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INTRODUCTION

This instruction manual contains descriptive, operating,
testing and maintena:ce information for LimiTrip over-
current trip devices, which are shown in Figure 1. LimiTrip
devices are used with 600-volt class, Type LA low voltage
power circuit breakers.

FIELD SERVICE OPERATION

Siemens-Allis can provide competent, well-trained Field
Service Representatives to provide technical guidance

and advisory assistance fog thesinstallation, overhaul, re-
pair and maintenance of Siemens-Allis equipment. proc-
esses and systems. Contdct regional service centers, sales
offices or factory for detaijls.

WARRANIY

The sales contract carries all information on warranty
coverage,

SIEMENS-ALLIS LimTrip

ift

Sll“lﬂ‘-lﬂ—“ prwaVoop

o owee

. 841

’ R AR
aors pact it Fven 16 WARESLTUSSS 5

S

!llNCNS'MS e —— w ‘

Figure 1. LimiTrip Overcurrent Trip Devices



DESCRIPTION

Pagde 1

GENERAL

LimiTrip overcurrent trip devices are completely static —
with exception of the selector switches, there are no mov-
ing parts or contacts. Components used are semi-con-
ductors, integrated circuits, capacitors, etc. The circuits
are designed for conservative loading of components for
long life and little maintenance.

LimiTrip overcurrent trip devices operate to open the cir-
cuit breaker when the circuit current exceeds a pre-
selected current-time relationship. Depending on the
magnitude of the overcurrent and the selected settings,
tripping may be instantaneous or time-delayed.

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

The complete overcurrent trip system consists of three
parts — (1) primary circuit tripping (sensor) transformers
(2) the LimiTrip device (3) a magnetically held circuit
breaker latch release device called the tripping actuatom:

SERIAL NO.
DATE MFG.
Voitage_ , MTR.____ CLO.__& =
TRP. . TRIPXFMR_»__."» /1A.
WIRED PER
LONG TIME PICKUP IN AMPERES
A 8 C D
E F
MAX. CONT. CURRENT AMPS
SIEMENS-ALLIS Made in U.S.A.

Figure 2. Circuit Breaker Rating Plate

TRIPPING (SENSOR)
TRANSFORMERS

Toroidal cudrfrentisensor transformers are mounted, one-
per-phase on the primary studs of the circuitbreaker. Also
called tripping,transformers, they provide the signal and
powefrito the static trip device proportional to the primary
current. The power transformers are saturating units that
deliveran output pulse at each “zero"” crossing of the cur-

rent wave. The sensor transformers selected for a specific
circuit breaker establish the maximum<eontinuous cur-
rent rating of that breaker and the adjustment range. Each
transformer provides a choice of'six cantinuous current
settings which ar listed on the'breaker rating plate (Fig-
ure 2). The highest setting is2-1/4 times the lowest setting.

LIMITRIP TRIP'REVICE

A metal enclosure, attached to the breaker, houses the trip
device and its electronic’circuits. The LimiTrip device re-
ceives the signals from the sensor transformers. It moni-
tors the signalmsenses overloads and faults, and deter-
mines thesrequired action in accordance with preselected
switch settings. The switches are located inside the metal
enclosure and are accessible by opening the bottom
cover.

TRIPPING ACTUATOR

When the LimiTrip device senses a circuit condition that
requires the circuit breaker to open, it produces anoutput
that is fed to the tripping actuator. The actuator then
causes the circuit breaker contactstoopen andisolate the
circuit.

Mounted -on the circuit breaker, the tripping actuator is
heldin a charged position by a permanent magnet. Itcon-
tains acoil thatis energized by the output of the statictrip
device. When energized, the coil causes the magneticflux
to shift to a new path, releasing the stored energy of a
spring located inside the tripping actuator. The spring
provides the energy to trip the breaker. See Figure 3.

Figure 3. Tripping Actuator
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REMOVING AND RE-INSTALLING
THE LIMITRIP

LimiTrip units can be removed from the circuit breaker for
replacement or for bench testing.

1. Remove the breaker from the cubicle.

2. Disconnect 12 wires from current sensing trans-
formers on rear of breaker. Release any wire harness
anchors so that wirecan beremoved with LimiTrip de-
vice. Disconnect red and black wires from actuator.

3. Remove the one screw just above the LimiTrip face
plate and slide the LimiTrip unit out by pulling it to-
ward you.

4. To install a unit, reverse steps 1-3. Connect one yel-
low wire to each "Y” terminal on the transformers.
Connect the orange lead to all three “O" terminals
jumpered together. Connect onebluelead toeach “B"
terminal on the transformers. Connect one gréen lead
to each “G" terminal on the transformers. Be sure.to
tighten all screws.

