum of the
curkents through the sensor window is zero. If a ground fault
occrsythe ‘ground current is not seen by the sensor, which
returns tolthe source by a path other than through the sensor
windew. The sensor detects this current imbalance and pro-
vides the data required by the trip unit to execute the ground
fault Protection function. The zero sequence sensor is con-
neeted to the appropriate input terminals of the trip unit (see
Current Sensor Wiring Diagrams).

Alternatively, threeor four currentsensorsor standard CT'scan
be connected together, as with the Residual Schemes de-
scribed above. In this case, however, only the electrical sum of
the sensor outputs is used as direct input to the trip unit’s
ground fault circuit terminals (the sensors are not used for
phase current input). This is the electrical equivalent of the
traditional magnetic core balance summation.

Breaker Mid
Current Sensors.
Power
Transformer
Circuit
Breaker
A
Ay =2
AA ﬁ\ Neutral Bus
)
Ground Bus
pe
= Neutral Bus
Current Sensors
Trip
Unit Phase & Neutral
Connection
to Load
12222
Signat
Inputs

Residual Sensing, Circuit Breaker Wiring for Ground Protection (3-
Phase®-Wire System Shown)
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Current Sensor Wiring Diagrams

Circuit Breaker Current Sensor Wiring Diagrams

The wiring diagrams shown here represent the standard cir-
cuit breaker wiring schemes to connect current sensors to
the Static Trip Il device. These schemes have been designed
to meet a variety of ground fault and neutral current sensing
methods while maintaining interchangeability of trip units.
Note that trip units with the “N” suffix have terminal blocks
with a ninth pin for separate neutral current measurement.
While each wiring scheme is intended for a specific ground
fault or neutral current measurement application, different
model trip units can be substituted without affecting basic
phase overcurrent protection. Refer to the equipment and
circuit breaker wiring diagrams for each specific order for
additional information.

CT1

CT3

Figure 1 -3W (or 3WR)

cT1
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Zone Interlocking

Zone Interlocking

Zone interlocking capability is provided as standard on trip
units with short time or ground fault protection, but additional
components and wiring are required to connect trip units
together into a functioning zone-interlocked system.

Zone selective interlocking of series connected circuit break-
ers provides for a closer coordination of short time and ground
fault protection in a power distribution network. When a zone
interlock type fault current is detected, the trip units send a
blocking signal notifying the upstream circuit breakers that the
fault is being cleared at a lower level. If a circuit breaker
experiencing the fault receives a blocking signal, it executes
the fault protection function based on the programmed short
time or ground fault time delay band. If it does not receive a
blocking signal, it executes the fault protection function
based on the minimum delay band. This coordinated proce-
dure provides for a high level of fault protection to the bus
structure between the zones.

If, for some reason, the fault current is not cleared byfthe
tripping of the lowest level circuit breaker experieneing the
fault, the higher level circuit breakers’ trip units continue their
pre-programmed tripping functions at their set time delays.

Static Trip Il trip units may be connected together to form a
zone interlock network. They may alsefbe_connected into a
zone interlock network with Siemens’,molded case and/or
insulated case circuit breakers' triplunits glfte connection of
Static Trip Il trip units into a zonesinterlock network is with a
Multiplexer/Translator or with Zane Interlock Expander(s) and
Zone Interlock Couplers (see Acees§sories section). The 15-pin
sub "D” connector on the front ofithe trip unit is used in
connectingthetrip unitintathe network. The zone interlock “In/
Out” switch on the front of theytrip'unit provides local configu-
ration control. Set the zéneinterlock switch to the "Out” position
when not used in a Z@ne interflock network to avoid selective
coordination problems.

Feeders - -i

21 Expander

Example of Zone Interlocking Connection between Static Trip Ill devices
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Metering and Extended Protective Relaying

Metering Functions

The metered and logged parameters of Static Trip 11IC/CP/CPX
trip units may be monitored remotely over the communications
bus or locally with the Breaker Display Unit (see Breaker
Display Unit section). The specifications of the metered para-
meters are given in the following table. The real-tme and
min/max values represent averages of each measured para-
meter over approximately one second.

Measured Parameters Specifications

Parameter
Phase Currents

Average Phase
Current

Ground Current

Neutral Current

Phase Voltages

Average Phase
Voltage

Line Voltages

Average
Line’ Voltage

Description
Measured RMS Value of each
Phase Current

Range: 0 to 1000% of Phase Current
Sensor Primary Rating
Accuracy: + 1% of Phase Sensor from

10% to 125% of Phase Sensor
BDU Display: la = XXXX

b = XXXX

lc = XXXX

Arithmetic Average of Phase A, Phase B,
and Phase C Currents
BDU Display: 1% = XXXX

Measured RMS Value of Ground Current

Range: 0 to 125% of Ground Sensor
Primary Rating
Accuracy: +1% of Ground Sensor from

10% to 125% of Ground'Sen-
sor
BDU Display: Ig = XXXX

Measured RMS Value of Neutral Cugrent

Range: 0to 1000% of Ne utral,C Urrent
Sensor Primary Rating
Accuracy: +1% of Neutral ‘Sensor from

10% to 125%(0f Ne utralSensor
BDU Display: In = XXXX

Measured RMS Valuggofeach
Phase Voltage
(4 Wire Mode onlyf)

Range: 0.10,380,Velts

Accuracy: #£1% of reading from 70 to
880 Valts

BDU DisplaymVa=sXXX
VB = XXX
Ve = XXX

ArithmetiéyAverage of A, B and C
Phage Valtages (4-Wire mode only)
BDU Digplay: V¥ = XXX

Measured RMS Value of each Line to

Line Voltage

(3-Wire and 4-Wire Modes)

Range: 0 to 660 Volts

Accuracy: +1% of reading from 120 to
660 Volts

BDU Display: Vab = XXX
Vbc = XXX
Vca = XXX

Arithmetic Average of A-B, B-C, and C-A
Line to Line Voltage
BDU Display: V% = XXX

Parameter
Frequency

Real Power

ReactivelRower

Description

Measured Line Frequency taken from

Phase A Voltage

Range: 450 to 70.0 Hz

Accuracy:  *.25% of reading provided
Va is@boye 90V.

BDU Display: gz = XXX

Signed Sum of the,Measured Real Power
of all 3 Phagésiin Kilewatts

Range: £7,200 (Normally Limited by
Breaker Size)
Accuracy 9t 2% of Reading provided

power factor is greater than
50% and current and voltage
signals are within their speci-
fied accuracy ranges.

BDU Display: kW = XXXX

Signed Sum of the Measured Power of all
8Phases in Kilovars

Range: +7,200 (Normally Limited by
Breaker Size)
Accuracy:  +2% of Reading provided

power factor is less than
90% and current and voltage
signals are within their speci-
fied accuracy ranges.

BDU Display: kQ = XXXX

Apparent Power Sum of the Apparent Power of all 3

Power Factor

Kilowatt Hours

Kilowatt Hours
Reverse

KiloVAR Hours

Phases in Kilovolt Amperes

Range: 0to 7,200 (Normally Limited
by Breaker Size)
Accuracy:  +2% of Reading provided,

current and voltage signals
are within their specified ac-
curacy ranges.

BDU Display: kVA = XXXX

Ratio of Real Power to Apparent Power

Range: -991t0 1.00

Accuracy: .04 between .50 leading and
50 lagging provided current
and voltage signals are
within their specified accu-
racy ranges.

BDU Display: PF = X.XX

Signed Accumulation of Real Energy in
1000’s of Watt Hours

Range: 0to+9,999,999KilowattHours
Accuracy: +2% of Reading

BDU Display: kWh = XXXX (or MWh = XXXX)

Accumulation of Real Energy in 1000’s of
Negative Watt Hours

Range: 010 £9,999,999 Kilowatt
Hours
Accuracy: 2% of Reading

BDU Display: -kWh XXXX (or -MWh XXXX)

Signed Accumulation of Reactive Energy
in 1000's of VAR Hours

Range: 0t0+9,999,999 KiloVAR Hours
Accuracy:  +2% of Reading

BDU Display: kQh = XXXX (or MQh = XXXX)
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Parameter Description

kW Demand Kilowatt Demand Using Fixed or Sliding
Window Approach
Range: +7,200
Accuracy:  +£2% of Reading provided

power factor is greater than
50% and current and voltage
signals are within their speci-
fied accuracy ranges.

BDU Display: kWD = XXXX

Power Flow Sign Conventions

Static Trip IIICP/CPX model trip devices are capable of mea-
suring real (kW) and reactive (kVAR) power flows in both
directions. The circuit breaker and trip unit symbols below
show the example where the top terminals of the circuitbreaker
are connected to the normal power source, and the trip unit is
configured with “V SOURCE" set to “TOP". The term “forward”
power flow means that kilowatts (or kiloVARS) are being
consumed by the “LOAD"; “reverse” flow means power is
being supplied by the “LOAD”. The sign conventions used for
kW, kVAR and PF are shown in the four quadrants of the power
diagram below.

“V SOURCE"

A
3

Forward Power Flow Reverse Power Flow

(KW/KVAR ) (KW/KVAR
consumed by TSIG supplied by
the "LOAD") CP the “LOAD")
¢ ]
Y
“LOAD"

Circuit Breaker/Trip Unit symbols showing poweérflows

kVAR (reactive power)

A
KW (reverse) +kW (forward)
+kVAR (forward) +kVAR (forward)
-PF (leading) +PF (lagging)
Xy
T
I 1 kW (real power)
m v
-kW (reverse) +kW (forward)
-kVAR (reverse) -kVAR (reverse)
+PF flagging) -PF (leading)

Pewer Riagramwith Sign Conventions in each quadrant
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Extended Protective Relay Functions

Extended protective relaying functions are provided with the
trip unit when the “X" model type is ordered. There are 7
relaying functions, described below. Each function js capable
of tripping the circuit breaker when the proper conditions are
met. To activate a function, first set a picktip value and a delay
value; then enable (turn on) the fupction.\When the measured
conditions relating to the appropriate fupetion exceed the
pickup value, a pickup flag will be,settand the value of the
measured conditions will be loggedinto the trip unit’'s event
log. If the pickup stays on for the*delay value time, the circuit
breaker will be tripped. In additionithe measured conditions
at the time of the trip, the gelayingifunction which caused the
trip, the breaker status, and'the time of the trip will be entered
into a trip log. The dat@ imithe event log and trip log can be
viewed from a master@evice Using the RS-485 bus. The trip log
can also be read frem the,BDU accessory, but without time-
stamp informatiofr.

Note: All relaying fungtions, except current unbalance, are
prevented from operating unless the circuit breaker position is
sensedasclosed. This feature prohibits repetitive pickups and
trip signals fromibeing generated on an open breaker. Repeti-
tive piekupswould resultin multiple writestothe eventlogs and
trip logswrepetitive trip signals would result in multiple drive
signals being sent to the actuator. For example: The
underveltage relay on an open feeder breaker is enabled with
a piekup of 440 volts and a delay of 1 second. An upstream
circuit breaker is opened. Without the above feature, the
undervoltage relay on the feeder breaker would pickup, time-
out, and attempt to trip. This process would repeat every 1
second untilmanually stopped. Therefore for proper operation
of the relaying functions, the breaker position switch must be
functioning properly.

Current Unbalance - Current Unbalance is a protective relay
function that protects against an unbalance in the phase
currents. Each phase current, (la, Ib and Ic) is comparedto the
arithmetic average of the three phase currents, I*. Tripping
occurs when any phase current exceeds the programmed
unbalance pickup for a period of time equal to the delay time
setting. The pickup mustremain active forthe entire delay time
foratrip to occur. If the current unbalance condition subsides
in less time than the delay time, the pickup will go inactive and
the current unbalance protective relaying function will be
reset. When tripping occurs, the actual condition that caused
the trip is recorded in the trip unit's nonvolatile trip log.

Programmable settings:
Trip: Yes, No or ClIr
Pickup: 5% to50% in increments of 1%
Delay: 1to 15 seconds in increments of 1 second

Average current is defined as [la + Ib + Ic]/3 = I*.

Pickup occurs if the absolute value of 1 - (la/l*) or (Ib/I*) or
(Ic/1*¥) X 100% is equal to or greater than the pickup setting.
Current unbalance is disabled for any phase currentless than
15% of sensor rating.

Data recorded in the event log:
Pickup Active:  Time at which pickup went active and Ia,
Ib, Ic at pickup.

Pickup Inactive: Time at which pickup went inactive.



Metering and Extended Protective Relaying

Voltage Unbalance - Voltage Unbalance is a protective relay-
ing function that protects against an unbalance in the line-to-
line voltages. Each line-to-line voltage, Vab, Vbc and Vca, is
compared to the arithmetic average of the three line-to-line
voltages, V**. Tripping occurs when any line-to-line voltage
exceeds the programmed unbalance pickup for a period of
time equal to the delay time setting. The pickup must remain
active for the entire delay time for a trip to occur. If the voltage
unbalance condition subsides in less time than the delay time,
the pickup will go inactive and the voltage unbalance protec-
tive relaying function will be reset. When tripping occurs, the
actual conditionthat caused the trip is recorded in the trip unit’s
nonvolatile trip log.

