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Safety

THIS EQUIPMENT CONTAINS HAZARDOUS VOLTAGES.
SEVERE PERSONAL INJURY OR PROPERTY DAMAGE CAN
RESULT IF SAFETY INSTRUCTIONS ARE NOT FOLLOWED.
ONLY QUALIFIED PERSONNEL SHOULD WORK ON OR
AROUND THIS EQUIPMENT AFTER BECOMING
THOROUGHLY FAMILIAR WITH ALL WARNINGS, SAFETY
NOTICES, AND MAINTENANCE PROCEDURES CONTAIN-
ED HEREIN. THE SUCCESSFUL AND SAFE OPERATION OF
THIS EQUIPMENT IS DEPENDENT UPON PROPER HANDL-
ING, INSTALLATION, OPERATION AND MAINTENANCE.

Qualified Person

For the purpose of this manual and on productlabels, a qualified
person is one who is familiar with the installation, construction
and operation of the equipment and the hazards involved. In
addition, he has the following qualifications:

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

b. Is trained in the proper care and use of protectiveyequip:
mentsuch as rubber gloves, hard hat, safety glasses orface
shields, flash clothing, etc., in accordance with established
safety practices.

Signal Words

Distinctive signal words (DANGER, WARNING, CAUTION) are
used in this instruction book and on product labels to indicate
degrees of hazard that may be encountered by the user. These
signal words are defined below.

-, I

Indicates death, severe personal injury or
substantial property)damage can result if
proper precautions’are not taken.

4\ CAUTION

Indicates minor personal injury or property
damage can result if proper precautions are
not taken.

oo [

Indicates death, severe personal injury or ad

substantial property damage will result if pro-
per precautions are not taken.

Field Service Operation

Siemens Energy & Automation, Inc. can provide competent,
well-trained Field Service Representatives to provide technical
guidance and advisory assistance for the installation, overhaul,
repair and maintenance of Siemens Energy & Automation, Inc.
equipment, processes and systems. Contact regional service
centers, sales offices or factory for details.



Table of Contents

Page Page

INTRODUCTION. . ........ ... ... .. .. ... ....... 1 TESTING (continued) ... %, % . .. . ... ... ... .. 13
General . ... ... 1 Short Time Pickup Test .. 107, ... ... ... .. 13
Current Sensors .. ............. ... 1 Instantaneous TripTest -~ . ... ... . ... ... .. 13
Static Trip lll Device. .. ........................ 1 Ground Pickup®est . .. ... ... ... 13
OPERATIONS . . ... ... ... .. . ... 3 Long TimeDelay Test . ....................... 14
Tripping Actuator ............ ... ... .. ... ... .. 3 Thermal Mem@ry|Test. . ....................... 14
Targets ... ... 3 Short Time,Delay Test .. .......... ... ........ 14
Available Types . ...... ... ... ... ... ... .. .... 3 Ground TimeDelay Test .. .................... 15
Time-Current Curves. ... ....................... 5 Zone Interock Test. . ......... ... ... . 15
Performance In Service ......... ... .. ... . ... ... 6 Lead Indicator Output Test . .......... ... ...... 15
Settings . . ... ... 9 Trippihg Actuator Test .. ..................... . 16
TimeBands .............. .. .. ... ... ... .... 10 Current Sensor Test . .............. . ... ... ... 16
General Notes. .............................. 10 Gonnections . ... ... 16
Load Indicator ....... ..................... @ ™ Continuity Checks . . .......... ... ... ... ...... 16
Zone Interlock Coupler . .................. .. 4.. 11 Excitation Test. ......... ... ... ... .. ........ 17
Zone Interlock Expander .. ........... .. .. % .. 11 Sensor Polarity .......... ... ... . e 17
TESTING....... ... ... .. ... . ... .......... 1% 12 Primary Current Testing .. ................... .. 17
General .............. ..o 12 MAINTENANCE ... ... ... ... ................. 19
Secondary Current Testing. ............ %" .L. 4 12 Removing Static Trip III from Breaker . ... ..... ... 19
Test Connections . ................. ... & ... 12 Repair . ......... ... .. . . 19
Long Time Pickup Test . ... ... ... 0 &  Wowed . ... 12 Cleaning . .......... ... ... . 19

Note

The instructions contained within this,manual are necessary for the safe installation, maintenance and operation of this equipment.
If this manual is misplaced or |gét, réplacement manuals are available through the local Siemens Energy & Automation, Inc. sales office.

These instructions do_notypurpertto cover all details or variations in equipment, nor to provide for every possible contingency,
to be met in connection withiipstallation, operation or maintenance. Should further information be desired or should particular pro-
blems arise whichfare not covered sufficiently for the purchaser’s purposes, the matter should be referred to the local Siemens
Energy & Automatign{ Inc. sales office.

THE CONTENTS OF THISINSTRUCTIONAL MANUAL SHALL NOT BECOME PART OF OR MODIFY ANY PRIOR OR EXISTING
AGREEMENT, COMMITMENT OR RELATIONSHIP. THE SALES CONTRACT CONTAINS THE ENTIRE OBLIGATION OR 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
WARRANIIES OR MODIFY THE EXISTING WARRANTY.

If drawingsyor other supplementary instructions for specific applications are forwarded with the manual or separately, they take
precedence over any conflicting or imcomplete information in this manual.
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The information contained within is intended to assist operating
personnel by providing information on the general
characteristics of equipment of thistype. It does not relieve the
user of responsibility to use sound engineering and safety prac-
tice in the application, operation and maintenance of the par-
ticular equipment purchased.

If drawings or other supplementary instructions for specific ap-
plications are forwarded with this manual or separately, they
take precedence over any conflicting or incomplete informa-
tion in this manual.

The sales contract carries all the information on warranty
coverage.

