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A DANGER

Hazardous voltages are present in the equipment
which will cause severe personal injury and equipment
damage. Always de-energize and ground the equip-
ment before 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 dan-
gerous conditions which can cause severe personal
injury or equipment damage. Follow all safety instruc-
tions contained herein.

Circuit breaker indicators shown inthisbookletareforillustration purposes@nly - €ircuit

breakers are to be installed in “Discharged” and “Open” positions ofly.

IMPORTANT

The information contained hereinis general in nature and not iptended for specific
application purposes. It does not relieve the user of responsibility to use sound
practices in application, installation, operation, and maintenance of the equip-
mentpurgkased. ‘Semens reserves the righttomakechangesinthe specifications
shown Herein ur tG rmake improvements z‘any’ﬂ‘m’e witheut notice or obligations.
Should a conflict arise between the general iaférmation contained in this publi-
cation and the contents of drawings or supplementary material or both, the latter
shall take precedence.

NOTE

*Authorized and qualified personnel—

For the purpose of this maplial.a qualified person is one who is familiar with the

installation, construction ar operation of the equipment and the hazards involved.

In addition, he has the following/qualifications:

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

(b) istrainedin theypropercare and use of protective equipment such as rubber
gloves, hard hatisafety glasses or face shields, flash clothing, etc., in
accordanceWwith established safety practices.

(c) istrainedyin rendering first aid.

SUMMARY

dheseyinstructions do not purport to cover all details or variations in equipment,
nor 4o provide for every possible contingency to be met in connection with
ingtallation, 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 should 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
units have afull complement of standard and optional features.
Included in these features are serial communications, energy
monitoring, and additional protective relaying functions. This
full-features capability together with programmabile 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
allowsformoreaccurate overcurrent protection and eliminates

nuisance tripping due to harmonic distortion of the current
waveform.

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

interchangeable on any frame rating of Siemens &ype RL low

voltage power circuit breakers.

e Static Trip lll models provide basigfovereurrent protection.

e Static Trip lIC versions provide, the¥added capabilities of
communications and current metesing®

e Static Trip IIICP devices havgfill,power metering.

e Static Trip ICPX trip units have'extended protective relay-
ing capabilities.

Static Trip Ill trip units are alse, available with a universal
mounting package for retrafit applications. The trip units may
be used to retrofit théfow, voltage circuit breakers of almost
every switchgear manufactirer.
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General Information

Overcurrent Protection Configurations

Static Trip Il 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

Long 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-TS/Gr _

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, elimifiass

ing the need for batteries. In addition to the tripping informas-

tion, improper operation of the protection microprocessois

displayed on the LCD. The displayed legends are:

e OVERLOAD - long time delay tripping

e SHORT CIRCUIT - shorttime delay or instantane@us ripping

e GROUND FAULT - ground fault delay tripping

e DISABLED - watchdog circuit indicates pratectionmicro-
processor not functioning properly

Communications and Metering Functions

Static Trip NIC trip units meter and,comimunicate phase cur-
rents; Static Trip IIICP trip units meter ‘and communicate
currents, voltages, power, and epergyainformation. Neutral
and ground current metering is availableonbothmodels. (See
table for list of parameters measured.)

A second microprocessor, réferredit o as the communications
microprocessor, is used. in these trip units to implement the
communications ang meteringsfunctions. A green “Comm
Watch” LED, visiblé from thedfgont of the trip unit, provides a
visual indication &f the@peration of the second microproces-
sor. When the contralowerfis present and the microprocessor
is passing the built-in-test'routine, the LED blinks with a half-
second pulse every three 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 Accessorjes section)
The accuracy of the integrated digital metering functions
is comparable to separate traditional@naleg instrumentation.

Metering Functions

Measured Model

Parameters ne Hnce
Phase Current o .
Avg. Phase Currents . .
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 - oA
kVARMours
Powerikactor
Frequency:

® © e 0o 0o 0 ¢ o 0 0 0 0 o

D Incladed when ground fault protection specified
@ Requirés “N" option and neutral current sensor
@ Onlyrdisplayed for four wire gvstems

Two 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 porton 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
IICP 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 a password to prevent their being changed by unauthorized
personnel. Viewing of the set-point values is unprotected.



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 currentds, sett@ya fraction of the current
sensor rating.
1) (2) Long Time Delay Region
( The long time delay is set to an inverse'hrampydelay referenced to 6 times the
long time setting
(3) Short Time Pickup Region
1000 k The shorttime pickup is set to@mudltiple of the long time setting.
; (4) Short Time Delay Region
The shorttime delay is setd@a fixe@delay with or without an inverse 12t ramp delay
referenced to 6 times tfie longitime Setting.
(5) Instantaneous Pickup Region
The instantaneoug,piekup isiset to a multiple of the current sensor rating.
100 (6) Ground Fault Pickup Region
+ The groundifatitipieklp is set to a percent of the ground current sensor rating.
(7) ~"¥*Q@gbult Délay Region
B The grigidifault delay is set to an inverse I°t ramp delay that reverts to a fixed
delay,
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°
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Installation and Adjustments Instructions

Long Time Fault Protection

Long Time
Setting Delay

i 8 6 10
3.5

1.0

x Sensor s @ 6x Setting

Long Time Setting

The long time setting establishes the maximum current lexvel 24
which the circuit breaker will continuously operate without”
initiating a tripping sequence. With the setting switch, the
continuous operating current level may be setto .5, .55, .6, .65,
.7,.75, .8, .85, .9, .95, or 1.0 times the current sensor rating.

Thevariance in the tripping sequence pickup due to electronic
components tolerances is less than 10%. The trip units_a €@
designed to accommodate this variance. The pickup 48 aus
tomatically setby the trip unitto a value thatis 10% greater than
the switch setting. Therefore, the actual pickup value Willdoe
between the switch setting and a value 20% greaterthan the
switch settings. This ensures that the circuit breakerywill
operate continuously at a current corresponding t@ theswitch
setting.

On a Siemens Type RL circuit breaker, the cufrent sensor rat-
ing is given on the circuit breaker ratingabeNecated directly
above the trip unit. A similar sensor ratingylabel should be
found when retrofit to other manufactuger’s circuit breakers.

W o A

Circuit Breaker Rating Label

Current in Multiples
of Sensor Rating

A 2 3 4 5 6 7891
10000
9000
8000
7000
6000 Long time sétting sebat .8
Long time pickup will be
5000 between“8,and®96 times
8 the sensor rating.
§ 4000
Q
Q
(7]
£ 3000
Q
E
=
2000 5 -
\ k
1000 i

Example — Long Time Pickup



Installation and Adjustments Instructions

A switch on the front of trip units with short time fault protection
allows for the selection of an inverse It ramp function short time
delay. In some applications the I°t delay allows for better co-
ordination 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 I?t 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
10

P 2

ay Band

I
4 second

delay band /
P i P U]

Time in Seconds

.08 second
delay band
.15 sgcond
dellay‘banld
22'second] |
delayBand 4

Bysecond |
delay band

ESEE AT

1

01

Example — Short Time Delay Bands with [®tramp delay
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Instantaneous Fault Protection

instantaneous
Pickup

8

12

X Sengor

-\nstantaneous Pickup

“FrcMstartaneous pickup sets the level of high current at
whighetheltrip unit will trip the circuit breaker without an
inteational time delay. Non-delayed tripping, in response to a
severe overcurrent condition, minimizes potential damage to
electrical systems and equipment. The instantaneous pickup
maybesetto2,4,6, 8,12, or 15timesthe currentsensorrating.
T#e pickup 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

1 10 100

(]

©

c

o

(%3

o

(7]

£ | Instantaneous Al

o Pickup set at 6.

E 1 : SaE

= L Instantaneous pickup=d
L will be between 6.0 -
[and 7.2 times the T[]
| current sensor rating _| | |

2 1

o

3

- Maximum

Interrupting

.01

Example - Instantaneous Pickup
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Ground Fault Protection

Ground Fault
Pickup Delay

50 60 40
40 25

SIEMENS

Ground SensoTs
Oirect ground Sensgr

10 rating N/A

Neutral ground®sensor

rating 800 / 0.5

% Grd. Sensor

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

Ground Fault Pickup Direct'Seurce or Zero Sequence Ground Fault Schemes

The ground fault pickup sets the level of ground current at

which the circuit interruption sequence is initiated. Together ey in P

with the ground fault delay, this setting allows selective trippié= ~ of G?guﬁt,"é‘;?,‘sg‘, Re;ﬁﬁgt

between main and feeder or other downstream circuit JoFea- 10 50 100
ers. The ground fault pickup may be set to 20, 30, 40, 50 or, 10

60% of the ground sensor rating. The tolerance on theigroénd
fault pickup is plus or minus 10%.

[ Ground fault

Note that the ground fault pickup adjustment references,the pickup set at
“Ground Sensor Rating.” This gives simple referenging re- 50%.

gardless of the type of ground fault scheme used. Further- —— Pickup will be
more, it allows trip units to be interchanged’between circuit between 45 and
breaker framesofallratings and between different groundfault 50 55% of ground

schemes. The ground sensor rating appearssen the circuit sensor rating.

breakerratinglabelabovethe trip unit f@rresidual ground fault
sensing schemes, or on the right,sidetef the CTircuit breaker
cubicle for direct source or zero seguencetype schemes. See
the ground fault sensing diagramssfor additional information.