Programmable settings:
Trip: Yes, No or CIr
Pickup: 5% t050% in increments of 1%
Delay: 1to 15 seconds in increments of 1 second

Average line-to-line voltage is defined as [Vab + Vbc + Vca]
/3 = V¥*%.

Pickup occurs if the absolute value of 1 - (Vab/V**) or (Vbc/
V*%) or (Vca/V**) X 100% is equal to or greater than the
pickup setting. Voltage unbalance is disabled for any line
voltage less than 15% of V SCALE.

Data recorded in the event log:
Pickup Active:  Time at which pickup went active and
Vab, Vbc and Vca at pickup.

Pickup Inactive: Time at which pickup went inactive.

Under Voltage - Under Voltage is a protective relaying fumc-
tion that protects against a line-to-line under voltage condition’
Tripping occurs when any line-to-line voltage drops Belowithe
programmed under voltage pickup for a period(ef time equal
to the delay time setting. The pickup must remain activefor the
entire delay time for a trip to occur. If the under voltage
condition subsides in less time than thé'dglayatime, the pickup
will go inactive and the under voltage ‘protective relaying
function will be reset. When tripping oec€urs, the condition that
caused the trip isrecorded in the triplunit'§nonvolatile trip log.

Programmable settings:
Trip: Yes, No or CIr
Pickup: 60to0660 volts in ingrements of 1 volt
Delay: 1 to 15 second& inlincrements of 1 second

Pickup occursifVab, Mpc orMcaisless than the pickup setting

Data recorded inghe eventileg:
Pickup Active: Tdme at which pickup went active and
Vab, Mbc and Vca at pickup.

Pickup Inactive: Time at which pickup went inactive.

Over Voltage - Oyer Voltage is a protective relaying function
that projects against a line-to-line over voltage condition.
Tripping ‘@ccurs when any line-to-line voltage exceeds the
programmed over voltage pickup for a period of time equal to
theadelay, time setting. The pickup must remain active for the
entire delay time for atrip to occur. If the overvoltage condition
subsides in less time than the delay time, the pickup will go
lmactive and the over voltage protective relaying function will
penreset. When tripping occurs, the actual condition that
causedthe trip is recorded in the trip unit’s nonvolatile trip log.

Programmable settings:
Trip: Yes, No or CIr
Pickup: 60to 660 volts in increments of 1 volt
Delay: 1to 15 seconds in increments of 1 second

Pickup occurs if Vab, Vbc or Vca is greater than the pickup
setting.

Data recorded in the event log:
Pickup Active:  Time at whieh piekup went active and
Vab, Vbg and.ca at pickup.

Pickup Inactive: Time at whichgpickup went inactive.

Under Frequency - Under Fregluency is a protective relaying
function that protecismagaifst'an under frequency condition.
Tripping occurs when the, frequency drops below the pro-
grammed under frequency pickup for a period of time equal
to the delay tigie'setting. The pickup must remain active for
the entire delay time fer a trip to occur. If the under frequency
condition subsidesdn less time than the delay time, the pick-
up will go, fRactive and the under frequency protective
relaying funetion'will be reset. When tripping occurs, the actual
condition that) caused the trip is recorded in the trip unit's
nenvolatile, trip log. Under Frequency is disabled if Va is
lessthan 90V.

Programmable settings:
Jrip: Yes, No or CIr
Pickup: 45.0to 70.0 Hz in increments of .1 Hz
Delay:  1to 15 seconds in increments of 1 second

Pickup occurs if the frequency is less than the pickup setting.

Data recorded in the event log:
Pickup Active:  Time at which pickup went active and
frequency at pickup.

Pickup Inactive: Time at which pickup went inactive.

Over Frequency - Over Frequency is a protective relaying
function that protects against an over frequency condition.
Tripping occurs when the frequency exceeds the programmed
over frequency pickup for a period of time equal to the delay
time setting. The pickup must remain active for the entire delay
time fora trip to occur. If the over frequency condition subsides
in less time than the delay time, the pickup will go inactive and
the over frequency protective relaying function will be reset.
When tripping occurs, the actual condition that caused the trip
isrecorded inthe trip unit'snonvolatile trip log. Over Frequency
is disabled if Va is less than 90V.

Programmable settings:
Trip: Yes, No or Clr
Pickup: 45.0t0 70.0 Hz in increments of .1 Hz
Delay: 1to 15 seconds in increments of 1 second

Pickup occurs if the frequency is greater than the pickup
setting.

Data recorded in the event log:
Pickup Active:  Time at which pickup went active and
frequency at pickup.

Pickup Inactive: Time at which pickup went inactive.
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Reverse Power - Reverse Power is a protective relaying
function that protects against an excessive reverse power
condition. Tripping occurs when the reverse power exceeds
the programmed reverse power pickup for a period of time
equal to the delay time setting. The pickup must remain active
for the entire delay time for a trip to occur. If the reverse power
condition subsides in less time than the delay time, the pickup
will go inactive and the reverse power protective relaying
function will be reset. When a tripping occurs, the actual
condition that caused the trip is recorded in the trip unit's
nonvolatile trip log.

Programmable settings:
Trip: Yes, No or CIr
Pickup: 10 to 7200 kilowatts (kW) in increments of 1 kW
Delay: 1to 15 seconds in increments of 1 second

For convenience, the pickup value is entered as a positive
value. Pickup occurs if the measured power is negative and
the absolute value of the measured power is greater than the
pickup setting.

Data recorded in the event log:
Pickup Active:  Time at which pickup went active and
measured power at pickup.

Pickup Inactive: Time at which pickup went inactive.

Trip Log - The last 3 tripping events are recorded in the trip
unit's nonvolatile trip log. Included in the recording are the tipge
of the trip (year, month, day, hour, minute, second,4and
hundredths of seconds), the condition of the circuit breaker
(open, closed or failure), all the basic and extended piekups:
which were active at the time of the trip, the condition of thetsip
unit's protection microprocessor (Pass/Fail), and thé aetual
protectivefunction (basic, extended, or shadow) which caused
the trip. A “failure” condition is recorded if the cireuit breaker
position is not sensed to go open within a set time limigafter a
trip command is issued. In addition, the felevant measured
parameters at the time of the tr'ip are also stereain the'trip log.
The measured currents at time of trip are calGulated over
approximately one cycle at the time a thipicommand is actually
initiated. The magnitude of the measured@urrent will be limited
by saturation of the current sensors@above about fifteen times
rated primary current, but should still provide an indication of
which phases were involved even.foragmajor short circuit. All
ofthetriploginformation may béread oy amaster device, such
as a Power Monitor™ panel viafthe!RS-485 bus. The most
recent trip event data, withouthetifme-stamp information may
be read locally withdthe Breaker, Display Unit (see Breaker
Display Unit section). Note that time stamped information
requires a master deviée to periodically synchronize all device
clocks on the RS-485 network. While time-stamp information
is always stored in the trip log, it should only be relied on
when a master is used to continuously monitor the network.
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Trip Log Stored Parameters

Cause of the Trip Parameters Stored in Trip Log

Overload la, Ib, Ic, and If option present - in, Ig
Short Circuit la, Ib, Ic, and if option present - In, Ig
Ground Fault la, Ib, Ic, Ig, and if option present - In
Current Unbalance la, Ib, Ic, and if option présent=an, Ig
Over Voltage Vab, Vbc, Vca, and¥ex *

Under Voltage
Voltage Unbalance

Vab, Vbc, Vca, and V¥%
Vab, Vbc, Vca, ap@dVs

Over Frequency
Under Freguency

Hz, Vab, Vbc, Viga, @nd V¥x
Hz, Vab, Vb, VcaandiV**

Reverse Power kW, KQ,and kVA

Shadow

la, lbgle, andlify@ption present - In, Ig

Alarm Functions

There are up to 15 differentyalarm functions available with a trip
unit, depending upon'the,model type. The basic communicat-
ing trip unit@Statie Trip JIIC, provides 2 or 3 alarm functions
depending on presence of the ground fault protective func-
tion. The “P" optiomyprovides 11 additional alarm functions
and thezN"seption provides 1 more. Each alarm function is
user jpregrammable for mode of operation, alarm threshold
valuedand delay time.

Theke, are two user-selectable operating modes associated
with eagh alarm function. The first sets the alarm function on
or offaln the off mode, alarm threshold and time delay values
can bg set, but no action will be taken. This effectively disables
themfespective alarm function. In the on mode, the alarm
function is enabled and alarm activity associated with the
respective alarm function will be recorded in the trip unit's
event log. Both alarm activation and deactivation are stored
in the event log. An alarm becomes active when the pro-
grammed alarm threshold value has been exceeded for the
specified delay time. When an alarm goes active, the time,
alarm function and associated measured parameters are
written into the trip unit’s event log. An alarm becomes inactive
when the measured parameter no longer meets the pro-
grammed alarm threshold value. When an alarm goes inactive,
the time and associated alarm function are written into the trip
unit's event log.

The second user-selectable operating mode setsrelay output
control yes or no. Selecting yes will close the relay output
contacts when the associated alarm function becomes active.
The alarm function that causes the relay output contacts to
close will be identified as part of its eventlog message, and will
also be recorded in the trip unit's alarm log along with the
associated measured parameters. The alarm log is a subset of
the event log specifically for the purpose of allowing the BDU
accessory to display what alarm function caused the most
recentrelay output contact closure. The relay output contacts
will open when the measured parameter no longer meets the
programmed alarm threshold value. If multiple alarm func-
tions have been set to control relay output, the contacts will
open when all functions set for relay control no longer meet
their programmed alarm thresholds. The alarm function which
last allows the relay output contacts to open will also be
identified as part of its event log message. Operation of
the relay output contacts can also be done remotely using
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the RS-485 communications bus. This requires that the master
network device (such as the Power Monitor™ display and
monitoring unit) first put relay output control in manual mode
before open or close commands can be issued. While in
manualmode, alarmfunctions are blocked from automatically
opening or closing relay contacts; although alarm activation
and deactivation events will still be recorded in the trip unit's
event log. Note that manual operation of the relay output
contacts using commands issued over the RS-485 bus will be
recorded as “relay comm open” or “relay comm close” mes-
sages in the event log.

Operation of alarm functions is not directly affected by the
circuit breaker position. If an alarm function is set on and
becomes active or inactive, associated messages will be
recorded in the event log even with the circuit breaker open.
Likewise, if relay output control has been set to on, relay
contacts will open or close regardless of circuit breaker
position. This operating characteristic must be kept in mind
when using the relay output contacts for control logic, inter-
locking, annunciation or other applications and when setting
alarm limits.

Relay output control cannot be set to yes unless the alarm
modeis seton. This effectively provides three possible operating
modes for each alarm function as summarized in the table
below.

Settings Alarm Actions
Operating Stored in Control Stored in,
Mode Alarm | Relay |Event Log® | Relay Output® | Alarm'Log®
1 off no
2 on no X
3 on yes X X X

® The event log is read using the RS-485 communications posf'ang,contains
time-stamped information about the most recent alarm activation'andideac-
tivation events. When the relay output control is set to yes, the gvent log also
identifies which function causes the relay to close andthe funeétion which
allows the relay to open.

@ Note that setting the relay output for manual contrel using, the/RS-485 com-
munications bus will block control due to alarm agetivation and deactivation

®@ Thealarmlogisread usingthe BDU accessory and contaifis,information about
the alarm function which causes the most fecent relay output contact closure.

Note: If a trip unit is moved to a gireuitibreaker with different
size sensors, which require the phiase sensor and possibly the
ground sensor values to be reentered,/check the alarm limits
to insure that their settings @féleompatible with the different
sensor values.

Over Range Alarms - Forthese types of alarms, if any of the
relevantmeasuredpardmetersexceedthe programmedalarm
threshold for thetalarm delay time, the alarm function will go
active (assuming theaalarmis not set to Off). After going active,
the alarm will go inactive’only when all the relevant measured
parameters are below the programmed threshold value for at
least 1 second. When negative values are programmed for the
alarm threshold, the measured value will be considered to
exceed thethreshold only if the measured value is negative
and its,absolute value exceeds the absolute value of the
thresholdy setting. For example, a measured value of -800
exceeds a’programmed value of -700.

Over Range Alarms

Min.
Alarm Alarm | Model
Alarm Threshold Delay | Type Measured
Function Range (Sec.) | Req. Parameter
Over Phase Current | 1-40,000 Amps =255 | C la, Ib, Ic
Over Ground Current | 1-4,000 Amps 1-266T)C Ig
Over Neutral Current | 1-40,000 Amps 1=255 J CN In
Vab, Vbc,
Over Voltage 60-660 Volts 1255 | CP Vca
Over KW 10-7,200 KW 1-255 | CP kW
Over KVA 10-7,200 KVA 1-255 | CP kVA
Over Frequency 45 0-70.0Hz 1-255 | CP Hz
Over Reverse KW 10-7,200 KW 1-255 | CP kW
Over KW Demand 10-7,200 KW 1-255 | CP kWD
Over KVAR 10-7,200'KVAR 1-255 | CP kQ

Under Range Alarms - Forthese types of alarms, if any of the
relevant measured patameters are less than the programmed
alarm threshold forithe alarm delay time, the alarm function
will go active (assiming the alarmis not setto Off). After going
active, the alarmawill go inactive only when all the relevant
measured ‘parameters are greater than the programmed
threshéldyalue for at least 1 second.