AVAILABLE TYPES

The type designation is coded to indicate the functional
elements: L =LimiTrip, T=LONG:TIMEdelay element, S =
SHORT-TIME delay element, |=aiNSTANTANEOUS ele-
ment. For each element except INSTANTANEOUS there
are two adjustment switches in‘the device, one for pick-up
setting and one for delay/setting. The instantaneous ele-
ment has only one switch'fofpick-up setting. See Figure 9.
Following are briefrdeseriptions of the three types:

Three types of'kimiTrip devices are available. Similar in
many respects, they, differ only in their specific applica-
tion. All use identical tripping transformer inputs and pro-
vide output signals to the tripping actuator. The three
types are shown jn Figure 1.

TYPE“LTiy— A dual trip device normally used for phase
overcurrent protection. The long time pick-up range is se-
lected from the trip rating table and is selectable from “A”
thru “F" in the field. The instantaneous element is field
selectable at 3, 6, 8, and 12 multiples of the long time pick-
up'setting selected. The long time delay is field selectable

with a choice of four bands:

TYPE LTS (optional) — A’'selective trip device used for
phase overcurrent protection which provides time delay
trip’ping only. It allows field selection of the long time band
and pick-up flus thig,shortitime band and pick-up. The
short time pick-up,can besset at 3, 6, 8, and 12 multiples of
the long time pick-upisetting. Any one of the three short
time bands can begchosen to be used with any of the four
long time bands:

TYPE LT Sli(optional) — A triple selective trip device used
fomphase‘@vercurrent protection which provides long time
delay, shorbtime delay, and instantaneous elements. It al-
lows camplete field selection of the long time band and
picksup; the short time band and pick-up and the instan-
taneous pick-up. Both the short time and instantaneous
elements can be set to pick up at 3, 6, 8, or 12 inultiples of
the long time pick-up setting. Any one of the three short
time bands can be chosen to be used with any of the four
Icng time bands.

TIME CURRENT CURVES

Figure 4 is a set of curves for the LimiTrip devices. The
long-time element has a characteristic represented by:

1
tD = K I—n

where tp= time delay, | = current expressed in multiples of
the long-time pick-up, n is a constant dependent on the
circuitdesign (slightly over 2 for LimiTrip), and Kisacon-
stant depending on the delay band selected. In other
words, the delay for a given band setting varies approx-
imately inversely as the square of the current. When
plotted an log-paper this relationship is a straight line as
shown by the sloping bands on Figure 5. Four discrete
long-time bands are available, any one of which may be
selected by the band control switch. Each band has a
delay exactly twice the delay of the next lower band.

The short-time element has a definite delay which is in-
dependent of current as shown by the fact that the short-
time bands are horizontal on Figure 5 There are three cali-
brated short-time delay bands — 1. 2 and 3 which have
nominal delays of 011, 0.22, and 0.44 seconds. re-
spectively.
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The width of the time bands on Figure S is due principally
to differences between devices caused by normal com-
mercial tolerance of components in the circuits. Re-
peated tests on any one unit will fall in a much narrower
band.

The band width also includes breaker interrupting time.
The upper limit represents the total clearing time includ-
ing breaker opening and arcing time, whereas the lower
limit is the “resettable time” — the maximum time that the
overload can persist without tripping the circuit breaker.
This representation, which is necessary to demonstrate
coordination between breakers set on contiguous time
bands, widens the SHORT TIME bands significantly.

PERFORMANCE IN SERVICE

Ambient conditions and length of service will have little ef-,
fect on the performance of static overcurrent trip devices.
The circuits are stable and will show excellent repéat-
ability over long periods of time. Service involvin@yfre-

quent operations will not causefythe characteristics to
change or drift, since there are_no“moving mechanical
parts to wear or bearings to lubricate.

LimiTrip devices are tolerant'of dusty condiuons and will
function properly in manyjareas|that would affect the per-
formance of electro-mechanieal trip devices.

The temperature at thelkimiTrip device does have some ef-
fect on the characteristics due to changes in response of
some of the,components. However, the changes are small
and will not'be a‘factor in most applications. Over the
range of -30 €, to85 C (-22 F to 131 F), the variation from
performance.atiroom temperature is very small, amount-
ing to dessythan 5% of LONG TIME, INSTANTANEOUS
and SHORTTIME PICK-UP values, and 10% in timing of
alltimebands. Operationisnotrecommended beyond this
rangeylf necessary, control of the temperature should be
provided by heaters or ventilation.

ThesLonnection Diagram in Figure 4 shows in schematic
form the pre-wired connections from the breaker mounted
tripping transformers to the static trip device.