Time in Seconds

1

Example — Ground Fault Pickup

Residual Ground Fault Schemes

15



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 ground faultdelay bandis aninverse |’t ramp
function that reverts to a fixed delay at the value selected with
the ground fault delay switch. The lower value of the I°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 Sensor Rating

10 100 1000

10

: [’t Delay band,
minimum pickup setting

L/ I
: | Pt Delaya&dd |

maximum pickup|
| setting

-t

(2]

°

E .4 second

g delay band

n .25 second

£ delay band

Q

E .1 second
delay band

.01

Example - Ground Fault Delay Bands

Ground Fault Memory Circuit

All Static Trip Il trip units with_grodmndgfault protection come
equipped with a ground falllt jmemory circuit. This circuit
effectively integrates groun@, faulttcurrents with time. This
provides an added pretection Byspreventing the ground fault
delay circuits from peinggesetwhen the ground fault currents
are intermittent and/ogferratic. The time constants for the
current integration are 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 attip unitwith long time, short time, and instantaneous
fault pratection. The construction of a curve for ground fault
protectiomorfor trip units without short time or without instan-
taneus*adlt protection is very similar.
1_ Select the long time setting and delay band to be used.
Example: .6 long time 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 pointt6 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 shoridife pickup point).
This line is the lower limitofthe léng time delay band. (Note:
without short time fault protection‘the line would extend to
the instantaneous pickup paint.)

Example:  From (1x, 360 sec)to\short time pickup point
(The line would pass¢through the
reference point{6x, 10 sec).)

Long Time Long‘Time Reference
Delay Band Pickup Point Point

30 seconds (1x, 1080 sec) (6%, 30 sec)
17 seconds (1%, 612 sec) (6x, 17 sec)
10 seconds (ix, 360 sec) (6x, 10 sec)
6 secofids (1x, 216 sec) (6%, 6 sec)
3.5 seconds (1x, 126 sec) (6x, 3.5 sec)

A DeigWayertical line fromthe top of the graph to the long time
pickdp, poidt: This line defines the minimum long time
pickup.

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

5 Select the short time delay band to be used.
Example: .3-second delay band

, Draw a vertical 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 pointto
.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 sensor rating, it must be divided by the long time
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 pickup point.
This line is the lower limit of the short time delay band.
Example: From 4to20 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 .07 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 new reference point (6 x 120% = 7.2x, 10
sec).

c. Maximum shorttime pickup is a vertical line
fromthe pickup pointtothe .37-secondtime
line.



Installation and Adjustments Instructions

d. Maximum short time delay is a horizontal line extends from the maximum value ofthe shopt timeldelay
line along the .37-second time line from the band to .07 seconds, the maximum interruptingime.
maximum short time pickup to the maximum Example: (12 + .6) x 120% = 24

instantaneous pickup. 12.The PPt 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
spondingtoa value thatis 20% greater than the setting. The Short Time Fault Protection.
Current in Multiples of Long Time Setting
A 1 10 100 1000
10000 | —— e
-STEP 4 - Draw minimum|-J
“long time pickup line —3
- STEP 1 - Select long | |
- e Ziﬁtalr;gbgﬂg ong STEP 10a - Draw maximum
: T long time pickup line
7 8 (EE
1000 . 1o o .
[] —
: oy AN
Long Time | <l 13 Y
Setting ‘H
i A
6 10
35 17
% STERAOb - Draw upper limit |
/ = imedelay band R A%
100 Long Time
Delay
[ |
STEP 3 - Draw lower limit
of long time delay band
L] I
® STEP 2 - Select M
° — short time pickup 1~ Short lifMe R«
g ot pickup point Reference point, (7.2x, 10 sec), for upper
o 5 6 / limit of long time delay band (calculated)
& 10 |- 7 H -ttt ——
— 3 8 N ] .I I I e ] I
£ — 1 = Reference point (6x, 10 sec), for lower
o — 2 limit of long time delay band (given)
—  Short Time
= L 5 1 | [ |
; ickup , gTEP1OI DI T |‘|||!|h
STEP 6 -‘Braw minimum | X 10c - Draw maximum short
shorfitime, pickup line =1k timepickupline
o W [ I T T TTTIT
STER'S - Seléct :
y short'time delay band rSaES églég)ra‘” short time It
: ddil II I I T T 1117
iy 22 % 1T T T T T
‘ STEP 10d - Draw upper limit of
40 short time delay band
Short Time R 4
Delay . STEP 11 - Calculate/Draw maximum
STEP 8 - Draw lower limit " : T
RN of short time delay band instantaneous pickup line
STEP 7 - Select/Calculate
A Instantaneous pickup line
. 6, 12 /1_ _i__
2 *5 STEP 9 - Draw minimum *- bk e
instantaneous pickup line __| ~ Maximum = il
Instantaneous - “Interrupting b
Pickup — Time = .07 sec. 4=

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

e 3-Phase, 4-Wire Residual

e Direct Ground

e ZeroSequence

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 sam data in the
execution of the ground fault protection ﬂfﬁc‘ﬁﬁﬁ.‘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 se=smired by NEC Article
230-95 for service entrance applications. Wiring diagrams
for the two 3-Phase, 3-Wire ground fault sensing schgmes
are given in the Current Sensor Wiring Diagrams section. In
either case, the current sensors are mounted on the Cifedit
breaker. No external current sensors are required.

Residual (3-Phase, 4-Wire) - In the 3-Phase, 4-WirgfResidual
scheme a fourth current sensor is connected in the/nédtral
conductor to “Sense” normal neutral currents. dpder.narmal
system conditions the vector sum of the currents in all phases
equals the neutral current. This is also tru€undek the gondition
of an overcurrent phase-to-phase fault and phase®inbalance

condition. When a phase-to-ground fault occurs,, the [fault
current returns via a path other than the neutral. Therefere, 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 withgseparate 2000A NEC
windings are usable for this sensinglschéme, just as for 3-
Phase, 3-Wire residual ground seasing (see Current Sensor
Wiring Diagrams)

Direct Ground - In this schemg, thelphase currents are not
used in detecting and processing ground faults. The trip unit
executes the ground fault protection function based on data
from a ground current sémsor. This sensor is located on the
neutral connection to groun@atthe service entrance, and is
connected to the appropriate input terminals on the trip unit
(see Current SensorWiring Diagrams).

Zero Sequence/ Thisyscheme is very similar to the Residual
Schemes. Ahe traditional method isto use a core balance type
current sensor, whieh' encircles all phase conductors and
neutral on a feurwire system. Under normal system conditions

mm 3 OfEse-tosphase fault condition, there is no output from

the,senser tothe trip unit because the vector sum of the
currents through the sensor window is zero. If a ground fault
ocgurs,thepground current is not seen by the sensor, which
returns to the source by a path other than through the sensor
Windows, The sensor detects this current imbalance and pro-

*?,des the data required by the trip unit to execute the ground

fault protection function. The zero sequence sensor is con-
nected to the appropriate input terminals of the trip unit (see
Current Sensor Wiring Diagrams).

Alternatively, three or four current sensors or standard CT’s can
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 Mtd
Current Sensors

Power N

Transformer

Circuit
Breaker
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Neutral Bus
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Ground Bus

Neutral Bus
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..‘Fr‘

Trip
Unit Phase & Neutral
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Inputs

Resdiial)Sensing, Circuit Breaker Wiring for Ground Protection (3-
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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.
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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 by the
tripping of the lowest level circuit breaker experiencing 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 also befeonnected into a
zone interlock network with Siemens®molded case and/or
insulated case circuit breakers’ trip“@pits"The connection of
Static Trip IIl trip units into a zafejimterlock network is with a
Multiplexer/Translator or with Zong'Intérlock Expander(s) and
Zone Interlock Couplers (seg@Accessories section). The 15-pin
sub “D” connector on the frémt of the trip unit is used in
connecting the trip unit int@the ngtwork. The zone interlock “In/
Out” switch on the froptief thewfip unit provides local configu-
ration control. Set thgizoneiaterlock switch to the “Out” position
when not used in a zépe interlock network to avoid selective
coordination prablems.

¥ I

Feeders

Z| Expander

Fxample of Zone Interlocking Connection between Static Trip Il devices
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Metering and Extended Protective Relaying

Metering Functions

The metered and logged parameters of Static Trip HIC/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-time 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
LineVoltage

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

Ib = XXXX

lc = XXXX

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

Measured RMS Value of Ground Current

Range: 0 to 125% of Ground Sensor
Primary Rating
Accuracy: £1% of Ground Sensor fron®s

10% to 125% of GroundeSen:
sor
BDU Display: 1g = XXXX

Measured RMS Value of Neutral Current

Range: 0to 1000% of Neutgah€urrept
Sensor Primary Rating
Accuracy:  +1% of Neutral_Sensor/from

10% to 125% @f Neutral'Sensor
BDU Display: In = XXXX

Measured RMS Value@f eagh
Phase Voltage
(4 Wire Mode only)

Range: 0 tes380W0lts

Accuracy: 1% ofgeading from 70 to
380 Volts

BDU Display™¥a =XXX
Vb= XXX
Vgi= XXX

Arithmetic'Average of A, B and C
Phage Voltages (4-Wire mode only)
BBU Disglay: 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
Veca = XXX

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

/]
—-

Parameter
Frequency

Real Power

Reactive Power

Apparent Power

Power Factor

Kilowatt Hours

Kilowatt Hours
Reverse

KiloVAR Hours

Description

Measured Line Frequency taken from

Phase A Voltage

Range: 45.0t0 70.0 Hz

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

BDU Display: Hz =XX#X

Signed Sum of theiMeasured Real Power
of all 3 Phasgs imyKilowatts

Range: 17,200 (Normally Limited by
Breaker Size)
Accuracy. Wt2% of Reading provided

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

BBU Display: kW = XXXX

Sighed Sum of the Measured Power of all
3Phases 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.
Bud Display: kQ = XXXX