Under Range Alarms

Min.
Alarm Alarm | Model
Alarm Pickup Delay |Type Measured
Funétion Range (Sec.) |Req. Parameter
Under Voltage 60-660 Volts 1-255 | CP Vab, Vbc, Vca
Under Frequency |45.0-70.0 Hz 1-255 |[CP Hz

Unbalance Alarms - Unbalance is defined as the comparison
of a measured phase current or line-to-line voltage to the
arithmetic average of all three measured phase currents or
line-to-line voltages. The unbalance is expressed in percent.
Allthree measured parameters, regardless of their magnitude,
are used in determining the average. When calculating the
unbalance, a measured parameter is used only if its magni-
tude is greater than 15% of the phase sensor rating for current
or 15% of V SCALE for voltage. If the calculated unbalance
exceeds the threshold value for the alarm delay time, the alarm
function will go active (assuming the alarm is not set to Off)
After going active, the alarm will go inactive only when the
calculated unbalance drops below the programmedthreshold
value for at least 1 second.

Unbalance Alarms

Min.
Alarm Alarm |Model
Alarm Pickup Delay |Type Measured
Function Range (Sec.) |Req. Parameter
Current Unbalance |5%-50% 1-255 [C la, ib, Ic
Voltage Unbalance |5%-50% 1-255 |[CP Vab, Vbc, Vca

Power Factor Alarm - The Power Factor alarmis a unique type
of alarm function. It is displayed as a signed value from -0.01
to +1 to +0.01. Unity power factor is +1.00. Power factors less
than unity are displayed signed to indicate leading or lagging.
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Power Factor Scale
Unity
Leading -001. -002.-0.03...-0.98, -0.99. +1.00, +0.99, +0.98...+0 03, +002, +0 01 Laggng

Power Factor alarm characteristics:

Alarm pickup-1range: -.01- +.01
Alarm pickup-2 range: -.01 - +.01
Delay time: 1-255 sec.

Min. model type req.: CP
Measured parameter:  PF

The Power Factor alarm has 2 pickup values, each of which
can be programmed to any point along the scale. The Power
Factor alarm will go active when the measured power factor
(PF)falls outside of the pickup points set along the scale for the
programmed delay time. The following examples illustrate
pickup settings and corresponding alarm regions along the
power factor scale.

Example 1
L 0.0

98,-0.99. +1.00, +0.99. +0
. No-Alarm
Region

Example 2

Leading -0.01,-0.02,-0.03...-0.98, -0.99. +1.00, +0.99. +0.98...+0.03, +0.02, +0.01 Lagging
No-Alarm : 2

Region

Pickup-1 Pickup-2

Example 3

Leading -0.01,-0.02,-0.03...-0.98, -0.99. +1.00, +0.99. +0.98...+0.03, +0.02. +0.01 Lagging
% i No-Alarm i
Region
Pickup-1 Pickup-2

Note that the Power Factor alarm is disabled if ¥ is Below
15% or above 125% of sensor rating or V¥* is below 15%
of V SCALE.

Event Log - The event log uses active memery withfthe
capacity to nominally record the 10 most recent alarmfievents.
If any of the preceding alarms go active;“the time the alarm
went active, the name of the alarm functjen “and the values
of the measured parameters associjatedywith the alarm are
written into the event log. If an alarmigauses,the alarm relay
to close, an additional event is written sighifying that the relay
has closed and indicating which dlarm caused the closure.
When an active alarm goes inactive,the name ofthe alarm and
the time that the alarm went inaetivetisswritten into the log. If
the alarm going inactive results igfaglosed alarm relay being
opened, an additional evient isSyritten indicating which alarm
caused the relay to open ang,thetime it was opened.

Upon request the gventdog information is sent to the master
device, such as a Poweér Mopitor™ panel, via the RS-485 bus.
The event log is not accessible with the BDU Breaker Display
Unit, (see Alarm Log below).

Alarm Log - A separate alarm log is maintained by the trip unit
foruse by the BDU display accessory. Thislogrecordsthe last
action whichieaused the alarm relay to close. This includes the
15 alarmfdnetion actions plus remote closing or opening of the
alarmaelayiia @ command from a master device using the RS-
485 bus.
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Recalibration and Reprogramming

Updating program code in the trip unit's metering®dard
normally will not require recalibration of metering functions.
However, in the unlikely event that the metering board micro-
processor should have to be replaced, the trip unit must be
returned to the factory for recalibration am@reprogramming of
the metering, protective relaying, and(@lasgm functions to the
factory default settings.

Calibration of the trip unit's meterif@functions can be done at
the customer’s site if the customér hasithe proper equipment.
The equipment requirements,are a 3-phase current and volt-
age source accurate to 1/4% ogbetter with output ranges of
0.2500,0.5000, and 1.00@yamps)and 300 volts. The phase
angle between each cugrent andfvoltage must be adjustable.
Necessary delays argl0°,9@°, and -90°. Consult a Siemens
Energy and Automationylnc. sales office or field service office
for more informatjgf

Password Protection

Data can beyread by anyone using the remote communi-
cationggport with a'thaster device such as the Power Monitor
panel, ‘apUsing; the local communications port with a BDU
devieep Changing the configuration such as current sensor
rating, alarm 1imits, extended protective relaying set-points,
or &rip unit@ddress can be done only after entering a user-
defined password. Passwords are stored in the master device
(e.gnPower Monitor™ panel) and in the trip unit for the BDU
display accessory.

Remote Monitoring and Programming

The communications port on the back of the trip unit provides
an industry-standard RS-485 interface for remote monitor and
control equipment. The remote equipment may be a Power
Monitor™ panel, personal computer (PC), or LAD display unit
in the Siemens ACCESS™ system. The Power Monitor™ unit
is a microprocessor-controlled display and monitoring de-
vice that provides real-time data display, discrete input
status display, event logging, and programming of field de-
vices which provide circuit protection and protective relaying
for industrial AC power systems. For detailed information see
the Power Monitor™ Instruction and Operation Guide, SG-
4018. The ACCESS™ electrical distribution communications
system provides the capability to monitor and manage the
entire power distribution networks of energy-intensive facili-
ties. Information on the ACCESS™ system is contained in the
ACCESS™ Bulletin, SG 3099.

Local Monitoring and Programming

Local monitoring and programming can be done with a por-
table PC or with a Breaker Display Unit (BDU). The communi-
cations port on the back of the trip unit provides access for
the portable PC. The Isolated Multi-Drop™ converter by
Siemens may be used to provide an RS-485 to RS-232 inter-
face for the PC.

The BDU is a simple and convenient device for reading the
metered data and trip unit log. The BDU can also be used to
set the configuration parameters and set-points of the alarms
and extended protective relaying functions.

AT
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Fundamental Configuration Parameters

The parameters described in this paragraph must be set for
proper operation of the trip unit. They affect fundamental
communications and metering functions. Parameters that must
be set for a given trip unit model are indicated with a (+) in the
following table.

Fundamental Configuration Parameters

Trip Unit Model

Parameter IIIC/CN IIICP/CNP/CPX/CNPX
Address + +

Baud Rate +
Phase Sensor Rating +
Ground Sensor Rating +

+ o+ o+

Phase Rotation

Volts Source

Volts Scale

Volts Mode

Demand Period Length
Number of Periods

o+t o+ o+

Comm Trip +
Comm Close +

+

+ +

Comm Open +

Address - The Address must be set for all communicating
model types. Valid ranges are 1 through 224. The trip units are
shipped from stock at address 222. It is recommended that
only addresses 1 through 221 be used in an installation. Each
trip unit connected on the same network must have a unique
address. The address 222 is also suggested as the “parking!
address of any trip unit taken out of service.

Baud Rate - All trip units connected on the same netwerk must
have the same baud rate. Valid selections for Baud Rate, are
2,400, 4,800, and 9,600 baud. The trip units are shipped from
the factory set for 4,800 baud. '

Phase Sensor Rating - The Phase Sensor rating (ah | SCALE)
must be set equal to the primary ampere gating,of the current
sensor on the circuit breaker in which the trip,unitis installed.
Example: If the current sensor is rated @t800 Amps (800/0.5),
then 800 would be the value used fonthe PRase Sensor Rating.
This number affects the values displayedfor the metered
currents la, Ib, Ic and In (if ordéred)..On" CP models it also
affects the values displayed for KW, kVA, kVAR, kWH, kVARH,
kWHR, and kWD. It also affectsithe@pération of any current or
power based alarm and relayin@ fanctions. The normal range
of the Phase Sensor Ratingtis'80 10 4,000.

Ground SensorRating - The Ground Sensor rating (or G
SCALE) must beset equal tothe primary ampere rating of the
ground sensor used.by the circuit breaker for ground fault
sensing. Example: If thefground sensor is rated at 800 Amps
(800/0.5), then 800 would be the value used for the Ground
Sensor Rating. This number affects the values displayed for
the metered currént Ig. It also affects the operation of the
ground cUmrent based alarm function.

Phase Rotation - The Phase Rotation must be set to the
phasingwfthe system in which the circuit breaker is installed.
It may be set to ABC (normal phasing) or ACB (inverted

phasing). The setting affectsvalues displayed for the voltages,
kW, kVAR, kWH, kWHR, kVARH, and kWD. It also affécts the
operation of any voltage or power based relaying functions.

Volts Source - The Volts Source is settable to TOp or Bottom.
It should be setto Top if the power sogf€e is fed into the top of
the circuit breaker; Bottom if the, powergSource is fed into the
bottom. This setting affects the digplayedsign of the kW and
kVARreadings. Italso affects theaccumulated values for kKWH,
kWHR, kVARH, and kWD and the operation of any associated
alarm and relay functions.

Volts Scale - The Volts Scale ishermally settothe nominal line-
line voltage (208, 240, 380, 480, or 600) of the system. The
value is used by the“woltage unbalance alarm and relay
functions. It does ngt affecbthe displayed voltage values.

Volts Mode - fheMolts Mode is settable to 3-Wire or 4-Wire.
Use 3-Wire whenghere'is no neutral connection in the system;
otherwise\use 4:Wire. In 3-Wire mode, phase to neutral
voltages wilhnotibe measured or displayed.

kW Demand Period Length and Number of Periods - De-
mand,Period Length is settable from 1 to 99 minutes. Number
(df) Periads is settable from 1 to 15. This allows for fixed interval
orgsliding window methods of demand calculation. For the
fixedWinterval, set the Length to the desired time and set
thelumber of Periods to 1. For the sliding window method, set
the' Length and the Number of Periods such that their pro-
duct equals the desired demand interval.

Comm Trip - The Comm Trip is settable to either On or Off. All
communications trip units are capable of tripping the circuit
breaker via a series of commands from a master device us-
ing the RS-485 bus. Comm Trip must be set to On for the
command sequence to be recognized and a trip to occur.
Remote tripping of the circuit breaker is stored in the trip unit's
eventlog. The Comm Trip setting does not affect the operation
of any of the trip unit's protection functions, neither the basic
nor the extended functions.

Comm Close - The Comm Close is settable to either On or Off.
Allcommunications trip units are capable of closing the circuit
breaker via a series of commands from a master device using
the RS-485 bus. Comm Close must be set to On for the
command sequence to be recognized and a closure to
occur. Remote closing of the circuit breaker is stored in the
trip unit's event log. A special Anti-Pump “Y" Relay is used to
integrate the Output 2 (close breaker) signal into electrically
operated Type RL breaker wiring (see Instruction Manual
SG3068 for details).

Comm Open - The Comm Open is settable to either On or Off.
When used with the appropriate interposing relay, communi-
cations trip units are capable of opening an electrically oper-
ated circuit breaker via a series of commands from a master
device using the RS-485 bus. Comm Open must be set to On
forthe command sequence to be recognized and an opening
tooccur. Remote opening of the circuit breaker is stored in the
trip unit's event log.
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Metering and Extended Protective Relaying

The Output 1 contact located on the back of the trip unit is
used for the Comm Open function. The contact can be con-
trolled by either the Comm Open command or by an alarm
action, but not by both. When Comm Open is set to On, the
alarm functions are prohibited from controlling the contact.
Note that when the Comm Open is set to On and an open
command is sent from a master device, the Output 1 contact
will activate and then automatically deactivate when the 52b
breaker position input indicates that the circuit breaker has
actually opened. When the Comm Open is Off, control of the
alarm relay output reverts to the alarm function, and will not
automatically deactivate when the circuit breaker opens.

Default Values

The default values for the fundamental configuration param-
eters are given in the following table along with the source for
programming proper values*.