General

Static Trip III is the name of Siemens Energy & Automation,
Inc. microprocessor based static overcurrent trip device for use
on LA and RL series low voltage power circuit breakers. The
breakers and trip device are listed and labeled by Underwriters
Laboratories (UL).

With the exception of the selector switches and one“potens
tiometer the Static Trip III overcurrent trip devices are complete-
ly static. There are no moving parts or mechanicalfcontacts.
Components used are semiconductors, integrated gircuits,
capacitors, transformers, etc. The selector switches aresseal-
ed binary coded decimal types with gold plated contagts. The
device uses an eight bit single chip microprecesser, with its
internal ROM (Read Only Memory) progiammedyto be a trip
device. All the circuits are designed fepconservative loading
of components for long life and little ‘maintenance.

Static Trip III overcurrent trip devices opgrate to open the cir-
cuit breaker when the circuit gurrént exceeds a preselected
current-time relationships Depending on the magnitude of the
overcurrent and the sglected, settings, tripping may be instan-
taneous or time-delayed.

Energy to operate theltripping system is obtained solely from
the circuit being protected. Batteries or other power sources
are not needed.

The basic static overcurrent trip system consists of three parts:

1. Primaryaelircuit current sensors
2. gheaStatic Trip III device.

3. A magnetically held circuit breaker latch release device call-
ed*the tripping actuator.

In addition to the basic system, optional@evices can be pro-
vided for additional functions. These incl@ide:

1. A Load Indicator mounted onthefronticover of the breaker
to display load currents and provideradjustable load alarm
contacts.

2. Zone Interlock Coupler and” Zone Interlock Expander
devices to connegtittip devices together for selective short
time and ground faultiaterlocking.

CurrenthSensors

Toroidal clirrent, sensors, similar to standard bushing current
transfermets, are mounted, one-per-phase on the primary studs
of theWeircuit breaker. They are special purpose current
transformers that have the accuracy and output voltage capabili-
ty. needed to properly operate the static trip device. These pro-
videya signal to the static trip device proportional to the primary
current. The current sensors selected for a specific circuit
breaker establish the maximum continuous current rating of that
breaker and the adjustment range. Each sensor provides a
choice of eleven selectable current settings.

The rated secondary current for the sensors is 0.5 amperes
at rated primary current. All the sensors used with the Static
Trip III device are encapsulated in polymeric material to pro-
tect the windings and prevent their motion during short circuits
on the circuit breaker.

Static Trip III

A molded polyester enclosure, attached to the breaker, houses
the trip device and its electronic circuits (Figure 1). The static
trip device receives the signal from the current sensors. It
monitors the signal, senses overloads and faults, and deter-
mines the required action in accordance with preselected con-
trol settings.

In the Static Trip III device the current signal is scaled to the
proper value internally by small transformers, one per phase,
rectified and converted to a voltage signal by a resistor. This
voltage signal is converted to a digital signal by an analog to
digital converter. All timing and logic decisions are then pro-
cessed mathematically in the microprocessor, and are not af-
fected by variations due to external influences, such as changes
in temperature.
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The Long Time Pickup and timing is based on the RMS value as in the case with phase contraled drives or other processes.
of the current. This is a major advantage over other types of In like fashion, the 12t ramp on Short Tigaé'Usgs an RMS calcula-
trip devices when the load current is not a true sinusoid, such tion to establish timing.

Figure 1. Static Trip III Device Attached to Circuit Breaker
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Tripping Actuator

When the static trip device senses a circuit condition that re-
quires the breaker to open, it provides an output to the actuator
(Figure 2) which causes the circuit breaker contacts to open
and isolate the circuit.

When the circuit breaker is closed, the tripping actuator is held
in a charged position by a permanent magnet. It contains a
coil that is energized by the output of the static trip device. When
energized this coil causes the magnetic flux to shift to a new
path, away from the holding pole faces. This releases the stored
energy of a spring located inside the actuator. The spring pro-
vides the energy to trip the breaker. When the breaker
mechanism opens, the actuator is returned to the charged and
held position by a reset mechanism on the breaker.

Figre 2. Ttipping Actuator

The tripping actuator for use with the StaticJip III device con-
tains an additional coil which, whén ener@ized by an additional
output provided by the trip device, aids thé¥permanent magnet
in holding the actuator closed. T#iS)coil‘€alled the hold-in cail,
is to counteract the effects of the gxtermal magnetic fields pro-
duced by short circuit currénts flowing through the breaker.

Targets

The target elemient/éensists of a custom LCD (Liquid Crystal
Dispiay), @imodestamount of CMOS logic and a large capacitor
(1 Farad) to,stere thé power to operate the logic and LCD for
an extendedyperiod of time. The LCD has four legends that
become Visible, when the target is operated, either by the
mierdprocessor or the “‘watchdog’’ circuit. The four legends
argi OVERLOAD to signal long time tripping, SHORT CIRCUIT
té:signal either shorttime or instantaneous tripping, GROUND
EAUR to signal when the device trips on ground current, and
DISABLED to signal when the “‘watchdog” circuit determines
that' the microprossor is not functioning properly.

Available Types

Various types of Static Trip III devices are available. Similar in
many respects, they differ only in their specific application. Al
accept identical current sensor input and provide output signals
to the tripping actuator, and to the optional devices.

The type designation is coded to indicate the functional
elements and is preceeded by RMS to denote the standard
RMS sensing feature.

The type coding is two to four letters as shown below:

LONG TIME delay element.

wn —
I I

SHORT TIME delay element.
| = INSTANTANEOUS element.
G = GROUND FAULT element.