Breaker Mounted

Power Tripping (Sensor) Transformer
Winding o | . _/Slgnal Winding
—€ MRS o o—>—
Phase '___-_ + __; Phase
Conn. | —é&—Ah A © Circuit o—>)>— | Conn.
to R ¢ 5 e Breaker to
Source Load
| - rie|
K_<< L AVA AVA—&" P} O~ )
Blue Leads B T g
/\‘ ] Yellow Leads
Green Leads j\

e

Orange Common

AN

Rectifier
Signal
Input lngput
for All Components Linear
Power on Breaker Sensing
LimiTrlp

Trip Device

Figure 4. Breaker Wiring for Types LTI, LTS and LTSI
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CURRENT IN MULTIPLES OF LONG TIME PICK UP SETTINGS
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LIMITRIP SETTINGS

LimiTrip SETTINGS

LONG TIME
Switch Number Switch Number
Pick-Up 1 2 3 4 5 Time 3 2 3
Setting Switch Position Band Switch’Position
A C Cc C Cc C =1 (Low) C C Cc
B (0] C C Cc o =2 (0] C C
C (0] (0] C C Cc =3 (0] (0] C
D 0] (0] (0] C C =4 (High) (0] (0] (0]
E (0] (0] 0 (0] C
F 0] (o] (0] (0] (0]
SHORT TIME
Switch Number Switch Number
Pick-Up 1 2 3 Time 1 2
Setting Switch Position Band Switch Position
3X (0] (0] 0 =1 (Min.) Cc C
6X Cc (0] ] =2 (Int.) (0] Cc
8X C Cc O =3 (Max.) G 0
12X C Cc C
INSTANTANEOUS
Switch Number
Pnck-'Up 1 2 . 3 _ LEGEND
Setting Switch Position
O = SWITCH OPEN
g)’: 2 8 8 C = SWITCH CLOSED
8x C C 0 X = LONG TIME
12X C C C PICKUP SETTING
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LimiTrip devices have anumber of switchesthatcanbear-
ranged to select specific load current conditions that will
cause the breaker to open. Selection of settings is usually
made when the breakeris placed in service to match antic-
ipated load conditions and coordination requirements.
Future changes are unnecessary unless load conditions
change or primary circuit changes are made.

Figure 6 is an illustration of the type LTSI device which
contains all LimiTrip control options. The following para-
graphs discuss the calibration and use of these controls.

LONG TIME ELEMENT has 6 calibrated pick-up settings
“A" through “F" and 4 calibrated time bands “1" through
“4" as shown in Figure 7. The long time element operates
on the lowest setting so all switches below the desired
pick-up or band setting must be open. For example, if we
desire pick-up “F" and band 4" all S pick-up switches and
all 3 band switches must be open; if we desire pick-up "G
and band “3", close pick-up switch number 3 and make
certain switches 1 & 2 are open (having switches 4)& 5
closed will have no effect since long time element will
operate on the lowest setting — that is the Iowest,closed
switch setting) then close band switch number3andmake
certain band switches 1 & 2 are open.

INSTANTANEOUS ELEMENT has 4 calibrated, settings
which are multiples of the long time pi€k-up, The instan-
taneous element operates on the)highest setting so all
switches above the desired pick-up,mustbeopen. For ex-
ample, if we desire instantaneous pick-up of 3 times LT
pick-up, all 3 instantaneous switches,must be open; if we
desire 8 times LT pick-up, switches 1,and 2 or 2 only must
be closed by moving switchip — switch number 3 mustbe
open.

SHORT TIME ELEMENT 'has 4 calibrated pick-up set-
tings which are muitiples,of LT pick-up and 3 band set-
tings. The short'time element operates on the highest set-
ting so all switches above the desired pick-up or band
setting must be©penThis is similar to the instantaneous
element.

Figure 7 is a table of settings in amperes for all the stan-
dard tripping transformer ratings.

TheMsipping (sensor)transformer rated secondary cur-
rent is one ampere. Because setting E, Figure 7 table cor-
responds to rated tripping (sensor) transformer current,
one ampere input to the static trip will cause it to pick up
and start timing if LONG-TIME pick-up setting 1s on "E".

Example: Suppose it is desiredthat'the breaker shall trip
whenever sustained currentyexceeds 600 amperes, and
suppose that the tripping;(sensor) transformer rating is
800 amperes. The LONGATIME pick-up setting should be
“C", Figure 7 table.“At 600amperes, current input to the
static trip will be,600 <800 = 0.75 ampere.

1

Pick-Up Common
TP1

TP-2

Figure 6. Calibrated Settings on LTSI
Device With Cover Removed

INSTANTANEOQUS PICK-UP has four calibrated points,
3X, 6X, 8X and 12X, calibrated in multiples of the LONG
TIME pick-up setting.

Example: Referring to the previous example, if LONG
TIME pick-upison "C" and INSTANTANEOUS pick-up is
on 6X, the breaker will trip instantaneously at 3600 am-
peres (6 x 600) or more

SHORT TIME PICK-UP is calibrated just like instan-
taneous.
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TIME BANDS

There are 4 LONG TIME BANDS numbered 1 through 4
and three SHORT TIME BANDS marked 1, 2, and 3.