* Trip units shipped separately from the factory for replacement, spare or retrofit
use are all preprogrammed to the default values shown. Trip units shipped
installed in circuit breakers for future compartments, spares or to OEM's will be
preprogrammed to the values given on the breaker 90-series drawings for
breaker-specific information such as phase current sensors. Trip units shipped
as part of complete equipment should be preprogrammed to include applica-
tion-specific information such as phase rotation and volt mode. This information
is included in the communication diagram which is supplied as part of the
standard customerdrawingpackagewith Siemenstype Rlowvoltage switchgear.
Similar means of recording proper values should be used when the trip unit is
installed in applications other than Siemens type R switchgear (consult equip-
ment supplier or create a comparable documentation means as required).

Source for Configuration Parameters

Source of Configuration
Parameter Default One-line ® Comm.
Address 222 X
Baud Rate 4,800 Default ®
Phase Sensor 150 X
Grd Sensor 150 X
Comm Close Disabled X
Comm Open/Alrm Disabled X
Comm Trip Disabled X L 4
Phase Rotation ABC
Source Top X
Volt Scale 600 X
Volt Mode 3-Wire X
kWD # of periods 15 X
kWD Length 1 X
Notes:

@ Trip units factory installed in valtage power circuit breakers are

on shown on the circuitbreaker's

90-series drawing.

@ Trip units installed |
switchgear will be pr
on the communications
ment manufacturer if trip un
documentation means.

® Use baud rate for specific system as required.

L 4

shipped with Type R low voltage
application-specific information shown

pplied in other equipment or create similar

Static Trip IlIC Rear Connectors

There are two connectors on the rear of communica trip
units. A 10-position connector and a 4-positionconnector. The
pin-outs and functions of thesetwo connectors are %iven inthe
following tables.

Ten-Position Rear Connector

Connector

Pins (1-10) | Function Use ‘Nm“h

Earth Ground | Connects to Earth Gro ﬂ!A
+15VDC Power Supply Input
typical

+0/-1.5 at200 mA
PX) only, 450 mA Max with
BDU Pius 1/O Source Load

15 VDC Return|Power Supply

RS-485 Data +| Communica

RS-485 Data - | Communic

Not Used Do Not

Input 52b Must be "b" contact
QOutput 1 +15 V at 100 mA Max Sink
OQutput 2 +15V at 100 mA Max Sink
1/0 Source forOutput 1, [+10V at 200 mA,

Short Circuit Protected in trip unit

Range
PT Output Voltage Input | 6.6 VRMS Max
PT Output Voltage input | 6.6 VRMS Max
PT Output Voltage Input | 6.6 VRMS Max

PT Output Common

grammable Settings Integrity Protection

The Static Trip IC(NPX) trip unit insures data integrity of its
internal settings by performing a 16-bit Cyclic Redundancy
Check (CRC) of its data. The CRC is made periodically and
every time thetrip unit's data is updated or changed by the user
or when a “Clear Targets” command is issued. If the CRC
should detect corrupted data, one of two error flags will be set.
These “flags” are read as status bits in the RS-485 communi-
cations data packets, where they can be interpreted and
displayed as error messages at a master device such as the
Power Monitor™ display unit. One flag will be set only if the
calibration factors used for metering dataare corrupted. If this
occurs, the trip unit will default to preset calibration values for
metering but basic protective functions will not be affected;
however, the trip unit should be recalibrated. The other flag
will be set if the CRC detects corrupted data in either the
configuration settings, extended protective relay functions
settings, or alarm functions settings. If this should occur, the
situation can usually be corrected by first checking the
settings in each area mentioned and then correcting any
errors. The flag can then be reset by doing a “Clear Targets”
command from a master device (such as the Power Monitor™
display unit) on the RS-485 bus. Wait at least 60 seconds; if
the flag returns have the trip unit serviced.
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Testing

General

Static Trip Il trip devices can be field tested either with primary
current through the breaker or with secondary current applied
directly to the trip device. The ease of testing with secondary
current is one of the advantages of these devices. With
comparatively inexpensive and readily available equipment, it
is possible to demonstrate that the tripping system will open
the breaker and verify that the device conforms to the pub-
lished time-current curves. However, field testing cannot be
expected to be as accurate as factory calibration. Therefore
slightdiscrepancies between field tests and factory calibration
can be regarded as normal. If large deviations or improper
operation should occur, it is recommended that your Siemens
Energy & Automation office be contacted for advice.

Secondary Current Testing

Portable test set PTS4 is available for secondary current
testing and is designed to plug into a standard 120 volt outlet.
With this test set, Static Trip lll trip devices can be tested by
themselves, or on a circuit breaker outside the cubicle, or
inside the cubicle with the breaker in the TEST or DISCON-
NECTED position. A training videotape is available which
shows proper operation of the PTS4 test set (see Ordering
Information section).

S AENY

Portable TestSét PTS4

There is a terminaldlock'@n, the Circuit breaker just above the
trip device. This términal blockaccepts a plug fromthe test set
when testing withytheddevicéon the breaker. Make all connec-
tions with power removed from the test set.

When testing with the Static Trip |l device off the ‘gircuit
breaker, connections must be made to the spadetypetermi-
nals of the connecting strip. Making these connections in-
volves the risk of shorting between clips which can damage the
device. To avoid this, the PTS4 test set includes a terminal
block for the connecting strip from the teip device similar to the
one on the circuit breaker so that ghe spade terminals are
properly isolated. The output ofithe'test set is internally con-
nected to the terminal block.

Static Trip 1l devices have twio LEBs (Light Emitting Diodes)
mounted on the front panel. Oneglof these indicates Long Time
Pickup and the other indicates Short Time or Ground Pickup.
Unlike the earlier model of trigydevices no connections are
required to indicate whemypickup occurs. These LEDs also
operate during norm@l'operation on the breaker, and are useful
in indicating whenhe longtime current setting may be set too
low.

Test Connections

NOTE: When, firsttfying to test Static Trip Il devices with the
neutral meteringy(CN or CNP) option, older style PTS4 test sets
willlpeed,a ‘minor mechanical modification. Refer to PTS4
manualSG-3138-01 for details.

Currentisisupplied to terminals 1 and 5to test phase 1; 2 and
Ste test phase 2; 3 and 5to test phase 3; and 4 and 5 to test
the ground circuit on devices with ground fault tripping.

For secondary current testing a circuit breaker is not needed.
ifthe device is mounted on a circuit breaker it is not necessary
to close the breaker.

Long Time Pickup Test

Set the Long Time Current Setting on .5. Move the switch
above the LED timer readout on the PTS4 to “Static Trip Il Long
Time" and select the phase to be tested. Raise the current
slowly until the long time pickup LED is illuminated. This should
occur between .25 and .30 amperes (or between the setting
value and 120% of the setting value), as shown in Table 1.
Decrease the current slightly and the LED should go out. When
the LED is illuminated continuously the device will eventually
time out. The Long Time circuits calculate the true RMS value.
This produces a noticeable time delay (about 3 to 4 seconds)
from the time the current reaches the pickup point to the time
pickup is indicated by the LED.

Repeat the test for the other available settings and compare
to the values in Table 1 below.

The current values for secondary testing of Static Trip 11l Long
Time function are given in Table 1 below.

Table 1

Long Time Secondary Pickup Current

Current

Setting .50|.55 [.60 |.65 |.70 .75 |.80|.85 [.90/.95 [1.0

Secondary [Min |.25].275] 30 | .325|.35 |.375].40 | .425| 45| 475| 50

Amperes | Max|.30|.330| .36 |.390]| 42 | .450]| .48 | .510| 54| .570] .60
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Testing

The illuminationon the pickup LED indicates that the time delay
has started. The timing circuit does not have the time lag
evident in the pickup indication. When the “Thermal Memory”
switch is “Out,” the Long Time elements will be cleared each
time the LED goes out; if the “Thermal Memory” switch is “In,”
the device will accumulate the overload times and will treat a
series of short overloads as if it were one interval. While the
overload is below the current setting the time register slowly
resets, so that if the periods between overloads are long
enough the device will not trip.

Short Time Pickup Test

Set Long Time Current Setting on .5 and Short Time Pickup on
2. Move the switch above the LED timer readout on the PTS-4
to “All Other Tests” and select the phase to be tested. Raise the
current slowly until the Short Time/Ground Pickup LED begins
to flash. This should be between 50 and .60 amperes (or the
setting value and 120% of the setting value) as shownin Table
2. Repeat for other Short Time settings as desired making sure
that the Instantaneous setting (if present) is not set below the
Short Time Pickup. Note that the circuit breaker may trip (or
PTS4 test set may sense trip signal and shut off power) very
quickly after the pickup light comes on.

NOTE: Do not allow currents above one ampere to continue for
more than a minute at a time to avoid overheating the trip
device. A circuit breaker is provided in the PTS4 test set to
prevent thermal damage from repeated high current tests.

Table 2

Short Time

Secondary Pickup Currents
(Long Time Current Setting on .5)

Short Time
Pickup 2 3 4 5 6 7 8 12

Secondary |[Min | .50 75 1.00 [ 1.25 | 1.50 | 1.75 |2.00 |[]300
Amperes Max | .60 .90 1.20 [ 1.50 | 1.80 | 240w| 2.40,43.60

Instantaneous Trip Test

Pickup for the Instantaneous element js ‘demonstrated by
tripping of the circuit breaker or operation of the targets and
relay in the portable test set sin€efimmediate trip will be
executed.

Instantaneous is calibrated in multiplesfof 0.5 ampere. Unlike
the Short Time Pickup it is not effe@ted by the current setting of
the Long Time element.

Note: Do not allow currénts above one ampere to flow for more
than a minute, to aydid overheating the trip device. A circuit
breaker is providgd in the PTS4 test set to prevent thermal
damage from refpeated highpcurrent tests. At higher settings
some of the other Gircuitsfmay time out while the current is
beingraisedtothe instaftaneous level. This can be minimized
by setting the Long Time Current and Delay and Short Time
Pickup on their maximum settings.

Ondeviceswith Targets the Short Circuit target should operate
when the device operates on its Instantaneous or Short Time
element
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Select the phase to be tested. Move the switch ab@ve th@\LED
timer readout on the PTS4 to “All Other Tests”. Setthe lnstan-
taneous on 2, increase the current slowly until the breaker trips
and/or the PTS4 test set timer stops. This should occur be-
tween 1.0and 1.2amperes, asshownin Table 3. Testthe other
pickup settings as desired. See Table 3for calibrated pickup
values.

Table 3

Instantaneous
Secondary Pickup Currents®

Instantaneous
Pickup 2 4 6 8 12 15

Secondary Min | 1.0 2.0 3.0 4.0 6.0 7.5
Amperes Max | 1.2 2.4 3.6 4.8 7.2 9.0

@ Note on earlier modehtrip unitSiwith light grey faceplate, the tolerance for
Instantaneous pickup was +10% rather than +20%/-0% for current pro-
duction units.

Ground Pickup Test

Set GroundiFauit Pickup on 60.Select Static Trip Il ground test
on the,PTS4Move the switch above the LED timer readout on
the PTS4tantAllOther Tests”. Raise the current slowly until the
Shierp Time/Ground Pickup LED begins to flash. This should
ocgumpetween .27 and .33 amperes, as shown in Table 4.
Repeat fér other Ground Fault settings as desired

Table 4
Ground Fault
Secondary Pickup Currents

Ground Fault

Pickup 20 30 40 50 60
Secondary Min 09 135 18 225 27
Amperes Max 11 165 22 275 .33

Due to the low values of current, the trip device may not trip the
circuit breaker when tested with secondary current into the
ground circuitonly. Itmay be necessary to supply some phase
current in order to have sufficient power to release the tripping
actuator. The PTS4 test set providesthis function automatically.

Long Time Delay Test

Use the high range ammeter setting on the PTS4 test set.

1.Move the switch above the timer LED readout on the PTS4
to “Static Trip Ill Long Time" and select the phase to be
tested.

2. Close the switch and set the current to the desired value.
3. Open the switch (and close the circuit breaker).

4. Without changing the setting ofthe currentsource, close the
switch and measure the time until the breaker opens or PTS4
relay stops timing. Compare the results to the time current
curves, (see curves in Installation and Adjustment Instruc-
tion, page 12)

Example: Set Long Time Current Setting on .5, Long Time
Delay on 17. Input current at 1.5 amperes (6 times .25). Set
Short Time Delay and Instantaneous on 12x. The timed inter-
val should be between 17 and 25 seconds.



Testing

On models with targets the Overload target should indicate
when tripping occurs.

Note: While timing out atvalues slightlyabove pick-up with the
“Thermal Memory" switch “Out,” normal variations in supply
voltage may cause the device to drop out momentarily and
cause the timing to be interrupted. It isrecommended thatthe
pickup LED be monitored throughout the test. Also, for the
same reason, attempting to test Long Time timing at less than
20 percent above the current setting may not be successful.

Thermal Memory Test

The “Thermal Memory” function accumulates the Long Time
signal and provides a cool down function for the Long Time
delay. Switching the thermal memory “"Out” disables the inte-
grator and allows the long time delay elements to reset when
ever the long time signal drops below pickup. When the
“Thermal Memory” switchis “In” the long time delay elements
are not reset when the signal drops below pickup, but are
decreased slowly with time.