For each element except INSTANTANEOUS, there are two ad-
justable selector switches, accessible through the front cover
of the device, one for the current or pickup setting and one
for the time delay setting. The INSTANTANEOUS has only one
switch for pickup setting. All adjustments can be made in the
field. Following are brief descriptions of the different types.
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Type RMS-TI

A dual trip device used for phase overcurrent protection with
instantaneous trip. The long time current setting range is
selected from the trip rating table and is switch selectable in
eleven steps from 0.5 to 1.0 times the current sensor rating.
The pickup value is fixed at 1.1 times current setting. The LONG
TIME delay is selectable with a choice of five bands. The long
time circuit has a switch-selectable ‘“Thermal Memory'" func-
tion for motor protection. The instantaneous element is switch
selectable in six steps from 2 to 15 times the current sensor
rating. The instantaneous pickup setting is independent of the
long time current setting.

Type RMS-TS

A selective trip device used for phase overcurrent protection
which provides time delay tripping only. It allows complete field
adjustment of long time delay and current setting plus the short
time delay and pickup. The short time pickup can be selected
in 8 steps from 2 to 12 times the long time current setting. Any
one of the five short time delay bands can be chosen to be
used with any of the five long time delay bands. The device
contains in/out switches for short time 12t ramp and lon@ time:
“Thermal Memory."

Type RMS-TSI

A triple selective trip device used for phase overcurient pro-
tection which provides long time delay, short gime delay and
instantenous elements. It allows complete adjustment of the long
time delay band and current setting, the shortime®delay band
and pickup and the instantaneous pickup.

The short time pickup can be adjustedifrom 2to 12 times the
long time current setting. The instaptafeousipickup can be ad-
justed from 2 to 15 times the current sensor rating. The instan-
taneous pickup current is not changediy a change in the long
time current setting. The short timé pickup varies with long time
current setting. Any onelef theghort'time delay bands can be
chosen to be used with anyaene of the long time bands. The
device contains infout switchesfor short time I2t ramp and long
time ‘‘Thermal Memory."

Types RMS-TI-T, RMS-TS-T and RMS-TSI-T

Targets are provided by adding a "*-T" suffix to the basic trip
device cataleg number. The same basic protective functions
are providedias described above. In addition, a separate
micréprocessor ‘‘watchdog’’ circuit is included to monitor and
indicate malfunction of the microprocessor.

Type RMS-TIG-T

A dual trip device which providesyphase oyercurrent protec-
tion same as the Type RMS-TI plus greund fault protection for
three wire or four wire circuits gn systems with either phase to
phase or phase to neutral loadingd Ground pickup settings are
independent of the phase settings‘and are selectable in 5 steps
from 20 to 60% of the ground'sensor rating. When used on
four wire circuits a fourth,nettralse nsor is required. It is mounted
in the bus compartment'and is wired to the breaker through
the breaker secondaryydisconnects. Direct ground sensing can
also be used, with'the external neutral sensor mounted on the
ground return (copductor.

The Ground Fault™ftunction includes an I2t ramp in the time-
currgnt,delaypcharacteristic and a built in memory for arcing
groundyfaultiprotection. The device contains an in/out switch
fordeng time ‘‘Thermal Memory.”

Type RMS-TSG-T

A selective trip device which provides phase overcurrent pro-
tettion same as Type RMS-TS plus ground fault protection for
3-wire or 4-wire circuits on systems with either phase to phase
or phase to neutral loading. Ground current pickup settings are
independent of the phase pickup settings and are adjustable
from 20 to 60% the ground sensor rating. When used on 4-wire
systems a fourth neutral sensor is required. It is mounted in the
bus compartment is wired to the breaker through the breaker
secondary disconnects. The ground element can also be con-
nected for direct ground sensing by mounting the external
neutral sensor on the switchgear ground return conductor.

The device contains an in/out switch that adds an I2t ramp to
the short time delay bands. The device contains an in/out switch
for long time “Thermal Memory.”

Type RMS-TSIG-T

A triple selective trip device which provides phase overcurrent
protection same as Type RMS-TSI plus ground fault protection
for 3-wire or 4-wire circuits on systems with either phase to
phase or phase to nreutral loading. Ground current pickup is
independent of the phase current settings. The ground pickup
settings are selectable from 20 to 60% of the ground sensor
rating. When used on 4-wire circuits a fourth neutral sensor is
required. It is mounted in the bus compartment and is wired
to the breaker through the breaker secondary disconnects.

Ay

Pl 3.
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Types RMS-TS-TZ, RMS-TSI-TZ, RMS-TSIG-TZ
and RMS-TSG-TZ

The *“Z" suffix at the end of the trip device catalog number
signifies Zone Interlocking capability for short time and/or
ground fault functions. The same basic protective functions are
provided as described above with the added capability of con-
necting trip devices together into a selectively Zone Interlock-
ed system. The Zone Interlock circuit has an in/out switch to
allow these trip devices to act as standard units. This facilitates
testing and allows interchange with trip devices which are not
Zone Interlocked.

NOTE

1. Devices that provide ground fault protection are not
available without targets.

2. Optional Selective Zone Interlocking circuits are
“hard wired"' between trip devices. When this op?
tion is specified the trip device is provided with a
cord to connect to a cubicle-mounted conngctor:
The trip device provides an output signal whenever
either the ground or short time element picksyup.
This output signal is connected from /the:
downstream breaker to the input terminals of the
upstream breaker.

3. With no signal applied to the Zonednterlecking in-
put and the Zone Interlock swit€h *'img. both the
ground and the short time elements,will operate on
their shortest time delay bandsyregardless of the
band selected. When the gignal js'@applied both the
ground and the short time elements will operate on
their selected delay bands!

Time-Current Curves

Figure 3 is a set of timé-current curves for the Static Trip III
devices. The long time element has a characteristic represented
by:

T = KI#%0r = K2

wheregil,="time delay, I = current expressed in multiples of
the longytime’current setting, and K is a constant depending

on the band selected. In other words, thie'delay for a given band
setting varies inversely as the square 'ofghe current. When plot-
ted on log-log paper this relationshigyis astraight line as shown
by the sloping bands in Figure 33kive discrete long time delay
bands are available in every device,\any one of which may be
selected by the delay band, control’switch.