Sum of the Apparent Power of all 3
Phases in Kilovolt Amperes

Range: 0 to 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: 0t0£9,999,999 KilowattHours
Accuracy: 2% of Reading

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

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

Range: 0 t0 £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 circuit breaker
are connected to the normal power source, and the trip unit is
configured with “V SOURCE" setto “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 convg&ons 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 Powef Flow
(KW/KVAR ) (KW/KVAR
P

consumed by TSIG supplied By
the “LOAD") C

S

|

)

“LOAD"

the “LOAD")

Circuit Breaker/Trip Unit symbols showing power flows

kVAR (reactive powef)

4
-kW (reverse) +kW (forward)
+kVAR (forward) +kVAR (forward)
-PF (leading) +PF (lagging)
X
NS
it 1 kW (real power)
T v
-kW (reverse) +kW (forward)
-kVAR (reverse) -kVAR (reverse)
+PFN(lagging) -PF (leading)

Power Diagram with 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 is capable
of tripping the circuit breaker when the proper conditions are
met. To activate a function, first set a pickup,value and a delay
value; then enable (turn on) the function#When the measured
conditions relating to the appropfiate furcCtion exceed the
pickup value, a pickup flag willghe setand the value of the
measured conditions will be |9ggedhinto the trip unit's event
log. If the pickup stays on for thefdelay value time, the circuit
breaker will be tripped. In additionfthe measured conditions
at the time of the trip, theyrelaying function which caused the
trip, the breaker status, andithe/time of the trip will be entered
into a trip log. The data“imthe event log and trip log can be
viewedfromamastérgdevicelsing the RS-485 bus. The trip log
can also be readsfromthe BDU accessory, but without time-
stamp information,

Note: All relaying functions, except current unbalance, are
prevented fremi@perating unless the circuit breaker position is

. sgzas€tas closed. Thisfeature prohibits repetitive pickups and

trip signals frémbeing generated on an open breaker. Repeti-
tivepickupgwould result in multiple writes to the eventlogs and
triphlogsyrepetitive trip signals would result in multiple drive
signals being sent to the actuator. For example: The
underwoltage relay on an open feeder breaker is enabled with

pickup of 440 volts and a delay of 1 second. An upstream
cirguit breaker is opened. Without the above feature, the
uRAdervoltage 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, (1a, b andIc)is compared tothe
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 must remain active for the entire delay time
for atrip tooccur. 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 Clr
Pickup: 5% to 50% in increments of 1%
Delay: 1to 15 seconds in increments of 1 second

Average current is defined as [la + Ib + 1c]/3 = I*

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

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

Pickup Inactive: Time at which pickup went inactive.
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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 tripis recorded in the trip unit’s
nonvolatile trip log.

Programmable settings:

Trip: Yes, No or Clr
Pickup: 5% to 50% 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 (9l

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.

Datarecorded 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 fufe:
tionthat protects against a line-to-line under voltage condition.
Tripping occurs when any line-to-line voltage drops belew the
programmed under voltage pickup for a period af time)equal
tothe delay time setting. The pickup must remaimractiveffor the
entire delay time for a trip to occur. If the under voltage
condition subsides in less time than the delaytimegthe pickup
will go inactive and the under voltagé pretective relaying
function will be reset. When tripping ocurs, the’condition that
caused the trip is recorded in the tripunit’'siaonvolatile trip log.

Programmable settings:
Trip: Yes, No or CIr
Pickup: 60to 660 volts in_increments of 1 volt
Delay: 1to 15 second§’indngrements of 1 second

Pickup occursif Vab, VBeorViea islless than the pickup setting.

Data recorded inghe eventlag:
Pickup Activeg:.  Time at, which pickup went active and
Vab, ¥bc and Vca at pickup.

Pickup Inactive: Time at which pickup went inactive.

Over Voltage - Over Voltage is a protective relaying function
that protects against a line-to-line over voltage condition.
Tripping oecurs when any line-to-line voltage exceeds the
programmediover voltage pickup for a period of time equal to
theddelayytime setting. The pickup must remain active for the
entise delay time for a trip to occur. If the over voltage condition
Subsides in less time than the delay time, the pickup will go
ingctive and the over voltage 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 Clr
Pickup: 60 to 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, VbglandVea at pickup.

Pickup Inactive: Time atwhich pickup went inactive.

Under Frequency - Under Freguency is a protective relaying
function that protectsfagainst'an under frequency condition.
Tripping occurs whien theyfrequency drops below the pro-
grammed under frequency pickup for a period of time equal
to the delay timie setting. The pickup must remain active for
the entirg,delay time for a trip to occur. If the under frequency
conditionisupsides4n less time than the delay time, the pick-
up will gojinaetive and the under frequency protective

_relagingfu: «~ic Will be reset. When tripping occurs, the actual
conditien thaticaused the trip is recorded in the trip unit's
noavolatileytrip log. Under Frequency is disabled if Va is
less than Q0V.

Programmable settings:
rip: Yes, Neor Clr
Pickup: 45.0t070.0 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 for atrip to occur. Ifthe 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
is recorded in the trip unit's nonvolatile trip log. Over Frequency
is disabled if Va is less than 90V.

Programmable settings:
Trip: Yes, No or Clr
Pickup: 45.0to70.0 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 Clr
Pickup: 10to 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 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 optiongpresent — In

Current Unbalance la, Ib, ic, and if option presents, In, Ig

Vab, Vbc, Vca, andp/*=
Vab, Vbc, Vca, and Ve
Vab, Vbc, Vcaandy/**

Over Voltage
Under Voltage
Voltage Unbalance

Hz, Vab, VbcWVca and V**
Hz, Vab, Vbe. Voayand Vx*

kW, K@, and kVA

Over Frequency
Under Frequency

Reverse Power

Shadow la,diomlc, andgif option present - In, Ig

Alarm Functions

There are up to 15different,alarm functions available with a trip
unit, dependingfipanthe model type. The basic communicat-
ing trip unithStatic(Trip' 11IC, provides 2 or 3 alarm functions
depending ‘onpresence of the ground fault protective func-
tion. The "P™eptidn provides 11 additional alarm functions

Wtk fhe, N eption provides 1 more. Each alarm function is

usepprogtammable for mode of operation, alarm threshold
valug,“and delay time.

There are two user-selectable operating modes associated
with eagh alarm function. The first sets the alarm function on

Trip Log - The last 3 tripping events a'rg,écorded in the trip T3 offyJn the off mode, alarm threshold and time delay values

unit’s nonvolatile triplog. Included in the recording are the gime
of the trip (year, month, day, hour, minute, second{ and
hundredths of seconds), the condition of the circuit breaker
(open, closed or failure), all the basic and extended pickups
which were active at the time of the trip, the condition of theéitrip
unit’s protection microprocessor (Pass/Fail), and ghejactuat
protective function (basic, extended, or shadow) which£aused
the trip. A “failure” condition is recorded if the gireuitbreaker
position is not sensed to go open within a set time limit after a
trip command is issued. In addition, thé’relevant measured
parameters at the time of the trip are also stored in'the trip log.
The measured currents at time of tripqare caleulated over
approximately one cycle at the time attrip command is actually
initiated. The magnitude of the measuredieurrent will be limited
by saturation of the current sensorg aboye about fifteen times
rated primary current, but should still pravide an indication of
which phases were involved even, fomasmajor short circuit. All
ofthetrip loginformation may/pe @ad by a master device, such
as a Power Monitor™ @anel‘via the RS-485 bus. The most
recent trip event datafwithout the'time-stamp information may
be read locally with thegBreaker Display Unit (see Breaker
Display Unit section) 4Note ghat time stamped information
requires a master devige togeriodically 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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€an be set, but no action will be taken. This effectively disables
th€ respective 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 sets relay 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
closewillbe identified as part of its event log 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
recent relay 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
manual mode, alarm functions 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 providesthree possible operating
modes for each alarm function as summarized in the table
below.

Over Range Alarms

Min.
Alarm Alarm | Model
Alarm Threshold Delay | Type | Measured
Function Range (Sec.) | Req. Parameter
Over Phase Current | 1-40,000 Amps 1-255 | C la, Ib, Ic
Over Ground Current | 1-4.000 Amps 1£285 | C Ig
Over Neutral Current | 1-40,000 Amps 1-285 | CN In
Vab, Vbc,
Over Voltage 60-660 Volts 1-255 | CP Vca
Over KW 10-7,200 KW 1-255 | CP kW
Over KVA 10-7,200 KVA 1-255 | CP kVA
Over Frequency 45.0-700,Hz 1-255 | CP Hz
Over Reverse KW 10-7,200 KW 1-255 | CP kW
Over KW Demand 10-7200 KW 1-255 | CP kWD
Over KVAR 10=7,2000KVAR 1-255 | CP kQ

@ The event log is read using the RS-485 communicationsportiand contains
time-stamped information about the most recent alarm ag¢tivation'and deac-
tivation events. When the relay output control is set to yes, the.event log also
identifies which function causes the relay to closefand the, function which
allows the relay to open.

@ Note thatsetting the relay output for manual control Usingghe RS-485 com-
munications bus wil block control due to alayfactivation and deactivation.

® Thealarmlog is read using the BDU accessorgand contains information about
the alarm function which causes the moshr€centielay output contact closure.

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

Over Range Alarms - FoRghese types of alarms, if any of the
relevantmeasudred parametersexceedthe programmedalarm
threshold for theyalarm delay time, the alarm function will go
active (assuming thealarm is 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 the threshold only if the measured value is negative
and ‘its ‘absolute value exceeds the absolute value of the
thréshold setting. For example, a measured value of -800
exeeeds a programmed value of -700.