All the LONG TIME & SHORT TIME BANDS are shown on
the TIME CURRENT CHARACTERISTICS curve, Figure
5 The curve sheet is self-explanatory.

GENERAL NOTES

1. The “Tripping XFMR Rating” values represent the
primary value of the tripping (sensor) transformer
ratio in amperes. The secondary value is one ampere.

2. The pick-up settings of the long time element are
switch selectable at calibrated points “A" thru “F" as
shown in the rating table.

The pick-up settings of the instantaneous and short
time delay elements are switch selectable at 3, 6, 8 and
12 multiples of the long timegpick-up, setting.

The long time element has 4 bands that are field
selectable. The time delayiat 6‘multiples of pick-up is
as follows:

Band 1 — 2.25 seconds Band 3 — 9 seconds
Band 2 — 4.5 seconds Band 4 — 18 seconds

. The shortitime element has 3 time delay bands which

are calibrated, at®minimum, intermediate and max-
imum).

. The maximi@m interrupting time is the maximum

length of‘time that fault current flows, including arc-
ing time.

slnstantaneous maximum interrupting time may be

greater when breakers are closed in on a fault de-
pending on actual 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.

Tripping Long Time Element
XFMR Calibrated Pick-up Settings Primary Amperes
Rating
(Primary) A B C D E F
600 300 375 450 525 600 675
800 400 500 600 700 800 900
1600 800 1000 1200 1400 1600 1800
3200 1600 2000 2400 2800 3200 3600
4000 2000 2500 3000 3500 4000 4500

Figure 7. LimiTrip Rating Table — Amperes
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GENERAL

LimiTrip can be field tested either with primary current
through the breaker or with secondary current applied
directly to the LimiTrip. The ease of testing with second-
ary current is one of the advantages of static trip devices.
With comparatively inexpensive and readily available
equipment, described in the following, it is possible to
demonstrate that the tripping system will open the
breaker, and to 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, slight discrepancies between field tests and
factory calibration marks can be regarded as normal. If
large deviations or improper operation should occur, itis
recommended that the nearest Siemens-Allis office be
contacted for advice.

SECONDARY CURRENT TESTING

A portable test set is available for secondary testingthatis
designed to plug into a standard 115 volt outiet; shown in
Figure 8. With this test set, LimiTrip can be tested byvitself
without a circuit breaker, or on a circuit breakerwith the
breaker away from the cubicle. Earliergeneration test sets
require an additional transformer to supply.power.

CAUTICN The LimiTrip Ninput” is capacitively

T coupled tofthe circuit breaker frame,
through a surge capacitor. Therefore to
insure againstielectrical shocks be sure
to ground the frame when testing with
theycircuit breaker out of the cubicle.

Be careful to makeiconnéctions correctly asshownin Fig-
ure 9.

When the LimiTrip device is removed from the breaker for
tests, the sensopand actuator wires must be connected to
the testiset. Making these connections requires the use of
clip 4alligator style) leads. CAUTION: Use care to avoid
shorting“the clip leads and wire terminals as momentary
contactican seriously damage the LimiTrip.

Detailed test instructions are given in the portable test set
instruction book. Instru.tion books for test sets pur-
chased prior to 1978 were written for older style static trip

devices, not for LimiTrip 4However, with the information
contained in this book, the necessary changes in test pro-
cedure when testing LimiFrip,units are easily understood.
One difference that should'be moted is that LimiTrip has
two inputs per phasejhThe\.LONG TIME pick-up current
values for secondary testing are given in Table | below.

The signal curfentyleads are one yellow lead for each
phase signal and one’*common orange lead. The current
for test is supplied,to these leads.

The power for the device is supplied through the green
and blueleads: For testing, these leads must be energized
impairs by an isolated 24 volt, 0.2 amp transformer. To test

A341348-78

Figure 8. Testing With Portable Test Set
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the power supply circuits, each of the green-blue pairs
should be energized and the resultant voltage in the de-
vice observed. On breakers rated over 2000 amperes the
power winding of the transformer must be disconnected
from the trip device for testing. Be certain to reconnect the
wires after testing.

The power supply voltage can be measured from the nega-

tive lead of capacitor C1 to the red output lead of the trip
device.

TABLE 1

Long Time
Pick-Up Setting A B C D E F

TESTING WITHOUT ANPORTABLE
TEST SET

The portable test set !ias its own automatic timer which
permits accuratetesting ofall time delays. If the test set is
not available, however, itgis possible to perform function
tests and some timing, tests‘ifythe following equipment is
available.