The long time element hasya ‘' Thermal Memory” function that
is selected by a switéham,the front of the device. If this switch
is "in,” the delay cQunter of the long time circuit will not reset
to zero when theeurre ntfalls below the long time pickup value,
but will slowly countydown at a rate determined by the
magnitudesef the remaining current. When there is an intermit-
tant overloadthat does not reach the pickup level of the short
circlitaelements, ‘the intervals of overload current will be ac-
cumulated and tripping will occur when the accumulated value
reaches the, selected trip time. However, if the current drops
t@ nearlyzero the count will be reset and the timer will require
the,full delay before tripping will occur.

If'the *‘Thermal Memory" switch is "‘out,” the long time element
will reset each time the current falls below the long time pickup
value.

The minimum delays for each band, at six times the current
setting are 3.5, 6.0, 10, 17 and 30 seconds, and are shown
at the delay adjustment switch.

The short-time element has a definite delay which is indepen-
dent of current as shown by the horizontal curves in Figure 3.
There are 5 calibrated bands. These have nominal delays of
0.08, .15, .22, .30 and .40 seconds.

The short time element has an 12t ramp as shown in Figure 3.
This function is selected in or out by a small switch on the front
of the device labeled *'Short Time I2t.” This feature provides
improved coordination with downstream devices such as time
delay fuses, or molded case circuit breakers.

The ground fault time delay element has a definite delay similar
to the short time element. There are three calibrated bands hav-
ing delays of 0.1 second, 0.25 second and 04 second. The
ground fault element also includes an I2t ramp as shown in
Figure 3.
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Both the short time and the ground fault elements can be sup-
plied to be used with the Zone Interlock option. The ZI option
allows the trip devices to be wired together to provide faster
tripping for faults between breakers. When Zone Interlocking
is specified, the trip device will operate on the minimum time
delay curves for both short time and ground fault in the absence
of an incoming ZI signal. When the trip device is supplied with
an incoming ZI signal, both curves will shift to the bands
selected by their respective delay band settings.

Trip devices with the Zone Interlocking option have an “‘infout”
switch to allow them to function as a standard trip unit when
not wired into a Z| system.

Instantaneous trip has no intentional time delay, other than that
provided by the power supply and for filtering purposes. The
Instantaneous curves show the breaker rated clearing time for
a three phase fault. For closing in on a single phase fault the
total clearing time may be extended by as much as . 02 seconds.

The width of the time bands in Figure 3 is due principally to
differences between devices caused by normal toleranceqof:
commercial components in the circuits. Repeated tests opfany
one unit will fall in a much narrower band.

The band width also includes the breaker interrupting time.“The
upper limit represents the maximum total clearing timegnclading
breaker opening and arcing time, whereas the lowerlimit isthe
“resettable time"”— the maximum time that the 6VerloaddCan
persist without tripping the circuit breaker.

Note that the Instantaneous curves show n@ ™ ‘resettable time,”
indicating that multiple breakers with ipstantaneoustrip devices
cannot be selectively coordinated for €hert ciréuits except by
pickup settings.

Performance InsService

Ambient conditions and lengthief.service have little effect on
the performance of the StaticWip III trip device. The circuits
are stable and will show excellent repeatability over long periods
of time. Service involvirg freglient operations will not cause the
characteristics to changeyor drift, since there are no moving
mechanical parts to wear or bearings to lubricate.

Static Trip III device§’are tolerant of dusty conditions and will
function properly in many areas that would affect the perfor-
mance &ffelectro-mechanical trip devices. The circuit boards
and cemponents inside the trip device are coated with a con-

formal coating to exclude moisture andsmany corrosive at-
mospheres. However, the factory, shoulddde consulted when
the application involves a particulatly, severe environment.

The temperature at the static trip deviee does have some ef-
fect on the characteristics and @n/the overall reliabiity of the
system. The change in characteristi€s is small since most of
the operations are carriedieut as\mathematical manipulations
within the microprocesser, sotehanges should not be a factor
in most applications, (Overithe range of —40°C to +55°C
(—40°F to 131 °F), theyvariations from performance at room
temperature is vefy Small, amounting to less than 5% on pickup
or time delay values. Operation is not recommended beyond
this range. i Aecessary, control of the temperature should be
provided by Reaters or ventitation. Operation at increased am-
bienttemperature seriously affects the reliability of all electronic
devices.

Cennectiof’Diagrams Figure 4 through 6 show in schematic
formthe pre-wired connections from the breaker-mounted cur-
rentisensors to the Static Trip Il device. This wiring varies with
the application. The three most commonly used schemes are
shown, and the diagrams with their captions are self-
explanatory.