Settings Alarm Actions [
Operating Stored in Control Storedijin
Mode Alarm | Relay |Event LogT | Relay Output@ | Alarm Log®
1 off no
2 on no X
3 on yes X X X

Under Range Alarms - For these types of alarms, if any of the
relevant measured parameters are less than the programmed
alarm threshiold/fénthe alarm delay time, the alarm function
will godetive(assuming the alarm is not set to Off). After going
active, thenalarmfwill go inactive only when all the relevant
measured) patameters are greater than the programmed
threshald,vaiue for at least 1 second.

Under Range Alarms

Min.
Alarm Alarm | Model
Alarm aKep Delay |Type Measured
Function 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.
All three 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 programmed threshold
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% 1-265  |C la, Ib, Ic
Voltage Unbalance |5%-50% 1-265 [CP Vab, Vbc, Vca

Power Factor Alarm - The Power Factor alarm is a unique type
of alarm function. It is displayed as a signed value from -0.01
to +1to +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 -0.01,-0.02, -0.03...-0.98,-0.99. +1.00, +0.99, +0.98...+0.03. +0 02, +0 01 Laggng

Power Factor alarm characteristics:

Alarm pickup-1 range: -.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
Leading -0.01,-0.02, -0.03...-0.98. -099. +1.00, +0.99, +0.98...+0.03, +0.02, +0.01 Lagging

AlarmRégion No-Alarm

Region Algrm:Region

Pickup-1 Pickup-2

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
Region
Pickup-1

Alarm-Region Alarm:Region

Pickup-2

h @
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 Laggiig
No-Alarm
Region I
Pickup-1

Alarm Region AlarmAegion

Pickup-2

Note that the Power Factor alarm is disabled if I is below
15% or above 125% of sensor rating or Vxx is belogW¥5%
of V SCALE.

Event Log - The event log uses active memery withwthe
capacity to nominally record the 10 most regent alarm events.
If any of the preceding alarms go active, theytimenthe alarm
went active, the name of the alarm functiofr, and,the values
of the measured parameters associated ‘with the“alarm are
written into the event log. If an alarm Causes the alarm relay
to close, an additional event is writtengsignifiag that the relay
has closed and indicating which alarm caused the closure.
When an active alarm goes inactive, the name ofthe alarm and
the time that the alarm went ina€tiVie is written into the log. If
the alarm going inactive resultsing closed alarm relay being
opened, an additional eventyis written' indicating which alarm
caused the relay to opén and'the time it was opened.

Upon request the event 169 infermation is sent to the master
device, such as a Power Monitor™ panel, via the RS-485 bus.
The eventlog is not accessible with the BDU Breaker Display
Unit, (see Alarm Log below)

Alarm Log - A separate alarmlog is maintained by the trip unit
for use by thelBDU display accessory. This log records the last
action whigh caused the alarm relay to close. This includes the
15 alarm functieniactions plus remote closing or opening of the
alarm pélayyvia,a 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 board
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 ap@reprogramming of
the metering, protective relaying, and alagi functions to the
factory default settings.

Calibration ofthe trip unit's meterigg functions can be done at
the customer’s site if the customer,has therproper equipment.
The equipment requirements are a 8-phase current and volt-
age source accurate to 1/4% or Better with output ranges of
0.2500,0.5000, and 1.000 ‘amps and 300 volts. The phase
angle between each cugént,and¥oltage must be adjustable.
Necessary delays argy0°, 90%and -90°. Consult a Siemens
Energy and Automation,Inc. sales office or field service office
for more informatioft.

Password Protection
Data can be readyby anyone using the remote communi-

_ wafonsortwithia master device such as the Power Monitor

panel, orasing®he local communications port with a BDU
devicedChanging the configuration such as current sensor
ratingfalatm dimits, extended protective relaying set-points,
or tripyunit address can be done only after entering a user-
definedpassword. Passwords are stored in the master device

.g, Rewer Monitor™ panel) and in the trip unit for the BDU
digplay 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.
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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. Parametersthat must
be set for a given trip unit model are indicated with a (+) in the
following table.

Fundamental Configuration Parameters

Trip Unit Model

Parameter 11IC/CN 1IICP/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

+oE o+t

Comm Trip +

+

Comm Close + +
Comm Open + +

L.‘l\. -

Address - The Address must be set for all communicating
modeltypes. 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 network must
have the same baud rate. Valid selections for Baud Rate are
2,400, 4,800, and 9,600 baud. The trip units argfshipped from
the factory set for 4,800 baud.

Phase Sensor Rating - The Phase Sensorratingi(or | SCALE)
must be set equal to the primary ampere, rating,0f the current
sensor on the circuit breaker in whichithetiip unit is installed.
Example: If the current sensor isyratediat 800°Amps (800/0.5),
then 800 would bethe value usedforthePhase Sensor Rating.
This number affects the valuesgdisplayed for the metered
currents la, Ib, Ic and In (if ofdered). On CP models it also
affects the values displayed forkW, kKVA, kVAR, kWH, kVARH,
kWHR, and kKWD. It also affé€ts the'operation of any current or
power based alarm and relaging functions. The normal range
of the Phase Sensor‘Rating:is.80 to 4,000.

Ground Sensor Rating - The Ground Sensor rating (or G
SCALE) must'be,set equdlto the primary ampere rating of the
ground sensor used by the circuit breaker for ground fault
sensing. Example: Ifthe ground 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 current Ig. It also affects the operation of the
ground Gurrent based alarm function.

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

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

Volts Source - The Volts Source is settable to Top or Bottom.
It should be set to Top if the power gotrce isfed intothe top of
the circuit breaker; Bottom if ¢dhe pewer source is fed into the
bottom. This setting affects the'displayed sign of the kW and
kVARreadings. It also affectsthe acGumulated values for kWH,
kWHR, kVARH, and kWD and theleperation of any associated
alarm and relay functions.

Volts Scale - The VoltgScaleignormally settothe nominal line-
line voltage (208, 240,"8804480, or 600) of the system. The
value is used onlyfbythe voltage unbalance alarm and relay
functions. It doe§inot affect the displayed voltage values.

Volts Mode/- Thelolts Mode is settable to 3-Wire or 4-Wire.
Use 3-Wire when there is no neutral connection in the system;
otherwisg, quse™=Wire. In 3-Wire mode, phase to neutral
voltages Wil At be measured or displayed.

kW Demand Period Length and Number of Periods - De-
mand Pefiod Length is settable from 1 to 99 minutes. Number
(of) Penieds is settablefrom 11to 15. This allows for fixed interval
or, sliding window methods of demand calculation. For the
fixed interval, set_the Length to the desired time and set
the Number 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
event log. 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.
All communications 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
for the command sequence to be recognized and an opening
to occur. Remote opening of the circuit breaker is stored in the
trip unit’s event log.

27



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 iInformation such as phase current sensors. Trip units shipped
as part of complete equipment shouid be preprogrammed to include applica-
tion-specific information such as phase rotation and volt mode. This information
1s included in the communication diagram which is supplied as part of the
standard customerdrawing packagewith Siemenstype R low voltage 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

~» “me2r-Position,Rear Connector

Connector

Pins (1-4) Function use Range

Phagse A PT Output Voltage Input | 6.6 VRMS Max

PhaseB PT Output Voltage Input | 6.6 VRMS Max

Phase C PT Output Voltage Input | 6.6 VRMS Max
- Common. PT Output Common

Source of Configuration
Parameter Default One-line © Comm. Diag. @
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
Phase Rotation ABC X
Source Top X
Volt Scale 600 X
Volt Mode 3-Wire X
kWD # of periods 15 X
kWD Length 1 X

Notes:

(D Trip units factory installed in Tyjpe RLow voltage power circuit breakers are
preprogrammed to breaker-gpecifiginformation shown on the circuit breaker's
90-series drawing.

@ Trip units installed in giFcuit bfeakers shipped with Type R low voltage
switchgear wil be preprogranimed to@pplication-specific information shown
on the communications diagram supplied with the equipment. Consult equip-
ment manufacturer if trip unit is'sipplied in other equipment or create similar
documentation means

@ Use baud rate for specific system as required
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Static Trip IlIC Rear Connectors

There are two connectors on the rear of communicatingtrip
units. A 10-position connector and a 4-position connector. The
pin-outs and functions ofthese two connectors are given inthe
following tables.

Ten-Position Rear Connector

Connector
Pins (1-10) Function Use

Earth Ground |Connects to Earth Ground
+15VDC Power Supply Input

Range

1§'VDE +0/-2 at 200 mA typical
CINPX) only, 450 mA Max with
BDU Plus 1/O Source Load

15 VDC Return|Power Supply Retutn.
RS-485 Data +| CommunicationsyNetwark
RS-485 Data - | Communications Network

Not Used Do Not Usé

Input 52b Breaker Resitiomiinput Must be “b” contact
Output 1 Alarm 6r Open, Relay +15V at 100 mA Max Sink
Output 2 Breaker Close Output +15V at 100 mA Max Sink
1/0O Source Power Source for Output 1, | +10 V at 200 mA,

Quipuh2, and Input 52b Short Circuit Protected in trip unit

Programmable Settings Integrity Protection

The Static Trip IIIC(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 the trip unit’'sdatais 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 factorsused for metering data are 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.



Testing

General

Static Trip Il trip devices can be field tested either with primary
current through the breaker or with secondary current applied
directly tothe 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 andfactory 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 wkie -

shows proper operation of the PTS4 test set (see Ordering
Information section).