1. One variable transfarmer (Variac) 115 or 120 volt, 60
Hertz, 2.5 amperés minimum.

2. Oneair corereactor, 30 to 50 milli-Henries, 2amperes
minimim,Maximum dc resistance — 20 Ohms.

3. Oneac ammeter, 0-1 or 0-2 amperes — necessary for
accurate checking of LONG TIME PICK-UPS.

4. One,ac ammeter, 0-5 amperes, for LONG TIME delay

Pick-U
cu"en': Amps 50 625 75 .875 1.00 1.125 teésts and INSTANTANEOUS and SHORT TIME pick-
: Ups.
LImiTrip Power Input
Supply From 24 VAC
0-2 Amp Source.
Transformer Isolated
From Signal Current 47/\
Source. Test All Three A
Q0000 Q000 Q0 QO
Phases. GBOY GBOY GBOY
Signal Current Source
Tripping Transformer Terniinals 0-12 Amps Maximum.
One Per Phase on Back of Breaker. Intermittent Above
1.125 Amps. AC RMS.
(Input 0.707 Resistive).
e

Test All Three Phases.

Trigger Test Point
(Large Pad) TP-2

G ='Green
Bi=Blue

O =,0Orange
Y =Yellow

Black Lead
Red Lead Voitmeter Positiv
for PowersSupply Tests. j[

(W (o] [0 [ @

Orange is Common for
All Three Phases.

Output of Static Trip Tripping
Actuator Connections.
(Connect to Test Set for
Timing Tests.)

> Negative to Voltmeter

Large Pad or Cap. Lead TP-1

]

LimiTrip Circuit Board
(Open Lower Cover for Access)

Figure 9. LimiTrip Test Connections
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5. One dc voltmeter, 0-25 or 0-50 volts, for trigger indi-
cation.

6. Or.e stop watch, desirable but notessential, fortiming
tests.

7. One single pole — single throw, snap action switch
rated 120 volts, 5 amperes ac or more.

8. One 120V/24V approximately 1/2 amp transformer.

TEST CONNECTIONS

See Figure 10 for test connections. Connect the input to
yellow and orange leads. Test all three yellow leads.

LONG TIME PICK-UP TEST

For this test acircuit breaker is not needed. If theLimiTirip
is mounted on a breaker, it is not necessary ta close the
breaker.

Use the 0-1 to 0-2 ampere ammeter. Connect theyvolt-
meter to terminals TP1 and TP2 with TP1 negative, Refer
to “Secondary Current Testing” for tips.and(cautions on
making connections.

Set LONG TIMEPICK-UP on"A”. Raisethecurrent gradu-
ally until the voltmeter needle jumps suddenly to 7 volts or
more. The current at which this occurs should be 0.5 am-

pere + 10%. Decreasing the,cufrent slightly shouid cause
the voltmeter reading to dropte afow value. Repeat for the
other LONG TIME PICK-UR, settings and compare with
Table |.

The sudden appearance of this “trigger” voltage indicates
that the timed delay, has started. If the current drops
slightly, causing the trigger voltage to disappear, the tim-
ing circuit resets instantly and timing will restart upon the
next appearancelof triggering.

SHQRJI TIME PICK-UP TEST

Usethe 0-5 ampereammeter and connectthe voltmeterto
the,red and black terminalswith black negative. Set LONG
TIME PICK-UP on A and SHORT TIME PICK-UP on 3X.
INSTANTANEOUS (if so equipped) on 12X. Raise the cur-
rent until the voltmeter suddenly jumps up as before. This
should occur at 1.5 amperes (3 x 0.5). Repeat for SHORT
TIME PICK-UP settings of 6X and 8X which should give
readings of 3.0 and 4._ amperes respectively, (6 x0.5and 8
x 0.5). You may not be able to get the 6.0 amperes for the
12X setting even with the variable transformer at max-
imum output.

CAUT'ON Do not allow current above 2 amperes to
continue more than a minute or so at a
time so as not to overheat the LimiTrip
the variable transformer and the reactor

[ Air Core

Resistor May Be Used in Lieu
Variable Reactor of an Air Core Reactor. !
Transformer AC \ Resistor Must Limit Current .
Amm. 30 MHY to 6.0A at 120 VAC. ,

?« To Each. | Signal Input “A” Pickup
To SPST Yellow Wire . (See Figure 9) is 0.5 Amp.
115WVAC 120 VAC To Common [ Max. 12 Amp. Input for
Outlet SA Orange Wire \ 0.5 Sec. for Timing Tests.
{ _, To Blue & Green Leads on ’
120 L 24 VAC Each Phase, Observe DC !
VAC - Voltage on Cap. C-1 See |

Figure 9.

Stancor P8395 Transformer

Figure 10. Secondary Testing Without Test Set
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INSTANTANEOUS TRIP TEST

There s no trigger output for INSTANTANEOUS, buttr --
ping of the breaker will indicate operation when testing
with the LimiTrip unit on a breaker. When testingwithout a
circuit breaker, connect the voltmeter from red wire to
black wire with black negative to monitor the trip device
output.