NOTE

For 4-wire systems with ground fault tripping the
neutral sensor is connected to the neutral or ground
return conductor in the bus compartment, and is con-
nected to the Static Trip Il trip device through secon-
dary drawout contacts on the breaker.
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Figure 3. Static Trip III Trip Device Time-Current Curves
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CT1 CT2 CT3 :
G G G m',' From To Size
Y Y 4 .
C1 CT1-Y STD4 18
c2 CT2-Y STD,2 18
c3 CT3-Y STD3 18
co CT1-G CT2G 18
58l gl s ~Black co CT2:G CT3-G 18
ol O &) Red co CT3G STD 4 18
Blue TA1 Black STD 6 .
1] q ¢ ¢ ) ) ) TA2 Red STD 7 o
12 8 45 6 7 8 STD TA3 Blue STD 8 .
Figure 4. Static Trip III “*3WG"’ Connection Diagram
Wire .
CT1 CT2 CT3 No. From To Size
G G G C1 CT1-Y STD 1 18
Y Y. c2 CT2-Y STD 2 18
c3 CT3-Y STD 3 18
co CT1-G CT2-G 18
co CT2-G CT3-G 18
ol 81 8 o = Black co CT3-G STD 4 18
SD1 © Red sD2 | STD4 | 18
SD2 SD 1 STD 5 18
4
GB'“e TA1 | Black STD 6 .
1 2 3 4 5 6 47 8 TA2 Red STD 7 "
STD TA3 Blue STD 8 .
Figure,5. Static Trip III “4WRG" Connection Diagram
Wir .
_Ccmi _Cr2 CT3 No. | From | To Size
? ‘ c1 CTi-Y STD 1 18
Y Y, ‘ Y, c2 CT2-Y STD 2 18
c3 CT3-Y STD 3 18
co CT1-G CT2-G 18
2 Al o co CT2-G CT3-G 18
ol el O o — Black Co CT3-G STD 5 18
— SD1 o Red SD 2 STD 4 18
D2 SD 1 STD 5 18
P | 1 Blue TA1 | Black STD 6 .
1 2 3 4 5 6 7 8 TA2 Red STD 7 v
STD TA3 Blue STD 8 .

Figure 6. Static Trip III “4WDG" Connection Diagram

*Device Leads

P
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Settings

Static Trip III devices have a number of switches that can be
arranged to select discrete load conditions that will cause the
breaker to open. The settings are usually made when the
breaker is placed in service to match anticipated load condi-
tions and coordination requirements. Future changes are un-
necessary unless load conditions change or primary circuit
changes are made.

Figure 7 is anillustration of the type RMS-TSIG-TZ device which
contains all Static Trip III control options. The following

device is set on 1.0 it will pickup andfstarigtiming when secon-
dary current exceeding 0.55 amperesis supplied by the cur-
rent sensors.

EXAMPLE: Suppose it is desired that the breaker shall trip
whenever sustained current exceeds 600 amperes, and sup-
pose the current sensor ratingyis 800 amperes (800/0.5 ratio).
The LONG TIME currentysetting should be .75.

Sensor

paragraphs discuss the use of these controls. (Pfif’}":‘%s) 5 A 7 8 9 0
150 75],.82.5 90 | 97.5| 105]112.5| 120]127.5| 1351425 150
200 100 110 | 120 | 130 | 140 150 160 | 170 | 180 190 | 200
300 150>| 165 | 180 | 195 | 210 225| 240 | 255 | 270| 285 | 150
400 200 | 220 | 240 | 260 | 280 | 300 320 | 340 | 360 | 380 | 400
600 300 | 330 | 360 | 390 | 420 | 450| 480 | 510 | 540| 570 | 600
800 400 | 440 | 480 | 520 | 560 | 600 | 640| 680 | 720 760 | 800
1200 600 | 660 [ 720 | 780 | 840 | 900 | 960 [ 1020 | 1080 | 1140 | 1200
1600 800 | 880 [ 960 | 1040 | 1120 | 1200 | 1280 | 1360 | 1440 | 1520 | 1600
2000 1000 | 1100 | 1200 | 1300 | 1400 | 1500 | 1600 | 1700 | 1800 [ 1900 | 2000
3200 1600 | 1760 | 1920 | 2080 | 2240 | 2400 | 2560 | 2720 | 2880 | 3040 | 3200
4000 2000 | 2200 | 2400 | 2600 | 2800 | 3000 | 3200 | 3400 | 3600 | 3800 | 4000

Figure 74 Stati¢ Trip, Il RMS-TSIG-TZ Device

LONG TIME CURRENT SETTING has 11 calibrated positions.
These are marked®5 through 1.0 in increments of .05. Long
time pickup is fixed at 1.1 times the long time current setting.

Figure 8 i$'@ table of settings in primary circuit amperes for
allgthesstandard current setting ratings.

The,current setting rated secondary current is 0.50 ampere.
This current corresponds to long time current setting 1.0. If the

Figure 8. Long Time Element
Calibrated Current Settings

NOTE

There is a plus or minus 10% tolerance allowable on
the accuracy of the trip device pickup values. This
means that the breaker may trip for currents between
current setting and plus 20%, therefore the breaker
will always carry current setting without tripping.

INSTANTANEOUS PICKUP has six calibrated points, 2X, 4X,
6X, 8X, 12X and 15X calibrated in multiples of the current sen-
sor rating. The instantaneous setting is independent of the long
time current setting. |

EXAMPLE: Referring to the previous example, suppose it is
desired that the breaker open instantly when the current ex-
ceeds 3200 amperes. 3200/800 = 4, so the instantaneous
should be set on 4X. If the long time settings are changed the
breaker will still trip at 3200 amperes instantaneous.
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SHORT TIME PICKUP has 8 calibrated settings of 2X, 3X, 4X,
5X, 6X, 7X, 8X, and 12X. These calibrated values are in
multiples of the LONG TIME current setting, and so change
value when the long time setting is adjusted.

EXAMPLE: Refer to the previous example, suppose that it is
desired to have the curves transfer from the long time curve
to the short time curve for currents above 1800 amperes.
1800/600 = 3, so the Short time pick-up should be set on 3X.

GROUND PICKUP has five calibrated settings of 20%, 30%,
40%, 50% and 60%, as shown in Figure 9. These are
calibrated as multiples of the ground sensor rating. For cur-
rent sensors through 2000A rating, the ground sensor and cur-
rent sensor ratings are the same. For 3200A and 4000A cur-
rent sensors, a separate 2000A ground sensor winding is
provided.