Portable Test Set PTS4

There is a termipal blgck onythe circuit breaker just above the
trip device. This terminal block accepts a plug from the test set
when testing withithe dedice on the breaker. Make al connec-
tions with power remeved from the test set.

When testing with the Static Trip Il device “0if the circuit
breaker, connections must be made to the spadetype termi-
nals of the connecting strip. Making these connections in-
volvestheriskofshorting between clips whichcandamage the
device. To avoid this, the PTS4 test set includes a terminal
block forthe connecting strip from thetrip device similar tothe
one on the circuit breaker se thatdhe spade terminals are
properly isolated. The output Ofithe tgstfset is internally con-
nected to the terminal block,

Static Trip lll devices haveiwg LEDs (Light Emitting Diodes)
mounted on the front panel. One @f these indicates Long Time
Pickup and the other indicates Short Time or Ground Pickup.
Unlike the earlier model of trip devices no connections are
required to indicatemwhem®pickup occurs. These LEDs also
operate during nermal operation on the breaker, and are useful
in indicating when'the long time current setting may be set too
low.

Test Connections

Current is,stpplied to terminals 1 and 5 to test phase 1; 2 and
S5doutest phase 2; 3 and 5 to test phase 3; and 4 and 5 to test
the‘groun@ieircuit on devices with ground fault tripping.

Forsecondary current testing a circuit breaker is not needed.
[fthedeviceis 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 onthe 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 3to 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 Ill Long
Time function are given in Table 1 below.

Table 1

Long Time Secondary Pickup Current

Current

Setting .50 |.56 |.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 illumination on 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” switchis “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 is
illuminated. This should be between .50 and .60 amperes (or
the setting value and 120% of the setting value) as shown in
Table 2. Repeat for other Short Time settings as desired. Note
that the circuit breaker may trip (or PTS4 test set may sense trip
signal and shut off power) very quickly after the pick up light
comes on.

Note: Donotallow 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 [8.00
Amperes Max |.60 .90 1.20 |1.50 [1.80 [2.10 }.240 [|3.60

Instantaneous Trip Test

Pickup for the Instantaneous element is démonstrated by
tripping of the circuit breaker or operation, 0f thettargets and
relay in the portable test set since limmediate trip will be
executed.

Instantaneous is calibrated in multiples of 8.5 ampere. Unlike
the Short Time Pickup it is not effected,by the current setting of
the Long Time element.

Note: Do not allow currentgabougione ampere to flow for more
than a minute, to avoidgeverheatifighthe trip device. A circuit
breaker is provided ih the,PTS%ytest set to prevent thermal
damage from repeated high cusrent tests. At higher settings
some of the other cirelits may time out while the current is
beingraisedtothe instantam@ous level. This can be minimized
by setting the Long Time Current and Delay and Short Time
Pickup on their maximum settings.

On deviceswith Targets the Short Circuittarget should operate
when the devige operates on its Instantaneous or Short Time
element.
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Selectthe phase to be tested. Move the switch abovethe LED
timer readout on the PTS4 to “All Other Tests”. Set the Instan-
taneous on 2, increase the current slowly until the breaker trips
and/or the PTS4 test set timer stops. This should accur be-
tween 1.0and 1.2 amperes, as shown in Table 3. Testthe other
pickup settings as desired. See Table 3 fércalibrated 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 [1.2 214, 3.6 4.8 7.2 9.0

@ Note on earlier model trip“units with'light grey faceplate, the tolerance for
instantaneous pickupgWas +1Q% rather than +20%/-0% for current pro-
duction units.

Ground PickupiTest
Select Static Trig [lground test on the PTS4. Move the switch

. meove the BER. timer readout on the PTS4 to “All Other Tests”.

Obseryerthe'Short Time/Ground Pickup LED. This is the same
LED thatindicates Short Time pickup. The ground settings are
shown, in Table 4 with their associated test limits.

Table@d
Ground Fault
Secondary Pickup Currents

Ground Fault

Pickup 20 30 40 50 60
Secondary Min 09 135 18 225 .27
Amperes Max .1 .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 circuit only. Itmay be necessary to supply some phase
current in order to have sufficient power to release the tripping
actuator. The PTS4 test set provides this 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 Il 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. Withoutchangingthe settingofthe current source, close the
switch and measurethetime untilthe 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 Band 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 at values slightly above 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 that the
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” switch is “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 “Therm s

Memory” switch to “In.” Make sure the switch above the LED
timer readout on the PTS4 is set to “Static Trip Ill 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 sametestand 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 currentievery10
seconds to 0.2 ampere for approximately 3 secofids until the
long time pickup LED goes out. Be very careful to“het dr@p
below 0.15 amperes. Again, measure and recokd, trigping
time. This should be approximately the same as for thefirst two
tests. Move the “Thermal Memory” switch to the *Out” position
and repeat this test. In this case the devicefhould never time
out and it should be possible to continge the cyclelindefinitely.

Short Time Delay Test

To test, set Instantaneous to its Maximum,.and move the small
selector switch labeled Short Timed?tto “Out.” Move the switch
above the LED timer readout opsthe PTS#4to “All Other Tests”
and select the phase to be teésted.Set Long Time Current
Setting on .5 Short Time Pickupien.2X, set the PTS4 test set
current source for 2 to 3 amperes, close the breaker and apply
the current. The breaker shodld trip within the limits of the Short
Time Band selected.

On models withFargetg the Short Circuittarget shouldoperate.
On models withy Zone Iaterlocking the time delay will be
approximately 0. T'second with the Zone Interlock switch “In."

The operation of the Short Time 2t ramp can be checked by
supplying 1.5 amperes to the device. Repeat the test to
measure the timeidelay. Move the Short Time Pt ramp switch
tothe “In& position, and repeat the test at the same current. The
delaypshould be long with the switch “In."

v ?®

Ground Time Delay Test

The Ground time delay can be tested similar to the"Short Time
delay test. When the trippingoutputappears, the Ground Fault
target appears.

Zone Interlock Test

On devices with the Zone Intetock @ption,both the Short Time
and the Ground time delay bandstare affeéted bythe incoming
Zlsignal. With no incoming ZI signalboth time delay bands will
be on their minimum. Whengan ineeming ZI signal is present
boththe Short Time and Ground delay elements operate on the
band selected by the fronfypaneliControls.

On devices containingithe Zlfunction, the ZI output circuit
provides an outputgsignal¥anytime either the Short Time or
Ground pickup values ake exceeded.

Both the incoming an@,outgoing ZI circuits are isolated by an
optical isolator inside the device, so some power must be
provide@yto theftrip/devices, as in normal operation.

Both setsyof'signals are brought out the 15 pin connector.
Tefminal numbering is from 1 through 15.

Riny1 and 2 are the device negative power.
Pin@,is the device +12 volt power

Rin 4 isithe +5 volts from the target power supply
Pitn5 is the ZI positive signal input

Rin ©’is the ZI negative signal input

Pin’7 is the ZI negative signal output

Pin 8 is the ZI positive signal output

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

Tocheck the operationofthe ZIl 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-
mumtime 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
Z| 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 I°t 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 12t ramp circuits affect the delay.
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Load Indicator Output Test

Early model Static Trip Ill 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
usedtotest the 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 0.6X

0010 0.7x

0011 0.8x

0100 0.9x

0101 1.0x (this 1s long time pickup current)
0110 1.1x

0111 1.2x

1000 1.3x

1001 1.4x

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

The negative or common line is on pin 9.

Pin 8 is a signal called Not Reset . This signal is used to enable
the load indicator and is +5 volts dc when current supplied te
the trip device is above approximately 100 milliamperes Be-
low this input level none of the data is accepted. All pin§.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 apd drives
a light emitting diode bar display to indicate the magnitude of
current. The indicator also contains an alarmsettingswitéhband
circuitry that selects any one of the currentlevelsiindicated and
closes a solid state alarm contact when thatlevelis exgeeded.

The solid state contact is rated 1 amperg, 125¥%,nominal dc
orac.

Tripping Actuator Test

If the trip device fails to trip the breaker, the question arises as
to whether the trouble is in the trip “device or in the actuator.
Substitution of a known trip dexicelis an easy way to supply a
quick answer.

If anothertrip device isfiotavailable, the actuator can be tested
by applying voltagedo itsgrip winding with the PTS4 test set.
This winding conn€ets t0 the terminal block with the positive
terminal on number 7"and thé negative terminal on number 6.
The leads at the actuatorake also color coded, red is positive,
black is negative, and blue is the hold-in winding.

Withthe breaker closéd apply DC voltage to the terminals for
the trip winding, startat zero voltage and slowly increase until
the actuager trips. The voltage should be between 3 and 6 volts.
Should theyactuator fail to trip check the coil resistance. It
should beetween 15 and 25 ohms. Double check the polarity
of the test voltage and check for any mechanical interference
in ar areund the actuator.
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A DANGER

Hazardous Voltage.
Will cause severe injury or dedth.

Turn power off afd lock out supply-
ing devicebefore inStalling.

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

Current Sensor Test
The tests described in the preceding verify performance of the
trip device and trippiAag,actuator.

The third link in theiStatier Trip Il protection system is the
breaker mounted cufrenfisensors. These are special purpose
current transformer s, When secondary current testing is done
with the trip deviée on the breaker, the current sensors are

msubjectedyto approxXimately their normal excitation so that a

transformer Withishorted turns may show up in the form of
pickupfvalues, above tolerance. However, further testing is
requiredite tell if the problem is in the trip device or in the
serisers. Moreover, an open circuit in the transformer winding
opwirimg,would not show up at all. Therefore, it is desirable to
test the 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
petween 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
current sensor winding. Sixty (or 50) Hertz ac voltage is applied
tothe 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
thatisrequired, 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 0.25

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 tri device
must be disconnected. Connect the ac supply totermindls 1
and 5 for Phase 1, terminals 2 and 5 for Phase 2%nd frem
terminals 3 and 5 for Phase 3. The output selector_switéh can
be used to select each phase when the PTS4 test, set is
used as the AC ammeter. To test the ground sensor or peutral
sensor it is necessary to have the breaker imfithe ‘cubicle, in
the TEST position. Again check the breaker wiring diagram,
for any special connections that may have beeninade.