To check the operation of the circuit, set Long Time Current
Setting on .5, Long Time Delay on 3.5 and move the “Thermal
Memory" switch to “In.” Make sure the switch above the LED
timer readout on the PTS4 is set to “Static Trip Il Long Time."
Apply .55 amperes to one phase input and allow the device to
time out. Record the time. Move the “Thermal Memory” switch
to "Out,” repeat the same test and record the time. It should be
the same as the first test.

Now move the “Thermal Memory” switch back to "In.” Repeat
the test, but this time momentarily lower the current very10
seconds to 0.2 ampere for approximately 3 secondsuntilfthe
long time pickup LED goes out. Be very carefuléte, notidrop
below 0.15 amperes. Again, measure and recordkipping
time. This should be somewhat longer than the firStitwo tests.
Move the “Thermal Memory” switch to the "Outf pgsition and
repeat this test. In this case the device should never fime out
and it should be possible to continue the cycle indefinitely.

Short Time Delay Test

To test, set Instantaneous to its maximum andymove the small
selector switch labeled Short Tim&lato“@ut.” Move the switch
above the LED timer readout on tRe'RIS4%o “All Other Tests”
and select the phase to be tested. Sef'Long Time Current
Setting on .5, Short Time Pickdp on 2X, set the PTS4 test set
current source for 2 to 3 amperesyand apply the test current.
Atimeout should occur within thelimits of the Short Time Delay
selected.

Onmodels with Targets thg,Short Circuittarget should operate.
On models with” Zogé Inteflocking the time delay will be
approximately“ Oyl secondwith the Zone Interlock switch “In."

NOTE: Normal variatieftin supply voltage to the PTS4 test set
can cause significant changes to the test current output,
especially at high current settings. Therefore, it is recom-
mended thattest@urrents be setat least 3 times the Short Time
Pickup t@ensure that the trip unit remains in pickup throughout
the timing-test.

ShortiTime I°t Test

Totest, setLong Time Current Setting on .5, Short Time Pickup
om2X, Short Time Delay on .40, and move the Short Time I°t
Selector switch to "Out." Select "All other Tests" and "High"

current setting on the PTS4. Set test current to 1.5 anjperes.
Tripping times should be .40 to .50 seconds withi2t switched
"Out’, and about 1 second with I?t "In."

Ground Time Delay Test

The Ground time delay can be tested similar to the Short Time
delay test. When the tripping output @ppears, the Ground Fault
target appears.

Zone Interlock Test

On devices with the Zone Intérlogki@ption, both the Short Time
and the Ground time delay,bands are affected by the incoming
Zl signal. With no incomingZksighal both time delay bands will
be on their minimum. \WWhen amincoming ZI signal is present
both the Short Time and Greund delay elements operate on the
band selected by the frent panel controls.

On devices containing the ZI function, the ZI output circuit
provides an @uipu sighal anytime either the Short Time or
Ground pickdp yalues are exceeded. Both the incoming and
outgoin@Zl¢circuits@re isolated by an opticalisolator inside the
device, sOpsome power must be provided to the trip devices,
asdntmermalioperation. Both setsof signals are brought out the
15 pimyeonneetor. Terminal numbering is from 1 through 15.

Pin“yand 2 are the device negative power.

Pin 3 isithe device +12 volt power

Pimy4 is the +5 volts from the target power supply
Rin 5%s the ZI positive signal input

Pin"6 is the ZI negative signal input

Rin 7 is the ZI negative signal output

Pin 8 is the Z| positive signal output

The signals from the 15 pin connector are connected together
into a Zone Interlocking System through a Zone Interlock
Couplerand/or Zone Interlock Expandermountedin the breaker
cubicle.

To check the operationofthe Zl input circuit, setthe Short Time
and Ground time delay bands above minimum band so that
a difference in timing can be detected. Move the Short Time
[’t switch to the “out” position and Zone Interlock switch to the
“In" position. Run the time delay test as described pre-
viously. The measured times should correspond to the mini-
mum time delay, regardless of setting. Now plug the ZI signal
tester (18-732-790-563) into the 15-pin connector on the front
of the trip unit. The LED on the ZI tester indicates when an
outgoing ZI signal is present, and should light whenever Short
Time or Ground Pickup occurs. The small toggle switch on the
Zl tester can be used to activate an incoming ZI signal to the
trip unit. With the incoming ZI blocking signal switched on, the
measured delay should correspond to the time delay setting,
not the minimum delay.

If the shorttime 12t switch is “In,” the incoming ZI signal will not
change the time delay unless the current used in the test is
above the range where the I’t ramp circuits affect the delay.
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Testing

Load Indicator Output Test

Early model Static Trip !l trip devices have a nine pin connec-
tor on the front of the device to connect to the load indicator
unit, (see page 49). If the load indicator is available it can be
usedtotestthe output signals. Ifthere isa malfunction between
the two assemblies, substitution of either unit is the best field
test to isolate the defective assembly.

The output signal is a four bit, latched, parallel binary word
representing the calculated RMS current in the highest phase.
This is provided to the load indicator on pins 2 through 5 of the
nine pin connector, with the following code.

Binary Current, in Multiples of
Word Long Time Pickup Value
0001 06X

0010 0.7x

0011 0.8x

0100 0.9x

0101 1.0x (this is long tme pickup current)
0110 1.1x

0111 1.2x

1000 1.3x

1001 1.4x

The connector also contains +5 volts on pin 1 topower the load
indicator.

The negative or common line is on pin 9.

Pin 8 is a signal called Not Reset . This signal is usedtoenable
the load indicator and is +5 volts dc when current supplied to
the trip device is above approximately 100 milliamperes. Bes
low this input level none of the data is accepted. All ping'can
be checked with a voltmeter while current is adjusted as
desired. Flickering of the LED output is normal.

The load indicator assembly decodes the number and drives
a light emitting diode bar display to indicate the ma@nitude of
current. Theindicator also contains an alarm setting switchbahd
circuitry that selects any one of the current levelsindicated’and
closes a solid state alarm contact whenthatlevelis exceeded.

The solid state contact is rated 1 ampere &h25Vanéminal dc
or ac.

Tripping Actuator Test

If the trip device fails to trip the breaker, thexguestion arises as
to whether the trouble is in the trip devi€e or in the actuator.
Substitution of a known trip device'ig,aneasy way to supply a
quick answer.

Ifanothertripdeviceis riotavailablesthe actuator can be tested
by applying voltage4® its trip,winding with the PTS4 test set.
This winding connects t@rthe terminal block with the positive
terminal on numiden? and thenegative terminal on number 6.
The leads at the actuater agg also color coded, red is positive,
black is negative, and blue is the hold-in winding.

With the breaker closed apply DC voltage tothe terminals for
the trip winding, starbat zero voltage and slowly increase until
the actuatomtrips. The voltage should be between 3 and 6 volts.
Should ghe actuator fail to trip check the coil resistance. It
should bgpetween 15 and 25 ohms. Double check the polarity
of the tesveltage and check for any mechanical interference
in or around the actuator.
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A DANGER

Hazardous Voltage.
Will cause severe injury or death.

Turn power off and lock out supply
voltage before installing.

Do not disassemble the tripping@ actuator, this may partially
demagnetize it, and remagnetizing requires special equip-
ment.

Current Sensor Test
The tests described inghelpreceding verify performance of the
trip device and tripping actuator.

The third link in gh€yStatie Trip Il protection system is the
breaker mounted currentsensors. These are special purpose
current trafisfermefs. When secondary current testing is done
with the trip\device on the breaker, the current sensors are
subjegted to approximately their normal excitation so that a
transformerwith) shorted turns may show up in the form of
pickupr valies above tolerance. However, further testing is
requiredyto tell if the problem is in the trip device or in the
seqsors. Mereover, an open circuit in the transformer winding
or wiring would not show up at all. Therefore, it is desirable to
testythe Current sensors as described in the following.

Connections

If the trip device is on the breaker, disconnect it by removing
the connector strip from the lower row of terminal block
connections. The current sensors can now be tested by
making connections to the banana jacks on the top row of
terminal block connections.

Continuity Checks

An ohmmeter is most suitable for checking the continuity of
the sensor secondary windings and wiring. Connect the ohm-
meter from terminal 1 to terminal 5 for Phase 1, from terminal
2 to terminal 5 for Phase 2, from terminal 3 to terminal 5 for
Phase 3. The exact value of resistance is not important so
long as there is continuity. The resistance should be approxi-
mately the same for all phases on a given breaker, but can
vary widely for the various sensor ratings available.

When ground protection is provided, the ground sensor or
neutral sensor, whichever is used, is mounted external to the
circuit breaker and is wired to the trip device through the
breaker secondary disconnects on the side of the breaker. To
check this circuit the breaker must be in the TEST position.
Then the ohmmeter check can be made between terminal 4
and terminal 5 of the trip device terminal block. The circuit
breaker wiring diagram should be checked for any special
connections that may have been made. When the neutral
metering option is supplied, a ninth terminal is provided on the
trip device terminal block. Check for neutral sensor continuity
between terminal 9 and terminal 5 just as is done for ground
fault.
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Exitation Test

The purpose of an exitation test is to reveal shorted turns in the
currentsensor winding. Sixty (or 50) Hertzac voltage is applied
to the secondary winding and the exciting currentis monitored.
Short circuit turns will be revealed by excessive exciting
current and possibly by overheating of the winding. A 120V
variable transformer (Variac) and a low range ammeter is all
thatis required, although a 0-150Voltac voltmeter is desirable
to monitor the applied voltage. The ammeter in the PTS4 test
set can be used by passing current through the external
current input.

in the absence of a voltmeter the dial reading on the variable
transformer can be used as an approximate voltage indicator.
See table 5.

Table 5
Current Sensor
Exciting Current Test

120 Volt Maximum

Sensor Applied Variac Exciting
Rating Volts (V) Setting Current (A)
150 335 25 025

200 67 50 0.15

300 67 50 0.10

400 67 50 0.10

600 67 50 0.05

800 134 100 0.03

1200 & up 134 100 0.02

Again each phase must be tested in turn and the tripfdevice
must be disconnected. Connect the ac supply to terminals 1
and 5 for Phase 1, terminals 2 and 5 for Phase 2yand“from
terminals 3 and 5 for Phase 3. The output selector switeh cam
be used to select each phase when the PTS4¢#test seb is
used as the AC ammeter. To test the ground sengoror neutral
sensor it is necessary to have the breaker in the €ubicle, in
the TEST position. Again check the breakef wiring ‘diagram,
for any special connections that may Have Been made.

Table 5 gives the applied voltage andftestilimits of exciting
current for all standard current sensoriratings:

The value of .02 ampere is about the'lewest'readable current
using the ammeters in the PTS4 portable test sets, and the
sensorthat meets this limit will give salisfactory performance.
Normal exciting currents forsenserssfated 400 amperes and
above may be well belowthis value. Therefore when
checking high ratingsensers it/is essential to perform the
continuity check. Fer thelewerratios the continuity check can
be omitted sincefthe dndicated magnetizing current would
verify continuityg

Sensor Polarity

For the ground fault detection elements to operate properly the
sensors must be connected with the proper polarity. Siemens
current sensors and ground/neutral sensors are checked for
polarity at the factory and terminals are marked with a polarity
dot. Therefore a simple check for progerconnection according
to the breaker wiring diagramgis all\th@t should normally be
required to verify that the trip Uit is s€e€eiving the correct
ground fault signal.

If there is doubt that a givef, sénso¥is properly marked, its
polarity can be checked by 'flashing” the primary with a short
duration pulse of known dc p@larity and observing the polarity
of the induced secondaty, voltage on make and break of the
primary. A6 volt dry géljcan¥e used for the primary source and
the polarity indicated byja dc voltmeter connected to the
secondary winding.‘Refer to the equipment one line or breaker
wiring diagrandfomthe “€orrect neutral or ground return sen-
sor polarity.

Primary Current Testing

Testingywithyprimary current applied to the circuit breaker
requires a‘lew voltage high current supply that can deliver
currents'Up, to 4 or 6 times the sensor rated current. There is
commercially available equipment made for this purpose. This
equipment generally includes the ammeters and timers
needed to fully test the breaker.

Primiary current testing can provide the ultimate in assurance
that the entire protective system is functioning properly, since
the entire system is tested atone time. However primary current
testing may present additional problems. One major difficulty
arises from the non-linear impedance of the trip device power
supply circuit. This circuit is designed to provide power to
operate at low levels of current then change impedance for
higher levels of current to protect the trip device. When sup-
plied from a low voltage source this changing impedance
altersthe waveshapeof the current supplied to the trip device.
This can result in insufficient power to properly operate
the tripped device, or it may affect the indication of the
source ammeter, depending on the ammeter design, lead-
ing to the erroneous assumption that the trip device calibra-
tion is incorrect.
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One other major difficulty with primary current testing is related
to the duty cycle limitation of the circuit breaker and current
sensor. A properly operating tripping system will be self-
protecting from thermal damage up to the circuit breaker short
time and interruption rating, providing that the duty cycle
applicable for each rating is not exceeded. The standard duty
cycle for the short time rating as demonstrated per ANSI
C37.50is 0.5 Seconds On, 15 Seconds Off followed by another
On period of 0.5 Second. The On intervals are too short to read
the ammeter on the current source. For the instantaneous
interruption rating each of the On intervals are reduced to
approximately 50 Milliseconds. Because of this, calibration of
the trip device high range settings cannot be accurately done
with primary current.