Use the 0-5 ampere ammeter. Set LONG TIME PICK-UP
on "A" and INSTANTANEOQUS on 3X and short time on
12X if so equipped. Gradually increase current until the
voltmeter indication jumps up to 15 volts or more indicat-
ing that the instantaneous circuit has caused a tripping
output. This should occur at about 1.5 amperes (3 x 0.5).
Repeat forthe6X and 8X INSTANTANEQOUS PICK-UP set-
tings which should cause operation at 3.0 and 4.0 amperes
respectively.

NOTE Because of the load imposed by the actuator
coil, the voltmeter indication will be much less;
perhaps as low as 5 volts, if the static trip out-
put, is connected to a circuit breaker.

LONG TIME DELAY TEST

For current less than 6 times pick-up, setting and time
bands 2 and higher. the delay is longyenough to be
checked fairly well with a stop watch@revenian ordinary
watch having a sweep second handj

Use the 0-5 ampere ammeter.

1. Close the switch and adjusticurrent to the desired
value.

2. Open the switch ‘and €losethe circuit breaker.

3. Without changing the“ariable transformer setting,
close the switch and measure the time interval from
switch closing to breaker tripping.

Example: Set LONG TIME PICK-UP on “A", LONG TIME
BAND on 4 Ninputycurrent at 3.0 amperes (6 x 0.5). Set
SHORT TAME, and/or INSTANTANEOUS pick-up on 12X,
abovetheinput Currentvalue. Thetimed interval should be
between"4 and 22 seconds. See the curves on Figure 4.

If the LimiTrip is not mounted on“ayciréuit breaker, con-
nect the voltmeter across black and red terminals of the
LimiTrip and time the interval from switch closing to volt-
meter indication.

NOTE While timing outat.values of input current not
much abové pick-up, normal fluctuations in
supply voltage may cause the device to de-
trigger (see the, last paragraph under "Long
time RicksUp, Test”) and prevent the device
from timingout properly. To avoid this it is de-
sirableyto monitor LONG TIME trigger output
with'a voltmeter throughout the test.

SHORWJIME DELAY TEST

The'SHORT TIME delays are too short (0.5 second max-
imum)ito be checked without a high speed automatic
timer,sbut it is possible to perform a test to verify that the
short time circuit will trip the breaker. To do this follow the
instructions for testing INSTANTANEOUS as described
previously, but set the INSTANTANEOUS, if there is one,
above the input current level and the SHORT TIME PICK-
UP below the input current level.

Example: Set LONG TIME PICK-UP on "A”, SHORT TIME
PICK-UP at 3X (1.5A.), and INSTANTANEOUS (if ap-
plicable)on 12X (6.0A.). Closethebreakerand apply 2to 5
amperes by closing the switch. The breaker should trip in
about 1/2 second or less depending on the SHORT TIME
BAND setting. If theLimiTrip is not on a breaker, the volt-
meter may be used as before to obtain an indication of the
static trip output at red and black terminals.

TRIPPING ACTUATOR TEST

If the LimiTrip fails to trip the breaker, the question arises
as to whether the trouble isin the LimiTrip orthe actuator.
Substitution of another LimiTrip may supply a quick
answer.

It another LimiTrip is not available, there isasimple test of
the actuator. However, a dc power supply with output
adjustable from 3 to 12 volts minimum at 0.3 ampere mini-
mum is required. Such a power supply is contained in
portable test sets built after late 1972.
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Disconnect the LimiTrip from the actuator. With an ohm-
meter or resistance bridge measure the resistance of the
actuator coil from its red to its black lead. This should be
30 to 40 ohms.

Disconnect the ohmmeter and connect the output of the
test set power supply to red and black actuator leads with
black negative. Close the breaker and slowly increase the
dc voltage from minimum. Note and record the voltage at
which the breaker trips.

CAUTION Although the tripping actuator can be

—____ easily disassembled, doing so may par-
tially demagnetize it, and remagnetizing
requires special equipment.

Failure of the breaker to trip at any actuator voltage even
up to 12 volts may be due to the plunger of the actuator not
being reset fully so that the permanent magnet does not
hold it in the reset position. This can be checked visually.
See the circuit breaker instruction book.

SENSOR TRANSFORMER TESHKS

The testsdescribed inthe preceding verify/performance ot
the LimiTrip device and the tripping“actuator.