Table 5 gives the applied voltage and testYimits of exciting
current for all standard current sepsor ratings.

The value of .02 ampere is abouigthe lowest readable current
using the ammeters in the PT34 portable test sets, and the
sensor that meets this limit will give satisfactory performance.
Normal exciting currents foFsepsors rated 400 amperes and
above may be well belowfthis value. Therefore when
checking high rating“sensars_it'is essential to perform the
continuity check. For the lewer ratios the continuity check can
be omitted singé thefindicated magnetizing current would
verify continuity:

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 afe checked for
polarity at the factory and terminals afe marked with a polarity
dot. Therefore a simple check for prgpere@nnection according
to the breaker wiring diagramis, allfthat should normally be
required to verify that the trip unigisreceiving the correct
ground fault signal.

If there is doubt that a given gensor is properly marked, its
polarity can be checked bygiflashing” the primary with a short
duration pulse of knowm,dc palarity and observing the polarity
of the induced secondarypvoltage on make and break of the
primary. A6 voltdryicellean be used for the primary source and
the polarity indicated by¥a dc voltmeter connected to the
secondary winding. Refer to the equipment one line or breaker
wiring diagram forihe correct neutral or ground return sen-
sor poldrity.

Primary Current Testing

Testing™withaprimary current applied to the circuit breaker
requireg,a low 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.

Primary current testing can provide the ultimate in assurance
that the entire protective system is functioning properly, since
the entire systemistestedatonetime. 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 waveshape of 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 currenttesting 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 Onintervals 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.

CAUTION: 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 confiect
a jumper between terminals 4 and 5 of the trip device.

1. Apply to one pole of the circuit breaker an input cufrent of
one half the current sensor rating and measure_thetsip
device power supply voltage. This voltage canfbe mea-
sured with the negative lead of the voltmeter on Pin 1 1or 2
of the 15 pin connector. The positive lead is terminaldlock
number 7, the red lead of the actuator. fIf thisjvoltage
exceeds 11 Volts with half rated current suppliedgit can be
assured that the wave shape distortion ganbe disregarded
except for its possible effect on thedammeter indication.
Test all three poles of the breakerin’a similar manner, this
establishesthatthe device powersupply eircuits are work-
ing.

2. Setthe long time current settingio.the .5 position. Slowly
increase the current from zérowhile watching the long time
pickup LED. Pickupgshouldccur at one-half the current
sensor rating withga toleraneefof minus zero to plus 20
percent, not inclding, anygammeter error. Pickup is the
lowest current atwhighthe LED remainsilluminated. Repeat
for all three polegyof thefCircuit breaker. This proves the
input circuits are allwierking. When the pickup indication is
present, thelongtime circuittiming elementisreleasedand
the device will time out on LONG TIME.

Repeat¢calibration check on the other long time current
settings as desired.
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3. Setlong time current setting on .5, long time delayyoné3.5,
short time pickup and instantaneous on 12. Set the input
current equal to the current sensor rating. Remove and
reapply the power, allow the device to time out @nd trip the
breaker. The time delay should meet the published curves
for the device being tested. Repeatfor allleng time bands.
Notethat the Static Trip Ill londtime ¢ircuits respond to the
RMS value of the input current, andidepénding on the type
of ammeter being used the gimes may all appear to be
longer than expected. Ifthetéstgethas an RMSresponding
ammeter the time values ghould check properly.

4. Setinstantaneous at 2 shorttime pickup at 12, long time
delay on its maximum“ef 30. The breaker should trip
instantaneous attwicethe current sensor rated current with
atolerance of minus zeroto plus 20 percent. Repeat for all
three poles of the breaker.

5. Set short time pickuprat 2, instantaneous at 12, long time
delay onitsmaximydm, and shorttime delay on minimum of
.08. Set lengitime current setting .5. Slowly increase the
curtent. Thebreaker should trip at the current sensor rated
current withea tolerance of minus zero to plus 20 percent.
Thetimeldelay 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.”

6. 2Withdthe same settings as in step 5, adjust the supply
CuUtrent to 3 times the current sensor rating. Apply the
gurrentand observe the tripping time. Testall five shorttime
delay bands. Note if the device contains Zone Interlocking,
a Z!I input signal must be supplied or the Zone Interlock
switchmovedtothe “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 I2t 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 !l trip units are designed as part of an integrated
tripping system and are not intended for direct connection to
high voltage sources.

CAUTION: 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 lll tripping
systems, the following precautions should be observed:

1. The tripping system’s current sensors provide adeqguate
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. Circuitbreakersequipped withpower meteringymodeltrip
devices use specially-designed PT modules@teo pros
vide isolated voltage inputs to the trip devicemihese,PT

modules are designed to withstand brief highypétential
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 damagg, it will give
erroneous readings. Therefore the,PT module should be
taken out of the circuit being tésted®just as is normally
done for traditional instrumentation. For cases where the
PT module’s input connectiong,are®made to the circuit
breaker primary conductérshsimply rack the breaker to
the disconnected positign 40 ‘Perform high potential or
megger testing on theyelectrical equipment bus or cable
runs. Otherwise, removeithe PT module primary fuses to
test the equipmentier the Breaker itself. Refer to circuit
breaker or equipmentWiring diagrams to determine how
the PT modulglis used, in your application.

Communigatihg madel trip devices include low-level out-
puts,which maybe wired into alarm or remote open/close
controhcircuits4When used, these outputs are wired into
their respeetive control circuits through interposing relays
which should be indicated on the equipment and/or circuit
Breakeémwiring diagrams. The control circuit side of the
interpesing relays can be tested as is normally done for
secondary wiring. Do not use high potential testing on the
trip tnit 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.

Static Trip I}

e scroll to previous window
in the sequence
e count up

A

e scroll to next window

v’ in the sequence
[ ]

count down

Read  ® read additional data
m e display maximumalue
¢ enter displayed data
Enter (e.g. protection threshold)
Min e display minimumvalue

Selecting Operating Mode — There aretwo operating modes
of the BDU. The data mede is used to read the parameters of
the meterédfunctions@nd toreadthe alarm, trip , and Min/Max
logs. The program mode is used when setting the configura-
tion parametets, alarm set-points, thresholds, and time delays.

Pressing®Read and Enter at the same time toggles the BDU
between theldataand program modes. The modes will always
start at theideginning of their respective routines, regardless of
where the window was in the exited mode. The words “DATA”
on'PROGRAM” will appear on the display, indicating the
gperating modes.

Read + Enter

BDU Mounted on Type RlEgireuit breaker

Operator control of the BDU's display and trip unit program-
ming is with the fourskey key-pad. Each key has two primary
functions,@epending upon the parameter or data being dis-
played.JJheprimary functions of the keys are briefly identified
as follows:
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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
andDownkeysmay be usedtomore quickly scrollto a 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.




Breaker Display Unit

Previous
Window

Active
Window

Next - 277
Window vb-2

Scroll with the Up and Down keys

Data Mode Scrolling Sequence

la=Xxxx
Ib=xxxx Phase Currents
[C=xxx

[ F=XXXX Avg. Phase Current
Ig=XxXXX Ground Current®
IN=XXXX Neutral Current@

Va=xxx
Vb=XXX> Phase Voltages@
Ve=xxx

V3 =XXX

Vab=xxx
Vbc=xxx> Line Voltages®
Vca=xxx

TRIPTOG

Average Phase Voltage®

= 6
14 o
ol ¥
il S Vo ¥ =xxx Average,L ine\oitage@
S © KW=xXxX- Kilowatts@
S % kWD=xxxx—— Kilowatts Demand®
S = KVA=xxxx Kilovolt2Amps®@
< KQ=xxxx KiloVARS@
PF=x.XX PoweriEactor®@
Hz=xx.x Freduency®
kWh=xxxx—=yKilowatt-Hours@®®
-KWh xxxx==="Kildwatt-Hours Reverse@®
_ KQh=xxxX—*—¢KiloVAR-Hours@®®

@ Only displayed for trip units with ground fault protection.

@ Only displayed for trip units with neutral current metering option

@ QOnly'disptayed for trip units with power metering option in
. 4-Wire*,mode.
@Qnly displayed for trip units with power metering option.

@ [he 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 Maximum and Minimum Values- The maximumand
minimum values of a displayed real-time parameterare read
by pressing the Max and Min keys. The BDU will automatically
return to displaying the corresponding real-time value if no
other keys are pressed for 4 seconds. Pressing Up or Down
while the BDU is displaying a maximum_or minimum value
scrolls to the real-time valuegof theghext parameter in the
sequence. The reset for the maximpum aad minimum values is
in the program mode.

Whenthe maximum power fact@r is 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. PressingDownor Upfromthe “ALRMLOG” 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

Read
{or Down)

Read
{or Down)

Read (or Down)
I [ orometer”

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 flashing
“ALRM LOG" and displaying alarm log values continuegtuntil
any key is pressed, returning the display to manual contrelé
Note thatthe alarmloghasnotbeen erased when returning to
manual control and can again be read by manually scrollingite
the “ALRM LOG” window.