The calibration can be verified safely at the lower settings and
“operation only” verified at the higher set points.

IMPORTANT: If the duty cycle limits are exceeded during
testing, the circuit breaker or current sensor as well as the
trip device may be damaged. Between tests, the unit must
remain OFF long enough to allow the current sensor to
cool. In addition, if there is a fault in the system, the breaker
may not operate within its rated time, and the system will
not be self protecting.

Therefore to properly protect the tripping system from
potential damage and still assure proper operation, the
following procedure is recommended.

If the breaker has a ground fault sensing trip device conpéct
a jumper between terminals 4 and 5 of the trip device.

1. Apply to one pole of the circuit breaker an input c@srent'of
one half the current sensor rating and measure theytrip
device power supply voltage. This voltage can sgymeas
sured with the negative lead of the voltmeter on/Pinf1 oR,2
of the 15 pin connector. The positive lead is tezminal bjock
number 7, the red lead of the actuator. Jf thisgveltage
exceeds 11 Volts with half rated currenbsupplied, itcan be
assured that the wave shape distortion camjbe disfegarded
except for its possible effect on the ammeter, indication.
Test all three poles of the breakefjinga Similar manner, this
establishesthatthe device power supply Citcuits are work-
ing.

2. Setthe long time current settingyto the .5 position. Slowly
increase the currentfromzesewhileWwatching the long time
pickup LED. Pickup should o€cdr at one-half the current
sensor rating with a“telerance_of minus zero to plus 20
percent, not inclu@ing aAy, ammeter error. Pickup is the
lowestcurrent aiwhichthe LED remainsilluminated. Repeat
for all three pdles of the gircuit breaker. This proves the
input circuits are allworking. When the pickup indication is
present, the long time Gircuit timing elementis released and
the device will time out on LONG TIME.

Repeat calibratior check on the other long time current
settings‘as desired.
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3. Set long time current setting on .5, long time delay,on 3'5,

short time pickup and instantaneous on 12. Set thefinput
current equal to the current sensor rating. Remove and
reapply the power, allow the device to time out and trip the
breaker. The time delay should meet the published curves
for the device being tested. Repeat fgFall long time bands.
Note that the Static Trip Ill longgime/Circtitsirespond to the
RMS value of the input current, and,depeading on the type
of ammeter being used the times may all appear to be
longerthan expected. If the teSt sgthas an RMS responding
ammeter the time values should check properly.

4. Setinstantaneous at 2, shorfitime pickup at 12, long time

delay on its maximumfef 30" The breaker should trip
instantaneous at twigeithe current sensor rated current with
atolerance of minus zeroite plus 20 percent. Repeat for all
three poles of the breaker.

5. Set short timeg{pickup,at 2, instantaneous at 12, long time

delay onfits maximum, and short time delay on minimum of
.08. Set lengytimercurrent setting .5. Slowly increase the
curgent. The breaker should trip at the current sensor rated
currentwith & tolerance of minus zero to plus 20 percent.
Tihetimedelay circuit can allow the currenttoincrease after
tripping has been initiated, so the rate at which the current
is increased must be limited to prevent “overshoot.”

Gy Withythe same settings as in step 5, adjust the supply

current to 3 times the current sensor rating. Apply the
currentand observe the tripping time. Testall five shorttime
@elay bands. Note if the device contains Zone Interlocking,
a Zl input signal must be supplied or the Zone Interlock
switchmovedto the “out” position in order totest other than
the minimum time delay band.

7. Increase both instantaneous and short time pickup to 12,

set the long time delay on 3.5, long time current setting on
5. Adjust the supply to twice current sensor rating. Apply
this current and observe tripping time. Test at the same
current for all long time delay bands. Verify that they meet
the published values. Other values of current can be tested
if overheating is prevented.

8. The operation of the Short Time 1°t ramp, and time delay

bands can also be checked as desired.

9. If the device has ground fault tripping, remove the jumper

from terminals 4 and 5. Set Ground Fault pickup on 60,
increase the supply current from zero, verify that the
ground circuit trips the breaker at 60% with a tolerance of
plus or minus 10% of the Ground Sensor rating. Lower
settings can be tested. Depending on the amount of
waveshape distortion there may not be enough power to
trip the breaker at the lowest available ground fault pickup
value with no other phase currents.

10. To demonstrate operation at normal control settings, reset
all controls to the desired values, set current to a high
enough value to definitely cause tripping, apply current,
and verify that tripping does occur as expected.
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High Potential and Megger Testing

Static Trip Il trip units are designed as part of an integrated
tripping system and are not intended for direct connection to
high voltage sources.

IMPORTANT: Injection of high potential to any of the trip
unit connections (including current sensor inputs, tripping
actuator outputs, PT module voltage inputs, control power
input, RS-485 communications output or sub D connec-
tions on the front of the unit) may cause damage to the trip
device or other portion of the tripping system including
associated accessories. Therefore to properly perform
high potential or megger testing on electrical equipment
which contains circuit breakers with Static Trip Ill tripping
systems, the following precautions should be observed:

1. The tripping system’s current sensors provide adequate
high voltage isolation from the primary circuits to allow
normal high potential or megger testing between phases
or from phase to ground without damage to the tripping
system. Do not apply high voltage to any of the tripping
systems secondary connectionssuchasthecurrent sensor
output terminals or the trip unit connection terminal block.

2. Forcircuit breakers equipped with communicating model
trip devices, do not apply high voltage to the communica-
tions secondary disconnect or to the RS-485 communica-
tions bus and 15V dc power supply wiring in the equipment
or on the circuit breaker itself.

3. Circuitbreakers equipped with power metering madeldrip
devices use specially-designed PT modulegyto “pro-
vide isolated voltage inputs to the trip device. These PT

modules are designed to withstand brief high potential
testing at up to 2200V ac without damage to the™trip unit
or the PT module itself. While inadvertent high potential or
megger testing should not cause damage, it will give
erroneous readings. Therefore the PT module should be
taken out of the circuit being tegted, just as is normally
done for traditional instrumentation”Far cases where the
PT module's input connectiohs arggnade to the circuit
breaker primary conductogs,, simply rack the breaker to
the disconnected positign to“perform high potential or
megger testing on the_electrical equipment bus or cable
runs. Otherwise, remove,thedPT module primary fuses to
test the equipmentor thebreaker itself. Refer to circuit
breaker or equipmentiwiting diagrams to determine how
the PT module s used in your application.

Communicating medel trip devices include low-level out-
puts whicl mayilbe wired into alarm or remote open/close
contfel circdits. When used, these outputs are wired into
theirrespective control circuits through interposing relays
which should be indicated on the equipment and/or circuit
breaker wiring diagrams. The control circuit side of the
integposing relays can be tested as is normally done for
secondary wiring. Do not use high potential testing on the
tripadhit side of the interposing relay circuits.

Trip units with Short Time or Ground Fault protective
functions may be wired together into a zone interlocking
system. Zone interlocking couplers, expanders or multi-
plexer/translator devices are used to make these con-
nections between devices. Do not use high potential
testing on these zone interlocking connections.
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Breaker Display Unit

The Breaker Display Unit (BDU) is used to locally monitor and
program Static Trip Ill trip units with metering and/or extended
protective relaying capabilities. The BDU may be mounted
on the front cover of Type RL circuit breakers or other sur-
face near the trip unit. The BDU interfaces with the trip unit
through the local communications port on the front of the trip
unit. Power for the BDU is supplied by the trip unit, eliminating
the need for an additional power source.

BDU Mounted on Type RLGirclit breaker

Operator control of the BDU's display and trip unit program-
ming is with the four-key key-pad. Each key has two primary
functions, depending”upon the parameter or data being dis-
played. The rimary functions of the keys are briefly identified
as follows:
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e scroll to previous window
in the sequence
e countup

e scroll to next window
in the sequence
count down

f e read additional data
Max ° display maximum value

e enter displayed data

Enter (e.g. protection, threshold)
Min e display mimipnumivalue

Selecting OperatingMode — There are two operating modes
of the BDU. The dataimede is used to read the parameters of
the meteredfunctions and toread the alarm, trip , and Min/Max
logs. The pragram mode is used when setting the configura-
tion parameters, alagm set-points, thresholds, and time delays.

Pressing'Read®and Enter at the same time toggles the BDU
between thedata and program modes. The modes will always
start@t thesbegdinning of their respective routines, regardless of
whére the window was in the exited mode. The words “DATA”
o PROGRAM” will appear on the display, indicating the
operating modes.

Read + Enter

Toggle by pressing the Read and Enter keys at the same time.

Data Mode - The data mode is the default mode of the BDU.
When power is first applied, the BDU will be in the data mode.
If the BDU is in the program mode and a key is not pressed
within five minutes, the BDU will automatically toggle to the
data mode.

Reading Metering Data - The BDU may be allowed to auto-
matically scroll through the real-time metered values or may be
manually scrolled with the Up and Down keys. If no key has
been pressed within 4 seconds after the data mode has been
selected, the BDU will automatically start scrolling through the
illustrated sequence. The automatic scroll mode will start
immediately after initial power up or after executing the self test
mode. The BDU does not automatically scroll through the
alarm and trip logs. After the BDU has scrolled through and
displayed all of the metered values, it automatically returns
to the beginning and scrolls through the values again. The
readout time of each displayed value is 4 seconds. The Up
and Down keys may be usedtomore quickly scrolltoa desired
readout. The display will remain on the selected measured
parameter until manually scrolled to another parameter or until
the automatic scroll mode is executed again. When a reverse
value is displayed, the display will alternately flash REVS and
the metered value. Similarly, LEAD (or LAG) will flash when
viewing power factor.
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In=144

Previous
Window

Up
Active ‘ Va = 279
Window a

Down

Next Vb = 277
Window

Scroll with the Up and Down keys

Data Mode Scrolling Sequence

Manual Scroll
Automatic Scroll

TRIPEOG

la=xxxx
1B =xxxx Phase Currents
lc=xxx

[ =XXXX Avg. Phase Current
Ig=xxxx Ground Current®
In=xxxx Neutral Current®

Va=xxx
Vb:XXX> Phase Voltages®
Ve=xxx

Vi =xxx Average Phase/\Voltage®

Vab=xxx
Vbc:xxx> Line Voltagés®
Vca=xxx

V% =x XX Average,Line,Voltage®
kW=xxxx- Kilowatts@)
kWD=xxxx—— Kilowatts Demand®

KVA=xxxx KilovolttAmps@

kQ=xxxx KiloVARS@

PF=x.xx Pewenkactor®

Hz=xx.x Frequency®

kWh=xxxx Kilowatt-Hours@®®

-kWh xxxx=="KileWatt-Hours Reverse®®
- KQh=xxxX—=— KiloVAR-Hours@®

Reading Maximum and Minimum Values — The maximum
and minimum values of a displayed real-time parameter are
read by pressing the Max and Min keys. The BDU will automati-
cally return to displaying the corresponding real-time value if
no other keys are pressed for 4 seconds. Pressirig Up or Down
while the BDU is displaying a maximum or minimum value
scrolls to the real-time value of the naéxthparameter in the
sequence. Thereset for the maximum and/minimum values is
in the program mode.

When the maximum power factoris'displayed, the display will
indicate leading or lagging,

Reading the Maximum and Minimum values

Reading the Alarm (ALRM) Log - From the “ALRM LOG”
window, the most recent alarm log event can be read by
pressing Read to display the cause of the alarm, followed by
Read (or Down) to display the associated measured param-
eters. The display will return to the "ALRM LOG"” window when
the Read (or Down) key is pressed after the last parameter is
displayed. Pressing Down or Upfromthe “ALRM LOG" window
scrolls the display to the next window in the sequence. The
cause and associated measured parameters displayed are
given in the following table. The message “No Log” will be
displayed if there is no alarm information available from the
trip unit.

Read
——
ALRM LOG | ——

= 0o

Read
(or Down)

Read (or Down)
I P arameter”

@ Only displayed for trip units with ground fault protection.

@ Onlyiidisplayed for trip units with neutral current metering option

@ Only'displayed for trip units with power metering option in

“ApWiretymode.

@QOnly displayed for trip units with power metering option.

© The, reset for the kWh and kQh is in the program mode. Note
that the BDU will automatically shift to MWh/MQh when the
values of KWh/KQh exceed 9999.

Reading the Alarm Log
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Alarm Log Cause and Parameters Displayed

Trip Log Cause and Parameters Displayed

If the BDU is connected to the trip unit when the alarm relay is
activated, the event is immediately displayed. The “ALRM
LOG” flashes on and off several times at 1-second intervals.
The BDU then automatically starts displaying the cause and
associated measured parameters. This sequence of flaghing
“ALRM LOG" and displaying alarm log values continugs until
any key is pressed, returning the display to manual control.
Note that the alarm log hasnotbeen erased when returping 1@
manual control and can again be read by manually scrollingto
the "ALRM LOG" window.