The third link in the LimiTrip protection system is the
breaker-mounted tripping current transformers. When
secondary current testing is dongwithythe LimiTripon the
breaker, the sensor transformers are subjected to ap-
proximately their normal excitation so that a transformer
with shorted turns would show up in the form of pick-up
values above tolerance. However, there would be no way
of knowing whether theproblem was in the LimiTrip or the
transformers. Moreover, “an open circuit in the trans-
former windingfor wifing would not show up at all. There-
fore, it is desirablejto test'the tripping transformers as de-
scribed in the following:

CONNECTIONS

If the Cimilkrip device is on the breaker, disconnect it from
theatransformers. The sensor transformers can now be
tested by“making connections to its terminals.

CONTINUITY CHECK

An ohmmeter is most suitable for checking continuity of
the transformer secondary, windings and wiring.

Disconnect the yellow wiré from the "Y' terminal of each
phase transformer. “€ontinuity through each signal
winding can be verified, terminal “O” (orange wire) to the
“Y" terminalf

The wiringandiimiTrip signal input can be checked from
each yellowwire to the orange wire “O" terminal. The
inputresistance of the trip device should be 0.707 Ohms.
The resistance of the transformer winding will vary with
theytransformer ratio from approximately 0.2 Ohms for
80/1 to"approximately 15.0 Ohms for 4000/1.

For“power circuit transformer continuity check, remove
the green or blue wire from each transformer. The Limi-
Trip input should be approximately 1000 Ohms; the trans-
former winding resistance should be approximately S
Ohms for transformers under 2000 Amp and approx-
imately 3 Ohms for 2000A and up.

After checking, be certain to reconnect all wires to their
proper terminals and securely tighten all screws.

EXCITATION TESTS

The purposeof the excitation test is torevealshorted turns
in the sensor transformer winding. Sixty Hertz ac voltage
is applied to the secondary winding and the exciting cur-
rentis monitored. Short circuited turns will be revealed by
excessive exciting current and perhaps by overheating of
the winding. If a portable test set is available, it may be
used to furnish the applied voltage, and the ammeter on
the set may be used to monitor exciting current. It is de-
sirable, but not essential, to also have an ac voltmeter of 0-
150 volts scale to measure the applied voltage. Many
multi-testers have such a voltmeter range as well as an
ohmmeter range for continuity tests. In the absence of a
voltmeter, the dial reading of the variable transformer may
be used as an approximate voltage indicator. See Table 2.
If a portable test set i1s not available, the equipment listed
under “Testing Without a Portable Test Set” can be used.

Again, each phase must be tested in turn. Connect the ac
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supply to terminals "Y' and "O" for A phase, "Y" and “O"
for B phase, and "Y" and “O" for C phase.

Table 2 gives applied voltage and test limits of exciting
current for all the standard sensor transformer ratings.
The figure .02 ampere in the table is used because thatis
about the lowest readable current on the test set am-
meter, and transformers that meet this limit will give satis-
factory performance. Normal exciting current for the 800:1
and upratings may be well below this value. Therefore, itis
essential, for ratings of 1000:1 and higher, to perform the
continuity check. On the lower ratings the continuity
check can be omitted since the deflection of the ammeter
verifies continuity.

TABLE 2

Sensor transformer exciting current test signal winding
"Y' and "O" terminals only. (Check “B” and “"G" terminals
for continuity only.)

Maximum l
Sensor Applied Exciting
Transtormer Volts Current Amps
Ratio (RMS) (RMS)
80:1 4.6 0.25
200:1 7.0 0.15
400:1 17.0 0°05
600:1 32.0 0.05
800:1 340 0:03
1000 and up 340 0.02

PRIMARY CURRENTTESTING

Testing with primary cdrrent’applied to the circuit breaker
requires a low voltage, high cufrent supply that can de-
liver currents up to 4 or 6 times the sensor transformer
rated current

Primary currentytesting can provide the ultimate as-
surance that the entire protective system is functioning
properly sincegtheientire system is tested at one time.
However, primary, current testing may present additional
problems. One major difficulty arises from the non-linear
impedance®of) the LimiTrip power supply circuit. The
transformers that supply power to the static trip circuitare
designed to saturate to limit the input to an acceptable

level. When supplied from a low voltage source that can-
not provide a pure sine wave of currentythe waveshape
supplied to the LimiTrip will be altered. This results in
either insufficient power to properly/operate the LimiTrip
device or it may affec the indicationsof the source am-
meter, depending on the ammeteridesign, leading to the
erroneous assumption that the imiTrip calibration is
incorrect.

One other major diffiCity with primary current testing is
related to the dutyicygclelimitation of the circuit breaker
and sensor transformers. A properly operating tripping
system will be self-protecting from thermal damage up to
the circuit breakeryshort time and interruption rating pro-
vided that theyduty“cycle applicable for each rating is nat
exceeded. T he 'standard duty cycle for the short time rat-
ing as demonstrated per ANS| C37.50 is 0.5 seconds ON,
15 seconds OFF followed by a second ON time of 05 sec-
onds:-Tihe ON intervals generally are too short to read the
ammeter for the current source. For the instantaneous
interruption rating, the ON times are reduced to 50 milli-
seconds. Because of this, calibration of the trip device
high range settings cannot be accurately done with pri-
mary 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 cir-
cuit breaker or sensing transformers may be damaged.
Between tests, the unit must remain OFF long enough to
allow the sensor transformers to cool. In addition, if there
was a faultinthetripping system and the breaker could not
trip within its rated time limits, the system would not be
self-protecting.