EXAMPLE: In our example the ground sensor rating is 800
amperes, so for a Ground pickup setting of 20%, a ground cur-
rent exceeding 160 amperes will cause the ground circuit to
pickup. If the ground current persists for alonger time than the
setting of the Ground Fault Delay Band setting the breaker will
trip.

As explained earlier the rated secondary current for ghe ‘sen-
sors is 0.5 ampere, so the 20% setting is 0.100 ampereyinto
the trip device ground terminal and the pickup tolerance"is.
+ 10% of this value.

Time Bands

There are five LONG TIME DELAY BANDS available on all
Static Trip III overcurrent trip devicest

On devices with Short Time there aré five SHORT TIME DELAY
BANDS.

On devices with GROUND FAUL #'tripping there are three time
delay bands for the gréund €iéments.

On Static Trip III devices, withilpoth Short Time and Ground,
the Ground circuit§ are prevented from tripping if the Short Time
pickup currents are ‘exceeded.

Devices with Short Time have a switch on the front of the device
to add an 2t ramp portion to the time delay curve for Short
Time. These curve segments can be selected but are not other-
wise adjustable.

All the LONG TIME, SHORT TIME INSTANTANEOUS and
GROQUNBREAULT time delay bands are shown on the TIME-
GURRENT CHARACTERISTICS curve Figure 3 . The curve
sheetis'self explanatory, except for the extension of the LONG

TIME CURVE to 30X. This is only truegor the LOWEST Long
Time current setting. With the Long,Times€urrent setting at 1.0,
the curves extend to only 15 times‘eng time current setting.
This is the maximum primary cupfentallowed by the 15X max-
imum pickup setting of Instantaneous:

NOTE

The NEC doeesnotiallow settingsabove 1200 amperes
for ground,faultsSensing on service entrance equip-
ment. Toieomply special ground sensor windings with
2000/, ratio for ground sensing are provided on
3200Aand 4000A current sensors. The ground sen-
sonrating appears on the sensor rating label above
the trip unit terminal block connection.

Sensor Rating

Primary Amps 20% 30% 40% 50% 60%
150 30 45 60 75 20
200 40 60 80 100 120
300 60 =) 120 150 180
400 80 120 160 200 240
600 120 180 240 300 360
800 160 240 320 400 480

1200 240 360 480 600 720
1600 320 480 640 800 960
2000 400 600 800 1000 1200
3200 400 600 800 1000 1200
4000 400 600 800 1000 1200

Figure 9. Ground Element
Calibrated Pickup Settings

General Notes

1. The “Current Sensor Rating’’ values represent the primary
value of current for 0.5 ampere of secondary current.

2. The current settings are switch selectable and calibrated
at points .5 through 1.0 as shown in the table.

3. The nominal long time pickup values are 1.1 times the cur-
rent setting with a tolerance of +10%.
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4. The pickup settings of short time are calibrated at 2, 3, 4,
5,6,7,8,and 12 times the long time current setting with
a tolerance of +20% -0.

5. The Instantaneous pickup settings are at 2, 4, 6, 8, 12 and
15 times the current sensor rated current.

6. The long time element has 5 time delay bands. The
minimum time delays at 6X current setting are 3.5, 6, 10,
17 and 30 seconds.

7. Short time has 5 time delay bands.
8. Ground elements have three time delay bands.

9. The maximum interrupting time is the maximum length of
time that fault current flows, including arcing time.

10. Instantaneous maximum interrupting time may be greater
when breakers are closed in on a fault depending on ac-
tual fault conditions. The maximum potential increase for
a 3-phase fault is 0.01 seconds and for a single phase
ground fault is 0.02 seconds.

Load Indicator

This device is not a part of the basic overcurrent proteetion
system but is an available option. The device mounts in‘the front
cover of the circuit breaker and its input cord plugs into,a recep-
tical on the front of the trip device as shown in Figure A0x.The
device is powered by the trip device power supply and/con-
tains nine LEDs (Light Emitting Diodes) that af€ illuminated to
indicate the relative magnitude of curreft thatithe trip device
senses. These lights indicate current ingmultiples of device
pickup value. The first light is illuminated at .6%imes pickup,
the next for .7 times pickup, and so forth, upte,1 .4 times pickup.

In addition there is a remote overglirrent alarm ‘‘contact’”” that
closes when the current equals ofexceeds the value selected
by a switch on the front of the Load Indicator. The switch selects
any of the indicated currentivaldesifrom .6 to 1.4 times Long
Time Pickup. The "‘contaet’ 1§ anoptically isolated solid state
switch. The rating4of the “amangement is 1 ampere, 125V
Nominal, AC or BC. These ‘'contacts” are wired out through
the secondary dis€éennectsfof the breaker.

Zone Interlock Coupler

This devicelis not part of the basic overcurrent protective system
but is useehto'connect static trip devices together in a selective
Zop@interlocking (Z1) System. The ZI coupler provides a means
of interconnecting circuit breakers to provide closer coordina-
tioffonthe SHORT TIME and GROUND FAULT circuits. The
Zhoutput of the downstream breaker is connected to the ZI in-

()\X& of the upsteam Dreaker.

The ZI coupler connects the 15 pin sub “'Di#connection on the
trip devices to an external terminalplockimounted in the breaker
cubicle.

Zone Interlocks\Expander

The Zone Interlock Expander is'used to connect the ZI output
signals into a common “Upstream breaker. There are optical
isolators inside the trip,device that depend on power from either
its own trip deviéeor fram the one that it is connected to. This
means that if multipleunits are connected in parallel, the trip
device pawer, supplies would be interconnected. A fault in one
unit could thendisable the other trip devices. The ZI expander
ovefcdmes this potential problem. The input of the expander
censistsyof optical isolators with their outputs connected in
patalle! to'drive the ZI input of the upstream device. It derives
its powenffrom the upstream device. The power for each op-
ticahisolator input is supplied from its own downstream trip
device. No external power is required.