Reading the Trip Log - From the “TRIP LOG*Wwindew, the
most recent trip log event can be read by pressing Read to
display the cause of the trip, followed by ReadyorDown) to
display the associated measured parametersiihe display will
returntothe “TRIP LOG" windowwhentheRead (6r Down) key
is pressed after the last parameteriis displayed. Pressing
Down or Up from the “TRIP LOG" windowiscrolls the display to
the next window in the sequencefThe gause and associated
measured parameters displayediare given in the following
table. The message “No Logiwill,be"displayed if there is no
tripping information availablé fram the trip unit.

Read
TRIPLOG et o 7]

Read (or Down)
IS P orameter”

Reading the Trip Log
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Associated Associated

Alarm Measured Measured
Cause Message Parameters Trip Cause Message Parameters
Overcurrent OVER | Overload OVERLOAD
Over Ground Current OVER Ig la, Ib, Ic, and if Short Time SHORT
Over Neutral Current OVER In option present instantaneous SHORT,
Current Unbalance I UNBAL Ig, In Ground Fault GROUND
Communications OPENED or Shadow SHADOW
Command REMOTE CLOSED

Current Unbalance* | UNBAL la, b, Ic, and if
Over Voltage OVER V — option present
Undervoltage UNDER V Vab, Vbc, Communications Command REMOTE Ig, In
Voltage Unbalance V UNBAL Vca, V¥* Over Voltage” OVER'V
Reverse Power REVRS kW KW Under Voltage* UNDER V Vab, Vbc
Over Power OVER kW Voltage Unbalance* V UNBAL Vca, Vkx
Over kW Demand OVER kWD KWD Reverse Power* REVRS kW kW, kVA, kQ
Over kVA OVER kVA KVA Over Frequency* OVER Hz Hz, Vab, Vbc

Under Frequéncy” UNDER Hz Vca, V¥*
Over kVAR OVER kQ kQ
Over/Under PF PWR FCTR oF Note: * indicates," X" @ption tripping functions
Over Frequency OVER Hz Hz If the BBLLiS‘€annected to the trip unit when the circuit breaker
Under Frequency UNDER Hz is tripped, the eventisimmediately displayed. The “TRIP LOG”

flashes@n andoffseveral times at 1-second intervals. The BDU
then automatically starts displaying the cause and associated
measured parameters. This sequence of flashing “TRIP LOG”
anddisplaying trip log values continues until the circuit breaker
iS clgsed or until any key is pressed. Closing the circuit breaker
restarts the automatic data scrolling through the real-time
measured values; pressing a key returns the display to manual
control. Note that the trip log automatic flashing sequence
takes priority over the alarm log automatic sequence.

Program Mode - The set-points for the alarms, thresholds,
and delays are set in the program mode. They are protected
with a password to prevent unauthorized changes. The
password is not required to view the configuration and set-
points. There is rno automatic scrolling sequence in the pro-
gram mode. However, if no key has been pressed for five
minutes, the display will revert to Data mode and start its auto
scrolling of real-time metered values.

Entering the Password - After entering the program mode
and moving down (or up) in the scrolling sequence, the
“PASSWORD" message is displayed. If the Down (or Up) key
ispressedagain, the display movesto the next message in the
main scrolling sequence, but the configuration parameters
and set-points cannot be changed; they can only be viewed.
If the Enter (or Read) key is pressed, the four-digit password
may be entered. This will allow the user to view and change the
configuration and set-points.

The password is entered starting with the right-most digit.
Flashing acts as a cursor to indicate the active digit (this
manual will use an underline symbol to signify the digit which
would be flashing). The Up and Down keys are used to scroll
the numbers from O through 9. When the correct digit is
displayed, pressing the Enter key enters the number and
indexes the cursor to the next left digit. The digits not being
activatedaredisplayed as X's. Afterthe lastdigitis entered, the
word“Correct” or “Incorrect” will be brieflydisplayed. The BDU
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Program Mode Main Scrolling Sequence

PASSWORD

c
o
Pid
O
(@]
2
o]

ADDRESS

U Down

k)
Pid

XXXX

XXX

BAUD 9600
4800
Up Down 2400
| SCALE XXXX
Up l Down
G SCALE XXXX
Up l Down
V SCALE 600
480
380
Up Down 240
208
V MODE 3 Wire
4 Wire
Up l Down
ROTATION ABC
ACB
Up l Down
V SOURCE Top
Bottom
Up l Down

kW Demand

Downi

C
ae]

ALRM SET

Down

c
o
'

—
By
5
w

=
o
P
S
=
>

CLRM

O by ©
2L S LN
AimEhml
3| 9(5]9 ]z
= s |
=l 3

c
©

l Down

PASSWORD

Multiple ltems
Multiple Items
Multiple Items
Enter Key Only
Enter Key Only

XXXX

will then automatically return to the "Password” window. If the
password is correct, the operator may both view ‘and make
changes. If the password is incorrect, the operator may try to
enter the password again or may elect to only view set-points
and configuration parameters. This example shows entering
the password “5723".

Enter Scrollto 3

(or Read)

PASSWORD

Enter
Scroll to 2

Enter
Scrollto 7

Enter
Scroll to 5

Correct®

Automatic
Return

@ The message “Incorrect” will appear if the wrong password has
been entered.

The Password must be correctly entered to change configura-
tion parameters and set-points. Contact your Siemens sales
representative should you forget the correct password. Note
that the password, as well as all other programmable param-
eters, is storedin the trip unit’'s internal memory, notin the BDU.

Changing the Password — The password can be changed
once the current password has been entered. Changing the
password requires two matching entries of the new password,
as described below.

To change the password, enter the current password as noted
in the section above, but this time press and hold the Enter key
after the left-most digit has been keyed in. The message
“Correct” will be displayed, followed within a few seconds by
the messages “Change?” and then “New=XXX0". Now release
the Enter key and enter the new password exactly as was done
for the current password (note that releasing the Enter key
before the "New=XXXQ" message appears will cause the
display to automatically return to the “PASSWORD" window).
After keying in the left-most digit and pressing Enter, the
message “ReEnter!” will appear followed a few seconds later
by “NEW=XXXQ" (The Enter key does not have to be held to
automatically advance to this window). Reenter the new pass-
word. This time the message “Executed” will appear and the
display will automatically return to the “PASSWORD” window.
The password has nowbeen changed. If the second entry of
the new password does not match the first, the message
“Canceled” will appear briefly, the display will automatically
returnto the “PASSWORD" window, and the original password
will be retained. The example shows changing the password
from “5723" to “2001".
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Enter
(or Read)

PASSWORD
Scroll to 3

Enter
Scroll to 2

Enter
Scroll to 7

Enter
Scrollto 5

Press and
Hold Enter

Press and
Hold Enter

Release Enter
Scroll to 1

Enter

Enter

Enter
Scroll to 2

Enter

Alitomatic
Advance

Scroll and Enter
as above

Enter

Automatic Return

® The message “Incorrect” will appear if the wrong password
has been entered and the display will automatically return to the
"PASSWORD" window.

® The message “Canceled” will appear if the second entry of the
new passwaerddoes not match the first.

Chafging theyPassword (example shows changing password from
5223 t@y2001).

Viewing Configuration Parameters and Set-Points - All
itemsiexcept "kWDemand”, “ALRMSET" and “TRIP SET” have
a single parameter or set-point. To view a single parameter or
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set-point item, use the Up or Down key to scroll to the desired
item. Press Read to display the parameter or set-poift®Enter
returns the window to the main scrolling sequence.

Read to display; Enter to return.

The kWDemand varies only slightly from the single parameter
items in that there are two pakameters listed; “LEN=" for the
length of each period, and,“NUM=" for the number of periods
to complete the demand interval:

kWDEMAND

(or Down)

Viewing the'lkWDemand interval settings

"ALRMSET” and "TRIP SET" have several optional configura-
tion Parameters and set-points. To view an alarm parameter or
setspoint, scroll to the "ALRM SET" window. Press Read to
displaythe alarmfunctions and scroll with the Down (or Up) key
to the desired function. Note that functions that are pro-
grammed to activate the alarm relay or trip the circuit breaker
are highlighted with a solid arrow (“4”). With the desired
function displayed, press Read to view the configuration
parameters. Scroll down using the Read (or Down) key or scroll
up using the Up key to view the threshold and delay settings.
Continuing to press the Read (or Down) or Up keys will return
the window to the alarm function. Pressing the Down or Up keys
from the alarm function sequence will return the window to the
main program sequence. Note that “N/A” will be displayed if a
given option is not installed in the trip unit.

The same procedure is used to view the “TRIP SET" param-
eters and set-points. Note that some software version BDU's
will display “S="in place of “SET=".

Read Read
REMOTE

Up up Down

LO‘\/ER 14 ;‘_Tq

MANUAL

ALRM SET
DISABLED

SET=1500

Read
(or Down)

DLY=1OOSJ

U Read
p (or Down)

v
OVER Ig

RELY: ON
Multiple Items !

Read (or Down)
PWR FTR

Down

Up Down

Viewing the Alarm Settings
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Read
(or Down)

DLY=10s

Read
(or Down)

TRIP: YES

(or Down)

Viewing the Trip Settings

Setting Configuration Parameters and Set-Points - To
change the setting of a single configuration parameter or set-
point item, use the Down (or Up) key to scroll to the item in the
main program sequence to be changed. Press Read to enter
the parameter or set-point window. Some parameters and set-
points are entered using the same procedure as was used to
enter the password. The remainder are entered by scrolling to
the desired displayed selection and pressing the Enter key.

Read

V SCALE

Scroll

Adtomatic Return

Scroll to desired selection; pressdemter twiee to confirm (Example
shows changing V SCALE from(20840 480).

To change the setting of ap,alafmior trip configuration param-
eter or set-point, dse the Read and Down (or Up) keys to
access the desigd alafm orgrip function. Then press Read to
access the configukation séquence for the selected alarm or
trip functions. Note thatié/A” will be displayed if a given option
is not installed in the trip unit, and no set points can be
programmed. Each window in this configuration sequence
can now be chanded using the Up or Down keys to scroll
through digits or toggle through relay or trip options. Numbers
are entered\as is done for the password, starting with the right-
most digit. After the left-most digit is keyed in (even if it is a
blank“@myzero) and the Enter key pressed, the display will
request confirmation with the message “Enter?”. Press Enter
againte change the configuration; any other key to abort the

change and retain the original setting. Pressing Read.at any
configuration window will advance to the next window without
requiring digit-by-digit indexing and without changing the
setting.

Alarmandtrip settings can be cleared¥setting configuration
to “RELY:CLR" or “TRIP:CLR".

Read

Rown

ALRM SET

SET=150

Scroll to 1
Enter

SET=155

Scroll to 125
Enter

SET=125

Scroll to 225
Enter

SET=_225

Enter? @

Enter

-

Executed

Automatic
Advance

-

DLY=10s

Read

-

RELY: NO

@ Pressing any other key than Enter will abort changes and automati-
cally advance to the next configuration window.

Changing the Alarm Settings (Example shows changing OVER Ig
alarm set-point from 150 to 225).
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Breaker Display Unit

Read Read

TRIP SET

SET=20%

DLY=10s

Scroll to 18
Enter

i

DLY=18s

Scroll to 08

-

DLY=08s

Enter

-

Enter?

Executed

Automatic
Advance

TRIP:YES

® Pressing any other key than Enter will abort changes and/automat:-
cally advance to the next configuration window.

Changing the Trip Settings (Example shows clianging,| UNBAL delay
from 10 to 8 seconds)
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Clearing Min/Max and kWhr/kVARhr Values - The'minimum/
maximum values for all real-time measured parameters and
the accumulated kilowatt and kilovar hours can be cleared
after entering the correct password. To clear min/max values,
use the Up or Down keys to scroll through the main program
sequence to the "CLR Mn/Mx" window andgpress Enter. The
message "Enter?” will appear reqesting‘confirmation. Press-
ing Enter again will reset the min/maxiog imthe trip unit’s non-
volatile memory to the presept®walues, of each real-time
measured parameter, and theflmessage “Executed” will be
briefly displayed before returning to the “CLR Mn/Mx" window.
Pressing any other key will ab@rt Clearing of the min/max log
and return to the “CLR MnfiMx" window after a brief “Canceled”
message is displayed. Resetting the kilowatt hour and kilovar
hour registers to zer@'is agcomplished from the “CLR kWh"
window inthe same way, Notée that no action can be taken from
these two prograg®™uindows unless the correct password has
been entered.