Reading the Trip Log — From the “TRIP LOGgWindowsthe
most recent trip log event can be read by pressing Read to
display the cause of the trip, followed by Read“(er.Down) to
display the associated measured parametgrs. The display will
returntothe “TRIPLOG" window whentheRead (ofDown) key
is pressed after the last parameter §§.displayed. Pressing
Down or Up from the “TRIP LOG” windew serolls 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” willkbe displayed if there is no

tripping information available fropt the trip unit.
Read

TRIP LOG r—d

Up Read
Up {or Down)

Readingithe 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 | UNBAL Ig, In Ground Fault GROUND
Communications OPENED or Shadow SHADOW
Command REMOTE CLOSED

Current Unbalance* I UNBALS la, Ib, Ic, and if
Over Voltage OVERV — option present
Undervoltage UNDER V Vab, Vb, Communications Command REMQIE Ig, In
Voltage Unbalance V UNBAL Vca, V¥x Over Voltage* ®VER V
Reverse Power REVRS kW KW Under Voltage* UNDER V Vab, Vbc
Over Power OVER kW Voltage Unbalance* VHWUNBAL Vca, Vxx
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 FrequefGy.” UNDER Hz Vca, V¥x
Over kVAR OVER kQ kQ

Note: * indicates X" option tripping functions
Over/Under PF PWRFCTR PF
Over Frequency OVER Hz Hz If the BDWjis cBnnected to the trip unit when the circuit breaker
Under Frequency UNDER Hz istrippéd, theeventis immediately displayed. The “TRIP LOG”

flashes omand off several times at 1-second intervals. The BDU
thefvautomatically starts displaying the cause and associated
measured parameters. This sequence of flashing “TRIP LOG”
andWdisplaying alarm log values continues until the circuit
breaker is closedor untilany keyis 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 se-
quence 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 no 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
is pressed again, the display moves to 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. After thelastdigitis entered, the
word “Correct” or “Incorrect” will be briefly displayed. The BDU
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Program Mode Main Scrolling Sequence

PROGRAM

Top
Bottom

Multiple ltems

Multiple Items

Multiple ltems

Enter Key Only

Enter Key Only

DIMMER

Up 1 Down
PASSWORD jmmmmm 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 Scroll to 3

(or Read)

PASSWORD

Enter
Scrollto 2

Enter
Scrollto 7

Enter
Scrollto 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 stored in the trip unit’s internal memory, notinthe BDU.

Changing the Password — The password can be changed
once the current password has been entered. Changing the
password requirestwo 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=XXXQ". 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 dis-
play toautomatically 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 now been changed. If the second entry of
the new password does not match the first, the message
“Canceled” will appear briefly, the display will automatically
returntothe "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

Enter
Scroll to 2

Enter
Scrollto 7

Enter
Scroll to 5

Press and
Hold Enter

Press and
Hold Enter

New xxx0

Release Enter
Scroll to 1

New xxx1

New xx0x

New x0xx

Enter
Scroll to 2

New 2xxx

Atdtematic
Advance

Scroll and Enter
as above

Enter

Automatic Return

® The message “Incarrect” will appear if the wrong password
has beenentered and the display will automatically return to the
“PASSWORD” window.

@ The méssage, “Canceled” will appear if the second entry of the
new passworddoes not match the first.

Changing the’Password (example shows changing password from
5723,t0:2001).

Viewing Configuration Parameters and Set-Points—Allitems
except "kWDemand”, “ALRM SET" 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-point™Enter
returns the window to the main scrolling sequence.

_

Read to display; Enter to return.

The kWDemand varies only slightlyfrom the single parameter
items in that there are two parameteérs listed; “LEN=" for the
length of each period, andyNUM=2 for the number of periods
to complete the demand. intenval.

Read
(or Down)

Read
(or Down)

Viewing the kWDemand interval settings

"ARRM'SET” and “TRIP SET” have several optional configura-
tion parameters and set-points. To view an alarm parameter or
set-point, scroll to the “ALRM SET” window. Press Read to
display the alarm functions 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 (“<4q”). 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
ALRM SET = REMOTE » MANUAL
| S H Enter DISABLED
Up up Down
Read
OVER |4 | Gummmmmnn SET=1500
3 Up
U Read
—— P (or Down)
Uo Down DLY=100s
4
Read
Up {or Down)
v
OVER ig RELY: ON

Multipie Items

Down

Read (or Down)

Viewing the Alarm Settings
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Read

TRIP SET

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

Executed

Automatic Return

Scroll to desired selection; press Eatertwie€to confirm (Example
shows changing V SCALE from20840 480).

To change the setting of‘ap alamm’cr trip configuration param-
eter or set-point, dse the Read and Down (or Up) keys to
access the desigéd alafm or trip function. Then press Read to
access the configurdtion séquence for the selected alarm or
trip functions. Note thatiN/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 changed using the Up or Down keys to scroll
through digits or toggle throughrelay or trip options. Numbers
are enteredas 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®er,2ero) and the Enter key pressed, the display will
request confirmation with the message “Enter?”. Press Enter
again-to 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.

Alarm andtrip settingscanbe cleareddy setting configuration
to “RELY:CLR" or “TRIP:CLR".

Down

Down

Read

Read
SET=150

Scroll to 155
Enter

SET=155
Scrollto 125
Enter

SET=125

Scroll to 225
Enter

SET=_225
Enter

Enter? @
Enter

Executed

Automatic
Advance

DLY=10s
Read

RELY: NO

Read

@ 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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Read

Read

TRIP SET SET=20%

DLY=10s

Scroll to 1
Enter

100

DLY=18s

Scroll to O

DLY=08s

I Enter

Enter? )

I Enter

Executed

Automatic
Advance

-

TRIP:YES

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

Changing the Trip Settings (Example shows ¢Ranging,| UNBAL delay
from 10 to 8 seconds).
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Clearing Min/Max and kWhr/kVARhr Values - Thetminignum/
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” windo@W andypress Enter. The
message “Enter?” will appear reduesting confirmation. Press-
ing Enter again will reset the min/maxyjog4mthe trip unit's non-
volatile memory to the preseptfvalues of each real-time
measured parameter, and the mgssage “Executed” will be
briefly displayed before retugning to the “CLR Mn/Mx” window.
Pressing any other key will abert Clearing of the min/max log
andreturntothe "CLR MrliMx” window after a brief “Canceled”
message is displayedgResetting the kilowatt hour and kilovar
hour registers to zer@ is aecomplished from the "CLR kWh”
window inthe same way. Note that no actioncanbe taken from
these two programwindows unless the correct password has
been entered.

LED Display Brightness Control - The LED display bright-
ness sas been selected to meet a wide variety of ambient
lightingyconditions, and should not require adjustment. The
LEDybrightmess can be changed, however, to meet extreme
lightingyconditions if required. To vary the brightness, select
the "DIMMER" window in the main program sequence and
pres§Readto display the preset setting; shown as “Bright=2"
[f/the password has been entered, the Up and Down keys
can| be used to select brightness from O (brightest) to 6
(dimmest). 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 same time and then holding 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.
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Any Display Window

Press and hold Up and Down

@

Release Up and Down

Automatic Advance
RAM Pass
Automatic Advance

ROM Pass

Automatic Advance
BDU: 2.10
Automatic Advance

CNPX 2.24

2
@ Releasing the Up and Down keys beforeghe pixel check display
appears will automatically return to the initial win .

O
Q>®

L 4

BDU Error Messages — The BDU constantly mon e trip
unit for information and is able to provide some diagnostic
information as well as range and configuration checking. The
table below summarizes the messages whichdmay be dis-
played along with a brief explanation of,their meaning.

Error Message Cause of Error

No Ack 1 Hardware problem, wit communications line

No Ack 2

No Ack 3

Config Er

Range Er

Unknown BDU cannot interpret the alarm log, trip log or
other information requested from the trip unit.
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Zone Interlocking Components

Static Trip Il 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 Ill 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 lll 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.

A

S

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. The coupler
also has one optically-isolated input and one output channel.
The input channel may be used to confdectto another coupler
associated with a downstream ttip uRitg®The output channel
may be usedto drive up to two upstream eetipler or expander
input channels connected in paraliel. Noexternal power sup-
ply is required.

e

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 unit withtwo screws. Holes in the
screws allow the cover to be secured in place with a wire and
lead seal. Whenthe coverisinplace, the overcurrent protection
adjustments are not accessible.

SIEMENS

Static Trip Il with Transparent Cover
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Power Supplies

Static Trip IIC/CP/CPX model trip 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.

Typical power supply mounted in instrument compartment

Portable Test Set - Type PTS4

Siemens’ portable test set type PTS4 js designedifor testing
Static Trip Ill trip units. The test set providgs ammeans of testing
the magnetic tripping actuator as wellpasithe trip unit. The
portable test set, using power fromivan ordinary 120 volt
convenience outlet, can providgl cirCuit, breaker testing
equivalenttomuchmore expensiveandcumbersome primary
current testing. The instruction§ for tgsting the Static Trip Il
with the PTS4 were presentediin the Testing section. For
additional information seegPartablé” Test Set - Type PTS4
instruction Guide SG-3138.

PTS4 Portable Test Set

Communications Secondary Disconnects

A specially-designed communications secondary disconnect
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 g£ommunications discon-
nect is self-aligning and makes Geatact)in the connected
position only. Cubicle and breaker, assemblies are available
for upgrades to Type RL circuit,breakers, for use by OEM's
or for retrofit applications.