Figure 10. Optional Load Indicator
Device Plugged into Static Trip III
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Pin 8is a signal called NOT RESET. This signalis used to enable
the load indicator and is + 5 volts DC when current supplied
to the trip device is above approximately 100 milliamperes.
Below this input level none of the data is accepted. All pins can
be checked with a voltmeter while current is adjusted as desired.
Flickering of the LED output is normal.

The load indicator assembly decodes the number and drives
a light emitting diode bar display to indicate the magnitude of
current. The indicator also contains an alarm setting switch and
circuitry that selects any one of the current levels indicated and
closes a solid state alarm contact when that level is exceeded.

The solid state contact is rated 1 ampere, 125V nominal DC
or AC.

Tripping Actuator Test

If the trip device fails to trip the breaker, the question ariSés
as to whether the trouble is in the trip device or in the actuator,
Substitution of a known good trip device is an easy way t0Supp-
ly a quick answer.

If another trip device is not available the actuator carbetested
by applying voltage to its trip winding with the PTS4{test'set.
This winding connects to the terminal block withy the\positive
terminal on number 7 and the negative terminal on Aumber 6.
The leads of the actuator are also color coded’ teds positive,
black is negative, and blue is the hold-ify winding.

With the breaker closed, apply DC veltagete,the terminals for
the trip winding, start at zero voltage,andyslowly increase until
the actuator trips. The voltage should bedetween 3 and 6 volts.
Should the actuator fail to trip checkithe coil resistance. It should
be between 15 and 25 ohmgfDoible check the polarity of the
test voltage and checlgfor any'mechanical interference in or
around the actuatorg

USE EXTREME CAUTION WHEN WORK-
ING ON CIRCUIT BREAKERS. THE
ENERGY STORED IN THE CLOSING AND
OPENING  SPRINGS MUST BE
ZESPECTED. ALWAYS DISCHARGE ALL
PRINGS BEFORE PLACING HANDS
NEAR THE MECHANISM. See the gire t
t?/reiiker gSl‘rucﬁor; manual if there s any .
evi ‘ ro-

ent in the mechanica| port,Or?

Do not disassemble the trippinggactuator, this may partially
demagnetize it, and remagnetizing'requires special equipment.

Current Sensor Test

The tests describedin the Preceding verify performance of the
trip device and trippifg, actuator.

The third link inthefStatie Trip III protection system is the breaker
mounted currentisensors. These are special purpose current
transformers. When secondary current testing is done with the
tripdeviee, onythe breaker, the current sensors are subjected
toyappraximately their normal excitation so that a transformer
with'shorte@ turns may show up in the form of pickup values
above tolerance. However, further testing is required to tell if
theyproblem is in the static trip device or in the sensors.
Mereaver, an open circuit in the transformer winding or wiring
wauld not show up at all. Therefore, it is desirable to test the
clrrent 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 con-
nections. 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 ohmmeter
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 approximately the same
for all phases on a given breaker, but can vary widely for the
various ratios of the sensors available.

When ground protection is provided, the ground strap 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 circutt the breaker must be in the TE i
onmmeter check can pa Made befy t ] nostion, W&ﬂ 57)9

5 of the trip devige 1o Cen lermingl 4
, C '
diagram shoula e term/na/ block The circuit andt

may have been made,
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Excitation Test

The purpose of the excitation test is to reveal shorted turns in
the current sensor winding. Sixty (or 50) Hertz AC voltage is
applied to the secondary winding and the exciting current is
monitored. Short circuited 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 that is required, although a 0-150 Volt AC voltmeter is
desirable to monitor the applied voltage. The ammeter in the
PTS4 test set can be used by passing current through the ex-
ternal 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 Setting Current
150 33.5 25 0025
200 67 50 0.15
300 67 50 0,10
400 67 50 @10
600 67 50 0:05
800 134 100 0.03
1200 & Up 134 100 0.02

Again each phase must be testedmturmiand the trip device
must be disconnected. Connect the AC{upply to terminals 1
and 5 for Phase 1, terminals 2 and§forfhase 2 and from ter-
minals 3 and 5 for Phase 3. Tihe @titput selector switch can be
used to select each phase whef the PTS4 test set is used. To
test the Ground strapfor netral'Sénsor it is necessary to have
the breaker in the ubicle, in‘the TEST position. Again check
the breaker wiringydiagram,for any special connections that
may have been made;

Table 5 gives the applied voltage and test limits of exciting cur-
rent for all standard, current sensor ratings.

The value aof,.02 ampere is about the lowest readable current
using the'ammeters in the PTS4 portable test sets, and the sen-
sorsdhat meet this limit will give satisfactory performance. Nor-
mal'excitingcurrents for sensors rated 400 amperes and above
mayybe, well below this value. Therefore when checking high
rating sensors it is essential to perform the continuity check.

For the lower ratios the continuity check®¢an be omitted since
the indicated magnetizing current wouldfverify continuity.

Sensor Polarity

For the ground fault detection‘eleménts to operate properly the
sensors must be connectéd, with the proper polarity. The polarity
of any given sensor cambe checked by “flashing’’ the primary
with a short duratiop pulsetef known DC polarity and observ-
ing the polarity of the induced secondary voltage on make and
break of the primary,., A6 volt dry cell can be used for the
primary seurce and the polarity indicated by a DC voltmeter
connectedi\toythe‘secondary winding. Refer to the three line
diagram for the c@grect neutral or ground return sensor polarity.