LED Display, Brightness Control — The LED display bright-
ness has been selected to meet a wide variety of ambient
lightinggeonditions, and should not require adjustment. The
LEDybrightness can be changed, however, to meet extreme
lightingaconditions if required. To vary the brightness, select
the''DIMMER” window in the main program sequence and
pressiRead to display the preset setting; shown as “Bright=2".
I ithe password has been entered, the Up and Down keys
¢an|be used to select brightness from O (brightest) to 6
(dimmmest). The LED brightness will immediately change as
different numbers are selected. When the desired bright-
ness is found, press Enter to return to the "DIMMER” window.
Note that the new brightness number is stored in active
memory in the BDU and will automatically return to the default
value of 2 if control power is lost momentarily.

BDU Self-Test Function - The BDU has a self-testing feature
which allows the operator to check for proper operation of all
pixels (or dots) in the LED display, read the version numbers
of the BDU and trip unit software, and read the catalog suffix
number of the trip unit to indicate the metering and protective
relaying function options which are installed. The self-test
function can also be used to reset the BDU microprocessor in
the unlikely event of a program execution error.

The self-test function is activated from any window by pressing
the Up and Down keys atthe sametimeandthenholding them
down as the display automatically scrolls through “Test?”
followed by the LED pixel check * ". Releasing the keys
will allow an automatic scroll indicating BDU RAM memory
pass or fail, BDU ROM memory pass or fail, the BDU software
version number (shown as “BDU:2.10) followed by an indica-
tion of the installed metering and protection options and trip
unit software version number (shown as “CNPX 2.24") and an
automatic return to the top of the data mode sequence



Breaker Display Unit

. ] BDU Error Messages - The BDU constantly monit trip
Any Display Window unit for information and is able to provide some diagnostic
information as well as range and configuration checking. The
table below summarizes the messages which may be dis-

T—m hold Up and Down played along with a brief explanation of their meaning.

Error Message Cause of Error

Test? No Ack 1 Hardware problem with unications line

No Ack 2 No response or esponse from the trip unit
due to softw, al interference on the

O]

No Ack 3 Execution
| Release Up and Down confi
Config Er i rror between BDU and trip unit

ed values

rip unit.

Range Er t of permissible range

Automatic Advance Unknown

U cannot interpret the alarm log, trip log or
ther information requested from the trip unit.

RAM Pass

Automatic Advance \

ROM Pass

Automatic Advance

BDU: 2.10

Automatic Advance

CNPX 2.24

® Releasing the Up and Down keys before t
appears will automatically return to the initi
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Accessories

Zone Interlocking Components

Static Trip |1l trip units with the “-TZ" suffix are capable of being
connected together into a zone interlocking system. Zone
interlock expanders and couplers are used for connections
between Static Trip Il trip units. Multiplexer/Translators are
used for connections between Static Trip Il units and Sentron
Series molded case or SB insulated case circuit breakers with
zone interlocking capability (for additional information refer to
the Multiplexer Translator Information and Instruction Guide,
bulletin number 2.21-1A).

Zone Interlock Expanders

Two zone interlock expander models are available for use
with Static Trip Il units to connect a single upstream circuit
breaker to multiple downstream circuit breakers. One model
includes a cable for direct connection to the upstream trip
unit's sub “D" connector; a second version provides for addi-
tional inputs from downstream trip units. Each expander has
6 optically-isolated input channels for connection to down-
stream trip units. Each expander also includes a set of parallel
output terminals for connecting the zone interlock signal to
an expander farther upstream. No external power supply is
required.

Zone Interlock Expanders
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Zone Interlock Coupler

The zone interlock coupler is used to connect a single trip unit
into a zone interlock system, and includes a cable for direct
connection to the trip unit's sub “D” connector.dfhe coupler
also has one optically-isolated input and one output channel.
The input channel may be usedto cofineetito another coupler
associated with a downstream“gip Unit” The output channel
may be used to drive up to two upstreamf@oupler or expander
input channels connected in pafallel. No external power sup-
ply is required.

;s.“.."uum:u(g, ;
| 9 |

Zone Interlocking Coupler

Sealable Transparent Cover

The transparent cover is used to help prevent tampering with
the overcurrent protection adjustments. The cover is held in
place over the face of the trip unitwithtwo screws. Holes inthe
screws allow the cover to be secured in place with awire and
lead seal. Whenthe coverisinplace, the overcurrent protection
adjustments are not accessible.

Static Trip lll with Transparent Cover



Accessories

Power Supplies

Static Trip HIC/CP/CPX modeltrip units require external 15V dc
control power for the communications microprocessor. Three
power supply models are available with sufficient volt-ampere
capacity for up to 2, 8 or 16 trip units. Because BDUs require
the same amount of power as communicating trip units, you
must count both BDUs and trip units when determining the
power supply capacity you need. For example, the power
supply with a capacity for eight trip units can only support four
trip units if you attach a BDU to each trip unit. The power
supplies have 120V ac/125V dc input and typically mount in an
instrument compartment.

: B
Typical power supply mounted in instrument compartmegnt

Portable Test Set - Type PTS4

Siemens’ portable test set type PTS4 is desjgned for testing
Static Trip Il trip units. The test set provides a means of testing
the magnetic tripping actuator as well asihe tfip unit. The
portable test set, using power from an ordipary 120 volt
convenience outlet, can providéyeirCuit breaker testing
equivalenttomuchmore expensive angcumBersome primary
current testing. The instructions fér‘testing the Static Trip Il
with the PTS4 were presented(in the\Testing section. For
additional information see Portable diest Set - Type PTS4
Instruction Guide SG-3138,;

PTS4 Portable Test Set

Communications Secondary Disconnects

A specially-designed communications secondary dis€éonnect
assembly is used for Static Trip IIIC/CP/CPX trip unit's com-
munications, 15V dc control power and alarm signals. This
communications disconnect has gold plated “contacts for
reliable electrical connection. The ceMmunications discon-
nect is self-aligning and makes canta€t jh the connected
position only. Cubicle and breakerassemblies are available
for upgrades to Type RL circuit,breakers, for use by OEM's
or for retrofit applications.

p—

Cubicle Disconnect in Type RL circuit breaker compartment

Breaker Disconnect on Type RL circuit breaker
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Accessories

Breaker Position Switch

A spring-loaded switch is used for circuit breaker open/closed
position input to Static Trip NIC/CP/CPX trip units. The switch
assembly is designed for simple mounting to Type RL circuit
breakers, but can be used for retrofit to other circuit breakers
as well. The switch is wired to the trip unit as a 52b contact so
that an open connection will appear as a closed breaker.

Position switch mounted on Type RL circuit breaker

Interposing Relay

An interposing relay is required to integrate the Static Trip IC/
CP/CPX model trip units’ 100mA 12V dc Output 1 signainto
alarm or control schemes. The interposing relay providés a 1A
120V ac/125Vdcnormally open solid state contact and cande
mounted in the circuit breaker compartment.

Interposing Relay maunted in Jiype RL circuit breaker compartment.
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Potential Transformers

Two potential transformer models are available fortse with
power metering version Static Trip Il devices. The catalog
number PTM-A is designed for integral mounting on type
RL low voltage power circuit breakers; the PTM-B Uses a more
general purpose mounting which is fgetter suited for retrofit
applications. Kits are available whichlinélude the PT module,
wire and primary fuse assembliegyfor gp@rading Type RL,
circuit breakers or installatiom, onfether manufacturers
equipment.

Installed Potential Transformer on Type RL breaker



Ordering Information

Single Winding Current Sensors
Part Numbers 61-300-053-

Current Rating Part Number Suffix Frame Ratings
150A 501 800A/1600A/2000A
200A 502
300A 503
400A 504
600A 505
800A 506

1200A 507 1600A/2000A

1600A 508

2000A 509 2000A

1200A 510 3200A

1600A 511

2000A 512

2400A 525

3000A 526

3200A 513

1600A 514 4000A

2000A 515

3200A 516

4000A 517

Dual Winding Current Sensors with Separate 2000A
Ground Sensor Winding Part Numbers 61-300-059-

(Meets NEC Article 230-95 Service Entrance Requirement)

Current Rating Part Number Suffix Frame Ratings
2000A 509 2000A

1200A 501 3200A

1600A 502

2000A 503

3200A 504

1600A 505 4000A

2000A 506

3200A 507

4000A 508

Tapped Current Sensor Part Numbers 61-300
(Taps at 25%, 50% and 75% of Sensor Curr,

Current Rating Part Number Suffix
800A 501
1600A 502
2000A 503
3200A 504
4000A 505

Neutral/Ground Current S

Integral Conductor®, P ers 18-811-676-

Tripping Actuator 18-@-504

Zone Interlocking Components
Coupler with connector cable
Expander with connector cable

Expander without connector cable 18-658-143-546
Sealable Transparent Cover \ 18-658-574-882
Power Supplies

For up to 2 communicatin

For up to 8 communicatin
For up to 16 communicati

18-658-143-544
18-658-143-545

@ 18-658-143-549
* 18-658-143-550
- 18-658-143-551

its when determining the power supply
e power supply with a capacity for eighttrip

18-658-143-547
18-658-143-548

00-000-466-771
18-658-143-552

tial Transformer Modules

Kit for RL breakers
-2 Kit for Universal Mounting

18-487-906-501
18-487-910-501

reaker Display Unit
BDU - replacement unit only
BDU Cable Assembly only
RL 800 to 2000 Upgrade Kit*
RL 3200 to 4000 Upgrade Kit*

* includes prewired circuit breaker cover, BDU and cable

18-658-582-544
18-658-582-546
18-818-334-501
18-818-335-501

Portable Test Set - PTS4 18-473-254-502

Training Video Tape for PTS4 V003

Static Trip lll Retrofit Kits Consult factory

Neutral Current Sensors with Separate

2000A Ground Sensor Winding and Integral Conductor®
Part Numbers 18-811-676-

(Meets NEC Article 230-95 Service Entrance Requirements)

@ Brgaker mounted current sensors (61-series part numbers) can also be used

ound sensors where the integral conductor is not required.

Current Rating rt fix Frame Ratings Current Rating Part Number Suffix Frame Ratings
800A 506 800A/1600A/2000A 1200A 522 3200A/4000A

1200A 5 1600A 523

1600A 2000A 524

2000A 3200A 525

1200A 516 3200A/4000A 4000A 526

1600A 517

2000A 518

2400A P21

3200A 519

4000 520
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Ordering Information

e

Static Trip Il Part Numbers O

Static Trip Il trip units are identified by an 11 digit part number
(18-483-905-xxx). The last three digits in the part numbers

identify the trip units’ functional characteristics. s
Static Trip Ill Trip Unit Part Numbers 18-483-905-
Cat. Overcurrent| No Communication Communications
No. Tripping
Prefix Functions | (No Suffix) -C -CN -CP -CNP -CNPX
RMS- TI-T 504 510 516 522 528 552
RMS- TS-1Z 505 511 517 523 529 553
RMS- TSI-1Z 506 512 518 524 530 8 554
RMS- TIG-TZ 507 513 519 525 531 549 555
RMS- TSG-TZ 508 514 520 526 53 550 556
RMS- TSIG-TZ 509 515 521 527 551 557
Neutral Metering | Power
Static Trip IR Part Numbers (Retrofit Version) al Metering | Extended Protection
Static Trip IR retrofit version trip units are identified by an 11 Neutral Metering

digit part number (18-486-475-xxx). The last three digits in
the part numbers identify the trip units’ functional charac-

teristics, and are identical to the three digit coding used for

the standard package.

Static Trip IlIR Trip Unit Part Numbers 18-486-475-

Cat. Overcurrent| No Communication Communications P
No. Tripping A

Prefix Functions | -R -C-R @ -CP-R -CNP-R -CPX-R -CNPX-R

RMS- T-T 504 510 & 522 528 546 552

RMS- T1S-12 505 511 k 523 529 547 553

RMS- TSI-1Z2 506 512 8 524 530 548 554

525 531 549 555

RMS- | TIG-TZ 507 513 ,
RMS-  |TSG-TZ | 508 14 520 526 532 550 556
RMS- | TSIGTZ | 509 é 501 507 533 551 557

Neutral Meterng | Power Metering

\ Neutral Metering | Extended Protection
O Neutral Metering

NOTE: Early model Static Trip lll trip units supported
the load indicator accessory and had a medium gray
faceplate. These units are no longer in production, how-
ever 18-483-905-xxx part numbers above with similar
functional characteristics can be substituted. Consult

factory if support for an existing load indicator accessory
is required.



Ordering Information

Trip Unit Catalog Number Definitions

The letters following the RMS at the lower right of theifropt of a
Static Trip Il trip unit identify the specific functional character-
SIEMENS.  Suic T i istics of the device. The definitions of the letters are as follows:

Static Trip lll Catalog Number Definitions

R—m@-@@@

Basic Product Designations:
T = Long Time with
switchable thermal
memory
S = Short Time
| = Instantaneous
G = Ground Fault

LCD Targets/Wat€hdog Gircuit

Zone Inteflogking (Capability
(Automatieally,supplied with
Shast.Timetand/er Ground Fault)

'y Y 18 ‘ Communications Capability

SIEMENS | Options Available With Communications:
N's,Neutral Current Metering

R,= Power Metering

X)= Protective Relaying

Retrofit Package for Universal Mounting
(not included as part of the front label identification)

"SIEMENS ' -Static Tip IIT

i

Obsoléte Version
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