I rIrarrr

Breaker Disconnect on Type RL circuit breaker
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Breaker Position Switch

A spring-loaded switch is used for circuit breaker open/closed
position input to Static Trip IC/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

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

Interposing Relay mounted'in Type RL circuit breaker compartment.
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Potential Transformers

Two potential transformer models are available for Usefwith
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 usées a more
general purpose mounting which is better suited for retrofit
applications. Kits are available which inclu@eithe PT module,
wire and primary fuse assembliesifor upgrading Type RL,
circuit breakers or installation_on“ether manufacturers
equipment.




Ordering Information

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

Tripping Actuator 18-809-576-504
Zone Interlocking Components
Coupler with connector cable
Expander with connector cable
Expander without connector cable

18-658-143-544
18-658-143-545
18-658-143-546
Sealable Transparent Cover 18-658-574-882
Power Supplies

For up to 2 communicating trip dnits®
For up to 8 communicatingirip URits* 18-658-143-550
For up to 16 communicating tip units* 18-658-143-551
* BecauseBDUsrequire the samgamount of power as communicating trip units,

you must count both BDUsiand trigiéinits when determining the power supply
capacity you need. For examplépthe power supply with a capacity for eight trip

18-658-143-549

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

units can only supportfour trip units if you attach a BDU to each trip unit.

Communications Disconnects
Cubicle Disconnect
Circuit Breaker. Dis€onnect

Breaker'Position Switch

Interposing Relay

Potential Transformer Modules

PIM-¥ Kit for RL breakers
PTM=2 Kit for Universal Mounting

Breaker Display Unit

BDU - replacement unit only
BDU Cable Assembly only

RL 800 to 2000 Upgrade Kit*
RL 3200 to 4000 Upgrade Kit*

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

00-000-466-771

18-658-143-552

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

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

Tapped Current Sensor Part Numbers 61-300-065-
(Taps at 25%, 50% and 75% of Sensor Currént Rating)

Current Rating Part Number Suffix Frame Ratings

800A 501 800A
1600A 502 1600A72000A
2000A 5083 2000A
3200A 504 8200A
4000A 505 4000A

Neutral/Ground Current Sensor with
Integral Conductor®, Part Numbers 18-811-676-

" includes prewired circuit breaker cover, BDU and cable

Portable Test Set - PTS4
Training Video Tape for PTS4 V003

18-473-254-502

Static Trip Il 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)

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

1200A 507 1600A 523

1600A 508 2000A 524

2000A 502 3200A 525

1200A 516 3200A/4000A 4000A 526

1600A 517

2000A 518

2400A 521

3200A 519

4000A 520

@ Brgaker‘mounted current sensors (61-series part numbers) can also be used
as neutral/ground sensors where the integral conductor is not required.
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Static Trip Il Part Numbers O
Static Trip lll 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.

4
Static Trip lll Trip Unit Part Numbers 18-483-905-
Cat. Overcurrent| No Communication | Communications
No. Tripping
Prefix Functions | (No Suffix) -C -CN -CP -CNP - -CNPX
RMS- T-T 504 510 516 522 528 552
RMS- TS-12 505 511 517 523 529 553 ’
RMS- TSITZ 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 Meterng | Power M erin@
Static Trip IR Part Numbers (Retrofit Version) 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

No. Tripping

Prefix Functions | -R -C-R -CP-R -CNP-R -CPX-R -CNPX-R
RMS- T-T 504 510 528 546 552
RMS- 1S8-17 505 511 529 547 553
RMS- TSI-TZ 506 ) 530 548 554

12 8

RMS- TIG-TZ 507 513 3 531 549 555

RMS- TSG-TZ 508 g4 ‘ ’ 520 526 532 550 556

AMS- TSIG-TZ 509 521 527 533 551 557

é Neutral Metering | 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. Consuit
factory if support for an existing load indicator accessory
is required.
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SIEMENS

Static Trip 11!
Long Time Pickup

Short Time
Ground Fickup

Target Reset .

Comm Wateh
AMS-TSIGTZ-CN

S

'l?lleiﬁzus

Obsolete Version

Trip Unit Catalog Number Definitions

The letters following the RMS at the lower right of the¥frént of a
Static Trip IIl trip unit identify the specific functional character-
istics of the device. The definitions of the letters are as follows:

Static Trip lll Catalog Number Definitions

RMSYES TGLIT|Z}-CIIN P X {R]

Basic Product Designations:
T = Long Time with
switchable thermal
memory

= Short Time

Instantaneous

G = Ground Fault

w
|

LCD Targets/Watchdog Circuit

Zone Interloeking €apability —————
(AutomatiealNpsupplied with
Shoftehimetand/or Ground Fault)

Communications Capability

Options Available With Communications:
N"=Neutral Current Metering
Pn= Power Metering
X = Protective Relaying

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



SIEMENS

Siemens

Alabama
Birmingham
(205) 879-7030
Mobile

(205) 621-0822
Montgomery
(205) 271-4486

Alaska
Anchorage
(907) 346-2489

Arizona
Phoenix
(602) 944-7900

Arkansas
Little Rock
(501) 661-9008

California
Fresno

(209) 264-5018
Los Angeles

(714) 979-6600"

Sacramerito
(916) 631-9433
San Diego
(619) 569-8015
San Francisco
(510) 429-1200
Stockton

(209) 478-9596

Colorado

Colorado Springs

(719) 473-7880
Denver

(303) 694-3770
Ft. Collins
(303) 223-2712

Connecticut
Wailingford
(203) 265-5003

Florida

Ft. Lauderdale
(305) 484-3888
Fort Myers
(813) 656-3605
Jacksonville
(904) 363-0087
Miami

(305) 592-4106
Orlando

(407) 894-7771
Tallahassee
(904) 422-2885
Tampa

(813) 287-2356

West Palm Beach

(407) 683-5185

Georgia
Atlanta

(404) 458-4353
Macon

(912) 743-8994
Savannah
(912) 354-5092

Hawaii
Honolulu
(808) 533-7135

Idaho
Boise
(208) 342-6852

lllinois
Chicago

(708) 330-4320
Peoria

(309) 6888729
Rockford
(8150229-0092

Indiana
Evansville

(812) 422-9176
Fort Wayne
(219) 483-6999
Indianapolis
(317) 788-5500
Roseland

(219) 277-7040
South Bend
(219) 232-6050

lowa
Davenport
(319) 359-1357
Des Moines
(515) 280-1614

Kansas
Kansas City
(913) 491-3114
Wichita

(316) 942-1409

Kentucky
Louisville
(502) 426-4647

Louisiana
Baton Rouge
(504) 293-6874
New Orleans
(504) 837-85Q0
Shreveport
(318) 4244Q¢20

Maine
Portland
(207) 854-0021

Maryland
L andever,
(801) 459-2044

Massachusetts
Baston

(508) 658-0142
Springfield
(413) 562-7994
Worcester

(508) 792-4566

Michigan
Grand Rapids
(616) 247-7611
Detroit

(313) 597-7400

Minnesota
Edina
(612) 942-8888

Mississippi
Jackson
(601) 936-9360

Missouri
Kansas City
(913) 491-3114
St. Louis

(314) 567-3900
Sunrise Beach
(314) 374-2737

Nebraska
Omaha
(402) 397-1940

Nevada
Las Vegas
(7029973922900

New Hampshire
Manehester
(603),626-0701

New Jersey
Union
(908) 687-7672

New Mexico
Albuguerque
(505) 881-1611

New York
Albany

(518) 482-0790
Buffalo

(716) 834-3815
Long Island
(516) 759-2325
New York (metro)
(212) 736-2640
Syracuse

(315) 453-3780

North Carolina
Charlotte

(704) 536-1201
Greensboro
(919) 852-1758
Raleigh

(919) 782-3365

North Dakota
Bismarck

(701) 258-9555
Fargo

(701) 293-7709

Energy & Automation Sales Offices

Ohio
Cincipnati
(513)'891-8717
Cleveland
(216) 642-0701
Columbus
(614)766-2204
Toledo

(419) 893-7197
Wooster

(216) 262-3268

Oklahoma

Oklahoma City
(405)235-7515
Tulsa :
(918) 665-1806

Oregon
Eugene
(503) 683-2111
Portland
(503) 635-6700

Pennsylvania
Erie

(814) 456-5998
Philadelphia
(215) 646-3800
Pittsburgh
(412) 788-8060
York

(717) 854-9776

Rhode Island
Providence
(401) 943-6990

South Carolina
Columbia
(803) 254-7095
Greenville
(803) 288-3490

Tennessee
Chattanooga
(615) 267-7412
Johnson City
(615) 282-2718
Knoxville

(615) 690-5172
Memphis

(901) 761-2123
Nashville

(615) 367-9403

Siemens Energy,

& Automation, Ae.
Electrical Apparatus

Division

P.0O. Box 29508 o
Raleigh, NG™2762620503

Texas

Austin

(512) 443-7822
Dallas

(214) 247-4481
Fort Worth
(817) 735-1947
Houston

(713) 690-3000
McAllen

(512) 687-2072
San Antonio
(512) 377-3292

Utah
Salt Lake City
(801) 272-2090

Virginia

Richmond PN
(804) 288-8311 .
Roanoke .

(703) 982-2776
Virginia Beach
(804) 486-0174

Washington
Seattle

(206) 828-6600
Spokane

(509) 325-2582

Washington, D.C.
(301) 459-2044

Wisconsin
Milwaukee
(414) 774-9500
Green Bay
(414) 336-1144

Canada
Mississauga,
Ontario

(416) 564-1995
Pointe Claire,
Quebec

(514) 695-7300
Vancouver,
British Columbia
(604) 321-8687

International

TLX: 822024SEA A,
IBU UF o
Fax: (404) 751-2496 et

Phone: (404) 751-2291
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