Primary Current Testing

Testing with primary current applied to the circuit breaker re-
quires‘a low voltage high current supply that can deliver cur-
rents up to 4 or 6 times the sensor rated current. There is com-
mércially available equipment made for this purpose. This
equipment generally includes the ammeters and timers need-
ed 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 system is tested at one time. However, primary cur-
rent testing may present additional problems. One major dif-
ficulty 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 alters
ine waveshape of the current supplied to the trip device. This
can result in insufficient power to properly operate the trip
device, or it may affect the indication of the source ammeter,
depending on the ammeter design, leading to the erronious
assumption that the trip device calibration is incorrect.

One other major difficulty with primary current testing is related
to the duty cycle limitation of the circuit breaker and current
sensors. 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 ap-
plicable for each rating is not exceeded. The standard duty cy-
cle for the short time rating as demonstrated per ANSI C37.50
is 0.5 Seconds ON, 15 Seconds OFF followed by a second
ON period of 0.5 Second. The ON intervals are too short to
read the ammeter on the current source. For the instantaneous
interruption rating each of the ON intervals are reduced to ap-
proximately 50 Milliseconds. Because of this, calibration of the
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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.

If the duty cycle limits are exceeded during testing, the circuit
breaker or current sensors as wel as the trip device may be
damaged. Between tests, the unit must remain OFF long
enough to allow the current sensors 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 poten-
tial damage and still assure proper operation, the following pro-
cedure is recommended.

the breaker has a ground fault sensing trip device connect
a jumper between terminas 4 and 5 of the trip device.

1. Apply to one pade of the circuit breaker an input current
of one half the current sensor rating and measure the trip
device power supply voltage. This voltage can be
measured with the negative lead of the voltmeter onfany,
one of the following points: Pin 1 or 2 of the 15 pifR con4
nector or Pin 9 of the 9 pin connector. The positive lead
is terminal block number 7, the red lead of the actuator.
If this voltage exceeds 11 Volts with half rated cusrent stp:
plied, it can be assured that the wave shape distortiomiean
be disregarded except for its possible effect onthe’am-
meter indication. Test all three poles of the breaker in a
similar manner, this establishes that tHe deviee power supp-
ly circuits are working.

2. Set the long time current setting,to the, .5 position. Slowly
increase the current from zero whileywatching the long time
pickup LED. Pickup should og€ur at‘ane-half the current
sensor rating x1.1 plus a tolerance ‘6f 20%, not including
any ammeter error. Pickup,is thelowest current at which
the LED remains illuminated: Repeat for all three poles of
the circuit breaker. This praves the input circuits are all work-
ing. When the pickup ‘iadication is present, the long time
circuit timing glement is released and the device will time
out on LONGALIME.

Repeat calibration'€heck on the other long time current set-
tings as desired.

3. Set long time current setting on .5, long time delay band
on 3.8 short time pickup and Instantaneous on 12X. Set
thednputcurrent equal to the current sensor rating. Remove
and‘reapply the power, allow the device to time out and
tripatheybreaker. The time delay should meet the publish-
ed curves for the device being tested. Repeat for all long

10.

time bands. Note that the Static T#fip'IIL long time circuits
respond to the RMS value ofghe inpdt current, and depen-
ding on the type of ammeter being used the times may all
appear to be longer than expectedylf the test set has an
RMS responding ammeter the time values should check

properly.

. Set instantaneous at@X, shorttime pickup at 12X, long time

delay band on itsgmaximum. The breaker should trip in-
stantaneous at twice'the current sensor rated current plus
or minus ten peteent. Repeat for all three poles of the
breaker.

. Set shert timepickup at 2X, instantaneous at 12X, long time

delay“band onwits maximum, and short time delay band
on miniumy Set long time current setting .5. Slowly in-
creasexthe current. The breaker should trip at the current
senser. rated current x1.1 minus zero plus 20 percent. The
time delay circuit can allow the current to increase after trip-
ping“has been initiated, so the rate at which the current
is,increased must be limited to prevent ‘‘overshoot.”

2With the same settings as in step 5, adjust the supply cur-

rent to 3 times the current sensor rating. Apply the current
and observe the tripping time. Test all five short time delay
bands. Note if the device contains Zone Interlocking, a ZI
input signal must be supplied or the Zone Interlock switch
moved to the “‘out” position in order to test other than the
minimum time delay band.

Increase both instantaneous and short time pickup to 12X,
set the long time delay band on 3.5, long time current set-
ting on .5. Adjustthe 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.

. The operation of the Short Time 12t ramp, and time delay

bands can also be checked as desired.

. 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 thatthe ground
circuit trips the breaker at 60% 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.

To demonstrate operation at normal control settings, reset
all contrds 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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Removing Trip Device
From Breaker

The Static Trip III device mounts on a slide bracket on the cir-
cuit breaker. To remove the trip device, remove the terminal
cover strip from the terminal block above the trip device. Loosen
the 8 slotted head screws to remove the trip device terminal
strip from the terminal block. This exposes one retaining screw.
Remove this screw and slide the device toward the front to
remove it from the bracket.

Repair

Because of the complexity of some of the semiconductor com-
ponents, we do not recommend field repair of Static Trip III
units. Moreover component failure does not show up as visual
damage and locating the defective component or components
requires specialized techniques. Therefore, if the tests described
in the preceding section indicates that a Static Trip III device
is defective, contact your Siemens representative for instruc-
tions on returning the unit to a service center for repair.
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Cleaning

All the components are sealed am, nd the insulation
integrity of the printed circuit b is protected by a confor-
mal coating. However, in extremel atmospheres, enough
dust may in time accumulatgyto nt adequate cooling of
components. Static Trip III un re easily disassembled for
cleaning. Removing two s s at the lower corners of the front
cover allows its rem “exposing the circuit boards. These
can then be with n fr molded-in guide slots in the
enclosure. The cireuit boards are held together by flat
cable jumpers o e must be withdrawn at one time.

With the
clea

s removed they can be unfolded and
brush or with compressed air. In the latter
e air is clean and dry, and the jet is not too
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