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

1. Apply to one phase of the circuit breakeran input cur-
rent of one-half sensor transformer rating and mea-
sure the trip device power supply voltage. This volt-
age is across the filter capacitor from its negative
terminal to the red actuator lead. If this voltage ex-
ceeds 18 volts, the distortion of the input current can
be disregarded except for its effect on the ammeter
reading. Test all three poles of the circuit breaker in
the same manner. This establishes that the device
power circuits are operating.

2. Set the long time pick-up control to the A" position,
slowly increase the current from zero while watching
the long time trigger output. Pick-up should occur at
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one-half the sensor transformer rating plus or minus
10% not including ammeter error. Pick-up is in-
dicated by a sudden increase in the trigger voltage.
Repeat for all three poles of the circuit breaker. When
the trigger is present, the long time circuit tim‘ng
oscillator is released and the device will time out on
long time. Repeat calibration check on the other long
time pick-up calibration points if desired.

. Set long time pick-up on “A", long time band control
on Band one, instantaneous and short time pick-up on
12X, and the input current equal to the sensor trans-
former rating. Remove and reapply power. Allow the
device to time out and trip the breaker. Thetimeto trip
should meet the published curves for the device be-
ing tested. Repeat for all long time bands. Note that if
the input current waveshape is distorted, the time
delay may be less than expected. Some newer pri-
mary current test sets have peak responding ams
meter circuits that will properly indicate current mag-
nitude when waveshape distortion is presents

. Set instantaneous at 3X, short time at 12X,leng time
band on its maximum. The breaker shouldrip instan-
taneously at 1.5 times the sensor rated_current. Re-
peat for all three poles of the breaker.

. Set short time pick-up at 3X, instantaneous at 12X,
long time band on its maximum, and short time band
on minimum. Slowly increase, Current¥The breaker
should trip on short time at 1,5 timesthe sensor rated
current. The short time “time delay” can allow the cur-
rent to increase after tripping'has been initiated, so the
rate at which the current’is increased must be limited
to prevent “over shoot®,

With the same settings'as in Step 5, adjust the supply
current to 3 times the sensor transformer rating. Ap-
ply the current andyobserve the breaker tripping time.

To High
Current L
Source

Sensor ) )
‘N -

55_

Figure 11. Primary Current Testing

Test all three shorttime bands and verify thatthe short
time delay matches the published curves.

7. Set the instantaneous and short time pick-up switches

to their maximum and set the long time band on mini-
mum (if adjustable). Adjust the supply current to twice
the sensing transformer rating. Apply the current and
observe the breaker tripping time. Test at the same
current for all time bands and verify that the long time
delay matches the published curves. Other values of
current can be tested if overheating is prevented.

8. To demonstrate operation at normal control setting,
reset all controls to their desired condition, set cur-
rent to a value high enough to definitely ca: se trip-
ping, apply current, and verify that tripping occurs.
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Because of the complexity of some of the semi-conductor ponents requires specialized techn - fore. if the
components, for example, the integrated circuits, we do tests described in the preceding sec icate that a
not recommend field repair of LimiTrip units. Moreover, LimiTrip device is defective, contac Siemens-Allis
component failure usually does not show up as visual representative for instructions o g the unit to the

1

damage and locating the defective component or com- factory for repair.

S



MAINTENANCE

Each trip device is adjusted, calibrated, and tested before
shipment. It is ready for use after the appropriate settings
have been selected.

Because there are no moving parts, no readjusting, lubri-
cating, etc. is required. The only maintenance that is re-
quired is periodic verification that the device is function-
ing. This may be supplemented as desired by checking the
calibration, inspecting for loose or broken external wir-
ing, restoring lost calibration, and where unusually dusty
conditions exist, periodic cleaning.

CLEANING

In extremely dusty atmospheres; enough dust may in time
accumulate to prevent @dequate cooling of components
LimiTrip units are easily disassembled for cleaning.

With the cover fopen, Figure 12, all components are
exposed for cleéaning. Cleaning can be done with a very
soft brush opswith €ompressed air. In the latter case, be
sure the air is/clean and dry and that the jet is not too
strong’

SIEMENS -ALLIS
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LimiTeip

OPEN SOTTOM COVER IO MAXE SETYIRGS SEE tNSTRUCTION BOOK
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Figure 12. LimiTrip — Cover Open
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